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November 18, 1994

9:45 a.m.
Continued deposition of EDWARD B. ILGREN, takén
by Plaintiff, pursuant to adjournment, held at
the offices of Kelley Drye & Warren, Esgs., 101
Park Avenue, New York, New York, befo;e David
Ocﬁnaé, a Certified Shorthand Reportef and Notary

Public within and for the State of New York.
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EDWARD B. I LGREN, resumed,

having been previously duly sworn,-wgé
examined and testified further as follows:

MR. BROWNSON: We'’'re back continuing
your deposition in the case of Conwed
versus Union Carbide. And this is a
continuation of the prior depo;ition in
this case.

I want to start with a few
preliminary matters that hopefully we canm
dispense quickly. The issue of the
documents we requested at the last
deposition. I understand you made a search
for and have been able to produce some
things and maybe not some other things.
What I would like to do is ask you what you
looked for, what you produced and what. you
didn’t produce. And maybe the easiest way
is for me to go through my list of things,
unless you think it might be easier for you
to explain to us what you did. 1I'll take
suggestions from you.

MR. WILL: Do you have the list we

provided you? That would probably --

220. .

-
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Ilgren 347

MR. BROWNSON: The list you
provided? No.

MR. WILL: You got the Federal
Express documents.

MR. BROWNSON: I got the box, but
there wasn’t a list.

MR. GERSON: There was a list in
miqe.

MR. BROWNSON: Off the record.

(Discussion off the record)

(Whereupon, document entitled
"Unpublished Materials & Correspondence
Pertaining to Calidria Reviewed for Conwed
Versus UCC by Dr. E.E.'Ilgren as of 10
November ‘94" marked Plaintiff’s Exhibit 13
for identification, as of this date.)

(Recess taken)

EXAMINATION BY

MR. BROWNSON:

Q. Now we’ve marked as Deposition

Exhibit 13, an alphabetical typewritten list,

looks like you prepared, of various publications

and documents. Is that what this ig?
. A, Yes.
DOYLE REPORTING, INC. - 212-867-8220
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Q. And it’'s entitled "Unpublished
Materials & Correspondence Pertaining to Caiidria
Reviewed for Conwed Versus UCé by Dr. E.B. Ilgren
as of 10 November '94."

A. That'’s correct.

Q. And I guess can we_take phat to mean
what it says, these are things you have reviewed
in connection witﬁ this case as of a week ago?

A.A As. stated, yes.

Q. Have you reviewed anything else since
November 10 that pertains to this case or any
opinions you intend to give in this case?

A, Off the top of my head, no. But
there may be other things that just don’t spring
to my mind.

Q. If there were other things, would
those be in the nature of published things or
manuscripts as opposed to specific Conwed
documents?

A. I believe so, though I'm not 100
percent sure.

MR. WILL: I don’t know whether
you’'re categorizing generally, but I think

Dr. Ilgren has gseen’ since then the portions

-

.DOYLE REPORTING, INC. - 212-.867-82208
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of Fred Bergstrom’s deposition, and James

Ministo’s deposition and the U.S. G sample .

survey that was-marked in Ken Brule's

deposition.

MR. BROWNSON: .- Just to complete that
point, you’ve seen portions of .James
Ministo’s deposition in his Ministo versus
Union Carbide case?

A. I presume 3so.

Q. Portions of a deposition of Fred
Bergstrom, do you know which deposition that was?

A. I don’t recall.

Q. Do you know what was the topic or
subject matter of the portions of that deposition
that you reviewed?

Q. Could you ask that again?

Q. What was the subject or topiq mattgr:
of the Bergstrom transcript éhat you réviewé&%-:”

A. This I recall wheée Bergstrom worked
in the Conwed facility, what he worked with,
whether the conditions under which he worked were
dusty or not.

Q. Have you been asked by Union Carbide

or lawyegs fo;-Union Carbide to review the

DOYLE REPORTING, INC.. - 212-867-8220
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MR. BROWNSON: What files?
MR. WILL: His files.

A, You asked us to bring’;-

Q. I asked you to bring the records you
reviewed. |

A. That’s it.

Q. Did those files contain ;nything
other than records you reviewed? Do they contain
letters or reports that you generated?

A. There are a few annotated notes here
about different aspects of the case, but there are
no individual reports here. ~

MR. WILL: I think what they tend to
be are just excerpts frbm the records, just
put in one place.

Q. For instance I’'m looking at your file
on Stanley Fleisch. The file contains some
medical records, a letter from the Mayo Clinic, a
letter to myself, Dr. Mark Wick, University of
Minnesota from the Duluth Clinic to Mr. Clark’s
lawyers. Some treatment record from the Duluth
Clinic with history and that sort of thing. And a
pathology report from a pathologist from the

Duluth clinic. In addition to those records, it

DOYLE REPORTING, INC. - 212-867-8220
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contains some notes which looks like things that
you have generated. 1I'll just show those to you
and ask you, first of all, are these things that
you generated or were those --

A, I generated it.

Q. I take it you have notes of that type
that you generated in each of these six files? |

A’, I‘'ve got them here on Broeffle. This
is an empty folder. I don’t think I did it every
gsingle case. There’s none in Maki. Let’s see.
None on Manisto. I don‘’t see any here on Roseth.

Q. Now for the record just so we can
identify, you got files which you produced here
today. One on Mr. Fleisch, one on .Roseth, one on
Ministo, one on Maki and one on Broeffle. And
then you say you have one on Mr. Bodway but you
don’'t have it here today?

A, I don’t believe so.

Q. Now have you reviewed anything else
with respect to the medical condition or diagnosis

of these Conwed mesothelioma cases.

A, Like what?
Q. Other than what’s here in your file.
A, Like slides or anything like that?

DOYLE REPORTING, ‘INC. - 212-867-8220
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A. No. Were any done? B

Q. Not that I’'m aware. That"s'why I'm
asking you.

A, No.

Q. Have you made any request of Union

Carbide or Union Carbide lawyera that. you would
like to either do that yourself or see that done
on any of those people?

A, I would like to see it done, but I
haven’t made a specific request at this point in
time.

Q. Are you aware of any such work that’s
conteﬁplated or being undertaken at the present
time on behalf o% Uﬁioﬁ Carbide?

MR. GOLDMAN: What do you mean by

"such work"?

Q. Do you know whether -- as far you as
know, is either contemplating or is actually doing
lung tissue fibre burden analysis on any of these
Conwed mesothelioma cases?

A, Do I know Union Carbide --

Q. Union Carbide or people acting on
their behalf.

A. I don’t know.

DOYLE REPORTING, INC. - 212-867-8220
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Q. If it has, it hasn’t come to your
attention?

A. I don’t know what Union Carbide
thinks.

Q. The question is not meant to be

tricky. Have they told you or do you know if --

A. No.
Q. All right.
A. No one has said anything about it

being done.

Q. And hoy about with respect to Mr.
Bergstrom, do you know whether there’s any such --
lung tissue fibre burden analysis being
contemplated on behalf of Mr. Bergstrom’s on
behalf of Union Carbide?

A, I might be wrong, but I believe he
didn’t have a post-mortem. I don’t think there's
any available tissue, but no one has asked me to
do such.

Q. Do you have a f£ile with respect to
Mr. Bodway?

A. I believe s0, yes.

Q. Do you also have a file with respect

to Mr. Bergstrom? I guess all you’ve seen is a

DOYLE REPORTING, INC. - 212-867-8220
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portion of his deposition. Have you opened-a file

on that?
A. I don’t Ehink‘so, not yet.
Q. Do you plan to do that?
A, Sure, -when I get information.
Q. Now you’ve told us that in your view,

one or two or more of these six putative
mesothelipma cases among Conwed workers raiseé
guestions in your mind, but you can’t recall
exactly which ones as to the diagnosis?

A. That’s right.

Q. Were there any among of those group
of six which in your mind were unquestionably

mesothelioma that you did not have gquestions on?

A. Yes.
Q. Do you remember which one those were?
A. I don’t remember which ones they

were, but there were certainly cases that I ﬁhink
one would accept as confirmed mesothelioma.

Q. As you sit here today, do you
remember how many there were?

A. No.

Q. If we looked at your five files here,

could you tell from looking at those which ones

DOYLE REPORTING, INC. - 212-867-8220
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you would accept as confirmed diagnoses of
mesothelioma? 7 . -

A. I haven’t reviewed them in detail in
some time. I would have to go through them again
and make some more notes.

Q. Let me ask you this. I :note that
your files contain -- I didn't look at all of
them, some of them contain reports from Mark Wick,
a pathologist from St. Louis?

A. Yes.

Q. Are you aware that Dr. Wick was a
pathologist that we retained on behalf of Conwed
to review these cases?

A. Yes.

Q. With respect to these six cases,
would you be in agreement with Dr. Wick, that is
in cases where he says the diagnoses of
mesothelioma are confirmed? Are those the
cases --

MR. WILL: Unless he takes the time
to review these recdrds, I don’t think
that’s an appropriate guestion.

MR. BROWNSON: Let me rephrase it.

Q. Was it the report of Dr. Wick that

DOYLE REPORTING, INC. - 212-867-8220
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you relied on in making the statement that some of

these cases were uncontested -- not Union Carbide

contested but confirmed mesothelioma, in your

view?

A. It was more than his report. It was

certainly a contributing factor. There were a lot

cf different things. I would like to be able to

go in detail if we’re going to talk about them,

just to refresh my memory.

Q. Can you do that here today during the

course of this deposition or is that something

that would take longer?

A. It would take longer.

Q. But suffice it to say as we sit here

today in this deposition on November 18, there are

certain of the six cases that you accept as

confirmed mesothelioma diagnoses?

A. It’s my recollection that’'s the case.

Q. And do you recall if there was more

than one of the casés where that is true?

A. I believe so.

Q. Do you récall if it’s more than two?
A, Perhaps. I don’t recall exactly.

Q. All right. Now,.in addition to

DOYLE REPORTING, INC.

212-867-8220
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facilities where tﬂey may have had amphibole
exposure. At least one, I think it wavaini;to,
discussed how he worked with~amosité under vé?y
dusty conditions.

Q. Is it your opinion, Dr. Ilgren, that
chrysotile asbestos has nothing to do with the
mesothelioma in these six cases?

MR. WILL: In general.

Q. In general at this point?
A, No, I don’t believe it did.
Q. No, you don’t believe it did --

restate your answer.

A. I don’t believe chrysotile
contributed to the development of any of these
mesotheliomas.

' Q. Let me ask you some gquestions about
that. Whaé do you base that statement upon, what
facts?

A. My sense is that virtually all of the
chrysotile is Union Carbide chrysotile and Union
Carbide calidria.

Q. It’s your view that
chrysotile-exposed workers who develop

mesothelioma get that disease from something else

DOYLE REPORTING, INC. - 212-867-8220
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other than chrysotiie? .
A. That's correct.
Q. When you looked at the.aix casea.of
Conwed workers, what you were doing was looking to

see if they had any exposure to amphibole-type of

asbeétos?
A. That’s correct.
Q. Do you believe that amosite can cause

malignant:mesothelioma?

A. I do.

Q. Do you believe that any of the
mesotheliomas among these these six Conwed workers
were exposed to amosite asbestos?

A. Conceivable.

Q. Do you have any firm opinion on that

one way or the other?

A, Probébly.

Q. What is that opinion?

A. Probably.

Q. Probably that some were or prdbably

that all were or what?

A. Certainly some were.

Q. Do you know which ones?

A. . No.

DOYLE REPORTING, INC. - 212-867-8220
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Q. Now do you believe that some of- these
mesotheliomas among Conwed workers were caused to——

exposure to crocidolite asbestos?

A. I do.

Q. What is the factual basis for that
opinion?

A. To the best of my recollection, I

would have to go back and read the details of the
case. Both Mr. Ministo and Mr. Bergstrom worked
undexr very dusty conditions with crocidolite in
the R&D facility for, I think it was several
years, at least a couple of years, and based on my
appreciation of the types of levels and exposures
and settings in which people.who use crocidolite
develop these mesotheliomas, I would say their
megsotheliomas were due to the crocidolite they
used.

Q. Is it your wview there has never been
a reported case in this country of a malignant
mesothelioma caused by exposure to chrysotile
asbestos only, free of amphibole?

A. Could you read it back.

(Question read)

A. People have claimed to report them in

DOYLE REPORTING, INC. - 212-867-8220
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the country. I don’'t necessary accept they have

proven that they’'re because of chrysotile alone- - -

Q. Whatever case reports there may be

of malignant mesothelioma is

due to chrysotile

asbestos, it’s your view that they were not --

it’'s your view they were caused by something else?

A. I would like to look at the

individual papers, that’s my opinion. 1In that

gquestion, were you referring to chrysotile free of

amphibole?

Q. By chrysotile, I mean pure
chrysotile,

A. All right.

Q. I assume that oﬁinion means that in

your view, calidria brand asbestos, which we’'re

talking about in this case,

is incapable of

causing malignant mesothelioma?

A. That'’'s correct.

Q. Do you know why if that’s true, Union

Carbide has settled the mesothelioma cases arising

on the Conwed workers?

MR. WILL: Don’t answer that

question. It’s absolutely not an

appropriate question

DOYLE REPORTING, INC.

under Rule 408.

- 212-867-8220
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MR. BROWNSON: So you’re instructing
him not to answer? : -
MR. WILL: Yes.

Q. I asked you a few questions in this
regard last time. Let me just f£inish the point
here.

Have you done work on behalf of Union
Carbide in any personal injury cases outside of
the Conwed workers which involve exposure or
alleged exposure to Calidria agsbestaos?

A. Yes.

Q. In particular I want to focus on

mesothelioma cases. Have any of those involved

mesothelioma?
A. Not that I recall.
Q. Do you know if any of them involved

any other cancer, lung cancers?
MR. GERSON: Or eéophageal?
A. BEsophageal.
Q. How many cases were there, was that
one case or more than one?

A. How many esophageal cases, I think

one.
Q. Other than that esophageal case, have
DOYLE REPORTING, INC. - 212-867-8220
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you worked on behalf of Union Carbide on any other
cases involving exposure or alleged expd§ﬁ£e~to
Calidria asbestos? ‘

A. I believe theré has been three.
Curry, Hodges, Holmes.

Q. Which of those three cases was the
egsophageal cancer?

A. I don’t recall right off the top of
my head.-

Q. Were the other two asbestosis or some

other pulmonary problem?

A. I believe one was asbestosis.

Q. Do you recall what the third was?
A. No.

Q. Do you knoy whether in any of those

three cases, there was a lung tissue fibre burden
analysis done?

A. No.

Q. By that, do you mean you don’t know
or it wasn’t done?

A. I don‘’t know. The cases settled very
quickly, I did very little work om it.

Q. Do you recall whether you ever saw

any lung tissue fibre burden analyses in any of

DOYLE REPORTING, INC. - 212-867-8220
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those cases? )

A. I don’t remember. I don’t recall.

Q. Just to finish up on these three
cases, do you remember where thoée cases were
venued, in what court?

A. Let’s see, at least one was in Texas
and the other two, I don't recall.

Q._ And do you remember what the exposure
to Calidria asbestos was in that Texas case? |

A. I don’t recall.

Q. Other than those three cases, have
you ever done any work on behalf of Union Carbide
or on your own reviewing or looking in any way at
groups of workers exposed to Calidria asbestos
other than the Conwed workers or other than the
people out at King City?

' MR. GOLDMAN: Other than the three
cases we talked about?

MR. BROWNSON: Those were three
individuals cases, I'm now asking about
groups of exposed workers.

A. Such as?

Q. Well, I don’t know, that’s why I’m

asking the guestion.

DOYLE REPORTING, INC. - 212-867-8220
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A. It’s a bit vague. Give me an .
example.
Q. For example, Union Carbide sold

Calidria asbestos over the years to many different
customers who used it in many different settings,
wpether in plants or factories or oi@ fields or
different things. And what I’'m wondering, you'vé
reviewed or looked at these three individual cases
you told us about.

A. Right.

Q. In addition you’ve done some work
with respect to the Conwed workers?

A. Yes.

Q. And in addition to that, I know that
you’ve at least looked at in some respects at
information dealing with the workers out at the
line at King City?

A. Yes.

Q. What this question is, are there
other workers anyplace exposed to Calidria
asbestos that you reviewed or looked at? Are

there any other workers?

A, No.
Q. Are you aware of any sort of

DOYLE REPORTING, INC. - 212-867-8220
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epidemiological study done by anyone dealing with
any other group of Calidria-asbestos-exposed

workers other than King City, Conwed?

A. Not that I can remember.
Q. I'm not just talking about published
work. I think you work -- there is no

epidemiological work with Calidria-exposed
workers. My question went to unpublished work

that you may have heard of or seen.

A. Nothing comes immediately to mind.

Q. Now let'’s 56 back to the six Conwed
workers.

A. Could you ask the question again.

Q. I’'1ll have the record read back.

(Record  read)

a. I don’t think so.

Q.' I wanted to go back to the six Conwed
mesothelioma cases you reviewed. You’wve told us
that one of the purposes of your reviews -- of

your review of thosé six cases was to look at the
diagnosis and another purpose was to try to

make -- establish some opinion as to the causation
of those mesothelioma. Did you review them for

any other purpose? Was there any question that

DOYLE REPORTING, INC. - 212-867-8220
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you answered as a result of your review?

A. Not that I'm aware.

Q. with resbect to possible crocidolite
exposure on those six workers, I understand you
identified the use of some crocidolite in the
research and development setting with respect to
Mr. Manisto and Fred Bergstrom, is that correct?

A. That'’s correct.

Q. Other ﬁhan the crocidolite, are you
aware of any other crocidolite or potential
crocidolite exposure among the Conwed cases that
you’ve reviewed?

A. There is crocidolite marked in at
least five different places within the plant.
There was piping or some component in the plant,
so I really couidn't exclude some additionai
potential exéosure. The people came up who tore
up the pipe and one of these wefe were near by.

Q. Do you have any specific information
in that record from crocidolite exposure from pipe
covering?

A, Have I seen anything that says
crocidolite in pipe covering in Coﬁwed plant?

Q. " Yes.

DOYLE REPORTING, INC. - 212-867-8220
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A. Yes.

Q. What have you seen in that regard?
A. How do we- call -- USG sample sur&ey?
Q. That’s USG, you mean U.S. Gypsum?

A. Yes.

Q. These are asbestos -- an asbestos

sﬁfvey'that USG has conducted after they purchased

.the plant from Conwed, is that what you’re talking -

about?

A, Yes.

Q. That indicates that some samples of
plipe covering contained crocidolite asbestos?

. A. Yes.

Q. And the information that you saw --
first of all, d4id you actually see a survey or did
you read in a deposition about this?

A, I saw four large -- I guess about
four foot by two foot plans, detailed plans of the
plant. And then a smaller plan of the plant. And
then a five or six-page document which listed
about 200 sites. 8o for example in the left-hand
column there, there was a number running from --
the numbers ran from 1 to 200. In, say, I don’t

remember exactly, but the next column, there
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was -- the location from which the sample was
taken, and then the next column was the type of
asbestos found, either chrysotile, crocidolite or
amosite. There were about -- théy went from, say,
1 to 132, consecutively, and then for some reason
there were five or six missing. Then it went for
another ten and then there were five or six
missing. ~ The number was virtually intact but
there were some things missing and there were

about 30 records where they didn‘’t actually say

.crocidolite or amosite, it said positive or

negative.

Q. Do you know what the date of the
survey was?

A. I don’t recall.

Q. Was there any information that you
éaw, either on the survey or anywhere else, which
indicated when those materials were installed in

the plant?

A. When they were installed?

Q. Right.

A. I don’t recall.

Q. Was there any information, either in

the survey or anywhere else, that you reviewed
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that stated whether or not any of these six
mesothelioma cases we’ve been talking about worked .
with pipes or pipe covering or had' any exposure to
those particular products that you mentioned?

A. Could you ask the first part of the
question again.
(Record read)
A. Are you asking to my recollection if

any of these guys worked with pipe covering?

Q. Right.

A. I.believe so.

Q. Do you know who?

A. No.

Q All right.

Q. Would the information you had in that

regard be retained in the files we looked at
earlier and are going to have copied here?

A. I believe so.

Q. Really what I'm getting at, I'm
trying to find the sources of your information
with respect to that question whether any of these
gix mesothelioma cases would have had exposure to
crocidolite and pipe covering. You told us you

got six case files -- five of them here other than
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Mr. Bodway. Then you told us you have this USG
survey. Is there any other data or informaéion
that you’ve seen --

A, Let’'s look at the list for a second.

MR. WILL:' You’re talking about the
exposure of the individuals?
MR. BROWNSON: Right.

A. Mr. Bergstrom, I’ve lo;ked at the
three documents which are Bergstrom something.
They make reference, I think in at least two
documents, to the use of crocidolite.

Q. Let’s stop there. With regpect to
whether Mr. Bergstrom was exposed to crocidolite,
you have seen three documents. Are those the
three which are listeq on the first page of

Exhibit 13 under Bergstrom?

A, ' Right.
Q. I guess maybe my queétion wasn'’t
clear, maybe it was. What I am wondering is, have

you seen any other information concerning exposure
to pipe covering among these six cases?

A. I don’t recall. I may have, I may
not have.

MR. WILL: I have not given him
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their depositions, but based on your line
of questioning, maybe I should do that. He.

did read Manisto, excerpts from that.

Q. Now, do you have a copy of this USG
that you were talking about?

A, Yes.

Q. And would your copy be the copy that

you relied on for the statements you made here

for the USG survey?
A. Yes.

MR. BROWNSON: Can we get a copy of
that?

MR. WILL: I think you have a copy
of that.

MR. BROWNSON: I would like to
see -- he said there were some pages
missing.

MR. WILL: There aren't pages
migssing. If you look on the sample survey,
it’s missing numbers, not pages. They went
around the plant and took samples out of
each of the pipes and they put a number on
them. The survey that he has lists samples

1 through 185. But there are some numbers
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in the sequence -- there are some sample
numbers in the seguence that are nog
reported. I can give you a copy of it.
Q. I'm just wondering, Mike Goldman
asked, is that survey listed on your Exhibit 13°?
A. I don’t think so.

Q. It’s not something we requested

- earlier. Just to follow-up. Mr. Will advises

this is something you’ve seen in the last week?

A. Yes.

Q. "And it came from Mr. Will?

A. Yes.

Q. And you have a copy in your
possession?

A. Yes.

Q. So 1f we wanted to see the specific

survey that you reviewed, you still have that
copy?

A. I do.

Q. Now, have you been asked by Mr. Will
or anybody else on behalf of Union Carbide to
attempt to render any opinions in this case
against Owens-Corning or any of the third-party

defendants in this lawsuit?
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A. No.

Q. Are you aware that there are
third-party defendants in the lawsuit?

i, Yes. |

Q. Ahd whether or not you'’'ve been asked
to render any opinions at the present time with
respect to those third-party defendants, do you
have any opinions as to whether any of those '
third-party defendants, based upon the material
you have seen, have anything to do with any of

these six mesothelioma cases?

A. No.

Q. By that, you mean you have no
opiniaon?

A. I haven’'t reviewed any.

Q. Okay. Let’s go back to Exhibit 13.

(Recess taken)
BY MR. BROWNSON:

Q. Wwhen we broke, we were about to look
at Piaintiff's Exhibit 13, which is your 1list of
documents requested at the last deposition.
Before we do that, can you think of anything else
that is not on this list Exhibit 13 that you’ve

reviewed in connection with this case or your
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opinions in this case?

A. Pertaining specifically to Caliéria?
Q. Right. »

A. Nothing comes to mind.

Q. Have you reviewed any of the

deposition exhibits or documents from Dr. Kagan's
déposition taken earlier this week? A

A. No, I haven’t.

Q.' Let’s take a look at Exhibit 13.
What I want to do is go through the request that
we had made for documents and see if I understand
where these things fall on the list.

A. All right.

Q. And the first thing I want to look
at, we haad documéhts he maintained the in office
at Bryn Mawr. There were some specific things.
The first is the medical summaries of the six
Conwed workers, and I’ve seen five and you have
number six of Mr. Bodway which you’ll provide to
us.

The second thing, correspondence with

Dr. Kevin Brown.

A, I checked my f£iles and I didn’t see
anything -- I was mistaken, I didn’t see anything‘

DOYLE REPORTING, INC. -~ 212-867-8220
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CHARACTERISTICS OF AEROSOLIZED CHRYSOTILE 47

TABLE 7
Fisen LencTe DisTuBuTION—OPTICAL MICROSCOPY

Dispersion Pen-.enése longer than siated length (um)
Preparation Method Study 4 b] 10 0 40
vlcC 8 Aerosol Present 100 683 40.5 12.6
UICC B Aerosol Beckatr 100 2 1 5
UICC B Aerosol Timbrellt 100 n3 1§ .7 .
UICC B Alcahol TimbrelP 100 46.9 1.8 7.0
UICCB Celloidin Timbreil 100 53.6 16.9 38
Fisen LenaTH DisTuauTiON—ELECTRON MicROSCOPY
A"’“‘?" Percentage ionger than stated length (um)
dispersion
method Iastrument Study 0.2 1 2 s 10 0
UlcC B TEM  TimbrelP 100 736 S44 270 96 32
aegosol
UICC B SEM Prasent 100 88.2 642 B3 6.7 1.9
aerosol
JEFFREY SEM Present 100 85.0 s0.7 2.9 8.0 27
aerosol ’
s 10 0 30 50 (]
UICC B SEM Becketr 100 48 R [ 1
acrosol
UIcC B SEM Present 100 %4 14 23 0.8
acrosol
JEFFREY SEM Present 100 321 10.8 s.3 2.7
aerasol

¢ From Figure 2a in Beckert, {973.
* Modified (rom Tables 6. 7. or 8 in Timbrell, 1970a,

particles analyzed were greater than 10 um in length and had a mean diameter of
0.42 um. In the present study using aerosolized samples drawn directly upon
Nucleopore filters and subsequently gold coated, it was found that 34.092 of the
combined fibers and fiber clusters or 28.1% of all particles (fibers, fiber clusters,
and nonfibroys particles) in the Coalinga preparation were greater than 10 zm in
length and had a mean diameter of 2.92 um. In a subsequent study by Siegrist and
Wylie (1980), the Coalinga prepacation (referred to as short-range chrysotile) was
characterized for particle size distribution by both transmission and scanning
electron microscopy. The sampies were prepared by hand swirling in distilled
water and dishwashing liquid (for SEM analysis) and.by ultrasonification in water
for 10 min (for TEM analysis). The resuits demonstrated that by both SEM and
TEM more than 90-95% of the particles were less than {0 xm ia length and more
than 95% of the particles were less than 1 um in diameter. In our study using
aerosolized samples 71.995 of the total number of particles were less than 10 umin
length and 68% of the total number of particles were less than 1 um in diameter.
The differences between these two methods of sample preparation and analysis

UCAREF00009474
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comments or his comments with respect to those?

A, Possibly.
Q. And are there any particular cases
that you can recall where -- that you have

discussed with Dr. Kevin Brown where the issue
was, was this a pure chrysotile mesothelioma or
was it something glse?

A, I don’t recall specific things.

Q. Just backing up a minute, do you know
if that was a question in that esophageal cancer
case you mentioned earlier with Union Carbide, the
question being whether there was exposure to
something other than Calidria, another kind of
asbestos, other than Calidria?

A, I don't remember the case.

Q. Whether there was a question or not,
you just don’'t recall?

A. I don’t remember.

Q. Do you maintain any file with respect
to that case?

A. I believe so.

Q. And do you maintain any file with
respect to those otherrtwo cases you worked én

that dealt with Calidria exposure?

DOYLE REPORTING, INC. - 212-867-8220
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A. I believe so.
Q. And to the extent those files still

exist, would they be at your office in Bryn Mawr?

A. Yes. |

Q. Do you know if you reviewed any
tissue or tissue slides in that esophageal cancer
case?.

A. I don‘t believe so.

Q. Do you know if going back to Exhibit
13 in the correspondence with Dr. Kevin Brown, do
you know if that correspondence dealt in any way
with the question of -- or any questions dealing
with the Yeager and Langer paper about the
exposure or the test performed with macrophages?

A. I don’t recall, it‘’s possible.

Q. And the reason I bring that up, we'’ll
get to it in a minute. One of the documents was a
critigque of that paper by Dr. Addison. Do ydu |
recall that?

A. Yes.

Q. Are you aware of any similar
critiquing with respect to that paper done --
which would be reflected in your correspondence

with Dr. Kevin Brown?

DOYLE REPORTING, INC. - 212-867-8220
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Formal critique --
But any critique?
Critical comments?
Yes.
I don’t -recall. Perhaps.
All right.

You were about to say something. Did

something pop in your mind on that question?

A.

Q.

Indigestion.

Are you aware of any other written

critique, whether formal or informal, of that

particular paper, the Yeager and Langer paper

other than the one you provided to us by Dr.

Addison?
A.

Q.

No.

The next thing we requested was the

category of documents, a f£ile maintained in Bryn

Mawr, Conwed hygiene data. Did you find anything

that fell under that category?

A.
Q.
Exhibit 137

A.

Yes.

Where would that be reflected in

I don’t think I realized that you

wanted that to be listed so it’s probably not

DOYLE REPORTING, INC. - 212-867-8220
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A. No,sir.

Q. Areyou aware of such madeling he has
done with respect to other types of chrysotile
fiber?

A, Yes

Q. Has that been published work?

A, Yes.

Q. Isthere also unpublished work?

A. lassume,

Q. Is there any that you have scen?

A. No, sir.

Q. So what you have seen Is his published
work concerning modeling of chrysotile
degradation or dissolution?

A. Yes.

Q. Do you recall offhand which chrysotile
he used? First of all, was it all Canadian?

A, Idon't recall whether it was Canadian
or Rhodesian. I don't recall.

Q. That's kind of a small point, but
let's put it this way, do you know if he has
done ~ when I earlier asked you whether he had
done such modeling with respect to Coalinga, I
wasn't limiting myself to Union Carbide Coalinga,

0072
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I was limiting myself to the deposit.

A. Yeah, sure. Yes.

Q. Sobasically if I can summarize the
request you have made of Rimstidt, it's that you
would like him to model the dissolution or
degradation of Coalinga type chrysotile and
compare it with other types that he has modeled?

A, Yes, sir.

Q. Isthat a request that you have made
of Union Carbide, to do that work?

A. Notyet.

Q. Isthat a request that you intend to
make?

A. Yes,sir,

Q. Let me ask you the same question. Do
you have any estimate of how long that work would
take, if you get the go-ahead to do it?

A. No, sir.

Q. Have we now covered ail of the
original topic, laboratory work that you have
requested with respect to Coalinga asbestos?
Have we now covered it all?

A. Off the top of my head, yes.

Q. Have you requested any TEM analysis of

Ilgren
the fiber itself?

' UCAREF00009348
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establish what’s what and what’s where.

A, I think that’s why 1it’s no;;on the
list. We discussed tﬂis and he said he Qould
provide you with things which -- he woﬁld not
provide you things that you thought you already
have.

Q. So with respect to the. category gf
Conwed hygiene data, what you have is three
things, the in-test report, the Union Carbide air
testing, and then this portion of this report from
Dr. Gaffney?

A, I believe so.

Q. Is there anything else that you have
considered in your mind to be high general testing

data or exposure-type ‘data from Conwed?

A, . Not to my knowledge.
Q. The next thing, Cloguet’s answers to
Trevor, he didn’t provide because we have it. You

reviewed certain certain interrogatory answers
from Conwed? .

A. Yes.

Q. Have those included interrogatory

answers in this case?

MR. WILL: I don’t know if he knows.

DOYLE REPORTING, INC. - 212-867-8220
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dealing with Calidria fibre, but they’re listed on

the list?
A. Exactly.
Q. Were those some of these things -- I

should address this to Trevor.

MR. BROWNSON: Is it your position
we can get it as well as you can, so we
should get it ourselves?

| MR. WILL: That'’s part of it. The
things that I told you that he paid for

‘maybe are a little different category.

Q. Let’s do this. I’'m trying to move
this along. Exhibit 13 is a list of everything
that you found responsive to the document request
from the firét deposition?

A. That’s correct.

Q. And all this stuff on Exhibit 13,
however, has not been copied and prowvided to us,
is that the case?

A. That’s correct.

Q. As I understand it, certain things
were not copied and provided because we had it

already in the opinion of Trevor Will?

A. " Correct.

DOYLE REPORTING, INC. - 212-867-8220
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University."
A. Page 2, top of the page Butler, 1980. _
Q. That’s a PhD thesis by Butler?
A. That’s correct.
Q. All right.
A. All of the entry documents on the

bottom of page 2 and top of page 3..
Q. That would be eight documentg?
A. That’s correct. Yes, eight

documents.

Q. Now anything else other than those
things?

A. I don’t believe so, no.

Q. Let’s just go through these things --
MR. WILL: There are nine of them.
THE WITNESS: Nine entries.
MR. BROWNSON: Nine_entries, I'm

sorry. |

MR. WILL: Also we didn't send you a
copy of a médical screening, we talk about’
the fact you that you had that.

MR. BROWNSON: What I’'m wondering is
there are certain documents that are

reports Dr. Ilgren has that you didn’t

DOYLE REPORTING, INC. - 212-867-8220
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provide because Dr. Elgren being -- you
take the position that Dr. Elgren-took some _
time and expense to get these. If he just
gives them to us we’ll get the benefit of
that time and expense without paying for
it.

MR. WILL: Right. If you care to
ask him, he can tell you how to get them
yourself. They'’'re available.

MR. GERSON: You reviewed this in
connection with this case and you’re taking
the position that you won’t turn them over.

MR. WILL: I'm not saying we won't
them turn over. We’re not going to give
you the benefit of the cost that he
incurred.

MR. BROWNSON: Let me -- whether or
not that’s -- let me ask some questions
about it.

(Recess taken)

BROWNSON:

Q. I wanted to ask you about these items

on Exhibit 13 that we’ve highlighted under the

category of identified but not provided because of

DOYLE REPORTING, INC. - 212-867-8220
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cost. And the first one is this Butler PhD. thesis
from the University of Cardiff, Wales in Britain.

A. That’s right.

Q. Is that something that you relied on
in any way for any of your opinions in this case?

A. I would have gotten the document,
yes.

Q.. Do you know if any of the serpentine
rocks and minerals discussed in that PhD thesis
came from California?

A. They were Coalinga samples mentioned.

Q. Do you know if they were specified as
coming from the Union Carbide mine or just
Coalinga samples?

A, I just can’t recall, I'm not sure.

Q. For the record, I think we’re
entitled to get this stuff. But after stating
that, what expense would you view as reasonable to
compensate Dr. Ilgren for his trouble?

MR. WILL: Can you give me two

minutes to go talk with the doctor for a

second about tﬁis?

Q. You also identified, Dr. Ilgren,

these nine entries which fall under the category

DOYLE REPORTING, INC. - 212-867-8220
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of things you got and are responsive but you don’t
want to produce because of this cost. Did/you
rely on any of those nine reports in reaching any
conclusions or opinions which pertaining to ﬁhis
casef .

A. I have to recheck it. I believe so,
but I have to recheck the details.

Q. The final thing is the Pinkerton
thesis in 1982. 1Is that something you relied on
in-any way for opinions and conclusions on this
case?

A. Yes.

Q. And I just had a discussion with
Trevor Will in the hallway and agrged at the end
of the deposition we’ll discuss with him making a
request fo; this stuff, but we still do request
it. We’ll discuss what arrangements can be made,
if any, to get that.

Q. Let me ask you this. In your

published book, Mesothelioma of Animals, that we

were talking at the last session of the

deposition?
A. Right.
Q. Do you compile or list any of the
DOYLE REPORTING, INC. - 212-867-8220
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And again, are those things you looked for and

listed on Exhibit 137

A, Right.
Q. . All right.
A. The only thing I couldn’t £f£ind was

this J. Haart, Jean Haart. I was mistaken, I

didn’t have it, I thought I had it.. But I didn’t.

Q. What’s listed as Haart, J., which is

Jean Haart?

A. Yes.

Q. Correspondence?

A. Yes.

Q. You couldn’t find that?

A. Correct.

Q. And on my letter I talked about

documents or correspondence from Dr. Haart, is
that the same person?

A. I think that’s the same person.

Q. Now let me ask you this question.
With respect to thés; published and unpublished
documents or reports concerning -- that we
requested at the deposition, did you limit your
review to those which specifically deal with

Calidria asbestos?

DOYLE REPORTING, INC. - 212-867-8220
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A. I think there are some others here in
fact that deal with JM Coalinga, so. the answer is . ..
no.

Q. Earlier you had made the distinction
between Coalinga and the other Coalinga fibers,
and I’'m wondering if your review-here was reviewed
to just Coalinga or was a broad category of --

A. I would say there are a number where
I couldn’t catedorize, like it was a Union Carbide
product or something else. )

Q. Then the other thing we listed was
NAAC, which is an acronym, letters to Conwed, 1is
that shown on Exhibit 137

A. It’s third from the bottom, page 1,
Bergstrom, 21, October 1960, letter from Algerd E.
Jerome. '

Q. Next is correspondence from NIOSH,
another acronym of Dr. -- Drs. Jéan Haart ana
Charles Lorberau. I think it’s NIOSH. I did see
some documents in that regard. So you have
produced some documents. Are there any of those

documents that you found but did not produce?

A. No, not to my knowledge.
Q. The other things were documents that
DOYLE REPORTING, INC. - 212-867-8220
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are not on file at Bryn Mawr. The first thing is
the Oxford calendar. Were you able the find that?
A. Yes.
Q. ‘One of the things you produced, I

noticed, there was some photocopy pages from

something about -- was it green collegiate Oxford?
A. Yes.
Q.. What was that?
A. That’s the Oxford calendar.
Q. Then the final thing was the interim

or final report on this Shubik study on the health
and safety executive interim report, Oxford

calendar iisting of Professor P. Shubik.

Q. Was that something that was provided
to us?

A. Yes.

Q. Was that gomething that was provided
to us?

A. Yes.

MR. GERSON: Now I want to lqok at a
few of these documents in a little more
detail. The first thing I got, why don’t
we mark this as Exhibit 14.

(Whereupon, letter dated February

DOYLE REPORTING, INC. - 212-867-8220
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16, 1994 marked Plaintiff’s Exhibit 14 for

identification, as of this date.).

Q. Exhibit 14 is one of the documents

you produced after your last deposition. This is

a letter to you from -John Addison.

A, Right.

Q. What’s the date?

A. 16 February, 1994.

Q. I'm looking at the first page, which

is the message to you from Dr. Addison, and he

makes reference to transcript

discussions. What

transcript are we discussing here?

A, A portion of Art

Langer’s deposition.

Q. Do you know -- was Dr. Art Langer’s

entire deposition sent to Dr.

portions sent to Dr. Addison?

Addison or were sSome

A. A portion.

Q. What portion was sent to --

A. It could be the first line at the
top -- I believe -- "In a given amount of amosite

would you expect to find more or less or the same

number of fibers as an equivalent weight of

Calidria.”

Q. All right. So what you sent to Dr.

DOYLE REPORTING, INC.
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Addison was the portion of the transcript where
that guestion was asked?
A, Yes. Itﬂwas more than this. I think

a whole page. But I thought I had put it in. But

maybe I didan’t put it in.

Q. What you sent to Dr. Addison was a
page from the transcript that contained one
question and an answer or were there other
questions and answers?

A. I think thére were three or four
questions and answers.

Q. And were all of those gquestions and
answers on this topic of comparing Calidria to
amosite in terms of mass or number of fibers?

A. Yes.

Q. . And whose idea was that to send that
to Dr. Addison for his comments?

A. Mine.

Q. And why was it that you wanted Dr.

"Addison‘’s comments on those questions and answers?

A, I didn’t understand what Art was
talking about.
Q. And Dr. Addison’s letter says; there

is not much to say about the transcript

DOYLE REPORTING, INC. - 212-867-8220
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discussions except that they seem to be fai;;y
uninformed about the nature of asbestos. 1Is he
referring there to the question or the answer?

A, Both.

Q. Then he says, "I have put a few ideas
down on paper for you." And what I’m wondering is
where do his ideas start here? 1Is that on the
third page of this exhibit? '

A. In fact, I belleve the entire
thing -- the entire document, these three pages
are written by Addison. The Q and A page that I
sent to him is not here.

Q. So what we got in this Exhibit 14 is
we got the first page is a cover letter from Dr.
Addison. Then there are three pages of Dr.
Addison’'s commentary.

A, Right.

Q. And Dr. Addison’s coﬁmentary is on -~
is with respect to Dr. Langex'’s descriptiqn of
this comparison between amosite and Calidria
fibers, is that fair to say?

A. Right.

Q. Now toward the bottom of the second

page of the exhibit, which is Dr. Addison’s

DOYLE REPORTING, INC. - 212-867-8220
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commentary, he states -- I'm reading from down
here. He states --

A, All right.

Q. -- °TIf something is to be made of the

differences in size of the different asbestos
varie;ies, the most important thing to do is to
compare fibre populations."” Do you see that?

A. Yes.

Q. He ‘'goes on to say, "The best fibre
populations to compare are the airborne fibers
since they are the one that constitute the hazard
and create the risk."

A. I see it.

Q. Is that a statement you agree with?

MR. WILL: Which part of it?

MR. BROWNSON: That the best fibre
populations to compare are the airborne
fibers since they’re the bnes that
constitute the hazard and create the risk.

MR. WILL: Are you asking him to
agree with the statement that the airborne
fibers constitute the hazard and create the
risk? Are you asking him to agree to the

part of the statement that the best fibre

DOYLE REPORTING, INC. - 212-867-8220
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populations to compare are the airborne
ones or are you asking him to agree with
both?

MR. BROWNSON:A I'm asking whether he
égrees with the statement as written by Dr.
Addison, whatever its implications may be.

A. Well, I would like to know what the

‘airborne fibers look like. I would like to know

if there’s any fibre information from wﬁat you see
in the lung, of course, when you dig it out of the
ground.

Q. Is Dr. Addison saying here, as you
understand it, that in terms of looking at the
fibre populations, what is iniportant to him is
what’s in an aerosol as opposed to what’s in the
ground or in a pellet or something else?

A. I believe so, yves.

Q. Do you agree with the general
proposition that in a given unit mass of fibre,
there are more Calidria and amosite fibers simply
because they’re smaller?

A. Yes.

Q. Now, have you received any other --

or is there any other communication or

DOYLE REPORTING, INC. - 212-867-8220
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correspondence or letters or reports or documents

from Dr. Addison dealing with this case?

A. Not that I recall.

0. So as far as his involvement in this

case such as it is, you sent him this page of

pages of Dr. Langer’s deposition that you had

questions on and he returned Exhibit 14 as his

comments?
A. Yes.
Q. And other than that, there'’'s nothing

in writing from Dr. Addison with respect to this

cage that you’re aware o£f?

A. Aside from comments on Yeager --

Q. Let’s go to that next.

(Whereupon, Dr.

Addison’s comments

document marked Plaintiff’s Exhibit 15 for

identification,

"as of this date.)

Q. Exhibit 15 are comments from Dr.

Addisoﬁ dealing with this paper by Yeager and

other authors, is that correct?

A.  Yes.

Q. Is this exhibit something that Dr.

Addison typed up and sent to you?

A. Yes.

DOYLE REPORTING,

INC.
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Q. What was the request that you .

presented to Dr. Addison that resulted'i@ this

Exhibit 15°?

Q. What question or reqguest did you pose
to Dr. Addison that resulted in this exhibit, what
prompted him to write this, what was the question?

A, Principally, more information about
the fibre types and the populations and the
lengths and widths because he’s used all these
different f£ibre types.

Q. Now first of all, you'fe familiar
with this paper that is being critiqued, the
Yeager paper.

A. I haven’t looked at it in a while but
I'm familiar with it.

Q.  Are you aware of any study other than
the study reported in this paper where human cells
of any type, whether macrophages or other types of
cells, were dosed with Calidria asbestos to see
what the effects were?

A. I think it’s Russo et al., which I

should have put on here.

Q. All right.
A. 1988. Yes, I put it on here. 1It’s
DOYLE REPORTING, INC. - 212-867-8220
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on page 7, Russo, et al.
Q. So that’s page 7 of Exhibit 13, your

list of papers?

A, Yes.
Q. You list a paper by Russo, et al.
Q. And as you understand it, what he did

was took some maqrophages in vitro and dosed them
with asbestos? | .

A. It’s an extension of Yeager, et al.,
1983.

Q. Do you know what types of asbestos
were used in that paper?

A. I recall it was Coalinga and
something else.

Q. By Coalinga, do you know if it was
Calidria or not?

A. I don’t recall. I think it was
RG-144. '

Q. Did you ask Dr. Addison for any
critique of that papér as well or just of the
Yeager paper?

A. Just Yeager.

Q. Other than this paper by Russo 1988,

are you aware of any other experiments where human

DOYLE REPORTING, INC. - 212-867-8220
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cells were dosed with Calidria asbestos to see
what the results would be?

A. Langer et al. 1988.

I'm sorry, 1978.

Q. Any others?
AL - Tﬁiefialiﬁ'viEra_E;y- i
Q. I'm not talking about just published

papers, I'm talking -- the question was
experiments.

A. Nothing immediately springs to mind.

Q. Have you suggested to Union Carbide
or Union Carbide representatives, there ought to
be experiments of this nature to see what the
results would be?

MR. GOLDMAN: Can you just

characterize "this nature."

Q. Dosing human cells with Calidria
asbestos? .

A. No.

Q. Have you suggested any animal

experiments to Union Carbide or Union Carbide
representatives whether they are inhaling or
injecting or whatever with respect -- using

Calidria asbestos?

DOYLE REPORTING; INC. - 212-867-8220
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Addison was the portion of the transcript where
that question was asked? - -

A. Yes. It was more than this. I think
a whole page. But I thought I had put it in. But
maybe I didn‘’t put it in.

Q. What you sent to Dr. Addison was a
page from the transcript that contained one
queétion.and an answer or were there other
questions and answers?

A. I think thére were three or four
questions and answers.

Q. And were all of those questions and
answers on this toplc of comparing Calidria to
amosite in terms of mass or number of fibers?

A. Yes.

Q. And whose idea was that to send that
to Dr. Addison for his comments?

A. Mine.

Q. aAnd why was it that you wanted Dr.

‘Addison’s comments on those questions and answers?

A. I didn’t understand what Art was
talking about.
Q. And Dr. Addison’s letter says, there

is not much to say about the transcript

DOYLE REPORTING, INC. - 212-867-8220
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discussions except that they seem to be fa;rly
uninformed about the nature of asbestos. 1Is he
referring there to thé question or the answer?

A. Both.

Q. Then he says, "I have put a few ideas
down on paper for you." And what I'm wondering is
where do his ideas start here? Is that oh the
third page of this exhibit? ‘

A. In fact, I believe the entire
thing -- the entire document, these three pages
are written by Addison. The Q and A page that I
gent to him is not here.

Q. So what we got in this Exhibit 14 is
we got the first page is a cover letter from Dr.
Addison. Then there are three pages of Dr.
Addison’s commentary.

A. Right.

Q. And Dr. Addison’s coﬁmentary is on --
is with respect to Dr. Langer'’s description of
this comparison between amosite and Calidria
fibers, is that fair to say?

A. Right.

Q. Now toward the bottom of the secon§

pége of the exhibit, which is Dr. Addison’s

'DOYLE REPORTING, INC. - 212-867-8220
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commentary, he states -- I'm reading from down
here. He Btates --

A. All right.

Q. -- "If something is to bé made of the
differences in size of the different asbestos
varieties, the most important thing to do is to
compare fibre populations." Do you see that?

A. Yes.

Q. He 'goes on to say, "The best fibre
populations to compare are the alirbornme fibers
since they are the one that constitute the hazard
and create the risk."

A. I see it.

Q. Is that a statement you agree with?

MR. WILL: Which part of it?

MR. BROWNSON: That the best fibre
populations to compare are the airborne
fibers since they’re the 6nes that
constitute the hazard and create the risk.

MR. WILL: Are you asking him to
agree with the statement th#t the airborne
fibers constitute the hazard and create the
risk? Are you asking him to agree to the

part of the statement that the best fibre

DOYLE REPORTING, INC. - 212-867-8220
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populations to compare are the airbqrne
ones or are you asking him to agree with
both?

MR. BROWNSON: I’'m asking whether he
agrees with the statement as written by Dr.
Addison, whatever its implicaﬁions may be.

A. Well, I would like to know what the

'airbornevfibers look 1like. I would like to know

if there’'s any fibre information from wﬂat you Ssee
in the lung, of course, when you dig it out of the
ground.

Q. Is Dr. Addison saying here, as you
understand it, that in terms of looking at the
fibre populations, what is important to him is
what’s in an aerosol as opposed to what’s in the
ground or in a pellet or something else?

A. I believe so, yes.

Q. Do you agree with the general
proposition that in a given unit mass of fibre,
there are more Calidria and amosite fibers simply
because they’re smaller?

A. Yes.

Q. Now, have you received any other --

or is there any other communication or

DOYLE REPORTING, INC. - 212-867-8220
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correspondence or letters or reports or documents
frém Dr. Addison dealing with this case?

A. Not that I recall.

Q. So as far as his involvement in this
case such as it is,- you sent him this page of
pages of Dr. Langer’s deposition that you had
questions on and he returned Exhibit 14 as his
comments?

A. Yes.

Q. And othef than that, there’s nothing
in writing from Dr. Addison with respect to this
case that you’re aware of?

A. Aside from comments on Yeager --

Q. Let’s go to that next.

{Whereupon, Dr. Addison’s comments
document marked Plaintiff’s Exhibit 15 for
identification, "as of this date.)

Q. Exhibit 15 are comments from Df.
Addison dealing with this paper by Yeager and
othef authors, is that correct?

A. _Yes.

Q. Is this exhibit something that Dr.
Addison typed up and sent to you?

A. Yes.

DOYLE REPORTING, INC. - 212-867-8220

UCAREF00009236




s

15

N . . - .
() r—— PP ——————

[ Y

123

L

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

iléren L .406

Q. What was the request that you .-
presented to Dr. Addison that resulted in this
Exhibit 157

Q. What question or request did you pose
to Dr. Addison that resulted in this exhibit, what
prompted him to write this, what was :the quesfion?

A, Principally, more information about
the fibre types and the populations and the
lengths and widths because he’s used all these
different fibre.types.

Q. Now first of all, you’re familiar
with this paper that is being critiqued, the
Yeager paper.

A, I haven’t looked at it in a while but
I'm familiar with it.

Q. Are you aware of any study other than
the study reported in this paper where human cells
of any type, whether macrophages or other types of
cells, were dosed with Calidria asbestos to see
what the effects were?

A. I think it’s Russo et al., which I

should have put on here.

Q. All right.
A. 1988. Yes, I put it on here. 1It's
DOYLE REPORTING, INC. - 212-867-8220
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on page 7, Russo, et al.
Q. So that’s page 7 of Exhibit 13, your

list of papers?

A. Yes.
0. You list a paper by Russo, et al.
Q. And as you understand it, what he did

was took some macrophages in vitro and dosed them
with asbestos? ‘

A. It’s an extension of Yeager, et al.,
1983.

Q. Do you know what types of asbestos
were used in that paper?

A. I recall it was Coalinga and
something else.

Q. By Coalinga, do you know if it was
Calidria or not?

A. I don't recall. I think it was
RG-144. 1

Q. Did you ask Dr. Addison for any
critique of that papér as well or just of the
Yeager paper? |

A. Just Yeager.

Q. Other than'this paper by Russo 1983,

are you aware of any other experiments where human

.DOYLE REPORTING, INC. - 212-867-8220
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'l 2 cells were dosed with Calidria asbestos to See

3 what the results would be? -~

' 4 A. Langer et al. 1988,

1 5 I'm sorry, 1978.
) 6 Q. Any others?
} 7 : A, This is in vitro ---
’ 8 Q. I'm not talking about just published
9 papers, I'm talking -- the question was
} 10 experiments.
11 A. Nothing immediately springs to mind.
12 Q. Have you suggested to Union Carbide
. _J 13 or Union Carbide representatives, there ought to
) : 14 be experiments of this nature to see what the
f 15 results would be?
.Q 16 MR. GOLDMAN: Can you just
1 17 characterize "this nature."
h 18 Q. Dosing human cells with Calidria
I 19 asbestos? .
'J 20 A. No.
) 21 Q. Have you suggested any animal
J 22 experiments to Union Carbide or Union Carbide
J 23 representatives whether they are inhaling or
24 injecting or whatever with respect -- using

-.E' """J

25 Calidria asbestos?
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A. As mentioned in my first deposition,
only the recharacterization of Muhle dusting
cloud, I haven’t actually said we should dust
animals.

Q. Do you know when it was that you
reéuested of Dr. Addison that he review the Yeager
paper?

A. The date?

Q. Well, not the exact date, when was it
that you made that regquest?

A, I don’t recall.

Q. Do you know -- was it in connection
with the deposition that Dr. Langer gave in this
case or was it independent of that?

A. I don’t recall.

Q. Is there anything in the comments of
Dr. Addison in Exhibit 15 that you specifically
disagree with or -- let’s cover that guestion --

MR. BROWNSON: Let’s break now. I
have a sefies of questions. Maybe it will
help to move it along if you look it over
at lunch.

(Lunch recess: 12:30 p.m.)
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Afternoon Session ,
1:30 p.m.
EDWARD B. I L GREN, previously

gworn, resumed:

(Record. read)

MR. BROWNSON: 1I’ll pose the
guestion again.

MR. WILL: I object to the form.'
The document is four or five pages long and
it’s hopelessly vague and multiple
questions.

Anyway go ahead.

A. Anything specific?
Q. Right.
A. You would like to point to -- point

to a sentence?
Q. I'm going to go through it. But

before I did that, I want to ask the general

. question, is there anything you wanted to point

out to that you can disagree with?
A, General answer, I disagree with list

conclusions.

Q. Let me polint you to the last sentence
of the text, which reads -- should we see -- do
DOYLE REPORTING, INC. - 212-867-82240
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you have a copy of that? Specifically I'm:.-
pointing to the last sentence of text that reads
as follows: "The fact thatﬁlarge numbers (5 times
10 to the ninth) of fine Calidria chrysotile
fibers were cytotoxic to human macrophages is
scarcely surprising and the fact then that even
larger numbers (1.15 times 10 to the eleventh)

were more toxic imn even less surprising.*"

Q. Do you agree with that statement?
A, Yes.
Q. Now, why was it that you asked Dr.

Addison to comment on the Yeager, et al. paper?

A. I had questions about the validity of
comparing certain Calidria fibers about UICC
fibers.

Q. What I'm wondering, why did fou go to
Dr. Addison as opposed to someone else for answers
to thoge questibns?

A. Such as who?

Q. Why was it that you chose Dr. Addison

to ask the questions to as opposed to someone

else?
A. He’s a great world authority.
Q. What>is the area in which Dr. Addison
DOYLE REPORTING, INC. - 212-867-8220
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ml 2 is a world authority?

3 A, The quantitative assessment and._

4 qualitative assessment of mineral fibers.

1 _ 5 Q. And do you know if Dr. Addison has
6 done any of his own characterization of Calidria
:.—J ' 7 asbestos fibre?
= 8 A. I believe he has.
i 9 Q. And do you know if that work has been

) 10 published anywhere?

11 A. I believe it hasn’t.

12 Q. But despite the fact that Dr. Addison
13 has not published his work, you still rely upon

14 him as a leading aathority in the end, in the area

1s of characterization of Calidria asbestos fibre?
:] 16 MR. GOLDMAN: Object to form. I
i 17 believe the response is -- as to what was
- 18 unpublished was only one particular piece
} 19 of work, not his work in general.
~ 20 MR. BROWNSON: I understand that.
o *

21 A. Yes.
1
] 22 Q. The answer is yes?
J 23 A. Yes. .

24 Q. Now in addition to the comments by
i)
; 25 Dr. Addison which are contained in this Exhibit

‘ E . DOYLE REPORTING, INC. - 212-867-8220
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15, did Dr. Addison provide you with any other
written material or comments on the Yeager paper?

A. No.

Q. Now the copy I have of Exhibit 15
doesn’t have table 1; it just tables 2 and 3. Do
you know where table 1 is?

A, I can’t f£ind it. Mr. Will made me
aware that table 1 wasn’t there and there were two
copies of tables 2 and 3. I need to find that. I
searched for it and if I don‘t £ind it, I'’'1ll call
Dr. Addison.

Q. There’s a table 17

A. As far as I recall. I’'m not sure.

He obviously mentions table 1 in the text.
Q. Can you get a copy of that and
provide it to us?
| A. Yes.
MR. GOLDMAN: He cén try.
Q. Now did you have to pay Dr. Addison

to do this review and write this report?

A. Yes.

Q. And how much did he charge for that
work?

A. Three hours at $300 an hour.
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And is that something you paid.

personally or did you pass that bill on to Union

Carbide?
A.

passed it
Q.

that?

A.

Q.

Initially paid it myself and-then
on.

So Union Carbide reimbursed you for

Yes.
That charge by Dr. Addison?
Yes.

In addition to the charge for Dr.

Addison, have you incurred other outside charges,

by that I

mean charges from other people in

connection with your work with Union Carbide in

this case,
own time?
A.
Q.

A‘

IITRI documents,

something other than charges for your

Yes.
Can you tell us what those are?

I think in acquiring the

expenses incurred in getting those materials.

Q.

that came

And again that charge was something

in an invoice from her and was

ultimately paid by Union Carbide?
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UCAREF00009245

I paid Jean Graf for the time and



——

- .
% .
Nt ——

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Ilgren . s 415

A. I believe so.
Q. Now can you give us an exact figure

if you can, an estimate of how much you have
charged Union Carbide all togethef for youf work
on this case?
A, An exact figure?
Q. If you have an exact figure. If you
don’t, can you give us a ballpark? .
MR. WILL: I object. Go ahead and

answer, on relevance.

Q. All right.
A. Let’s say I‘’ve put over 1,000 hours.
Q. And what is your charge that you

charge for your work in this case?

A. $200 an hour.

Q. And of the $1,000 plus hours put into
this case, how much of that has been in the last
year, if you can give me an estimate? |

A. I don’t know. It’s mainly over the

last two years.

Q. The last two years?
A. Yes.
Q. Over that period of time, let’s take

the last two years, what portion of your time, to
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2 use a lawyer’s term, billable time, have you sgpent

3 working on this case?

4 A, And Coalinga-related matters?

5 Q. Let me ask you if you break it down
6 just for this case.

7 i} A. I can’t.

8 Q. Well, then, let me ask somé more

9 general question of Coalinga-related matters,

10 which I understand would include this case?

11 A. All right..

12 Q. What’s the question?

13 A. The question.

14 Q. The question is what’s the percentage

15 of your billable time or billings for the last
16 two-year period that have been devoted to these

17 Coalinga-related matters that include this case?

18 MR. GOLDMAN: Let me object to form.

19 Bob, this is a good time to clarify this

20 point. The dnly asbestos fibre sold by

21 . Union Carbide is whai Union Carbide mined

22 in King City. You know from our

23 interrogatory responses and Dr. Ilgren has

24 been retained by us as a scientific medical

25 expert on matters pertaining to what Union
DOYLE REPORTING, INC. - 212-867-8220
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Carbide mined, that same source, If §ou're

going to use as general terms as peftaining

or relating to, I mean it was clear as
we’ve said in our interrogatory responses,
all of Dr. Ilgren’s consulting for Union

Carbide pertains to Calidria and

Calidria -- all of Calidria gbmes from

Cdalinga and so there are -- all of hié

time in some way would have to be related

to that.
MR. BROWNSON: Maybe my question
wasn’t clear. I wasn’'t implying otherwise.

I understood that.

Q. I'm not asking at this point other
work you might have done for Union Carbide, for
radiation or something. I'm just asking for work
you’ve done for Union Carbide with respect to
Calidria or Coalinga asbestos.

A. And the question is?

Q. My question is, what percentage of
your billable time has that constituted during
this past two years since you'’ve been doing this?

MR. GOLDMAN: All the billable time

for all matters --
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practice or has your time been spent on these
different projects?

A. Different projects.

Q. I wanted to ask you when we were
talking about the charge from John Addison --

A. Yes.

Q. -~ I forgot to ask you earlier with
respect to Exhibit 14.

A; Yes.

Q. Which was his comments on the Langer
deposition.

A. Yes.

Q. Was that included in that $900 or was
that charged separately?

| A. I don’t recall. I think it was
included, but I don’t recall.
| (Whereupon, letter dated January 5,

1994 marked Plaintiff’s Exhibit 16 for

identification, as of this date.)

Q. We're now looking at Exhibit 186,
which is one of the documents you produced since
the time of your lasat deposition. This appears to
be a letter from you to Dr. Charles Lorberau of

January 5, 1994,
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A. No.
Q. Was there anyone who told you that
they were using the samples to -- for any animal

experiments or had used them for any animal

experiments?
A. N°o
Q. Was there anyone on the list who told

you that they were using the samples in connection
with any-lawsuits arising out of exposure to
Calidria asbestos? : -

A. No.

Q. As best you can recall, what were the
purposes that were given to you by these people
for wanting these Calidria samples?

A. Analytical.

Q.. And why was it as related to you that
these people wanted to analyze these samples?

A, I don’'t understand what your question
is.

Q. I assume -- did any of these people
tell you why they wanted to analyze these samples?

A. I mean, as I recall, one, Brian Davis
was interested in the x-ray spectra.

Q. - Any otherxr --
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A.' Another, Verma -- Davis'’s paper is on

page 5 of the Exhibit 13. /

The Ontario grodp on page 2, Nanéy
Clark of the Health Sciences Center at McMaster
had been doing some infrared-type of analyses.
That work is mentioned on Exhibit 13, page 4,
undef Verma, D. She’s the head of that

department. Verma is the head of that department.

Q. Reference in paée 4, it says IR
curves.

A. Infrared.

Q. Does that complete your answer then?

A. Infrared?

Q. Do you know what. the reason was that

anyone other people on this list obtained these
Calidria samples?

A, No.

Q. Have you found out or been told what
any of these other people were doing with the
Calidria samples?

A. No.

Q. Did you receive a response from
Sergeant Mike Wantland, Occupation and Analytical

Department at Brooks Air Force Base in Texas.
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What was he doing?

A, Nothing,

Q. Do you know why-he requested these
samples? '
- A. It was,iust a standard that they

wanted to have as a. reference standard. When I

spoke to him, as I recall, he wasn’t doing

anything with it.

Q.‘ Do you know if his work aé Brooks Air
Force Base had anything to do with asbestos
sampling or analysis in terms of
asbestos-contained materials in the buildings at
the air force base?

A. It might have, I'm not sure.

Q. How about C.Jd. Martin at Oxford
University, did you talk to that person?

A. Yes.

Q. And is this someone you knew from
Oxford or is this a new name to you?

A. It was a new name. He’s not at the
university. He’s at what they call at the open
university, which is a different outfit up on the
hiil. |

Q. And what did you learn from him when

DOYLE REPORTING, INC. - 212-867-8220
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Q. Have you ever done any work with

Richard Wilson?

A. No.
Q. Do you know him at allvz?
A. I know of him. I’ve seen him. I‘ve

heard him speak.
(Whereupon, document peaded "fibfe

Size Determination and Distribution of‘

Calidria Chrysotile Asbestos by

Transmission Electron Microscopy" marked

Plaintiff’s Exhibit 18 for identification,

as of this date.)

Q. Now we’re looking at Exhibit 18,
which is another document that you produced to us
following the last deposition, and it’s entitled
"fibre Size Determination and Distribution of
Calidria Chrysotile Asbestos by Transmission
Blectron Microscope." '

Have you had a chance to read this

paper?
A, Very quickly.
Q. When did you regeive thig?
A. I don’'t recall.
Q. All right.
DOYLE REPORTING, INC. - 212-867-8220
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A. No. B
MR. BROWNQON: Then Trevor Wilynhas
something on you there, because he has.
Q. But in any event, you'’ve had.
telephone discussions with Mr. Meyer‘’'s?

A. Yes.

Q. Have you had any telephone

-discussions with anyone else from KCAC?

A. No.

Q. Have you had any correspcondence with
Mr. Meyers?

A, Yes.

Q. Is that substantive correspondence or
enclosed as a paper or send me a paper sort of
thing?

A. I don’t recall? I think it’s more
substantive.

MR. GOLDMAN: John Meyers is retired
from KCAC Inc.

Q. Let me ask you this. I thought I
asked you this. Have you had conversations with

anyone from KCAC other than John Meyers?

A. Not that I recall.
Q. This particular document, Exhibit 18,
DOYLE REPORTING, INC. - 212-867-8220
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came from Mr. Meyers?

A. I believe so. I domn’t recallg

Q. What was the request that you m;de
that resulted in this document? In other words,
did you say, give me any documents you have, size
distribution, or was it a more general question?

A, I believe it was size distribution.

Q. th were you interestéd in seeing
what he had on that issue?

A. I'm interested in any data pertaining
to Calidria.

Q. Have you received any data from KCAC
other than this Exhibit 18 and then the other one,
actually there’s a second one which we’ll get to
in a minute which is a similar paper with a
different date. You said you received those two
things from him. Did you receive anything else?

A. I said I wasn‘t sure whether I
received these. I may have received them. I
don’t believe I received anything else f£rom KCAC.

MR. BROWNSON: Let’s mark this other
one.
(Whereupon, document headed "fibre

Size Determination and Distribution of

DOYLE REPORTING, INC. - 212-867-8220
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RG-244 Calidria Chrysotile Asbetos by

Transmission Electron Microséopy" marked

Plaintiff's Exhibit 19 for identification,

as of this date.)

Q. Exhibit 19 is a second fibre size
distribution paper done for KCAC Inc. Except this
one is dated February 3, 1993, and Exhibit 18 was
dated March 30, 1991.

A. Yes.

Q. And as a general matter, it looks to
me what Exhibit 18 is is a TEM size distribution
analysis of four different sample types of

Calidria asbestos, wherein 19 they just did

RG-2447

A. I believe so.

Q. Has Mr. Meyers or anyone else
communicated to'you why they -- this follow-up TEM

size distribution analysis was done on the kG-244?

A. No.

Q. Can you tell from your review of the
papers why the follow-up was done on the 2447

A. I haven’t read this in a while so I
couldn’t say at this time.

MR. WILL: I believe you misspoke.
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analyses with TEM.
Q. All right.
A. I think that’s it.
Q. You’re looking at EBxhibit 13, which

is your list here. ?ith regspect to this analysis
by Naumann, there are four entries by Naumann on
your paper. Is it one of these that you think is
this TEM analysis?

A; Yes. I don’t think it was solely a
TEM analysis. I’'d have to go back and check. I
think it contains some TEM data.

Q. Do you know if it contains any size
distribution data?

A. I believe it contains internal and
external diameter, fibril diameter data. I think
Naumann and Dresher, 1966.

0. How about fibre and language, is that
data contained in there?

A. I thiﬁk it’s just diameter.

Q. How about the series of articles on
Exhibit 13, how about the series of Yada, you
mentioned some of that may be TEM size
distribution?

A. Yes.
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Q. Can you refer me to one or more of
those that might contain that information?
A. I think it’s Yada 1979. Not 100

percent positive, but I think it’s the 1979 paper.

Q. Have you --
A. There was also -
data -- I don’'t quite recall,

- I believe some EM

he had duplicated

Naumann. I seem to recall EM data and I seem to

recall Chwastiak.

Q. On this Chwastiak reference on page

two, Exhibit 13, it doesn‘’t i

A. I'm sorry, that’

ndicate a source.

8 a UCC document.

Q. That’s one of the things you produced

in the documents?
A. - Yes.

A. It’s one of the

documents I assume

you would get from Kelley Drye.

Q. It’'s not one you got from your box?

MR. WILL: It was in there.

THE WITNESS:

don’t know.

I don’t think so.

I

MR. WILL: I think it was in there.

Q. In any event, you got it from Union

Carbide or their lawyers, Kelley Drye & warren?
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A. Yes.

MR. WILL: Off the record.
(Discussion off the record)
MR. BROWNSON: On the record.

Q. On Exhibit 18, I would like to refer
you to page number TEM-3, in paragraph number 4 at
the bottom of that page reads, "The breathing of
asbestos.dust may cause serious bodily harm aﬁd we
can make no warranty or guarantee that the results

contained herein indicate that safe levels of

exposure exist." Do you see that?
A. Yes.
Q. I take it that with respect to the

Calidria asbestos that they’re analyzing in this
Exhibit 18, you disagree with that statement?

A. It’s dust. People do take
precautions for high levels of dust, such as
nuisance dust. |

Q. Let me ask you this. It’s your
opinion, I understaﬁd, that Calidria asbestos dust
in any concentration cannot cause mesothelioma?

A, That’s correct.

Q. Is it also your contention that

Calidria asbestos dust in any concentration cannot

DOYLE REPORTING, INC. - 212-867-8220



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Ilgren IR 439
find was 1.03 FML, My understanding, for example,
the types of activities at the Conwed plant that
would have produced high levels, or the highest
levels would be, say, blow-downs as opposed to
finish or sanding.
I attempted to, say, reconstruct the

type of cumulative fibre-year dose a Conwed

- workman would have incurred in a more or less

worst case scenario, and in that context I would
have estimated that a man in the plant in a
so-called blow-down setting would not have worked
there in that kind of situation for more than six
hours a week. And that would have gone on for 50
weeks a year, which would have been 300 hours a
year. If one takes 2,000 hours as the standard
work year and divides 300 by 2,000, one ends up
with 0.15 years.

If one then takes as the reasonable
estimate of the kind of upper working limit,
maximum working limit that one might find in a
ceiling tile plant for Calidria as one being the
highest level that they found, the most one could
incur in terms of a fibre year dose in a year

would be 0.15 years. The generally recognized
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threshold figure for clinically manifested is 50
fibre years which is generally placed on the
Rochedale Textile Work as cited by Doll & Peto
into their 1985 asbestos document.

Q. All right.

A. If one then asks the question how
many years that Conwed workman would have to work
in order po achieve a 50-fibre year cumulativé
so-called threshold dose, one would then I believe
need to divide S0 by 0.15. But the threshold dose
of 50 fibre years is truly predicated on‘'a textile
milling situation in which there is not, say, 4
percent or 8 percent -- where 5 micro fibers, but
thére would be 30 or 40 or 50 percent long fibers.
So what I would do is I would take the so-called

300 years and multiply it by at least two.

Q. Where do you get 300 years?

A. That’s 50 fibre years divided'by 0.15
years.

Q. All right.

A. That’s 333, I think, something like
that.

Q. So your bottom line is that a worker

in the Conwed plant would need 666 fibre years?

DOYLE REPORTING, INC. - 212-867-8220
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A. My bottom line ig that an individual
would need to work for 666 continuous years in
order to achieve sufficient exposure, in theory to

get Calidria-related asbestosis.

0. How do you define clinical asbestosis
A. A ST.

Q. That is 1/1 --

A. Whatever -- you know the standard

reference. The 1986 document in the American
Review of Respirato;y Disease.

Q. As a result of these calculations you
made, you believe a worker would have to work 666

vears in the Conwed plant to get clinical

asbestosis?
A, From Calidria chrysotile exposure.
Q. How do you explain the fact that many

workers do have clinical asbestosis after working
in that plant? .,
MR. WILL: I object to the question.
It assumes a fact that is not in evidence.
Do you want him to assume for the sake --
MR. BROWNSON: I want him to answer

the question if he can.
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A. I want you to ask the question .again.
Q. I’11 ask this, are you saying there’s.

no worker in that plant tha; has clindical
asbestosis, no worker has come out of that plant
with clinical asbestosis?

A. I don’'t know what the MDA documents
documents say with precise instance of disease.

Q. Are you saying there is no worke¥ wh§

has come out of that plant with clinical

asbestosis?
A. I don’t know.
Q. Have you reviewed the case of Mr.

Eugene Smith?

A, No.

Q. Have you-ever reviewed any of the
asbestosis cases?

A. No.

Q. We spoke earlier when we started this
answer, your opinion on asbestosis from a Calidria
asbestos basis baseé upon a 79 HSE document. And

I assume that HSE is Health Safety Executive?

A, Yes.
Q. Which is a British government group?
A. Yes.
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Q. As I understand it, the HSE published

a document dealing with a ti;e plant in Oxbridge.

aA. Yes.

Q. Do you know where that was published?
a. What was published?

Q. That document.

A, It comes out of HMSO, Her Majesty'’s

stationerfs office in London.

Q. Do you have a copy of that?
A. Yes. N
Q. What do you know about the tile plant

in Uxbridge? Was that a plant where ceiling tile
was manufactured? '

A, I believe so.

Q. And do you know when the ceiling tile
was manufactured in that plant?

A. I believe from 1947 to 1981.

Q. And is it your undefstanding that

amosite asbestos was a component in that ceiling

tilev?

A, It is almost pure amosite.

Q. The tile was made of almost pure
amosite?

A, I believe so.
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Q. And does that document contain-
asbestos air level measurements in the plant

during production of that tile?

A. I believe so, yes.

Q. Do you know what those are?
A. What --

Q. The air level measurements of

" asbestos during production of tile in that plant?

A. Yes.
Q. What are they?
A, They’re categorized I think by

sanding, sawing, finishing, measurements in the
office, measurements in the plant floor. I can’t
recall exactly every specific data set, but the

high readings, as I recall, were from 6 to 10.

Q. Fibers per cc?

A. Yes.

Q. All right.

A. There was some activity that said it

was greater than 20, but the highest reading that

was categorize, as far as I can recall, was 6 to

10.

Q. All right. BAnd in taking that data

and trying to translate it to the environment
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within the Conwed plant when Conwed was producing
tile, was using Calidria asbestos, what you’ve
done is used the datarfrom the 1972 Union Carbide
air monitoring survey to get your vessels in the
Conwed plant?

A. Yes, in conjunction with these other
data.

Q. And of course if a particular worker
had an exposure greater than 1.03 £fibers per cc,
he would need less than 666 years of work im the
plant to develop clinical asbestosis?

a, Yes.

Q. So are you saying a person couldn‘t
get asbestosis from exposure to Calidria asbestos
because it’'s dose-dependent, and in your view a

very large dose would be needed?

A. Yes.
Q. You have attempted to calculate that
dogse by -- based upon the data from the Oxbridge

plant as reported in the HSE 1979 report?

A. And the Conwed plant.
Q. Well, maybe we're arguing about
semantics. I understand you‘re attempting to

translate the English data or superimpose it to
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the Conwed plant experience?

A. To some extent, yes.

Q. As I understand your opinion, you’re
predicating your opinion upon the fact that you
believe none of the workers in the Conwed plant
have clinical asbestos, is that right?

A, No.

Q. So there may or may not be some
clinical asbestos, you just don’t know?

A There may 'be, there may not be, I
don’t know.

Q. What this opinion was that you just
gave us is an opinion which is a calculation based
upon data from the Oxbridge ceiling tile plant in
England, transferred over to what you understand
about the exposure levels in the Conwed plant,
would that be fair to say?

A, To some extent.

Q. And with respect to data concerning
exposure levels in the Conwed plant, one piece of
data 'you have is the 1972 Union Carbide air level

survey, correct?

A. Yes.
Q. And what other pieces of data do you
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have concerning exposures in the Conwed plant?

A. As I recall, there are only three.
The UCC 1972 document, the in-test document, and
one other which I can’t remember.

Q. All right.

MR. WILL: The Gaffney.

aA. The Gaffney report.

Q. The in-test document, you undersfand
that to be a test done in connection with some
work on pipe covering in the boiler room of the
plant, or the steam plant?

A, I believe so.

Q. With respect to trying to calculate
the exposure levels of what you call a worst case
scenarlo, did Conwed have a plan in doing
blow-downs with the air hose?

A. | Yes.

Q. Did you calculate or assume some

value for those exposure levels?

A, Yes.

Q. What was that?

A. One.

Q. One fibre per cc?
A. Yes.
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Q. So what you were doing when you made
this calculation was you were assuming that a man
doing blow-downs would be exposed to one fibre per
cc during his blow-down work?

A. Yes,

Q. Going back to Exhibit 18, which is
the lecture on microscopy data done in RCAC
November 30, 1991, look at page TEM-4, whiéh is
under the heading of "Discussion," towards the

bottom of the page, the second to the last

paragraph.

a. Yes.

Q. All right.

Q. There they’re talking about fibre
width.

a. Yesg,

Q. With respect to what they term fibre

width, is that fibre diameter tﬂey're talking
about there?

A. I believe so.

Q. And they talk about what the means

and what the medians are?

A. Yes.
Q. And then they say, I'm reading at the
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end, the last line, "all samples had their largest
component in the range from 0.03 to 0.05 mic:ons,“

as reported in table 4. Do you see that?

A. Yes.

Q. I guess that means just what it says,
they --

Q. Most of the fibre diameters -- if T

" can summarize, most of the fibre diameters they

found of the Calidria asbestos with the TEM
analysis was in the .03 to .05 microns?

A. Yes.

Q. The reason I was asking that, when I
was looking back at Dr. Addison’s criticism of the
Yeager paper, which is Exhibit 15, on page 2, one
of the things he criticizes is the fact that
Yeager makes his calculation assuming an average
fibril diameter of 0.0333 microns, do you see
that?

A. Yes.

Q. I uﬁderstand that to mean that Dr.
Addison thought that was not a proper calculation

to use, is that what he appears to be gaying?

A, I don’t think so.
Q. Would you agree with me in the Yeager
DOYLE REPORTING, INC. - 212-867-8220
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paper the average fibril diameter was reported or
was -- or assumed to be .0333 microns?

A. I don‘'t have the paper in front of
my. According to what Dr. Addison said, yes,
that’s the case.

Q. If you read further in that paper,
Dr. Addison appears to be critical of the
assumption that the average fibre diameter is'
.0333 microns,‘he says because the assumption
made --

A. Where are you reading did.

Q. The last line, "would have an
influence on the calculated fibre numbers per
milligram.*"

A, That’s what he says.

Q. Now, let me refer you to Exhibit 18
on table 2, which is at page TEM-7. And there --
they give a mean and a median for these Caiidria
asbestos fibers, all right, for these samples.

A. Yes.

Q. With respect to the median length,
are those values generally consistent with other
published size distribution data that you have

seen? 1
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A, I have to check again.
Q. I want to ask the same question with
respect to table 3 at-éage TEM-8, which is fibre

length breakdown or distribution. Are those

generally consistent with other published data

you’ve seen?

A. I've only seen RG-144. It’s
bagsically consistent.

Q. Are you generally familiar with the
different grades of the Calidria asbestos and how
they’re processed?

A, To some extent, yes.

Q. Does this table, table 3, generally
geem to indicate that the more the Calidria
asbestos is processed or the greater processing it
undergoes, the greater the number of fibers,
number one, and the great numberxr of fibers less
than f£ive microns, number two?

A. Say that again, the greater the

processing, the higher the percentage --

Q. The higher percentage of short
fibers?
A. It suggests the opposite, doesn’t it.
Q. Let me ask it this way. Can you draw
DOYLE REPORTING, INC. - 212-867-8220
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any conclusions as to what table 3 suggests -in
terms of the more milling, what happens?

MR. WILL: When you say milling,
processed in the mill?

MR. BROWNSON: Right.

A. I don’t recall the precise detailg as
to how one transforms RG-144 to RG-244, but I
think there’s a siliconization there. I don’t
think it refers to any more milling.

Q. Do you hold any opinions as a general
matter how milling affects Calidria chrysotile in
terms of size distribution?

MR. WILL: Can you be more specific
when you mean by milling? As you know,
there have been some experiments that
involve ball milliing, which is what goes on
in the mill in King City ip terms of
processing this ore?

MR. BROWNSON: Process milling?

MR. WILL: In the plant in King

City.

A. I don’t know anything about it.

Q. That’s all I have on this exhibit.
I want you to look next at Exhibit
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number 19, which is the second fibre size
determination and distribution paper done for
KCAC, this was done in 1993, and it involves
testingvof RG-244, one of which was treated with
silicon and one was untreated. Have you had a
chance to review this paper?

A. I've haven’t looked at it in great
detail.

Q. Do these two papers, Exhibit 18 and
19, form a basis of any of your opiniodns in this
case?

A. They may. I need to go over them in
more detail.

Q. But at least at the present time,
they do not?

A, I don’t think I can say anythiﬁg at
the present time.

Q. Would it be fair té say if they do
form a basis of your opinion, you don’t know what
that is?

A. I think -- my impression particularly
with respect to Exhibit 18 is that the sample that
I’ve become familiar with most, the RG-144,

doesn’t indeed have a rather small percentage of
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fibers that reflect microns. That seems to-be
confirmed by Exhibit 18, and that the widths
generally going between 3 and 500 angstroms is not
that different from what I envisage as the size
range for Coalinga fibre widths. I think I would
like to be able to say yes. I would.rely on this
to say it’s consistent wifh other data that I have
seen.

Q. So in terms of these two exhibits, 18
and 19, there’s no;hing in here that startles or
surprises you in terms of their conclusions for
these size measurements and size distributions?

A. I would have to study it a bit more.
There is the RG-244, which igs in the table 3,
Exhibit 18, it shows 11 to 18 percent fibers -
greater than five microns and 57 percent fibers
greater than 10 microns. I found that a bit high,
but I don’t know much about the RG-344.

Q. And you say you find that a bit high

because it’s higher than what you seen in RG-144

samples?
A. Yes.
Q. Now on Exhibit 19 on the front,

there's some stuff blacked out there. 1Is that
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something you did or is that the way it came to
you?

A. That’s something -- I had some funny
scribbling there.
Q. And did. the funny scribbling have

anything to do with editorial comments on your

part?
A. No. 1It’'s just some odd marking.-
Q. All right.
Al I remember something. Could I say

something with respect to the threshold
characterizations I made with regard to Coalinga
asbestos? Just to simply indicate that it’s not
only my belief that one would have to work for,
say, 600-odd years under that situation, it’'s also
my belief that it may in fact be much longer than
that because the calculations which I mentioned
were based on, say, standard Canadian type.of
fibers. The Rochedale, I assume that’s -- that's'
eitﬁer a Canadian or a long South African fibre.

I think what’s worth commenting upon is that fact
this the Calidria fibre or fibril in my opinion is
equally different from the Canadian in being much

more likely to dissolve, being much more soluble
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than the so-called standard Canadian fibre. -

Q. Is that a function of its chemisﬁry
or its size?

A. It could be both., It’s certainly in
my opinion the function of its size in that the
vast majority of Coalinga or Calidria fibers are
actually single fibrils. In that sense they’‘re a
lot thinner and in theory would be a lot more
susceptible in the dissolution in the body fluids.
There may be peculiar chemical differences and
physical -- and chemicals are in a sense interlink
features. But there’'s certainly'evidence in data
in my opinion to suggest that the Canadian fibers
composgite of at least six or seven fibrils
cemented together with a matrix of unknown
character, it’s often regarded as a silicate of
some sort. But the Calidria so-called fibre for
all purposes is a naked f£ibril about no amorphous
cementacious material.

Q. So if I can summarize what you just
said, do I understand that you believe that the
Calidria asbestos because it’s shorter and thinner
than UICC standard grade Canadian asbestos, it’s

less or requires longer to cause asbestosis
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because it’s more easily dissolved in the body?

A. If it were at all, plus these other
properties of -- other properties lacking the
inner fibril or matrix and other different
properties.

Q. But one of those properties, as I
understand it, is simply its size?

A. Yes.

Q. It’s shorter and thinner, it’'s

smaller in essence?

A. Yes.
Q. All right.
A. But I’m actually saying given equal

lengths, say, of 7 microns in lenght, Coalinga
fibre as opposed to a. 7-micron lenght in
Coalinga -- Canadian as opposed to Coalinga, it’'s
my firm belief that the Coalinga fibre is much
more susceptible to dissolution.

Q. If you look at Exhibit 18, let’s take
RG-144, which you‘séy it is the type of Calidria-“
you’re most familiar with. It’s indicated on page
7, table two, that the mean length of these fibers
is 1.1 micromn?

A. That’s what it says are.
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Q. For RG-244 ranges from two 2.%5 to
3.22 in mean lenght?
A, Yes.
Q. If I understand what you just told

us, that’s shorter than standard UACC Canadian

chrysotile?

A. I believe so.

MR. WILL:

If you took a mean -- a

mean is just an average?

MR. BROWNSON:

Right.

Q. There'’'s a media reported here, but I

was talking about the mean which is average.

Median means middle and mean means average in

layman’s terms?

A, Yes.
Q. Are you familiar --
A. The percentage -

- just to clarify,

the percentage of fibers in a UICC sample to my

recollection, would be on the order of 25 percent

and above where the percentage of fibers of

fibrils and Coalinga above 5 microns would be in

the order of 1 to 4 percent or 1 to é percent,

according to the literature.

Q. °~ You’re talking about the size
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A. I'm not familiar with -- I don’t

believe I have read it. Could I see a copy of it?

Q. Yes.
A. All right.
Q. What they’re doing, they’'re

discussing Dr. Dement’s data from the textile
plant in Charleston, South Carolina.

The first question I wanted to ask

you, I’ll wait -- have you ever read their paper
before?

A. I don’t believe so.

Q. If you look at the second page, which
is --.

Q. First of all, are you familiar with

Rood and Streeter of the Occupational Medicine and
Hygiene Laboratories, health and Safety Executive,
London, England?

Al I've heard of Dr. Rood at the HSE, I
don’t know them personally.

Q. Are these the same Health and Safety
Executive that you were talking about with the

British amosite ceiling tile factory?

A. Yes.
Q.  If you look at the second page of the
DOYLE REPORTING, INC. - 212-867-8220
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paper, which is actually page number 334.

A. All right.

Q. They say "Dement and Harris 1979
report several TEM-derived fibre s=ize
distributions for asbestos.

A, All right.

Q. We calculated the following from
their data: in the chrysotile-using textile plant,
for the processes of fibre preparation, twisting
and weaving, the geometric mean lengths were 2.2,
1.8 and 2.0 on microns respectively.” Do you See
that?

A, Yes.

Q. First of all, have you ever seen that

data reported before anywhere else?

A. I think so, but I don’t recall.

Q. All right.

A, You mean the Charleston data?

Q. Right.

A. I think so, I think it’s in Dement’'s
thesis.

Q. If you look at page 336, which is
table 1.

A. All right.
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Q. It summarizes this data, and they
show the mean and medium lengths of the fibexs in
these different, carding, weaving and spinning,
operations. Do you see that?

A. Yes.

Q. Now first of all, you’re familiar
with the fact that the asbestos we'’re talking
about is Canadian chrysotile asbestos?

A. Yes.

Q. And have you ever seen any different
size distribution data other than what we're
looking here on table 1 -- any different size
measure data other than what we see in table 1 for

the asbestos in the Charleston textile plant?

A. I believe so.

Q. ‘And where is that data reported?
A. I don’'t recall,

Q. All right.

A. More in in terms of the percentage

over 5, 10 and 20'microns.
Q. Right.
{Whereupon, document -entitled
"Characterization of Three Types of

Chrysotile Asbestos after Aerosolization®
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marked Plaintiff’s Exhibit 21 for
identification, as of this date.)

Q. We’re now looking at Exhibit 21,
which I think is a paper you’re familiar with.

A. I‘m familiar with it.

Q. So just to add some familiar ground.
Exhibit 21 is a paper by Pinkerton and other
authors qharacterizing three types of chrysotile

asbestos after aerosolization?

A. Yes. )

Q. You’re familiar with this, of course?
A. Yes.

Q. One of the three types is what they

call Coalinga mine chrysotile, but that’s Union
Carbide chrysotile?

A. I believe so, yes.

Q. And in the abstract and later in the
body of the paper, they state, ;The
characterization of these chrysotile prepargtions
in the aerosolized state, in particular the
Coalinga Mine chrysotile, demonstrated different
fibre length and fibre‘width distributions when
compared with previous characterizations of

samples that had been diépersed‘in a ligquid medium
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by ultrasonification"?

A. Yes.

Q. Do you see that?

A. Yes.

Q. I'm reading in-the abstract.
A. Yes.

Q. Then it goes on to say, "These

observations emphasize the importance of
determining the size distribution of fibers in the
aerosolized state for inhalation studies and the
size distribution of fibers in a liquid suspension
for oral ingestion, instillaton, or injection
studies."

A. Yes.

Q. Finally say they, "Because of
differences in length-width distributions, each of
the studied chrysotile preparations would be
expected to have different patterns of deposition
in the alveolar regions of.the lung after an
inhalation exposure."

A. Yes.

Q. I want to ask you some questions
about what we just read.

A. All right.
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Q. In all of the fibre size distr;bution
data thét you have seen for Calidria asbestos,-
have you seen any sizé digstribution data for that
asbestos in an aerosol state, dust in the air
other than what’s reported in this paper?

A. I think the only other data set is
Muhle, et al., 1987, I think it’s Muhle and
Pinkerton who have ever done that.

Q. Do you agree with the statement we
just read that for purposes of inhalation studies,

the size distribution in the aerosolized state is

important?
A. Yes.
Q. And if I can put that in simple

layman’s terms, is that because inhalation studies
of breathing asbestos, and obviously when you
breathe something, what’s important is what’s in
the air that you’re breathing?

A. Yes.

Q. Now have you éver seen any animal

inhalation data on Calidria asbestos?

A. Yes.

Q. What is that?

A. Pinkerton et al., Muhle, et al.
DOYLE REPORTING, INC. - 212-867-8220
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Q. And is that reported in your book?

A, Muhle, et al. certainly is.

Q. All right.

A, Pinkerton et al. may not be because I

got it just a couple of years ago.

Q. I got a copy of your book here and
I'm trying -- I want to go -- to the inhalation --
the compilation -- or the reference to inhalation

data from the Calidria fibre. I don’t know if

we -- 1f you can f£ind it higher.

A. Let me see.

A. It’s on page 136.

Q. Let me put my tab there.

A. All right.

Q. And what you pointed out to us is the

reference to the Muhle, et al. paper of 1987?
A. Yes.
Q. ~That'’s reported in your book és a
chrysotile Calidria inhalation experiment on

Wistar rats?

A, Yes.

Q. Have you read that paper?

A. Yes..

Q.. And does that paper form any basis
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for your opinions in this case?

A. Yes.

Q. An if you can tell us what is the
fact or facts which you derive from that paper
that form the basis for your opinion in this case?

A. To me it indicates Calidria
chrysotile in high doses cannot induce tumors in
rats. |
Q. Is that because in 50 female rats,

there were no mesothelioma tumors reported?

A. No tumors.

Q. All right.

A, No pathological changes at all.

Q. Of any sort?

A. Of any sort.

Q. Now with respect to Pinkerton’s paper

about inhalation, is that reported in your book?

A. No, it hasn’t been reported yet.

Q. Is that because you’re saying it was
too recent to go fnto the book?

A. Yes.

Q. Now you also report at least three
animal studies with respect to injection of

Calidria asbestos in your book, is that correct?
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A. Yes.

Q. And we talked about those a little
bit last time, but I would like to ask you some
questions about those and I'm not sure the best
way to do it since I got the book. Maybe we have
to look at it together. ‘

A. All right.

Q. The first reference I see is page X.

A. Roman 10.

Q. Roman 10, I’m sorry. Table 3.

Chrysotile 25 milligram, intraperitoneal injection

of rats.
A. Yes.
Q. You report here Maltoni, et al. 1982.
A. Right.
Q. And it’s listed as Calidria. ﬁy

question is, is that Calidria?

a. I don't know.

Q. Have you read those papers?

A. Yes.

Q. As you git here today, you don’t

recall whether it’s Calidria or some other --
A. As I believe I gaid in the first

deposition, I wrote to Maltoni and I said is it
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California Calidria or Coalinga and he didﬁit
reply.

Q. Is it your best understanding it’s
one of the Coalingas or it’s fibre from the
Coalinga deposit?

A, No, it could be -- there are a lot of
different chrysotile deposits around Calidria.

Q. Now the other one I wanted to refer
you was at page 90, that is the Suzuki paper 1984.
That’s actually is Calidria, at least as reported
by vyou?

A. By Suzuki, it’s RG-144 that he got
from Art Langer. ‘

Q. All right. Then we got at page 94,
we got entries for Muhle, et al. which we talked
about beﬁore, but now we’re talking about
injection and the inhalation. That is Calidria?

A. Right.

Q. And then we got Pott, and this is

injection and that’s Calidria?

A. Yes.
Q. And then we got Rittinghausen, et
al., 19907
a. All right. This is basically the
DOYLE REPORTING, INC. - 212-867-8220
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same lab.
Q. And that’s Calidria?
A. Yes.
Q. Then, now on page 161, we got Maltoni

again, buﬁ it’s just. recorded as Calidria
chrysotile, we can’t be sure what that is?

A. Right, that is the same study as I
did in the beginning. '

Q. Now I didn't £ind -- other than those
injection studies we looked at and the inhalation
study that you pointed to a minute ago, which I'’ve
now underlined by Muhle, is there any other animal
data repofted in your book which either are or
could be Calidria asbestos?

A. There’s one I found the other day
with Maltoni and Minardi 1988 which I haven’'t
éctually seen before.

Q. Now that'’s reported in your index,
but I didn’t f£ind it in your book here.

. A. But again is Calidria. I don‘’t -~- on
page 103. |
{Discussion off the record)
Q. You’ve now identified on page 103 of

your book that Maltoni and Minardi, which is

DOYLE REPORTING, INC. - 212-867-8220
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listed as Calidria chrysbtile 1988 --
incidentally, it’s listed as ’89. Do you know if
it’s ’88 or '897 ‘

A, I believe it's"89. It came out in
the IACC, but the galley I got was ’'88. You know
how it is.

| Q. Here --
Q. I have 1t here. We’ll mark it here.
{Whereupon, document entitled

"Non-Occupational Exposure to Mineral

Fibres" marked Plaintiff’s Exhibit 22 for

identification, as of this date.)

Q. So now we‘ve got Exhibit 22 and this

is a photocopy I made of the 1989 Maltoni, et al.

A. Maltoni and Minardi.

Q. Yes. Injection.

A. Yes.

Q. That’'s reported in your book 6n page
1027

A. . Right.

Q. What number is this?

A. 22.

a. Now what I was trying to figure out

on this, and first of all, have you read their

DOYLE REPORTING, -INC. - 212-867-8220
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A. Yes.

Q. It doesn’t say anywhere in here that
this is actually Calidria asbestos. And you had
told us earlier that you asked Maltoni whether --
what this Calidria was with respect to the 1982.
Did you ask the same with respect to this one?

A. I can’'t recall. I just called him in
Bologna and his secretary answered and I said,
"What’s your fax number?" So I faxed him. I
don’t recall exactly what I put in the fax,
whethéer I just said Maltoni ‘82 or in your studies
using Calidria without actually specifying a
paper.

Q. So you don’t know as you sit here
today, you haven’t received a definitive answer
whether this is Calidria or not?

A. No.

Q. If you look on page 49, under the
heading "Materials énd Methods." It makes a
reference that the asbestos materials were

obtained from Mount Sinai School of Medicine in

New York?
A. Yes.
DOYLE REPORTING, INC. - 212-867-8220
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3 A, Yes.

4 Q. Soto try to move this along, the

5 actual laboratory research you have done

6 concerning asbestos is shown in your CV in two
7 places, one on page 2, second to last entry at

8 thebottom, and then it appears again on page 7
9 in this entry in the middle from '85 to '877
10 A. Areyou asking me does this broadly
11 apply to every -- let me say it differently. In
12 terms of sitting in the lab and injecting rats,
13  doing animal studies, specifically hands-on
14  asbestos work?
15 Q. Right.
16 A. That's correct.

17 Q. I just want to ask some basic
18 questions. The study of pathology is basically
19 looking at tissue from the body, correct? That's
20 what a pathologist does?
21 A. Tt's a compound question, really.
22 What did you ask me, what was the first pari?
23 Q. A pathologist, what a pathologist does
24  is look at or study tissue samples, would that be
25 fairtosay?
0182

1 Iigren

2 A. Tt could be tissue samples. it could

3 be various fluids. It's a whole range of

4 materials.

5 Q. Materials from the body?

6 A. A pathologist can also be an

7 experimental pathologist. A pathologist can also
8 bea research -- I think there is a whole array

9 of categories of pathologists. The person who
10 studies disease may be a fundamental research
11 pathologist who never looks at a body, doesn't
12 look at a whole organism, may spend his entire
13  life doing in vitro studies or theoretical

14 modeling.

15 Q. A pathologist does not treat living,

16 breathing patients and put a stethoscope to their
17  chest?

18 A. That's correct.

19 Q. The pathologist studies or analyzes
20 samples of tissue and fluid and that sort of
21 thing?
22 A. Pathology is the study of disease. A
23  pathologist is a person who studies diseases.
24 Q. I'm not trying to make more of this
25 than there is, but an epidemiologist also studies
0183

1 Ilgren

2 diseases, but a pathologist studics discases from
3 the perspective of looking at or studying or

4 analyzing tissues and parts from the human body?

UCAREF00009401
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Q. Pirst of all, have you seen ﬁhat
before? o

A. Yes. '

Q. And you had a chance to read it?

A. Yes.

Q. When did you first obta;n a copy of
this -- when did you first see this report?

A. I don’t recall, nirne, ten months ago.

Q.i Is it fair to say that this is not

included in your book?

A.
Q.
A.
Q.

A.

Q.

Yes, it is.

Is this report included in your book?
No.

Why is that?

Too recent.

So at the time you reviewed the

literature and for this compendium which resulted

in your book, you did not have a copy of this at

your disposal?

A.

Q.

No.

Now let me ask you this, had you had

a copy of this at your disposal, would you have

included it in your book?

A.

Yes.

DOYLE REPORTING, INC. - 212-867-8220
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Q. And where did you first get a copy of
this exhibit? |

A. Mr. Gerson.

Q. What is the time period during which

you researched and- compiled the literature that'’s
tabulated in your book? When did you start and

when did you finish?

A. Six, seven years.
Q. All right.
A. Probably more like five years,

thinking about it.
Q. You mentioned that you obtained this
Mellon Institute report, Exhibit 23 -- I'm
wondering what was the cutoff date for material
that went into your book?
A. ‘91.
‘MR. BROWNSON: Let’'s mark one more.
(Whereupon, Mellon Institute report
dated September 3, 1971 marked Plaintiff'’s
Exhibit 24 for identification, as-of this
date.)
Q. This is the September 3, 1971 Mellon
Institute report.

MR. WILL: What date?

DOYLE REPORTING, INC. - 212-867-8220

UCAREF00009295



X H 7 *

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Ilgreh ' .. 476

MR. BROWNSON: September 3, 1971.

Q. And I would like to ask you the same _

series of questioné. This is not included in your

book, is it?

A, No.

Q. And why not?

A, Same reason.

Q. Because you obtained it after you

compiled the material for your book?

A, Yes.

0. And did you obtain this report,
Exhibit 24, at the same time you got the other

Mellon Institute report?

A, Yes.

Q. And you got them both from Alan
Gerson?

A. Yes.

0. Now, you told us earlier that Qith

respect to the six or seven with Mr. Bergstrom,
Conwed cases dealing with mesothelioma, you did
not believe that those mesotheliomas were caused
by the Union Carbide asbestos because you just
don’t believe that could cause mesothelioma?

A. Coxrect.

DOYLE REPORTING, -INC. - 212-867-8220
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Q. Is it your opinion that there is a
background or threshold level of chrysotilé
asbestos exposure below which you simply cannot

get mesothelioma?

A. I just said chrysotile cannot make
mesothelioma.

Q. I'm just talking about chrysotile
generally?

A; You mean like a tremolite
contaminated.

Q. Let’s talk about Canadian.

A, I believe there’s a tremolite

threshold £rom 200 to 300 fibre years.
Q. Is it your opinion that Canadian
chrysotile by itself '‘cannot cause mesothelioma

under any circumstances?

A. In the absence of t;emolite
contamination?

Q. Yes.

A. I woﬁlé say in light of my knowledge

of the literature and study, yes.
Q. And is it your view that Canadian

chrysotile agbestos as it exists with its

tremolite contamination can cause mesothelioma but

DOYLE REPORTING, INC. - 212-867-8220

UCAREF00009297



"

K-S

# )

2.

w
b1

25

B B il ww

= &

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Ilgren’ : . 478

there is a threshold below which it cannot?-:

A. Yes.

Q. In humans?

A. Yes.

Q. And do you base that in part upon the

animal data which is reported in youxr book?

A, No.

Q. So the animal data reported in your
book 1is not a basis for that conclusion?

A. No, it’s more an understanding of the
Thetford Cohort.

Q. So what you're talking about
bagically is studies by correspondence Corbet
MacDonald up in Canada or Quebec?

A. Yes.

Q. . Based on that data, you deduced that
there is a threshold exposure to that Canadian
chrysotile below which you cannot get mesothelioma
and above which you can?

A, Yes. And and also the Libbyl
vermiculytes and tremolyte data.

Q. It’s also your view, is it not, that
there’'s a threshold level of exposure to amosite

asbestos below which humans cannot get

DOYLE REPORTING, INC. - 212-867-8220
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mesothelioma and above which humans can get.
mesothelioma?

A. Yes.
Q. Is that threshold based upon the

animal data in your book?

A. No.

Q. It’s not. What is that based upon?

A. Uxbridge Patterson Cohorts.

Q. That’s based upon studies of
workers --

A, Perhaps you could ask your question

again to make sure.

Q. What I‘m trying to find out, let’s
start with your opinion that there is a threshold
or cutoff level of exposure to amosite asbestos
below which humans don’t get mesothelioma and
above which they do.

A. Certainly the animal data contribute
and support the idea that there is a threshold in
humans, because in animals there are apparently
levels beneath which one doesn’t get mesothelioma.
I was thinking more you were talking about the
sort of specific figures we had derived, Kevin

Brown and I, for amosite, the number of fibre

DOYLE REPORTING, INC. - 212-867-8220
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) 2 A. I don't know what the WDC samples had
3 in terms of potential tremolite. I don‘t feel by
j | 4 any means that enough ﬁork»has been done to
S 5 exclude the possibility that there is an analogous

6 situation in the animal studies, i.e. there’s

7 amphibole present. I think there has been lung
8 burdén analyses done of rats from Chris Wagner’s
9 study published in 1986, I don’t remember, which
! 10 have shown amphilbole in the lungs of these

-1 11 animals.

12 Q. How about the injection studies you
} 13 reported in your book with Calidria asbestos where
14 tumors were produced, are you saying that those
' 15 tumors were not caused by the Calidria injected

16 into those rats?

17 A. You were talking a second ago about

=

18 Canadian --
19 Q. Now I’ve changed topies.

20 A, In terms of changed topics, I feel

"
1
Lo ——n——

0,

21 that tumors produced by Calidria in the Suzuki and

~Aath

22 Maltoni studies were due to exceedingly high dose,

:3 23 non specific mass effects predominantly.

t 24 MR. WILL: Is that assuming that
gﬂ 25 Maltoni used Calid;ia?

a DOYLE REPORTING, - INC. - 212-867-8220
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THE WITNESS: Yes.
Q. With respect to Suzuki, you’ll agree—
that the Suzuki injection studies produced tumors
of mesothelioma. You’re just claiming that they

used too much?

A. Yes.
Q. A very high dose in essence?
A. Yes, with 25 milligrams minimum into

the peritoneal cavities of a mouse.

Q. Going back to the question of amosite
asbestos and this idea of a threshold or cutoff
level below which will not produce mesothelioma
and above which it will. As I understand it, that
concept in your mind is based partly on the animal
data and partly on studies of plant workers at the
unarco plant in New Jersey and the Uxbridge plant
in Britain?

A. Yes.

Q. Let me change gears a little bit and

ask you about background levels of mesothelioma.

Al Right.

Q. Which you talk about in your book.
A. Yes.

Q. And again referring to the text of

DOYLE REPORTING, INC. - 212-867-8220

UCAREF00009301



. 1
—

Ilgren _ 483 °
the book, at the front of the book you make the
statement, and I’'m paraphrasing, you £find a

certain background or I guess idiopéthic level of

mesothelioma in animals?
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A.

Q.

Yes.

And you translate that to humans, is

that right?

A.

idiopathic background types, in a sense non
nonasbestos-related mesotheliomas found in humans.

There’s a certain degree of comparability.

Q.

Christ Wagner and I did compare

Let me put it to you this way.

In

reviewing this literature that you tabulated in

your book, you have come up with this idea there’s
a certain number of mesotheliomas that occurred in

animals that are not related to asbestos?

A.

Q.

Yes.

You say this 1ends'support to the

idea there are a certain number of mesotheliomas

in humans

that are not caused by asbestos

exposure?
A. Yes.
Q. Is it your opinion that any of the

seven cases at Conwed of mesothelioma were caused

DOYLE REPORTING, INC. - 212-867-8220
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by background or nonasbestos causes?

A, I have to look at the case.

0. As you sit here today, you don'tA
recall --

A. They'’re very detailed cases.

Q. You have stated in your book that in
a'particular animal study, if one mesothelioma is
seen -- does not indicate to you that it’s related
to asbestbs, is that fair to say?

A. Yes.

Q. Now you compile all of these
different animal stﬁdies and the rates, whether
they are injection or inhalation studies and the
various percentages or rates of mesothelioma
found, and what I’'m wondering as a general
statement, is there a level in animals, in the
animal studies that you regard as background, be

it 10 percent, 20 percent, 30 percent, whatever?

A. In my 1989 note to ASI, I discussed
exactly that point. One mesothelioma in an
inhalation study -- I think -- again, I would like

to have the paper in front of me. I think it was
25 percent in the intraperitoneal study and

somewhere 10 to 12 percent in the intraperitoneal

DOYLE REPORTING, INC. - 212-867-8220
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injection study.

Q. If we start with intraperitoneal
injection studies in animals -- | A

A. Yes.

Q. -- it’s your general view, I'm not
going to hold you to exact percentages, that about
26 to 25 percent of mesotheliomas th#t would show
up in those studies are background or

nonasbestos-related, is that fair to say?

A. Yes. In the context of the
experiment.
Q. And do you make any sort of

extrapolation or transference to human experience

based on that fact?

A. Yes.
Q. And what is that?
A. To my mind it suggests that the

number of asbestos fibers that need to be injectéd
into the peritoneal cavity to produce a level
whiéh exceeds this level of background figure is
extremely high.

Q. I don’'t follow you. You don’'t inject
asbestos into the peritoneal cavity, you’re

talking about the animals?

DOYLE REPORTING, INC. - 212-867-8220
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A. I think I got the question wrong.

Q. My question is, if we take as<a
proposition your conclusion that the V
intraperitoneal studies show about a 20 to 25
percent background rate of mesothelioma in
animals --

| A. Yes.

Q. -- I’'m wondering 1f we can take that
percentage and use that as a basis that a certain
percentage of human mesotheliomas are not caused
by asbestos?

MR. GOLDMAN: I object to the form
of the gquestion.

A. The problem is that the manner in
which you arrive at the 20 to 25 percent figure is
that you take the number of tumors which just
simply arise spontaneously in the animal --

Q. Let me stop you there. You get that

from the control group?

A, Yesn.
Q. All right --
A, You get that -- from comparing the

different amounts injected?

A. You get that from the untreated

DOYLE REPORTING, . INC. - 212-867-8220
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control group.
Q. All right.
A. And then if you take the treated

control group, in other words, a sham-treated
control where you just inject the needle into the
cavity, you get a certain percentageaof tumors
ffom that manipulation. If you then~doAa
vehicle-alone treated control, so if the stuff is
injected in saline solution, you just inject
saline solution, you get another percent. Then if
you inject what they call a nonfibrous dust alone
control, you get another percent.

So this 20, 25 percent figure is the
composite of the untreated control, the
sham-treated control, the vehicle-alone treated

control, the fibrous control, which is to focus on

what specifically the agent is. That’s the

variation of the figures.

When you go to humans, the only
element of that composite that is really
comparable, since we don‘t inject things into
animals, asbestos, would be the so-calied
untreated contro}. That I think is running -about.

1 to 2 percent. I would have to look at the data.

DOYLE REPORTING, INC. - 212-867-8220
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Q. Now which data would you look at to
get that percentage? %

A. I would look in humans, what daéa --

Q. In humans -- I thought that’s what
you said?

A. No.

Q. Let’s back up.

A. In animals, I would look at the
so-called spontaneous.peritoneal examples.

Q. Is that the 1 to 2 percent?

A. I don’t recall what the number is.
Or I would look at the untreated control group and
I would say, well, there’s a low level of
mesothelioma arising in the peritoneal cavity of
animals and there is indeed a certain percentage
of peritoneal mesotheliomas arising in clearly

nonasbestos-exposed humans. And it’s very small.

Q. You say peritoneal --
A. We’re talking about the peritoneal --
Q. We should leave the discussion there.

EXAMINATION BY
MR. WILL:
Q. I would like to ask you two follow-up

clarification questions on this. Exhibit 18 and

DOYLE REPORTING, INC. - 212-867-8220
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Bxhibit 20.

On Exhibit 18, Mr. Brownson ésked you
some questions about something on page ; whefe it
said that the -- all samples had their largest
components in the range of .03 to .05 microns
referenced in table 4. Does that indicate that
tﬁe majority of the sample was in that range or

can you tell from that statement alone?

A. I can tell.

Q. It could be just a plurality?
A. Yes.
Q. With respect to Exhibit 20, the Rood

and Streeter article.

A, All right.

Q. Mr. Brownson asked you a gquestion
about the geometric mean out of a text. I'm
referencin§ table 1. Does that also give the
arithmetic mean?

A. Yes.

Q. And to your understanding, the tables
in Exhibit 18 from ASTECO, are they geometric¢ or

arithmetic means?

A, I don’t know.
Q. If you wanted to compare them, would
DOYLE REPORTING, INC. - 212-867-8220
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you need to know whether they a?e arithmetic or
geometric, which to compare them to?
A. Yes. The most appropriate analfsis

would be a total fibre dimensional analysis.

Q. I'm just asking if you wanted to --
A, Apples to oranges.
Q. You have to compare arithmetic to

arithmetic or geometric to geometric?

MR. BROWNSON: Unfortunately we
didn’'t get that done, so we’ll not conclude
the deposition, but could we just ask that
the reporter take the exhibits marked today
and put them with the transcript, and I
want a copy of the transcript. . We have
five exhibits which are the five
mesothelioma files -- we’ll do it at the
next session. We’ll do it next time.

(Time noted: 4:30 p.m.)

Subscribed and sworn to before me

this day of ., 1994.
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STATE OF NEW YORK )
) ss.:
COUNTY OF NEW YORK )

I, DAVID OCANAS, a Cert;fied
Shorthand Reporter and Notary Public within
and for the State of New York, do hereby
cértify:

That I reported the proceedings in
the within entitled matter, and that the
within transcript is a true record of such
proceedings. |

I further certify that I am not
related, by blood or marriage, to any of
the parties in this matter and that I am
in no way interested in the outcome of this
matter.
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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA
X

InRe:
Asbesos Products Liability Civil Action
Litigtion (No. V1) No. MDL 875
X
UNITED STATES DISTRICT COURT
FIFTH DIVISION :
DISTRICT OF MINNESOTA

CONWED CORPORATION,
Plaintiff,
-against-
UNION CARBIDE CHEMICALS AND PLASTICS
COMPANY, INC,, (f’k/a UNION
CARBIDE CORPORATION),
Defendant,
~and- Case No. Civ.
5-92-88
UNION CARBIDE CHEMICALS AND PLASTICS
COMPANY, INC,, (f/k/a UNION
CARBIDE CORPORATION),
Third-Party Plaintiffs,
. -against-
OWENS-CORNING FIBERGLAS CORPORATION,
WALKER JAMAR COMPANY, A.W. KUETTEL & SONS,
INC., AP], INC., and MacARTHUR COMPANY,
Third-Party Defendants.
X

June 21, 1994
10:25 a.m.

Deposition of EDWARD B. ILGREN,
taken by Plaintiff, pursuant to Notice, at the
offices of Kelley Drye & Warren, 101 Park
Avenue, before Douglas M, Burke, a Shorthand
Reporier and Notary Public within and for the

State of New York.
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EDWARD B. ILGREN,
having been duly sworn by the Notary Public,
was examined and testified as follows:
EXAMINATION BY
MR. BROWNSON:
Q. I'mBob Brownson. We are here today

to take your deposition in a case entitled Conwed

Corporation versus Union Carbide versus two or
three third-party defendants.

1 better state for the record that
none of the third-party defendants are present
here today. They were told about the deposition,
s0 we are going to go ahead without them.

With that being said, as I understand
it, you have had your deposition taken before, is
that correct?

A, Yes.

Q. Have you ever had it taken in any
context other than in asbestos litigation?

A. No. .

Q. So it would be fair to say that any
depositions that have been taken of you as a
witness have been in the context of asbestos
litigation, correct?

Iigren

A, Yes

Q. And that includes both personal injury
and property damage litigation, as I understand
it, correct?

A. Yes.

Q. Let me briefly run through those
depositions. Before I do, first of all, you
understand the deposition procedure, I know, but

for the record is it clear to you what the

procedure is here today and how the questions are

asked and answers given, you understand that?
A. Why don't you just review it.

Q. Let me say this. First of all I'll
ask questions and you can give answers and

there's a couple of things I would like to say.
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17 First of all, it's difficult for the
18 reporter to take us both talking at once, so try
19  to wailt untit the question is completed and I
20  will wait until the answer is completed.
21 . Secondly speak up audibly and don't
22  mumble or shake your head or shrug your
23 shoulders.
24 If any of the questions are unclear,
25 tell me that before we answer them 50 we can be
0007
1 Tigren
2  assured we have a record of answers in response
3 to questions that you understood.
4 A, Okay.
5 Q. Let's go bick to these prior
6 depositions that have been taken where you were a
7 witness,
8 With respect to personal injury
9  asbestos cases, can you run down for me the
10  depositions that you have given in those cases?
11 A. Ibelieve it's Doherty versus
12 WR. Grace. The exact date I can't remember.
13 Somewhere around two years ago.
14 The second and third were together,
15 Ciliento and Seuss versus OCF.
16 The fourth would be Hermannson versus
17 W.R. Grace/Cooper Industries.
18 1 believe there are only four personal
19 injury cases.
20 Q. The case of Doherty versus W.R, Grace,
21  was that in Tampa, Florida?
22 A, Yes
23 Q. In that particular case were you
24  working on behalf of W.R. Grace?
25 A, Yes.
0008
1 Iigren
2 Q. Any others or was it just Grace?
3 A, Just Grace.
4 Q. AsIunderstand it, your deposition
5 was taken in that case, but do you know if the
6 case ever went to trial following that time?
7 A. Yes,
8 Q. Didit goto trial?
9 A, Yes
10 Q. Did you testify at trial?
11 A. Yes,
12 Q. That was in Tampa, was it?
13 A. Yes.
14 Q. Do you recall on that occasion when
15 you testified at the trial of the Doherty case
16  whether that testimony was completed in one day
17  or did you have to stay over?
18 A. Oneday.
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' 19 Q. The other iwo cases, the Ciliento and
20  Seuss, just so I'm clear, was your deposition

21 taken in connection with both cases in two

22 sessions or did they take it once for one of the

23  cases and then a second time for the other one,

24  or how did that work?

25 A, Two cases, one session, one day.

0009
1 Iigren
2 Q. So there was a.single session of that
3 deposition and it applied to both of those cases?
4 A. Yes,
5 Q. Where was that case pending, do you
6 recall?
7 A. Jacksonville,
8 Q. Is that Duval County Circuit Court?
9 A, TIbelieve so.

10 Q. On that particular case were you

11  working on behalf of OCF or someone else?

12 A. OCF. . :

13 Q. Inconnection with this particular

14  case, Conwed versus Union Carbide, let me ask
15 have you done any work on behalf of OCF in this
16 case?

17 A, No.

18 Q. Until you came here today were you

19 aware that they were a third-party defendant in

20  this case?
21 A, Yes
22 Q. When did you first become aware of

23  that fact?
24 A. Idon't recall,
25 Q. Inany event, going back to the case
0010
Ilgren
in Jacksonville where the deposition was taken,
do you recall if that case went to trial
following the taking of your deposition?
A, Yes,
Did it go to trial?
Yes.
Did you testify at the trial?
Yes.
10 Q. Do you recall if that trial testimony
11  all took place on one day or did that go overa

V0TI E N -

PROPLO

12 second day?

13 A. Oneday.

14 Q. Were there defendants in this case

15 other than OCF other than at trial, as far as you
16 know?

17 A. Not that [ recall.

13 Q. So as far as your best recollection

19 today, there were the two plaintiffs and then
20 defendant OCF?
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21 A. Yes,

22 Q. And those three parties went to trial?
23 A. Yes.

24 Q. Who was representing OCF in that
25 ftrial, do you recall? :

0011

1 Ilgren

2 A. Mr, Richard Hines.
3 Q. Who is he with, what firm, do you
4 know?

5 A. Tcan'trecall
6 Q. In preparing for your deposition or

7 trial testimony in that case, did you meet with

8 any attorneys other than Mr. Hines?

9 A. Tdon't recall

10 Q. Do you recall if Mr. Garrard was

11 involved at all in the preparation of that trial?

12 A. No, he wasn't.

13 Q. How about Mr. Shaw from Columbia,

14 South Carolina, was he involved, Bruce Shaw?
15 A. No.

16 Q. Jim Crosby, was he involved?

17 A. No.

18 Q. The third case you mentioned {s this

19 Hermannson case. That was a case in the Cook
20 County Circuit Court in Chicago, is that correct?
21 A. [Ibelieve so.

22 Q. AsIunderstand it, your deposition

23  was taken in that case prior to trial, is that

24 correct?

25 A, Yes.

1 Iigren

2 Q. You also testified during the court

3 proceedings at trial in that case?

4 A. Yes.

5 Q. Iwas unclear, but was a second

6 session of your deposition also taken just before
7 you testified in that case or how did that work?
8 A. Ithink a month before.

9 Q. Maybe I can help you out. Ididn't

10 bring it with me today, but I got a transcript of
11  your deposition that was taken in the case. It
12 seemed to indicate that there had been a prior
13 session but you couldn't tell by reading the

14 comments, and that's where I got the idea that
15 maybe there was another session.

16 Does that help you at all recall
17 whether there were two sessions or one?
18 A. There were two sessions.

19 Q. So you recall one being about a month
20 before trial?
21 A. Yes.
22 Q. And then the second one on the eve of

UCAREF00009319



23
24
25

0013

trial?
A. No, sir.
Q. When was the second one in relation to

Iigren
the trial?

A. Ibelteve a month before.

Q. So the first, then, would have been
sometime about a month before triai?

A. Yes.

Q. Do you recall why it was they had a
second session of that deposition? They just
didn't get done?

A, Tbelieve I was initially retained by
W.R. Grace and they settled and then I received a
call from the representative of Cooper, and she
said we would like you to continue to work with
us on the case.

Q. Iunderstand you prepared two written
reports in that case, is that correct,-do you
recall that?

A. Irecall one. Idon't recall two,

Q. Let me see if I can move this along.

1 saw a copy of one report you issued in the case
which was a report addressed to, I believe, the
lawyer for Grace, and then following that time
you sent some either tumor tissue or clear lung
tissue to Dr. Gibbs for some tissue burden
analysis, and then there was much arguing and

0014

Iigren

discussion among the lawyers on the record over
whether that evidence could be admissible and
there seemed to be a reference to a subsequent
report about that, but I couldn't tell if there
was or not. Do you remember?

A, Ican't recall if a subsequent report
was ever filed.

Q. Going back to these other three
personal injury plaintiffs that you mentioned,
Doherty, Ciliento and Seuss, do you recall if you
had tissue examined by either Dr. Gibbs or
Dr. Pooley in either of those three cases or for
either of those three plaintiffs?

A. Possibly all three, though I don't
recall exactly.
Q. Do you recall if it would have been
Dr. Gibbs or Dr. Pooley or both?
A. [Ithink it's Gibbs' and Pooley's lab.
Q. So--
A. To some extent they work together.
Q. Pooley is in Wales, correct, in
Cardiff?
A. They are both in Wales, They are both
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1 Iigren
2 Q. Do they share the same laboratory in

3  Cardiff?

4 A. Idon'tknow, I justdon't know their

5 physical setup.

6 Q. But in your experience, if you send

7 some tissue for a fiber burden analysis to that

8 lab, it could be done either by Pooley or Gibbs
9 ' or do you designate one or the other, or how does
10  that work?

11 A. Alan Gibbs receives the tissue and 1

12 believe works with Fred Pooley to do the count,
13  the identification of the fibers, but I might be
14 wrong. Idon't know.

15 Q. AsIunderstand it, Dr. Gibbsisa

16 pathologist, is that correct

17 A. Yes :

18 - Q. AndDr. Pooley is not a medical

19  doctor, he is a mineralogist?

20 A. Yes.

21 Q. It's your understanding at least in

22 those three cases that they work together in

23  analyzing tissue, but you're not sure in those
24  three cases if it goes to Pooley first and then

25 @Gibbs or vice versa, would that be a fair

1 Iigren

2  summary?

3 A. It goes to Gibbs first, but beyond

4  thatIdon't know.

5 Q. ['m going to jump ahead a little bit,

6 but in this particular case, Conwed versus Union
7 Carbide, do you know if any tissue of any worker
8 from the Conwed plant in Minnesota has been

9  examined by either Dr. Gibbs or Dr. Pooley?

10 A. Tdon't know.

1 Q. Atleast as far as any examination of

12 tissue being done through you, do you know if
13  that's been done or not by either Dr. Gibbs or

14 Dr. Pooley?

15 A, Not through me.

16 Q. So put another way, you have sent no
17 tissue to either Dr. Gibbs or Dr. Pooley for

18  analysis in connection with the present lawsuit,
19 would that be fair to say?

20 A. Yes.

21 Q. Have you seen any tissue samples,

22 whether they are blocks or slides, of any of the
23  Coawed workers involved in this particular case?
24 A, No.

25 Q. Have you seen any of the pathology
0017 '
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reports of any of the Conwed workers involved in
this oase?

A. Yes,sir.

Q. Do yon recall the disease of the
workers?

MR. WILL: You mean as alleged?

Q. Thediseases alleged in the workers
you have seen the reports of.

A. Alleged mesothelioma,

Q. How many of those have yon seen of the
Conwed workers?

A. Six

Q. Wel'll get into that later, but let's
move on to the other depositions that you have
given.

Other than the personal injury cases,

I understand that you have worked in at least two
building lawsuits concerning asbestos, is that
correct? )

A, Yes :

Q. Was one of them the Adams-Arapahoe
School District case in Colorado?

A. Idon'tbelieve so.

Q. Do you recall the names of the two

Tlgren
cases you were involved with in terms of giving
depositions?

A. Cincinnati Schools, national Class
Action and City of Baltimore.

Q. Inthe Cincinnati School case was that

for GAF or was that someone else?

A. Celotex.

Q. In the National School Class action,
who did you give a deposition on behalf of in
that case?

A. Idon't recall. Either Celotex or
GAF. One or the other.

Q. In the City of Baltimore case, do you
recall who the deposition was for in that case?

A. The same as the National Class.

Q. Soit would be either Celotex or GAF?

A.. Tjustdon't recali:

Q. Let me ask you this: Do you recall if
in the City of Baltimore case the product at
issue that you were concerned with was floor
tile?

A. [justdon't recall.

Q. Other than those three cases, have you
given any depositions in any asbestos building

Ilgren
litigation?
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3 A. No, sir.

4 Q. Have you testified at any trials in
5 any asbestos building litigation?

6 A. No,sir.

7 Q. Have you given any depositions or
8 testified in any asbestos insurance-related
9 litigation?

10 A. No, sir.

11 Q. So would the depositions you have now

12 told us about in the four personal injury
13  plaintiffs and the three building plaintiffs
14  comprise the depositions you have given?
15 A. Tbelieve so.
16 Q. Likewise with the trials, it looks
17  like you have testified in the three personal
18  injury trials?
19 A, Yes.
20 Q. Would that comprise all of the trials
21 that you have testified in? .
22 MR. GERSON: Relating to asbestos?
23 MR, BROWNSON: Right.
24 A, Yes,sir.
25 Q. Let me change topics a little bit and
0020
1 ligren
talk about the present lawsuit.

My first question concerning this case
is when were you first retained in connection
with this case?

A. Perhaps two years ago.
Q. Do you maintain any sort of written
record or file in connection with that, that

VWO WN

10  this case?

11 A,  Asmall file,

12 Q. Where do you maintain that file?

13 A. My office in Bryn Mawr. -

14 Q. What are the contents of that file?
15 A. Records of alleged mesothelioma

16 cases. Literature. Hygiene records. Related
17 papers.

18 Q. Under the category of related papers,
19 does that include correspondence?

20 A. Some.

21 Q. Is there a correspondence with any
22  other medical doctors that you maintain in the
23 file?

24 A. Yes.
25 Q. Is the correspondence between yourself
0021

1 Ilgren

2  and other doctors?
3 A. Medical doctors or doctors?
4 Q. Is there correspondence between you

would contain any materials in connection with

UCAREF00009323
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5 and other medical doctors maintained in the file?
6 A. Who is a medical doctor? Idon't mean
7 tobesilly or stupid.

8 Q. AnMD.

9 A. Ttdoesn't have to be a treating

10 physician?

11 Q. No, any M.D.

12 A. Related specifically to this case?

13 Q. Right.

14 A. Kevin Browne is an M.D., and that's
15 all I remember at the moment.

16 Q. You didn't bring the file with you

17 today to the deposition?

18 A. No.

19 Q. Did you review the file in preparation
20 for the deposition today?

21 MR. GERSON: Which file are you

22 referring to?

23 MR. BROWNSON: The file we have just
24 been talking about that he maintains at Bryn
25 Mawr concerning this case.

0022

1 Tigren

2 A, Atsome point,

3 MR. BROWNSON: Trevor, do you have any
4 objection to us getting a copy of his file?

5 MR. WILL: Ithinkso. Canwebea

6 little more specific? I don't think he

7 reviewed the correspondence with Kevin

8 Browne in preparation for the deposition, if

9 that's what you're asking,

10 MR. BROWNSON: I don't know what he
i1 reviewed. Let me ask more about that.

12 Q. Let me zeroina little bit. Asl

13  understand it, you have a specific file you

14 maintained in Bryn Mawr in which you keep papers
15 in connection with this case, Conwed versus Union
16 Carbide, is that fair to say?

17 A. Idon't know if it's exactly specific

18 to this particular case.

19 Q. You do have certain medical records

20  specific to this particular case, correct,

21  regarding -

22 A. Very few, Just the six case

23  summaries.

24 Q. The six case summaries.
25 A. Yes.
0023

1 Iigren

2 Q. Let me start with those. When you say

3 you have six case summaries, are those summaries
4  of records or are they actual medical records?

5 A. 1It'sa sort of mixture, as I recall.

6 Some are summary pages from medical records and
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. 7 then one or two are like path reports and a
8 radiology report. It's certainly nota
9 voluminous, full record for each case.
10 Q. Do you know by whom the summaries of
11 the records were prepared?
12 A. No.
13 Q. Butin any event, at your office at

14 Bryn Mawr in Pennsylvania you do have records
15 concerning six Conwed workers alleged to have
16 mesothelioma, would that be fair to say?

17 A. Yes

18 RQ MR. BROWNSON: I request you to give
19 us a copy of the records that he has

20 concerning the six mesothelioma cases,

21 MR. WILL: Yes, I think we can get a

22 copy of those.

23 Q. Other than the records of the six

24 cases involving mesothelioma, do you have records
25 of any other Conwed workers currently in your

0024
1 Tigren
2 possession at Bryn Mawr or in that file or
3 anywhere else?
4 A. No,sir.
5 Q. Have you seen records involving any
6 other Conwed workers other than those six cases?
7 A. No,sir.
8 Q. Do you have any other plans that
‘ 9 yon're aware of at the present time to review
10  records of any workers other than those six
11  cases?
12 MR. GERSON: Conwed workers?
13 MR, BROWNSON: Right,
14 A. Perhaps.
15 MR. WILL: Given Fred Bergstrom's
16 allegations, if we ever get any information

17 on Fred, we may ask Dr. ligren to take a

18 look at that. You know the situation with

19 him. You're very aware of that,

20 Then depending on what your Dr, Kagan
21 and Dr. Harber say, we may ask him for

22 things in response to that.

23 Q. At the present time would it be fair

24  to say that you have been asked to examine

25 records of mesothelioma cases from the Colgate

0025

1 ligren

2 plant, as opposed to asbestosis cases, for

3  example?

4 MR. GERSON: Beyond the six he said he
5 examined? I don't understand your

6 question.

7 Q. First of all, as I understand it, you

8 have been asked to examine six cases, correct?
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A. No.

Q. You have been asked to look at records
of six cases?

A. No.

Q. What have you been asked to do in
connection with those six cases?

A. Nothing.

Q. Have you been asked to make a
determination as to the diagnosis on those six
cases?

A. No, sir.

Q. Would you be able to determine the
adequacy of the diagnosis based on the records
currently in your possession or would you want
further information to do that on those six
cases?

A. 1would have to review the individual

Iigren

.cases again, but probably further information.

Q. Have you arrived at any conclusions,
sitting here today, as of June 21, 1994, as to
the diagnosis of those six cases?

A. No, sir.

Q. Have you spoken to any of the treating
physicians on those six cases?

A. No, sir.

Q. By treating physicians, I mean to
include pathologists who may have done stains or
looked at tissues, have you spoken to any of
those people in connection with those six cases?

A. No.

Q. Have you been requested to do so in
connection with those six cases?

A. No.

Q. Iunderstand from Mr. Will's comments,
and he can probably correct me, but it's my
understanding that Union Carbide has asked you to
or has advised you that you may be looking at
further Conwed worker records in the future.

Would that be a fair statement?
A. No, sir,
Q. So they have told you nothing in that

Iigren

A. No,sir.
Q. Other than what Mr. Will said here

today?

A. Yes,sir.
Q. Have you seen any X-ray films from any

of the Conwed workers?

A. No.
Q. Have you seen any of the pulmonary
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11 function tests of any of the Conwed workers?
12 A. Perhaps, but I don't recalt,
13 Q. Ifyou had seen pulmonary function
14 testing would it be of some of the six you have
15 described or of someone else?
16 A. Ofthesix.
17 Q. Sowould it be fair to say that other
18  than the six cases you have described for us, you
19 haven't seen asty of the records of the other
20 Conwed workers?
21 A, Correct.
22 Q. Or summaries of the records?
23 A, Correct.
24 Q. Or x-ray films?
25 A. Correct. -
0028
1 Ilgren
2 Q. Have you spoken to any physicians who
3 have seen any of the Conwed workers either as
4  consultants or as treating physicians?
5 A. No,sir.
6 Q. Have you been asked to speak to any of
7 those physicians?
8 A. No,sir.
9 Q. Going back to this file you maintain
10  at Bryn Mawr, is there an actual file that
11 contains material specifically related to this
12 case other than the medical materials on the six
13 cases you have told us about?
14 A. Justafile
15 Q. Does the file have a title?
16 A. No.
17 Q. Does it have any writing on the jacket
18 or the file folder?
19 A. Just the names of the six.
20 Q. Of the six workers?
21 A. Alleged mesothelioma workers.
22 Q. Inaddition to that, have you
23 collected any documents or other information
24 relating to the Conwed case?
25 MR. GERSON: Objection to form as it's

:Swooqoxm.:.un—g
-4

12

Tigren

overly broad, but if you can answer it, go

ahead.

A. Imean I don't want to annay you,
perhaps you could just qualify it a bit.

Q. Let meput it this way. You were
retained approximately two years ago to work on
this case, correct?

A, Yes.

Q. Since that time, other than the
records of the six patients that you have
described for us, have you collected any other
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13 records or documents for your use in working on
14  this case?

15 A. Tbelieve I have some Conwed hygiene
16 data, and there is some answers to

17 interrogatories which describe the manner and
18 type of asbestos used at the plant between 1958
19 and 1970, I think 1970 or '73.
20 Q. In connection with your work in this
21 case, have you reviewed any literature, published
22 literature, upon which you rely for any opinions
23 you are rendering in this case?
24 A, Yes,sir,
25 Q. Is that maintained in some file?
0030

1 Iigren -

2 Where i3 that kept?

3 A. The same.

4 Q. That's in the same file that we were

5 just talking about?

6 A. 1 guess not to be semantical, but it's

7 not physically within the same file, It's within

8 other file cabinets, It's a typical office with

9 different file cabinets.

10 Q. Have you, for example, reviewed in

11 connection with this case any of the published
12 literature dealing with chrysotile fiber from the
13 Coalinga mine in California?

14 A. Yes.

15 Q. TIsthat maintained somewhere in your
16 possession? .
17 A, Yes.

183 RQ MR. BROWNSON: I request a copy of the
19 published literature dealing with Coalinga
20 fiber that he has reviewed in this case,

21 MR. WILL: Let's go through this and
22 let’s discuss exactly how we are going to

23 handle this. Let's do that and figure out

24 the best way to get you what you need that's
25 appropriate. 1 think you're going to want
0031

1 Tigren

2 to talk to him about what else he has, so

3 let's deal with this off the record and then

4 put it on the record,

5 MR, BROWNSON: We can do that, but
6 since I am a methodical person, my notes are
7 in outline form, I'll just note them as e

8 go along. I'm not doing it because I'm

9 making multiple requests, but because that's
10 the form I have.

11 Q. Have you also reviewed in connection
12  with this case any unpublished documents or

13 reports or studies concerning the Coalinga fiber
14  from California?
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15 A, Yes.

16 Q. Or analyses of that fiber?

17 A. Yes.

18 Q. Do you maintain copies of those

19  reports or analyses?
20 A. Some,

Q. Do you maintain copies of all of the

22 reports or analyses, unpublished reports or
23  analyses of the Coalinga fiber that you have
24 reviewed in connection with this case?
25 A. Yes.
0032
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2 RQ MR. BROWNSON: I ask to get a copy of
3 those too.

4 MR. WILL: Same thing.

5 Q. Do you recall what form those reports
6  or analyses take?

7 A. Paper. .

8 Q. They are on paper as opposed to

9 computer disk, correct, or some other format?
10 A. Yes.

11 Q. Do you recall if those were reports or
12 analyses which were done specifically in

13 connection with this case or are they reports or
14  analyses that were done in some other confext
15 that you obtained for use in this case?

16 A. Another context.
17 Q. Who were the authors of those?

18 MR. GERSON: Of all the unpublished?
19 MR. BROWNSON: Right.
20 MR. GERSON: You're asking about the
21 unpublished reports which he reviewed in
22 connection with this case?
23 MR. BROWNSON: Right, concerning the
24 Coalinga fiber.
25 A. Off the top of my head, I'll do my
0033 :
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2 best.

3 Q. Give the ones you can recall.

4 A, Nauman. Dresher. Woolery. Park.

5 Jordan. Hodgson, Addison. Bright. Thickstun.
6 Addison. Mumpton. Graf. Haartz. Martin.

7 IITRI. Browne,

] Q. Isthat Kevin Browne?

9 A. Yes. Langer. Morgan, Arthur Morgan.
10 Q. Those are what you recall?

11 A. At the moment.

12 Q. Have you seen any ~

13 A. Weiss. Then the MDH Conwed report.
14 Q. That's the Minnesota Department of

15 Health?
16 A. Yes, 1989,

UCAREF00009329
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Q. That's March 1, 19897
A. Idon't recall, March or September.
Q. It's a thick report?
A, Yes,
MR. WILL: You're giving the published
ones now?
THE WITNESS: No, unpublished.
Q. I guess you included that because I'm
not quite sure if that's published or

0034
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unpublished.

A. Published as in standard
peer-reviewed, scientific, off the shelf, yes.
They would be not.in that category.

Q. That's the context in which I was
asking the question. When I said published, I
meant peer-reviewed publications.

A, Yes.

Q. Any others? )

A, Again off the top of my head, I don't
recall.

Q. Inaddition to the reports or papers
that you have just described to us, unpublished
repotts or papers that you have reviewed in
connection with this case, have you reviewed any
other unpublished reports or papers dealing with
Coalinga asbestos that you did not consider in
connection with this case?

MR. GERSON: Referring to papers
specifically about the Coalinga?

MR. BROWNSON: Right, which deal with
it in some fashion. Let me put the question
another way.

Q. Were there some papers or reports or

Tigren

analyses dealing with the Coalinga asbestos fiber
of which you are aware and you looked at and you
decided this just has no relevance to the Conwed
versus Union Carbide case or I'm not going to
consider it in the context of that case?

A. Notto my knowledge. The question is
slightly complicated, but not to my knowledge.

Q. Let me ask you a little bit about the
reports you have described,

First of all, the Minnesota Department
of Health report, I actually brought a photocopy
of it here and I'm sure it's the one you're
talking about, a report to the Minnesota
legislature and a picture of the Conwed plant on
the front?

A. Tdon't recognize the cover.
Q. Actually in its published, and I use

UCAREF00009330



19
20
21
22
23
24
25

0036

25

18

that term in quotation marks, version, it's a
brown or tan or yellowish cover. Does that help
you?

A, Yes.

Q. SoI have just shown you a report
which is a photocopy of a report entitled
“Medical Screening for Asbestos-Related Lung

Ilgren
Disease among Conwed Corporation Cloquet Workers
And Their Spouses, Preliminary Report To The
Legislature, March 1, 1989," by the Minnesota
Department of Health.
I will show you the photocopy of the
report. Is that the report that you mentioned?
MR. GERSON: Do you want to mark that
as an exhibit?
MR. BROWNSON: No, I don't. Ido have

a clean copy we could mark.

Q. Isthis a report that you reviewed?

A. Itappears to be so.

Q. They always look a little different in
photocopy form,

A. Yes, it appears to be.

Q. Do you recall if the version that you
reviewed and is in your possession is an actual
bound version that has the yellow or tan cover on
it?

A. No, as I recall it's unbound. ¢

Q. In addition to that report, have you
seen or reviewed any other materials from the
Minnesota Department of Health in connection with
the Conwed workers?

0037
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A. Ithink one set of hygiene data came
from the MDH. I don't recall.

Q. When you say one set of hygiene data,
do you recall what sort of material was in that?
Was it air samples?

A, Yes.

Q. Is that something that you maintain in
your possession?

A, Yes.

Q. Do you recall that being some data
that was compiled by the Minnesota Department of
Health?

A. Ibelieve so, but [ dor't recall,

Q. Did you receive it directly from the
Minnesota Department of Heaith, as you recall?

A. No.

Q. Do you recall the date or approximate
date of the air samples that were taken in that
data?
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A. No.

Q. Do you know if those samples were
taken on or before 19747

A. Ithink so, but I don't recall the
exact date.

Tlgren

Q. Have you seen any of the
air-monitoring data taken by Union Carbide
industrial hygienists at the Conwed plant in
approximately 19727

A. 1believe so, yes.

Q. Isthat the data you're speaking of or
were you speaking of something different than
that? -

A. Different than what?

Q. You said earlier you had seen some
hygiene data that you thought might have come
from the Minnesota Department of Health. I'm
wondering if that data is the data that was taken
by the Union Carbide industrial hygienists in
Cloquet in October '72 or if it's some other
data,

A. Idon'trecall. It might bethe UCC
set. It might also be another set. Ijust don't
recall,

Q. Do you recall, sitting here today,
seeing any air sampling or air-monitoring data
out of the Conwed Cloquet, Minnesota plant other
than taken by Union Carbide industrial
hygienists?

0039
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A, T1justdon't recall.

Q. Would it be fair to say that whatever
data you have seen, you have a copy of it in your
possession somewhere?

A. Yes,sir.

Q. So when you spoke earlier about seeing
hygiene data and having a copy of hygiene data,
to use your term, s that what you're speaking

of, or were you talking about something in
addition to that?
MR. WILL: I lost the reference to

ﬂthat‘l

Q. You have told us that you do recall
seeing Union Carbide air-monitoring data from the
Conwed plant, correct?

A. Yes.

Q. Inaddition to that, you thought maybe
there was something else that you got through the
Minnesota Department of Health, but you couldn't
be sure,

A. Yes.
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Q. My question is when you spoke earlier
about having in your possession copies of hygiene
data from Consved, are those the materials you
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were speaking of or were you including something
else?

A. Those were the materials.

Q. You also told us about interrogatory
answers that you have seen and reviewed and you
maintain in your possession.

A, Yes.

Q. Who was answering these
interrogatories? Is it Union Carbide or is it
Conwed or is it both or somebody else?

A. Idon't recall. I think it was
Conwed, but I don't recall,

MR. WILL: Ican help you, They are
your answers o interrogatories, the
question that asks about the purchase of
asbestos fiber.

A. There is also the NAAC letter to I
guess Conwed.
Q. You're speaking of a letter from the
North American Asbestos in Chicago?
Yes.
To Conwed?
Yes.
You have scen that letter and you

R>O >

Ilgren
maintain a copy of that letter in your
possession?

A. Yes.

Q. Inaddition to that, as I understand
it, you have some interrogatory answers that
describe the shipments or use of asbestos to the
Cloquet plant?

A. Yes.

Q. Included with that did you get copies
of invoices showing shipment of fiber to the
plant?

A. No.

Q. Sitting here today, can you giveusa
sketch of what you recall the use of asbestos at
the Conwed plant based upon those materials?

A. Asketchofit?

MR. WILL: What do you mean, by date,
by fiber type, by amount? Are you asking
him to describe the production process?

Q. I'm asking based on the materials you
have described to us, I want your understanding
of what type of asbestos was used and when and
how much, as you recall it.
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25 A. The document is eight or nine pages
0042
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2 long The first half seems to list the
3 chrysotile. The second half seems to list the
4 amosite, The initial date of input for
5 chrysotile I think was 1966, though I can't be
6 sure, and it comes in the form of what they
7 describe as cationic pellets, a few odd shipments
8 of loose form, and I think there is another form
9 again that seemed all to be Union Carbide.

10 Then it's broken down, if T recall,

11 several installments per year from 1966 to, 1

12 thinkit's 1973,

13 I don't remémber the tonnage per year,
14  but there seemed to be from several hundred to
15 several thousand.

16 Then the amosite began, as I recall,
17 in 1958. It was from NAAC/Cape, I assume the
18 Cape distributor. It was grades G, GK and D, 1
19 think. Again the tonnage, as I recall, ranged
20 from several hundred to several thousand tons,
21 though I wouldn't say that was per annum. Again
22 Iwould have to sit down with the numbers,
23 Q. Let me ask you this. Have you
24 obtained information concerning the amount and
25 type of asbestos used at the Cloquet plant from

1 Hgren
2  any source other than the interrogatory answers
3 and the letter from North American Asbestos that
4  you have described?
5 A, Yes.
6 (Recess taken.)
7 BY MR. BROWNSON:
8 Q. The last question was have you seen
9 other documents concerning the use, amount, type
10  or date, the use of asbestos at Conwed other than
11 those that you have described to us?
12 A, Ithink so, but I can't recall the
13 titles,
14 Q. Whatever those would be, would copies
15 of those also be maintained in your possession?
16 A. Yes.
17 Q. Inconnection with your work in this
18 case, you mentioned to us earlier that you had
19 either obtained or reviewed or relied to some
20 extent on correspondence with others.

21 MR. WILL: [don't think he said

22 that.

23 Q. Ithought you did, so let me ask the
24  question.

25 In connection with your work in this
0044 .
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case, Comwed versus Union Carbide, have you
collected or obtained or used correspondence from
other medical doctors, as we discussed before?
MR. WILL: That's actually kind of a
multiple question. I'm not trying to be too
difficult.
A. Youasked me about Kevin Browne.
Q. You said there was some correspondence
10 between yourself and Kevin Browne,
11 A, Yes,
12 Q. Is that correspondence to Browne or
13 from Browne or both?
14 A. Tdon'trecall. Ithink it's both,
15 It could be both, - _
16 Q. Is that correspondence that was
17 generated in connection with your work on this
18 case?
19 A. Perhaps not specifically.
20 Q. Was it correspondence that was
21 generated in connection with the issue of
22  Coalinga chrysotile fiber?
23 A. Inpart,I think.
24 Q. Does the correspondence mention
25 Coalinga chrysotile fiber?

O 00 =2 O\ h b WD e
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2 A. [Ithink so, but ~ I said before I
3 thought so. I'm not a thousand percent sure.
4 Q. Isit something that you relied upon
5 inany way in your work in connection with this
6 case, that correspondence?
7 A. No,sir.
8 Q. Isit something you relied upon in any
9 way in connection with any opinions you hold as
10 to the biological potential of Coalinga
11  chrysotile asbestos?
12 A, Tthink it's safer for me to actually
13 look at the correspondence, because I can't
14  recall at the moment the nuts and bolts of the
15 contents.
16 Q. Have you spoken to Dr, Kevin Browne
17  concerning this case, Conwed versus Union
18 Carbide?
19 A, Not specifically this case,
20 Q. Have you spoken to Dr. Browne
21  concerning the issue of any biological potential
22 or health effects of Coalinga chrysotile asbestos
23 fiber?
24 A. Possibly.
25 Q. Do you know if you had any record of
0046
1 Iigren
2 those conversations? Has that been reduced to
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3 writing in any way?
4 A. Idon't think so, but possibly.
5 Q. Inaddition to this correspondence you
6 mentioned between yourself and Dr. Brown, do you
7 have any other correspondence with anyone that
8 deals with this particular case that you maintain
" 9 in your possession?
10 A. Could you repeat the question.

11 (The record was read.)
12 A. There are a couple of letters from
13 Trevor Will

14 Q. Toyou?

15 A. Tbelieve so.

16 Q. Other than those couple of letters

17  from Trevor Will to you, do you know of any other
18 correspondence that you have in your possession
19 in connection with this case?

20 A. Nothing springs to mind.

21 Q. Do you know if there has been any

22 - correspondence generated in connection with this
23 case that may no longer be in your possession?

24 MR. GERSON: Generated by anyone?
25 MR. BROWNSON: Right, that he has seen
0047
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2 in connection with this case.

3 A. Offthe top of my head, no.

4 Q. You had mentioned earlier that you
. 5 maintain in your possession copies of what you

6  described as related papers and you indicated

7  that correspondence was one of the things that

8 would be a related paper.

9 Other than correspondence can you
10  think of what else these related papers would
11  comprise?
12 A. Papers related to Calidria.
13 Q. Just for the record, Calidria isa
14 trade name that Union Carbide used and maybe
15 successor companies have used for the Coalinga
16 asbestos that comes from the New Idria deposit,
17  is that correct?
18 A, TIjust thought, it may be incorrect, 1
19 thought the derivation was Cal for California and
20 Idria for the Idria serpentinite.
21 Q. So our record is clear, we have been
22 speaking at this deposition about Coalinga. You
23  mean Coalinga asbestos and we have been speaking
24  of Calidria, and those are one and the same
25 thing, is that correct?

1 Ilgren

2 MR. GERSON: Idon't recall that I
3 recall your question referred specifically
4 to Union Carbide Calidria. I think your

UCAREF00009336
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5 question was with respect to Calidria
6 generally.
7 A. Iwould say that there is a Calidria .
8 fiber that may have been mined by Union Carbide -
9  or JM or Atlas or not mined, just feft in the
10 mountain. Iuse them interchangeably, Coalinga
11  fiber and Calidria fiber, [ use them
12  interchangeably, not with reference specifically
13 1o Union Carbide.
14 Q. And that's what caused the confusion.
15 °  A. Right
16 Q. You are aware that there is this
17 serpentire deposit which is the New Idria deposit
18 which is sometimes called the Coalinga deposit,
19 and it's referred to as Coalinga fiber, is that
20 correct?
21 A, Yes.
22 Q. In that deposit in California which
23 Trevor Will has visited, as I understand it,
24 there have been over time three operating mines
25 or pits and one is the Union Carbide, one is the
0049
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Johns-Manville and one is the Atlas, is that
correct?

A. Probably one or two smaller, but
that's correct.

Q. When you use the term Calidria, you
use that term generically to mean the Calidria
deposit, and it could be fiber from actually any
of those three commercial mines?

10 A, Yes.

11 Q. Inaddition to that, and this is maybe
12 what caused the confusion, Union Carbide uses
13  Calidria with a capital C as a trade name or did
14  for some of its asbestos.

15 A. 1didn'tknow.

16 Q. Were you aware of that?

17 A. Tdon't believe so.

18 Q. Let me back up a little bit and ask

19  you about the unpublished papers, reports or

20 analyses that you have reviewed and you have in
21 your possession that you listed for us, and [

22 want to just run through them and have you

23  briefly describe for me what they are.

VA I AN B WDN A~

24 Let's start, you mentioned Weiss. Is
25 that a report by Dr. William Weiss?
0050 :
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2 A. Yes.

3 Q. He isa medical doctor in
4  Philadelphia?

5 A, Yes.

6 Q. Isthat a written report?

UCAREF00009337
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A, Yes.

1
8 Q. Does it deal specifically with this
9 case or does it deal with more general issues?
10 A. Conwed hygiene, Conwed MDH survey.
11 Q. Isthat a commentary or a review or a
12  critique or an analysis of the Minnesota
13  Department of Health data that's been prepared by
14 Dr. Weiss?
15 A. Yes,
16 Q. Do you know what the date of that is?
17 A. Precisely, no, Recent.
18 Q. Does it take the form of a letter ora
19 reportor -
20 A. To be specific, I haven't actually, {
21  don't posess a copy. He and I discussed it. 1
22 have taken some notes per his various criticisms,
23  but I don't actually physically have a copy of
24 the critique.
25 Q. Do you maintain a copy of the notes
0051 '
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2 you have taken per your discussions with
3 Dr. Weiss?
4 A, Yes.
5 Q. Inaddition to those notes, have you
6 seen any sort of writing prepared by Dr. Weiss in
7 connection with his critique of the Minnesota
8 Department of Health report?
9 A. No.
10 Q. So what you have had is oral
11 conversations with Dr. Weiss?
12 A, Yes.
13 Q. Have the two of you actually sat down
14  face to face and discussed his thoughts and
15 critiques of the Minnesota Department of Health
16 report?
17 A. Yes. .
18 Q. Do you recall when that occurred?
19 A. Months ago.
20 Q: Was it done in connection with this
21  particular Iawsuit, in whole or in part?
22 A. Inlarge part
23 Q. Inaddition to this particular
24  lawsuit, did that conversation concern any other
25 cases, legal cases or claims on which you are
0052
1 ligren
2 working concerning the Calidria or Coalinga
3 fiber?
4 A. No,sir.
5 Q. Inaddition to this lawsuit, have you
6 ever done any consulting work or other type of
7  work in connection with a case or a patient or a
8 claim involving exposure to Calidria fiber?
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A. [Ibelieve there was one, but I can't
recall the name, a few years ago,

Q. Do you recall if it was a case of 2
worker from the Conwed plant? .

A. No, it wasn't.

Q. Were you aware of the fact that many
of the Conwed workers in cases separate and
distinct from this one have brought legal cases
for injuries as a result of exposure to Calidria
fiber?

A. Would you read that back.

(The record was read.)

A. Not specifically, no.

Q. First of all, are you aware of the
fact that in this particular lawsuit, Conwed is
suing Union Carbide to try to collect
reimbursement for past and future workers

Ilgren
compensation costs? Are you generally familiar
with that claim?

A. Yes.

Q. What I'm asking is are you aware of
separate lawsuits brought by actual workers
against Union Carbide separate from this lawsuit
where they're trying to seek recovery for
injuries they cfaim were as a result of exposure

to Calidria asbestos?

A. No,sir,

MR. GERSON: Were you asking if he is
aware of the particular cases or aware
generally that such cases exist?

MR. BROWNSON: That's a good
distinction.

Q. Were you aware generally that such
Iawsuits existed?

A. No, sir.

Q. Have you ever worked on any particular
case brought by any worker alleging injury as a
result of exposure to Calidria asbestos from
Conwed?

A. No, sir.

Q. Have you ever worked on any cases

0054
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brought by any worker alleging injury as a result
of exposure to Calidria asbestos at any other
place other than Conwed?

A. Yes,sir.

Q. Was that the one you just mentioned a
minute ago?

A. Yes, sir.

Q. Do you recall if that was one case ot

more than one case?
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11 A. [1believe one case,
12 Q. Were you working on behalf of Union
13 Carbide in that case or somebody else?
14 A. Union Carbide.
15 Q. Do you recall wherc that case was
16 located?
17 A. Ithink |t was Texas. 1don't recall.
18 Q. Do you recall if that case arose out
19 of a Georgia-Pacific wallboard plant in Texas?
20 Does that ring a bell at all?
21 A. No bells,
22 Q. Do you recall what work it was that
23  youdid in connection with that case?
24 A. Idon't recall specificatly. Just
25 reviewing a lot of medical records, perhaps
0035
gren

seeing some path slides.

Q. Do you recall if that case was a
mesothelioma?

A. No, sir, I don't recall the details.

Q. Do you recall if it was a cancer of
the larynx?

A. 1 just don't recall.

Q. So basically sitting here today, you
10  don't recall what disease was either involved or
11  alleged to be involved in that case?
12 A. No,sir.
13 Q. Do yon recall seeing any tissue in
14  that case, either slides or actual samples of
15 tissue?
16 . A. No, sir.
17 Q. Do yon recall seeing any reports from
183 Dr. Pooley in that case?
19 A. No, sir.
20 Q. Do you recall if Dr. Pooley was
21 involved in that case?
22 A. No, sir.
23 Q. Do you recall asking Dr. Pooley or
24 Dr. Gibbs or anyone else to do any fiber burden
25 analysis in that case?

OO0V BN
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2 A. No,sir.

3 Q. Do you know if either Dr, Gibbs or

4  Dr. Pooley did any fiber burden analysis in that
5 case?

6 MR. GERSON: 1 object to relevance.
7 That case is that case and we are here for

8 this case, so I don't quite see the

9 connection. You can answer, but I want to
10 put that on the record.
11 A. No,sir.

12 Q. Other than yourself, are you aware of

UCAREF00009340
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13  any other consultants who may have been working
14  for Union Carbide in that particular case?

15 MR. GERSON: Same objection.

16 A. No, sir.

17 Q. Doyou recall discussing that case

18  with any other consultants who may have been

19  working for Union Carbide?

20 A. No,sir. )

21 Q. Do you recall preparing any critiques

22  of the work of anyone else in that case, experts

23 for the plaintiff or other defendants?

24 A. No, sir.

25 Q. Do you know with whom you were working

1 Tigren =

2 onbehalf of Union Carbide in that case?
3 A. Yes,sir.

4 Q. Who was that?

5 A. Gary Elliston,

6 Q. Mr Elliston, is he with Henry
7 Garrard's office?

8 A. No.

9 Q. Whereis he from?
10 A. Idon't recail.

11 Q. Ishe from Texas?

12 A. Yes,

13 Q. Other than that particular case and
14 the present case, have you done any consultation
15 work of any type for Union Carbide in connection
16 with Coalinga asbestos?
17 A, Yes
18 Q. Can you describe for us what that
19 consulting has been or that work has been?
20 A. Yes. Just an ongoing analysis of
21 literature relevant to the biological, physical
- 22 and chemical characteristics of Calidria.
23 Q. When did that begin?
24 A. Onbehalf of UCC?
25 Q. Right, on behalf of UCC.
0058
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A. 1don't recall exactly. Four years
ago, five years ago.

Q. So would it be fair 1o say that by the
time you were first retained or did your first
consulting in this case, you had already been
doing some consulting with Union Carbide in
connection with the Calidria asbestos?

A. Yes.

10 Q. By whom were you retained initially to
11  do that consulting?

12 A. Mr. Gerson.

13 Q. Iassume that from time to time you

14  have had discussions with Mr. Gerson about what

OO0 N R WN -
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15 you're doing, you report to him and that sort of
16 thing?
17 A. Occasionally.
i8 Q. Other than Mr. Gerson, is there anyone
19 else to whom you have reported concerning your
20 consulting work for Union Carbide with respect to
21 the Calidria asbestos?
22 A. Not that I recall.
23 Q. Are you on some sort of retainer for
24  that work or do you just do work as requested and
25 ‘then charge for it or how does that work?
0059
1 Iigren
2 MR. GERSON: Objection. Go ahead and
3 answer. -
4 A. Asrequested.
5 Q. Going back over the four years or so
6 that you have been doing this consulting work,
7 can you describe for me the type of projects or
8  work that you have done in connection with the
9 Calidria asbestos?
10 A. It'snot a hyper-defined, mandated
11 project. Just an ongoing analysis of the
12  biological, physical, and chemical
13  characteristics of Calidria per existent
14 literature.
15 Q. IfIcould summarize this in & short
16 capsule, which I'll attempt to do, would it be
17 fair to say that about four years ago you were
18 asked by Mr. Gerson to monitor the literature
19 concerning Calidria asbestos and stay on top of
20 it and analyze that literature as it comes out?
21 A, Yes, sir.
22 Q. Inconnection with doing that, as I
23  understand it, you have actually become involved
24  in at least two specific lawsuits, one is this
25 one and one is that one from Texas?

1 Ilgren

2 A.  Yegs,sir.

3 Q. Other than those two, can you recall

4  auy other specific claims or lawsuits which you
5 have been asked to work on in connection with the
6 Calidria asbestos?

7 A. No,sir.

8 Q. Have you been asked to do any

9 laboratory research in connection with the

10 Calidria asbestos?

11 A. No, sir.

12 Q. Have you done any laboratory research
13  inconnection with the Calidria asbestos?

14 A. No.

15 Q. Have you requested anyone else to do
16  any research in a laboratory with respect to the
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Calidria asbestos?

A. Yes,

Q. Who s that?

A. Hartwig Muhle. Arthur Morgan. Walter
Bastes. Don Rimstidt. That's all I can recall.

Q. Let me just go through those. What
did you ask Hartwig Muhle to do?

A. To regenerate the Calidria or Coalinga
dust cloud in & manner similar to the way he did

Ilgren

it in 1987.

Q. Are you familiar with the paper that
he was one of the co-authors on which talked
about generating an aerosol dust cloud from,
among other things, Calidria asbestos?

A.  Yes

Q. Areyou saying that what you asked him
to do was do that again?

A. Yes :

Q. Why did you make that request?

A. Twanted to understand why he had only
130 fmt out of 6 mg/m3.

Q. Are you saying in his paper he got 130
per fmi?

A. Circa, about that.

Q. In his aerosol dust cloud from a
certain mass of Calidria fiber?

A, Yes.

Q. Basically you were asking him to
replicate that, to see if those results would be
duplicated or not?

A. Yes.

Q. Did you ask him to use any different
technique or the same technique?

ligren

A. Same,

Q. Wasthat done?

A. No.

Q. Do you have any knowledge or
indication that it will be done?
Yes.
Is the work underway?
Perhaps.
Do you know if it is or not?
Probably, but I don't know.
Do you expect that work is going to be

CroPo?

do

8
-3

Yes.
In other words you have gotien the
go-ahead or given him the go-ahead to do the work
and you expect that he is going to do it?

A. Yes.

=¥

UCAREF00009343



19
20
21

RO

N
53SﬁBGaﬁaﬁiaszsowﬂmuauN—§8
[ ]

25

S
g

16
17
i8
19
20

31

Q. Do you expect that there will be any
written report generated as a result of that
work?

A. 1don't know.

Q. Have you asked him to prepare any
report as a result of that work?

A. No, sir.

Ilgren
Where is he doing this work?
Hanover, Germany.
That's at his laboratory?
Yes. It's not specifically correct to
say he is doing it. He may do it.
Q. Where would you expect the work to be
done?
A. Hanover, Germany. .
Q. Why are you interested, jumping ahead,
why are you interested in the aerosol generated
by Muhle? '
A. It failed to produce any pathological
lesions in the rats.
Q. You are referring to his inhalation
studies?
A. Yes.
Q. From the aerosol generated with a
number of materials, including Coalinga asbestos?
A. Yes.
Q. On that topic, you're again speaking
of these inhalation studies he did as published
in, I think it was published in '88, is that
right?
A. 1 have the galley proof he gave me in

POPR

Iigren
‘87, so it may have come out in '88. I wouldn't
be surprised.

Q. [Ihave it here, but I'm irying to move
along here. He has published once in the peer
review medical literature concerning these
inhalation data, has he not?

A. Yes,

Q. So whenever that turns out to be,
that's the one we are talking about, around '87
or '887

A. Ibelieveit's only once. I believe
that's the case. Annals of Occupational
Hygiene,

MR. BROWNSON: Muhle, Pott, et al.,
Annals of Occupational Hygiene by the
British Occupational Hygiene Society.

Q. Isthat the one we are talking about?

A. Yes.
Q. Ihighlighted here, it says as.a
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result of a conference in October '86, and the
publication date looks like 19877

A. Yes.

Q. You mentioned that you have asked
Dr. Muhle to do some work and we have talked

ligren
about you requesting that he regenerate this
aerosol, Have you asked him to do any other
work?
MR. GERSON: In relation to Calidria?
MR. BROWNSON: Right. All these
questions deal with Coalinga.

A. Possibly finalize the lung burden
analysis, same study.

Q. When you say possibly finalize, have
you actually asked him to do something or you
might have asked him and you don't remember?

A. Ithink I asked him and then unasked
him and then [ can't remember whether we decided
to go ahead and ask him again.

Q. Do you know if that work is underway?

A. It's not underway.

Q. Do you have any expectation that that
work would be done in the next year or so?

A, Tjust don't know.

Q. What was it that you were considering
when you made that request or may have made that
request? What was the question that you were
asking?

A. Potential retention of Calidria

Ilgren
chrysotile in the lung, is it retained.

Q. Were you asking that he go back and
look at tissue from the rats in his 1986
inhalation study?

A. Yes.

Q. Basically you asked him to go look at
that same tissue, as opposed to do another
inhalation study and take a burden from the new

rats?

A. Yes.

Q. Have you asked him to do anything
else?

A. Not that [ recall.

Q. You mentioned you have asked Arthur

Morgan to do some work. What work have you asked

him to do?

A. Differential solubility studies.

Q. Of what, Calidria fiber as opposed to
something else?

A, Yes.

Q. What's the something else?
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A, Other chrysotile types.
Q. Have you asked himtodoa
differential solubility with respect to specific

Hgren
other chrysotiles such as like a UICC/A or B or
any chrysotile at his discretion or what?

A. He counter-proposed with a serics of
other types. Idon't recall which ones. AA, B,
F, UICC/B. '

Q. This is solubility in what medium?

A. 1 think his system is 25 degrees
centigrade, 1 normal HCL.

Q. Are you aware of any work that Arthur
Morgan has done to date concerning the solubility
of Calidria compared to other types of
chrysotile?

A. No.

Q. So when you spoke earlier about papers

- or reports you have seen from Arthur Morgan, that

was something else, this question of solubility
of Calidria as opposed {0 other chrysotiles?

A, Yes. .

Q. Do you know whether that work has been
done yet by Dr. Morgan?

A. Tthasnot

Q. Do you know if it's underway?

A. It's not underway,

Q. Do you know if it will be underway in

Hgren
the next year or two?

A. It may be, yes.

Q. Have you asked Dr, Arthur Morgan to do
any other work other than that differential
solubility?

A. Not that I recall.

Q. How about Walter Eastes, who is Walter
Eastes?

A. He is another in vitro Morgan-type.

He works in Ohio.

Q. I'm not familiar with him. Where is
he located in Ohio?

A, Ican't remember. Grandville
someplace. .

Q. Is he affiliated with some university?

A. Twould have to go check. Heisa
colleague of Arthur Morgan's. He has a
physiological system rather than an HCL system
for looking at differential solubility.

Q. Do you know has he done any work fo
date with respect to Calidria asbestos of which
you're aware?

A. No,sir.
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25 Q. Asfar as you know, your request to
0069

1 Hgren

2 him that he do some work with respect to Calidria
3 would be the first work he has done on that

4 fiber?

5 A. Yes, sir.

6 Q. Do you know has that work been done?

7 A. No.

8 Q. Hasit been started?

9 A. No.

10 Q. Do you expect it to be started in the

11  next year or two?

12 A. Hopefuily.

13 Q. Has Union Carbide given the go-ahead
14 to do that project?

15 A. No,sir.

16 Q. TIs this a project that you have

17  requested that Union Carbide undertake or is this
18  something you're doing independently on your own?
19 A. The former.

20 Q. So the request has been made of Union
21  Carbide, you just haven't gotten the go-ahead

22 yet?

23 A, Yes.

24 Q. Isthe same true with the solubility,

25 differential solubility study by Arthur Morgan?

1 Tlgren

2 A. Yes

3 Q. You have made the request to Union

4  Carbide but have not yet gotten the go-ahead?

5 A, Yes,

6 Q. Ifyou did get the go-ahead, how long

7  do you anticipate it would be before you get

8 results from either of those two studies?

9 A, Ireally don't know. Hopefully within
10  ayear, but I don't know.

11 Q. [1suppose that's dependent on many

12  things, such as how busy they are and that sort
13 ofthing. I'm just asking for some ballpark

14  estimate.

15 A, Sure

16 Q. You mentioned Don Rimstidt. Can you
17  describe who he is?

18 A. Idon't know how you would label

19 Rimstidt, a something-ologist. I don't know

20 whether he is specifically a mineralogist or

21 geochemist, but he models the rate of chrysotile
22  dissolution using certain computer software in
23 his so-called shrinking fiber model.

24 Q. Do you know has he done such modeling
25 to date with respect to Calidria chrysotile?
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A. No,sir.

Q. Areyou aware of such madeling he has
done with respect to other types of chrysotile
fiber?

A, Yes

Q. Has that been published work?

A, Yes.

Q. Isthere also unpublished work?

A. lassume,

Q. Is there any that you have scen?

A. No, sir.

Q. So what you have seen Is his published
work concerning modeling of chrysotile
degradation or dissolution?

A. Yes.

Q. Do you recall offhand which chrysotile
he used? First of all, was it all Canadian?

A, Idon't recall whether it was Canadian
or Rhodesian. I don't recall.

Q. That's kind of a small point, but
let's put it this way, do you know if he has
done ~ when I earlier asked you whether he had
done such modeling with respect to Coalinga, I
wasn't limiting myself to Union Carbide Coalinga,

0072
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Ilgren ‘
I was limiting myself to the deposit.

A. Yeah, sure. Yes.

Q. Sobasically if I can summarize the
request you have made of Rimstidt, it's that you
would like him to model the dissolution or
degradation of Coalinga type chrysotile and
compare it with other types that he has modeled?

A, Yes, sir.

Q. Isthat a request that you have made
of Union Carbide, to do that work?

A. Notyet.

Q. Isthat a request that you intend to
make?

A. Yes,sir,

Q. Let me ask you the same question. Do
you have any estimate of how long that work would
take, if you get the go-ahead to do it?

A. No, sir.

Q. Have we now covered ail of the
original topic, laboratory work that you have
requested with respect to Coalinga asbestos?
Have we now covered it all?

A. Off the top of my head, yes.

Q. Have you requested any TEM analysis of

Ilgren
the fiber itself?
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A. Possibly surface microtopography and
some other detailed analytical things.

Q. By TEM?

A. [Tdon't know what the machine is.
It's a form of electron microscopy.

Q. When you say possibly, have you
actually made a request for some work or you
can't remember if you did or not?

A, Request from whom?

Q. The original question was have you
requested any TEM analysis of Calidria fiber, and
you said you might have possibly requested some
surfaace topography analysis.

A. 1discussed some with Professor Frank
Aplan at Penn State, and obviously Eric Chatfield
in Ontario.

Q. So you think you may have discussed it
with one or both of those? '

Possibly others. T don’t recall.
Do you have any record of that?
Not to my knowledge,

Has any such work been done?
No.

POPOP

Iigren

Q. Do you have any anticipation that it
will be done?

A. Perhaps. ’

Q. Have you gotten any go-ahead? Have
you requested of Union Carbide that such work be
done?

A. No.

Q. So you obviously haven't gotten any
go-ahead from Union Carbide to do such work.

A, Yes

Q. What question in particular are you
looking at with respect to surface analysis of
Calidria fiber?

A. What amI looking for?

Q. Right.

A. Anything unusual about the surface,

Q. Have you requested that any TEM or
other microscopic analysis be done on Calidria
with respect to size distribution of the fiber,
either in an aerosol or in a wet solution or in
any other form?

A. Yes,sir,

Q. Has that work been done?

A. No, sir.

ligren
To whom did you make that request?
Eric Chatfield.
Have you asked Union Carbide for

QPO
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5 orization to do that work?

6 I think so.

7 Do you know if that's been granted?
8 I believe so.

9 . Do you know if that work has begun?
10 A. Tthasnot,

11 Q. Do you anticipate that it will begin
12 within the next foreseeable future?

13 A. Hopefully,

14 Q. What specifically is that project? Is
15 that size distribution in an aerosol or in lung
16

17

18

19

20

21

22

=3
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tissue or in a solution or what?
A. Allthree.
Q. All three of those forms?
A. Yes,sir. .
Q. Have you provided any lung tissue to
Dr. Chatfield for purposes of doing that size
distribution?
23 A. No, sir.
24 Q. Do you anticipate that he would use
25 tissue from a Conwed worker or from some other
0076
1 Iigren
2 source to do that?
3 A. Possibly both.
4 Q. Do you have available to you any lung
5 tissue from any Calidria-exposed workers that can
6 be used for that worker?
7 A. No,sir.
8 Q. Soif that was to be done, you would
9 have to obtain some tissue, would that be fair to
10 say?
11 A, Yes :
12 Q. How would you go about obtaining that
13 tissue, if you wanted to go ahead with that

14  project?
15 A. Call Mr. Gerson.
16 Q. Have we now covered the requests for

17  analytical work that you have made with respect
18 to Calidria asbestos, or can you think of

19 anything else?

20 A. At the moment I can't think of

21 anything else,

22 Q. Let's go back to where we originally

23 stacted this discussion, and that was with

24  respect to the unpublished reports, papers or

25 analyses you have seen with respect to Calidria

1 Iigren

2  asbestos.

3 Believe it or not, we started this

4  discussion, we covered the Minnesota Department
5 of Health and Dr, Weiss, and that's where we

6 began, so let's go to the next name, Arthur
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7 Morgan

8 We have already talked a little bit

9 about Dr. Morgan, but you indicated you have seen
10  some sort of paper or report from him for

11  something other than this dissolution work you
12  have requested him to do. Do you recall what
13  that was?

14 A. Specific to Calidria?

15 Q. Right.

16 A. TIdon't think I said -- was he among

17 the unpublished?

18 Q. Right.

19 A. Take him out. He is not unpublished.
20 Q. You have seen unpublished work by

21 Langer. What unpublished work have you seen by
22 Langer? All these questions deal with Calidria
23  asbestos.

24 A. His mineralogy report.

25 Q. The mineralogy report generated in
0078 ’

1 Hgren

2 connection with this case?

3 A. Yes. Ithink that's all,

4 Q. Have you seen any fiber burden

5 analysis of tissue that Langer has generated in

6 any workers exposed to Calidria?

7 A. No, sir.

8 Q. Have you seen any reports or

9 unpublished work by Langer other than his

10 mineralogical analysis in this case?

11 A. No.

12 Q. Next was Kevin Browne. What have you
13 seen from him relating to Calidria?

14 A. You should take him out.

13 Q. You told us earlier about discussions
16 you had with Kevin Browne.

17 A, Yes.

18 Q. But are you saying now that you can't
19  recall any specific written reports?
20 A, No, there'would be no reports,
21 Q. Or data from Browne.
22 A. There is someone I forgot, Chwastiak.
23 (Recess taken.)
24 BY MR. BROWNSON:
25 Q. Before we went off the record we had
0079

| Tigren

2 just stricken the name of Kevin Browne from the
3 list of people who have provided you with

4  unpublished reports or papers and you substituted
5 adifferent name and 1 didn't catch it. What was
6 that name?

7 A. Twroteit down. It's Chwastiak.

8 Q. Tam not familiar with that. Who is
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9 that? What's his first name?
10 A. Steven.
1n Q. Where is he located?
12 A. Presently?
13 Q. What's his current affiliation?
14 A. Idon't know.
15 Q. Is he a medical doctor?
16 A, No.
17 Q. Whatis he?
18 A. 1think he is an analytical chemist.
19 Q. What have you seen from Chwastiak?
20 A. Documents,
21 Q. Are these analytical work with respect
22 to Calidria?
23 A. Yes, analytical work.
24 Q. Isitchemical analysis? -
25 A. Some.
0080
1 llgren
2 Q. Does it deal with dissolution of
3 Calidria?
4 A. Some,
5 Q. Degradation of Calidria?
6 A. Some,
7 Q. How about differential dissolution or
8 degradation compared to other chrysotiles?
9 A. Ithink so.
10 Q. What form does this work take? Is it
11  areport or tabular data or what is it?
12 A. TIthink it's just a UCC report.
13 Q. When you say a UCC report, it's a
14  report prepared for UCC?
15 A. Tbelieve s0.
16 Q. Is this something that was provided to
17  you by Mr. Gerson or did you get this from
18 Chwastiak?
19 A, Gerson,
20 Q. Do you recall when this report was
21 prepared?
22 A, Tthink 1963,
23 Q. The Chwastiak report, did you
24 understand Chwastiak to be an employee of Union
25 Carbide at the time he generated that report?
0081
1 ligren
2 A. Yes
3 Q. So what you saw was a report circa
4 1963 generated by some sort of analytical chemist
5 named Chwastiak concerning the Calidria fiber,
6 would that be a description of what it is?
7 A. Yes
8 Q. Was that a single report or was that a
9 series of documents or what was that?
10 A. Tdon't recall.
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11 Q. The next name you gave me was ITTRI.

12 What have you seen by them?

13 A. Analytical studies of Calidria

14  chrysotile,

15 Q. Who is [ITRI, what's the name?

16 A. Illinois Institute of Technology and

17 Research Institute,

18 Q. SolITTRI is an acronym for Illinois

19 Institute of Technology and Research or something

20 along those lines?

21 A, Yes.

22 Q. When was this study prepared? -
A, 1975 through 1984,
Q. Was this a series of analyses that

were done over that time period?

Iigren
I believe so.
What sort of anatyses were these?
Physical and chemical analyses.
Of fiber?
Yes.
Was it fiber in any particular medium
or circumstance or just fiber?

A. 1 think it would be air, water and
10 animal feed.
11 Q. Animal feed?
12 A, Yes.
13 Q. Do you recall the context in which
14 these studies were performed, why they were being
15 done?
16 A, Tbelieve it was at the request of
17 NIESH.
18 Q. Were these provided to you by
19 Mr. Gerson?
20 A. No.
21 Q. Where did you get that from?
22 A. From IITRI

RroPOXP
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23 . How did you come to find out about
24  them?
25 A. Indirectly through Hartwig Muhle,
0083
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2 Q. Soin your conversations with Hartwig
3 Mubhle, he indicated to you that the IITRI group
4  had done some analytical work?

5 A. No. Tasked him where he got his

6 sample for inhalation testing from and he said
7 NIESH, and I asked him for a copy of the NTESH
8 report describing the sample used, and in the

9 NIESH report it said that the material had been
10  prepated by IITRI.

11 Q. Did you then go to IITRI and ask what
12 material they had?
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13 A, Yes

14 Q. What they sent you was this series of

15 analytical work done from 1975 to 19847

16 A. Eventually, yes.

17 Q. What was this, was this microscopy or
18 chemical analysis? What are we talking about

19  here?

20 A. Microscopy, chemical analysis, XRD, a
21  great number of different. I can't remember them

22 all,

23 Q. XRD is x-ray diffraction?

24 A, Yes

25 Q. Did this repart take a narrative form
0084

1 Hlgren

2 or was it tabular data or what did it look like?

3 A. Both text and tables, graphs, figures.

4 Q. What you understood this analysis to

5 be, then, was a sample or samples of Coalinga
6  asbestos that was then used by Muhle for his

7 aerosol generation?

8 A. One of the samples he had used, ycs.

9 Q. Have you ever seen any other NIESH or
10 documents or data concerning Coalinga asbestos?
11 A. [Ithink so.

12 -Q. Have you ever seen the NIESH air

13  measurements of dust at the mill in King City,
14  California done in about 1984 or thereabouts?
15 MR. GERSON: Objection to relevance,
16 Go ahead.

17 A. 1think so. I don't recall.

18 Q. [Ididn't catch your answer.

19 A,  Yes, I believe so.

20 Q. Do you have a copy of that in your

21 possession?

22 MR. GERSON: With him today or

23 generally?

24 MR. BROWNSON: Not with him today, but
25 in his possession in Bryn Mawr or wherever.
0085
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2 A. TI'm hesitating because I can't

3 remember whether it was done, I think it was done
4 by NIESH, but if it was and if T have it, it

5 would be in Bryn Mawr.

6 Q. When you hesitate, let me ask some

7 broader questions. Do you recall seeing air

8 sampling data from the mill at King City,

9 California from some source and you're just

10 trying to remember if there was one from NIESH?
11 A. Exactly.

12 Q. Does some NIESH of about 1984 ring a
13 bell and you can't pin it down?

14 A. Yes,sir.
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15 Q. Other than that data and this IITRI
16 data, to the extent that that's NIESH data, I
17 guessit really isn't, is there other NIESH data
18  you have seen concerning Coalinga fiber?
19 A. Not that I recall.
20 Q. Have you spoken to anyone at NIESH
21 about Coalinga fiber?
22 A, Yes,
23 Q. Whoisthat?
24 A. Ispoke to Dr. Jean Haartz, Ispoke
25 toDr. Charles Lorboreau. I think they are the
0086
1 Ilgren
2 only two. There may be one or two others.
3 Q. Are they both at NIESH in Cincinnati?
4 A. Yes, I believe they are in Cincinnati.
5 Q. Do you know when you spoke to them?
6 Was that recently or when?
7 A. Last year sometime.
8 Q. Was that done in connection with this
9 case or for other purposes?
10 A. Probably both,
11 Q. Did that generate any sort of written
12 correspondence or notes or documents?
13 A. Some small correspondence.
14 Q. That would be correspondence back and
15  forth between you and those two NIESH doctors?
16 A. Yes.
17 Q. Do you still maintain copies of that
18 correspondence?
19 A. ldon't know.
20 Q. Ifyou did, would they be in your
21 materials at Bryn Mawr?
22 A. Yes.
23 Q. What was the reason for your inquiry
24 to those doctors? What was the question or the
25 topic that you posed to them?
0087
Iigren
A. It was my understanding that ITTRI
prepared samples for NIESH of both Calidria and
non-Calidria chrysotile types that would secve as
worldwide standards, and I wanted to track down
anyone in the world who had ever done any
research on Calidria, so I wanted to try to geta
listing from them of everyone in the world to
whom they had sent samples.
T also wanted to fry to clarify
11 exactly what kind of Calidria preparation they
12 had been using.
13 Q. First of all, are those fwo men
14 medical doctors or are they industrial
15 hygienists, or who are they?
16 A. Ithink Jean is a woman, but that's

=Y - IS T NI N e
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not important.

Q. Those two individuals?

A. Yes, individuals; and I think they are
both Ph.D.'s. ‘

Q. What answer did you get to your
inquiry to them about who had standardized
samples of Calidria fiber for analysis?

A. What answer?

Q. What did you learn? First of all, had

Tlgren

they done that?

A. Had they done what?

Q. Had they prepared some standard
preparations of Calidria?

A, Yes. )

Q. Was that done again for NTESH or for
who?

A. 1don't know why they did it. I guess

that's just what they do. .

Q. Aslong as we are on that topic, I
have a paper which you have probably seen
entitled "Characterization Of Three Types Of
Chrysotile Asbestos After Aerosolization”
published in Environmental Research in 1983 by
Pinkerton, Arnold, Brody and others.

Are you familiar with that paper?

A, Yes.

Q. In that paper it is said that what _
they were trying to do was prepare some standard
preparations of Coalinga fiber and some fiber
from the Jeffrey pit in Quebec for use in
experimental research by the National Institute
of Environmental Health Sciences.

A. That's not exactly correct. Idon't

0089
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think they were preparing standards. I think
they were just characterizing potential
standards. It's semantical.

Q. [ guessitis kind of semantical, but
as you understand it, they were trying to
characterize samples, some standard samples that
had been prepared of these two types of fiber?

A, [think they are one and the same.

Q. [Ithink we are getting into a semantic
argument here, but when you were talking about
these two Ph.D.'s at NIESH, as you understand it
they were doing the same thing, trying to get
some standard samples for -~

A, [think they just served as a
respository so that if one wants to do some
Calidria research, research on Calidria fiber,
you call them up. Idon't know how one becomes
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19  aware that they serve as a respository, but say
20 you want a gram or whatever of material to doa
21 study with, you just call them up and say I would
22 like to do this.
23 I guess by analogy to the UICC
24 standard samples, they probably serve as a
25 respository. They had something like 35
0090
Ilgren

different types of chrysotile and half a dozen
types of amosite and other fiber types, so this
one was CH-29, this one being the Calidria, but
they had I think CH-30 was Arizona and CH-27 was
something else, so I don't think there was any
typé of competition,

In fact I think the sort of life cycle
chain went something like NIESH requests that
10 IITRI serve as outside contractor to characterize
11  asample of Calidria fiber. IITRI contacts Union
12  Carbide, requests a sample, Union Carbide sends
13  IITRI material for analysis, IITRI analyzes the
14 sample.
15 It would then go back to NIESH within
16 the respository, and then NIESH - i.e.,
17  Pinkerton, et cetera — may wish to use that, or
18 the 25 other groups through the world who made
19  subsequent requests after the respository was set
20 up.
21 I think that's the way it works.
22 Q. So, for instance, if you wanted to do
23 some further characterization of Calidria
24  samples, like let's say this project you were
25 talking about with Muhle, is that where you
0091
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2  anticipate you would go to get samples, that

3  respository at NIESH in Cincinnati?

4 A. Perhaps.

5 Q. Let me ask a different question.

6 Would samples be available at that

7 respository if you requested them for work of

8 that type?

9 A, TIbelieve so.

10 Q. Let me ask one more name. The next
11 name you gave us was Martin. What Martin is
12 that?

13 A, ldon't think that's unpublished, I'm
14 sorry. Iwas mixing there. I think he is

15  published, so let’s take him off the unpublished
16 list,

17 Q. Let's put him on the published list.

18  Which Martin is that and what has he published?
19 A. 1 think his first name is Colin, but I
20 can't remember. I think it was something like

UCAREF00009357
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21 "Thermographic Aspects Of Chrysotile Asbestos,"”
22 Mineral Magazine 1977,

23 Q. - Do you understand that one of the

24  types of chrysotile that was included in that

25 thermographic analysis was Coalinga?

1 ligren

2 A. Yes

3 Q. You say that was published in Mineral
4 Magazine in approximately 19777

5 A. Ithink so.

6 Q. Whois Colin Martin, ishea

7 mineralogist?

8 A. Ithink so.

9 Q. Where is he located or was he at the
10 time he published?

11 A. Oxford.

12 Q. How did you come to find out about
13 that publication?

14 A. From the literature.

15 Q. My search of the literature didn't

16 turn that up, using databases I had. I'm just
17  curious what search you made that turned up that
18 reference,

19 (Continued on the following page.)

0093
Ilgren

A. Ican'trecall. Idon't recall.

Q. Butinanyeventittumedupandit
was published, as you recall, and not
unpublished, is that fair to say?

A. That's correct. .

MR. GERSON: Why don't we take a
break.
(Luncheon recess taken at 12:40 p.m.)
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Iigren
AFTERNOON SESSION
{2:20 p.m.)
EDWARD B. ILGREN,
resumed, having been previously duly sworn,
was examined and testified further as
follows:
EXAMINATION (Cont'd.)
BY MR. BROWNSON:

Q. When we broke for lunch we were going
through the list of individuals you had named
from whom you have unpublished material dealing
with Coalinga fiber.

The next name we had on the list is
that of Jean Haartz. You had earlier told us
about a Dr. Haartz at NIESH. Is this the same
one?

A, Yes,

Q. The published reports you spoke of
earlier from this Dr. Haartz, are those the same
standardized preparation reports from NIESH that
you mentioned earlier or is it something else?

A, Thesame.

Q. Next was Graf,

A. Right.

Tigren
Q. Who was that?
A, She was the research chemist analyst
at [ITRI swho did a lot of the hands-on research.
Q. Would the reports where her name
appears be the same ones you mentioned earlier,
the IXTRI studies?

A. Right.

Q. Next you mentioned Mumpton, Fred
Mumpton?

A. Yes.

Q. Do you know what papers or reports you
have from Fred Mumpton?

A. Again, I think I have a Union Carbide
report.

Q. Do you recall that this wasoneora
series of reports he did back in the mid-'60s
where he was analyzing the ore from the deposit,
or is it something other than that?

A. Itwould be that.

Q. Where did you obtain the Mumpton
reports, do you know?

A. Either from Virginia or Alan,

Q. 1don't mean to quibble over this
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25 because it's a small point, but Mumpton has two
0096

1 Iigren

2 papers that [ didn't bring with me that actually

3 saw the light of day in journals.

4 I think they are the same ones you are

5 talking about, but do you recall them being

6 published anywhere or do they appear to you to be
7 unpublished?

8 A. They appear unpublished.

9 Q. Have you seen any published work by
10 Mumpton?

11 A. Yes.

12 Q. So this is something other than work

13 you have seen published in journals?

14 A. Yes. :

15 Q. Again, do you recall how many reports
16 itis? Is it a couple?

17 A. [It's at least one,

18 Q. Ifyou can recall, does that report

19 have in it photographs, I guess it wouldn't be an
20 original photograph, but a photo of, actually I
21 guess it would be a photomicrograph under the
22 electron microscope of the Calidria fiber?

23 A. Tcan't recall.

24 Q. Do you recall seeing such photos that
25 Mumpton took in the '60s, whether in the
0097
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2 published papers or in those reports?

3 A. Icertainly believe there is a TEM

4 shot in the published papers. I don't recall in

5 this unpublished document.

6 Q. Do you have any information as to the
7 date or the approximate time frame when Union

8 Carbide had available in its own laboratories a

9 transmission electron microscope?

10 A. When did they first buy a scope?

11 MR. WILL: An electron microscope.

12 A. Noidea.

13 Q. The next name you mentioned was

14 Thickstun. Who was that?

15 A. I think Thickstun was one of the

16 geologists that worked cither independently or
17  with Condor between 1950 and 1957 on the New
18 Idria serpentinite. on the body, and he was the
19 one who met Bill Cohan and Ary. Cohan was the
20 chief geologist for UCC and Ary was the vice
21  president at UCC Nuclear up in Reno, and

22  Thickstun was the ong in this kind of

23 semi-anecdotal account, entitled something like
24 Hell's Lid, Asbestos As Hell's Lid, a funny

25 ftitle, but he was just a geologist who describes -
0098
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Ilgren
the deposit.
Q. Does it appear to be a description
based on his own analysis of things, or is it
kind of a historical perspective of this?
A. It's a mixture of historical analysis,
some of his own or his colleagues' analyses. It
refers to different samples that he had analyzed
because some people say it was mountain leather
10 or an amphibole, but then the report came back -
11 that it was only chrysotile, so there is a
12 mixture of historical description, personal
13 analysis and allusion to analyses done by the

'14 Department of Mineralogy in California early on
15 inthe early '50s.
16 Q. Then you also mentioned Bright. Who
17  was that?
18 A. Bright again was another geologist who
19  wrote this document in 1959, and I can't remember
20 ifit's a UCC document or what.
21 Q. Soat any rate you got it through
22 Mr. Gerson's office, but you don't know if it was
23  actually prepared by UCC originally?
24 A. That's correct.
25 Q. Do you know who Bright was affiliated
0099
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with at the time he wrote that report?

Idon't recall.
Next you mentioned Addison.
Yes.
Which Addison is that?
John.

What do you have from John Addison?
Just a letter.

Is this a letter addressed to you or

11 someone else?

12 A, Tome,

13 Q. What's the topic of the letter?

14 A. Just a small discussion of I think

15 Yeager's'83.

16 Q. Isthis a paper by Yeager and Kagan
17  and other authors dealing with dosing human
18 macrophages with Calidria and other fibers?
19 A, Yes.

20 Q. Would it be fair to say that what you
21 have is a letter from John Addison written to you
22 commenling on that paper by Yeager?

23 A. Yes.

24 Q. What occasioned Dr. Addison to write
25 you about the paper? Had you sought a critique
0100

1 Ilgren

2 from him or did he send this out unsolicited or
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3 howdid that come into your possession?

4 A. Iasked him to critique a certain part
5 of the minerological statement, if [ recall, the
6 fiber analysis aspect. s
7 Q. Do you recall what you asked him to
8 critique specifically?

9 A. Not at the moment.

10 Q. Do you recall what his critique said,
11  what the letter says?

12 A. Thave reviewed a lot. I would have
13 . to have it before me.

14 Q. Next you said Hodgson?

15 A. Yes,

16 Q. What Hodgson is that?

17 A. That's Alan A. Hodgson.

18 Q. What do you have from Hodgson?

19 A. He wrote a small report on sort of his

20 thoughts on Calidria fiber.

21 Q. When you say a small report, is it in
22  the form of a letter?

23 A. Yes, a letter,

24 Q. [It's a letter addressed to whom?

25 A. I think it's to me or for me.

1 Ilgren
Q. Isitaletter in any event that you
3 asked be written by Dr. Hodgson?
4 A. Tthink he just said he would put some
5 thoughts down.
6 Q. Was this in response to an inquiry
7 fromyou?
8 A. We had just been discussing Calidria
9 fiber, what might be peculiar about it.
10 Q. You said could you please put some of
11  your thoughts down and he followed that up with
12 writing a letter where he put some of his
13 thoughts down?

14 MR. WILL: Objection. I think he

15 previously testified it was Alan Hodgson

16 would put some thoughts down.

17 MR. BROWNSON: I don't follow you
18 -there.

19 MR, WILL: You suggested that

20 Mr. Ilgren had proposed that this be reduced
21 to writing. The earlier answer was that

22 Dr. Hodgson had suggested that.

23 THE WITNESS: That's correct.

24 Q. Solet's seeif I can get the sequence
25 straight. At some point you and Dr. Hodgson were

0102
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2 sitting around discussing Calidria asbestos?
3 A. Yes

4 Q. Would this discussion have occurred
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after you were first hired by Union Carbide to
look into aspects of Calidria or before that
time?

A. Probably before. We might have first

talked in '87, '88, a long time ago.

Q. How was it, as best you can recall,
that the subject of Calidria fiber came up at
that conversation?

A. In the context of slip fiber,

Q. Did this conversation arise in the
context where you had some sort of scientific
meeting or assembly or what?

A. 1was asked by Celotex to research the
potential biological effects of slip versus cross
fiber in '36. .

Q. Was that in connection with fiber from
Carey Canada, the Celotex subsidiary?

A, Yes.

Q. [Iassume that Carey was mining some
slip fiber in Canada? :

25 A. Itisslip fiber.
0103
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2 Q. Do you know what mine or pit that was
3  coming out of?
4 A. Pennington Dike, East Broughton.
5 Q. So if we can finish the topic of the
6 Hodgson discussion, you were doing some
7 investigation for Celotex in connection with the
8 Carey Canada slip fiber in about '877
9 A. Yes.
10 Q. Do you know who requested you to do
11  that investigation?
12 A. [1think the request came from some
13  senior person at Celotex.
14 Q. Doyou know if it came from one of the
15 lawyers at the Montgomery McCracken firm in
16 Philadelphia? '
17 A. [t came through Phil Vogler, I think.
18 Q. As youcan recall, and I know it's
19 going back seven years, was that in connection
20 with some of the asbestos building litigation
21 that Phil was working on for Celotex at that
22 time?
23 A. No, I don't think it was specific to
24 any building litigation. Tt was a general
25 inquiry because their deposit was largely slip.
0104
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2 Q. Inany event, in conducting that
3 investigation did you contact Dr. Hodgson?
4 A. Yes.
5 Q. The two of you then met?
6 A, Yes.

UCAREF00009363
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7 Q. He then followed up the meeting with a
8 letter to you?
9 A. Thisis yearsago. I mean we have
10  been friends and colleagues for a long time.
£1  Over the last six or seven months or in fact the
-12  last couple of years I have been talking to him
13 offand on about Calidria fiber,
14 Q. This particular letter that you
15 mentioned that got this discussion going, I
16 understood that letter was dated at or around
17 1987,
18 A, No, that letter would be quite recent,
19 afew months ago.
20 Q. The next name you gave me was Jordan.
21 A, Yes. )
22 Q. What Jordan is that?
23 A. I think he is either an analytical
24 chemist or an engineer, a UCC employee.
25 Q. What report or documents do you have
0105 _
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2 from him?
3 A. Commercial properties of Calidria
4 fiber.
5 Q. There were a serics of papers put out
6 by UCC people, including Jordan, dealing with the
7 properties of Calidria fiber in three basic
8 industries. One was paper-making, one was
9 plastics and one, I believe, could have been
10  floor tile, but I know one was drilling mud for
11  the oil drilling industry.
12 Do you recall in which context this
13  paper appeared?
14 A. Thaven't the details of the papers.
15 Idon't recall drilling mud. I don't recall any
16  specific. I think these were more theoretical
17  papers.
18 Q. Let me narrow it down.
19 Do you recall the Jordan paper as
20 dealing with the commercial properties of
21  Calidria asbestos for use in paper-making?
22 A. Ibelieve so. It's more of a guess.
23 MR, WILL: Don't guess,
24 Q. Do you recall the date of that paper?
25 A. Mid-'60s,
0106
1 Ilgren
2 Q. The next name is Park. Who is that?
3 A. Tthink his name is Kisoon Park,
4  another UCC scientist working on Calidria fiber
5 for quite some time.
6 Q. This was another of this series of
7  Union Carbide papers dealing with Calidria fibcr?
8 A, Yes.

UCAREF00009364
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Q. Then you mentioned Woolery, Robert
Woolery?

A. Yes

Q... What do you have from him?

A. Again other papers describing
commercial applications.

Q. Morgan in particular wrote a paper or
authored a paper called "The Use of Coalinga in
the Paper-Making Process.” Do you have a copy of
that?

A. Yes.

Q. Are there others that you can recall
other than that?

A. Not by detailed title, but I do recail
others. .

Q. Would it be fair to say that you have
more than one Woolery paper but you don't know

JTlgren

how many?

A. Unpublished or published?

Q. Unpublished.

A. [think I have more than one.

Q. Do you have any published material by
Woolery?

A. Yes.

Q. Do you recall what the published
papers are that you have?

A. Tthink one is the TAPPI paper. I
think that's Technical Applications of the Paper
and Pulp Institute, whatever. The other journals
don't immediately spring to mind.

Q. Next you mentioned Dresher.

A. Yes.

Q. What is that? What do you have?

A, Whois he?

Q. Okay, who is Dresher?

A. Dresher again was an analytical
chemist who worked for UCC.

Q. Do you have a paper that he authored?

A. Yes.

Q. Is there more than one or just one?

A. Ibelieve there is more than one.

Ilgren

Q. Do you recall if any of those papers
deal with the properties or the use of Coalinga
fiber in the paper-making process?

A. [Ibelieve so, but I'm not sure,

Q. Then the final name you gave us is
Nauman.

A, Yes.

Q. What do you have from Nauman?

A. He worked with Dresher. Again [ have
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11 some unpublished papers.

12 Q. Let me turn to a different topic.

13  That's your CV. Let's mark a copy of a CV which
14 Mr. Will provided to me about a month ago,

15  recently.

16 (Tigren Exhibit 1, Tigren CV, marked
17 for identification, as of this date.)

18 (Ilgren Exhibit 2, ligren CV, marked
19 for identification. as of this date.)

20 (ligren Exhibit 3, Tigren CV, marked

21 for identification, as of this date.)

22 Q. Let's look at Exhibit 1. We have

23  marked as Exhibit 1 a curriculum vitae that has a
24  date stamp of May 5, 1994 on it, which is an

25 undated CV.

1 Iigren

2 Is this an up-to-date CV?

3 A. Ttlooks fairly up to date.

4 Q. This date stamp on the front, I assume
5 that's a date stamp, it's not one from my office
6 but maybe from Mr. Will's office?

7 MR. WILL: No, it's not from my

8 office.

9 Q. Do you know where that came from?
10 A. No,

11 Q. Would it be fair to say that this is

12 up to date at least as of May 5, 19947

13 A. Yes.

14 Q. TIs there anything since that time that
15 weshould add to this or change?

16 A. Twould have to go through it in

17  detail. Not off the top of my head, no.

13 Q. [would like to go through a few

19 things on the CV in Exhibit 1.

20 First of all, is this a CV that you
21  prepared yourself?
22 A. Yes.

23 Q. [Itindicates that you have an M.A,
24 from Oxford?
25 A, Yes,
0110

1 Ilgren
An M.D. from where?
Hahnemann,
Then it says D.Phil. from Oxford?
Yes.
Then MACPath.?
American Board of Pathology.
And the last reference is MRCPath.?
. Royal College. sort of the English
10 equivalent to boards in neuropathology.
11 Q. What does MRCPath. stand for?
12 A. Member of the Royal College of
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13  Pathology.
4 Q.. On the second page of the CV there is
15 the heading "Education.”
16 The first category is "Institute and
17 Location,” and then it says in the second column
18 "Degree and Field of Study,” and third is *Year
19 Confirmed." Do you see that?
20 A, Yes.
21 Q. That indicates you got an M.D. from
22 Hahnemann in 1974, is that correct?
23 A. Right.
24 Q. Then the second thing on there is-
25 American College of Pathology.
0111
1 Tlgren - .
2 A. That would be Board certification.
3 Q. Then if you look at degree and field
4  of study under that one, it says MACPath. Does
5 that stand for Member, American College of
6 Pathology? :
7 A. InEngland, this CV was written
8 largely for English people, so they don't have
9 boards of some specialty. They have colleges of
10 specialties. Instead of getting the boards, you
11 get a membership, so I was trying to Anglicize
12 this for people to understand in Europe and in
13  England rather than America.
14 Q. So what this reference refers to is
15 that you're Board-certified in pathology in the
16 United States?
17 A, Yes.
18 Q. Itdoesn't refer to the fact that
19 you're a member of the American College of
20 Pathologists?
21 A. Yes, that's true.
22 Q. Was my statement correct, you're not a
23 member of the American College of Pathologists?
24 A. 1guessit's a diplomate of the
25 American Board of Pathology.
0112
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2 Q. I'mnot trying to make a big
3  distinction here, but in this country in the
4  United States you can be Board-certified in
5 pathology, which is something that comes from,
6 actually I guess it's down in Tampa or someplace,
7 the Board cedtification.
8 A. Chicago.
9 Q. But then there also is an American
10  College of Pathologisis?
11 A. Really?
12 Q. I guess what I'm getting is what this
13 indicates is you're Board-certified?
14 A, Correct.

UCAREF00009367
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15 Q. It's not an indication that you're a

16 member of the American College of Pathologists?
17 A. Ididn't even know there was a College
18  of Pathologists.

19 Q. Itindicates here that the Institute

20 is the American College of Pathology.

21 A. Ishould correct that. The American
22 boards.

23 Q. The next is University of Oxford,

24 D.Phil. from Oxford University in England?

25 A. Yes,

0113
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2 Q. 19807

3 A. Yes,

4 Q. That was in the field of

5 zoology/biology?

6 A. Yes.

7 Q. I'm going to jump ahead, but the last

8 entry, University of Oxford M.A.7 .

9 A. Yes.

10 Q. Inbiology and medicine, 19837

11 A, Yes.

12 Q. My question is how come you got the
13 D.Phil., which I shouldn't call a Ph.D., before
14 the MA.?

15 A. It'san M.A. that's conferred, it's

16 not a thesis M.A. where you write a treatise or
17 something. It's a degree which they give you as
18  asenior member of the university so that you can
19  vote in university matters so you can be a thesis
20 adviser. It's not equivalent to going to

21 Columbia to do a master's in art history or

22 something.

23 Q. Sowonld it be fair to say that that

24 is a degree from Oxford in 1983 that wasnotas a
25 result of a specific dissertation-or course of

1 Tlgren
2 study that you took?
3 A. Yes.
4 Q. [Itwas like a conferred degree of some
5 sort?
6 A. Yes
7 Q. Then the next entry on there is Royal
8 College of Pathology.
9 A. Yes.
10 Q 19827
11 A. Yes.

12 Q. Tt says under degree and field of

13 study, MRCPath. neuropathology. What does that
14 stand for?

15 A. That's the Royal College of

16 Pathologists membership, which again you sit down

UCAREF00009368
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17 and take your exam and look at slides. It's the
18 same as the American boards of neuropathology.
19 Q. That was obtained in 19827
20 A. Yes
21 Q. Itindicates degree. That's not
22 actually a degree, is it? Isn't that, it's
23  similar to American Board-certification in
24  pathology?
25 A. My understanding in England is that's
0115
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2 adegree. In thiscountry it wouldn'tbe a

3 degree. I guess it's definitional, sort of.

4 Q. 'Did you earn any degrees since 19837

5 A. No. -

6 Q. Would it be fair to say that the last

7 earned degree would be the D.Phil. you got from
8 Oxford in 19807

9 A. By American standards.

10 Q. Upuntil that time, had you treated

11 patients with any asbestos-related disease?

12 A, Say that again,

13 Q. Up until 1980, had you treated

14 patients with asbestos-related disease?

15 A, Treatment in the broadest sense of

16 having looked at any slides from asbestos-related
17  disease cases or whatever?

18 Q. Let'sback up. [understand that you
19 received your medical degree in 1984 and the
20 degree was --
21 A. 1974,
22 Q. At that time, that was what's known as
23 an M.D,, a medical degree, correct?
24 A. Yes.
25 Q. Wasit in any particular specialty at
0116
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2 thattime?

3 A. You don't specialize in that.

4 Q. Let's start there, My point is as of

5 the time that you got out of Hahnemann, received
6 your degree in ‘74 of M.D., up until that time in
7 your medical school training had you ever

8 actually treated patients with any

9  asbestos-related disease?

10 A. Had I ever seen anybody with an

11  asbestos-related disease in medical school?
12 Q. Right.

13 A. Probably, but I don't recall.

14 Q. Then after 1974 and until 1980 you

15 were involved in various residencies or programs
16 of one sort or another in this country and in

17 England and you got this D.Phil. degrec in

18 zoology and botany in 1980, would that be a
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thumbnail summary for that time period?

A. Yes.

Q. Would it be fair to say that what you
were studying during that time period was
neuropathology or not?

A. 1974 to '80, not at all.

Q. So up until 1980 you were not involved

Iigren
in the field of neuropathology?

A. No, except for maybe two months of my
residency.

Q. At what point in the residency and
where were you involved in neuropathology?

A. 1did my residency at Cornell here in
the city and as part of the anatomic pathology
residency you do two months of neuropathology,
two months of pediatric pathology, ten months of
surgical pathology, eight months of autopsy

pathology. Ican't remember. A month or two of
psychological pathology.

Q. This resume indicates that you are a
member of the faculty of biological and
agricultural sciences at University of Oxford?

A. That's correct.

Q. Is that true today?

A. Yes.

Q. But youdon'tlive in England at the
present time?

A. No.

Q. Where do you currently reside?

A. Bryn Mawr, Pennsylvania.

Q. Is that your office location?

- Ilgren

A. Office and home.

Q. What's your office address?

A. Department 503, 830 Montgomery Avenue,
Bryn Mawr, Pennsylvania,

Q. How long have you had your office at
that address at Bryn Mawr?

A, About two years now.

Q. Do you still maintain an office in
Oxford?

A. No.

Q.. How is it, I'm not up to date on the
English system, but how is it you're still on the
faculty at Oxford when you haven't lived there
for two years?

A. It's a more liberal system, I mean
it's not an appointment where I have to do a set
number of teaching hours or administration or
anything of that sort. It's more a question of
just continuing on with research and writing. 1
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21  had planned to go back next year. I suppose
22  there was a question of going back, so it makes
23  sense.

24 Q. Isthere a certain time period that

25  you can be away from the University of Oxford and

0119
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still be on the faculty?

A. Twould imagine five or six years.

Q. Inother words they haven't said to
you get back here by next year or we are going to
kick you off the faculty?

A. No,

Q. The faculty that you're on, as |
understand it, is the biological and agricultural

sciences?

A, Yes.

Q. Isthata particular school or college
at Oxford? .

. A. 1 guess you could compare it to the
school of dentistry or the school of medicine or
the school of biology or whatever.

Q. Is there any separate and distinct
school of medicine at Oxford?

A, Yes.

Q. So this faculty, then, is not in the
school of medicine?

22 A. No.

23 Q. It’sin a different school?

24 A, Yes.

25 Q. Is St. Edmund Hall a specific school

N R N A e NN VRN NRA N E W -
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2 at Oxford?

3 A. That's one of the 38 colleges at the

4 university.

5 Q. Is the faculty of biclogical and

6 agricultural sciences only within St. Edmund Hall
7  or does it cross within several of those

8 colleges?

9 A, [t crosses within all colleges.

10 Q. Soseeif I have this straight.

11 You're a member of St. Edmund Hall?

12 A, Correct

13 Q. What specifically docs it mean when

14  they say you are a member of one of the colleges
15 at Oxford?

16 A. You have fo be a member of a college
17 to be a member of the university. That's just,
18  suppose, a formality. It's your college. They

19 are separate. The college system to some extent
20 is separate from the faculty.

21 Q. Sowhen you say it's your college,

22  that's the college where you received your

UCAREF00009371



59

23  degree, for example?

24 A. Yes.
25 Q. Was St. Edmund Hall?
0121 i
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2 A. Yes

3 Q. Indescribing your current faculty
4  position, would it be fair to say you're on the
5 faculty of St. Edmund Hall?
6 A. No.

7 Q. You're on the faculty of biological

8 and agricultural sciences?

9 A, Yes

10 Q. And you're affiliated, then, with the

11  college of St. Edmund Hall?

12 A. Yes.

13 Q. Do you have a term or is there a word
14  or description that they use to describe that

15  affiliation with St. Edmund Hall?

16 A. Just a research fellow or research

17  scientist.

18 Q. Do you have any laboratory or research
19 facilities at St. Edmund Hall College?

20 A. No.

2t Q. Do they pay you any sort of faculty
22  salary there?

23 A. No.

24 Q. So when they say you're a research
25 fellow or research scientist, that's a voluntary
0122
1 Ilgren
2 position?
3 A. More or less, yes.
4 Q. Do you have to pay anything like
5 tuition to maintain that position?
6 A. No.
7 Q. You're just there. They don't pay
8 you, you don't pay them, you just hold that
9 position?
10 A, Yes,
11 Q. Are you required to do any certain
12 work to maintain that position at St. Edmund
13 Hali?
14 A. No.
15 Q. Do you do any teaching at the college
16 of St. Edmund Hall?
17 A. Not at the moment.
18 Q. When is the last time you did any
19 teaching at that college. St. Edmund Hail?
20 A. University teaching between 1980 and
21 1985 was the last time I did formal teaching.
22 Q. At St. Edmund Hall or anywhere at
23 Oxford?
24 A, Itwould be at the University Medical
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25  School.
0123

1 Tigren

2 Q. Oxford University Medical School?

3 A. Yes.

4 Q. Are you required (o do any research to
5 beon the faculty of St. Edmund Hali?

6 A. No.

7 Q. How about to be on the faculty of

8 biological and agricultural sciences?

9 A. That's the principal duty, just to do

10  your research.

11 Q. Here you hear the term or phrase

12 "publish or perish" in American colleges. Is
13  there such a concept at Oxford, where you are
14  required to do so much publication?

15 A. Obviously they like you to keep

16 publishing. 1 would say that's important.

17 Q. Sois there any particular requirement
18 orisitkind of an unspoken rule?

19 A. Tsuppose it's unspoken.

20 Q. You say you're supposed to continue to
21  do your research. What research are you
22 currently doing as a member of the faculity of
23 Dbiological and agricultural sciences?

24 A, TIlook into fiber type differences for
25 different forms of asbestos, different forms of
0124 :

1 Iigren

2 zeolite. The research is indicated in the CV,
3 page - the research experience is outlined on
4 page6, 7 and 8 and the sorts of things I have
5 been doing lately are outlined at the end of

6 page8-L

7 MR. BROWNSON: Let's mark this as
8 Exhibit 4.

9 (Iigren Exhibit 4, letter dated 25

10 April 1994, Moss to "Dear Sir or Madam,"
11 marked for identification, as of this date.)
12 Q. We have marked as Exhibit 4 a letter
13  that I received or actually I had my paralegal
14  receive because I'm unfamiliar with the system at
15 Oxford. I made an inquiry as to your facuity
16  position and I received this letter of April 25,
17 1994 from P.W, Moss.

18 Do you know who that is?

19 A. Thave noidea.

20 Q. Itindicates he is the head clerk. Do
21  you know what that position is?

22 A. 1guessit's one of those antiquated
23 titles that they have in the administration.

24 Q. Here it says Dr. ligren, paraphrasing,
25 was a member of the university staff from 1984 to
0125
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1987 when he left.

Do you know why it is that the head
clerk at Oxford would indicate that you left in
19877

MR. GERSON: Left what?

MR. BROWNSON: Oxford.

MR. WILL: It doesn't say that in the

letter.

MR. GERSON: Why he left the

university staff specifically?

MR. BROWNSON: Right. It says he was

a member of the university staff from 1984

to 1987, when he left.

Q. Did you leave the university staff at
Oxford in 19877

A. It's news tome.

Q. Then he says "I do not have a
forwarding address."

Is it your testimony that at all times
since 1987 you have had an address of some sort
at Oxford?

A, Well, I have gotten mail from
St. Edmund Hall, so I assume, and I have sent
letters to St. Edmund Hall.

Iigren

Q. Have you actually had an office at
Oxford since 1987 at any time?

A. Twas working with the Imperial Cancer
Research Fund and I assume that was my base until
at least 1989. I would have to go and check the
dates.

Q. Isthe Imperial Cancer Research Fund a
school or college of Oxford or is that something

else?
A. It'sin the Nuffield Department of
Clinical Medicine. It was under Richard Peto.

Q. Soit's your testimony that since 1987

you have had an office address at the Imperial
Cancer Research Fund in that department at

- Oxford?

A. Up until I would say 1989. Again, [
would have to check the dates.

Q. Then he goes on to say "He was a
member of St. Edmund Hall within the University.
I suggest you contact the College Office for
possible further information.”

I read this to mean that as of
April 24, 1994 you were no longer a member of
St. Edmund Hall, is that a fair statement?

Iigren
MR. WILL: Are you asking him is that
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3 what he thinks Moss is saying or are you
4 asking him whether it's a fact that he was
5 no longer a member of the university staff
6 as of '877
7 Q. I will rephrase the question. As of
8 April 25, 1994, were you a member of St. Edmund
9 Hall within the university?
10 A. [Ibelieve so, but as I say, I didn't
11 know any differently.
12 Q. When you say you believe so, did you
13 actually have a physical office with a desk and
14  chair and that sort of thing?
15 A. No.
16 Q. Did you have like a post office box or
17 what would it be?
18 A.  Just a member of the college. If
19  you're not living there, you don't keep a post
20 box or mailbox.
21 Q. Sais it your testimony that you were
22 amember of the College of St. Edmund Hall as of
23 April 25, 1994 but you weren't physically present
24 there?
25 A, Yes.

1 Ilgren

2 Q. You were in Bryn Mawr, Pennsylvania?
3 A, Yes.

4 Q. I really don't understand this Oxford

5 system, but is it fair to say or is it your

6 testimony that you are currently a member of the
7 staff at St. Edmund Hall?

8 A. The college staff, again accepting

9 that this is a different system, but the college

10 staff I would interpret as ten or twelve

11 so-called fellows or dons that would have the
12 principal teaching responsibilities at the

13 college. They would give tutorials or lectures.
14  So [ would not be college staff.

15 Q. Soyou're not one of those people who
16  teach on the staff of the college.

17 A. No.
18 Q. You never have been?
19 A. No.

20 Q. Do you currently do any teaching in
21 the medical school at Oxford?

22 A. No,
23 Q. Have you ever done teaching in the
24 medical school at Oxford?
25 A. Yes.
0129
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2 Q. When was the last time you did that
3 teaching?

4 A. 1think I said the teaching was done
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5 between 1980 and '85.

6 Q. Since that time have you presented any
7 lectures in the medical school at Oxford?

8 A. No.

9 Q. Inyour current position you testified
10  you're on the faculty of biological science, 1
11  have seen that expressed both as biological
12 science and biological and agricultural science.
I3 Do you know which one it actually is?

14 A. Perhaps they dropped. It used to be
15 BAS. I think now it's just biological science.
16 Q. Inthat capacity are you actually a
17  fellow or a don, as you have described it?

18 A. No.

19 Q. Do you have an actual title in terms
20 of what you are? Do they call you something?

21 A. No.

22 Q. You just say you're on the faculty?
23 A, Yes.

24 Q. Are you a senior lecturer?

25 A, No.

0130

t Ilgren
2 Q. Have you ever been a senior lecturer?
3 A. I'was a senior registrar who gave
4 lectures, but the title of senior lecturer is a
5  very specific title. :
6 There were times when people might
7 refer to me as a senior lecturer, but the
8 neuropathology position was senior registrar. I
9 gave lectures and sometimes one could be termed a
10  senior lecturer.
11 Q. There actually is a title there called
12  senior lecturer, correct?
13 A, Ibelieve so.
14 Q. My question is, I guess it's a simple
15 question, have you actually held that faculty
16 title of senior lecturer?
17 A. Idon'tbelieve so.
18 (Iigren Exhibit 5, excerpt from
19 Officiat ABMS Directory of Board-Certified
20 Medical Specialists 1994, marked for
21 identification, as of this date.)
22 Q. Ishow you Exhibit 5. Thisisa
23 photocopy of a title page and a reference from
‘24  the Official ABHS Directory of Board-Certified
25 Medical Specialists 1994,
0131
1 Ilgren
2 Are you familiar with that particular
3 work or that reference guide?
4 A. Not really.
5 Q. This is a reference to American
6 Board-certified specialists. Have you ever seen
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7  that before that you can recall?

8 A.. Something similar, probably.

9 Q. What I have attached is the page where
10  your reference appears in the 1994 edition, which
11 is the 26th edition.

12 It states that current hospital

13  appointment is Radcliffe Infirmary at Oxford,

14 United Kingdom. Was that true in 19947

15 A. No.

16 Q. Then it says senior lecturer,

17 ~ University of Oxford. Was that true in 19947

18 A. No.

19 Q. Then under that there is some
20 designations. The first one is BSN. Do you know
21  what that stands for?
22 A. Ithink it's British Society of
23  Neuroscientists.
24 Q. Isthat a society that you're a member
25 of, was or are?
0132

1 Tigren
2 A. Brilish Society of Neuropathologists,
3 yes, I was a member of that.
4 MR. GERSON: Let's take a two-minute
5 break.
6 (Recess taken.)

7 BY MR. BROWNSON:

8 Q. We were looking at Exhibit 5. Again
9 looking at this entry, and I'm trying to

10 interpret what this means, the first entry there
11 is Certificate Path. AP *77. Do you know what
12 that refers to?

13 A. That's Board certification in

14 pathology, 1977.

15 Q. AsIlook at Exhibit , which is the
16 CV, it indicates you were Board-certified in
17 1976. Do you know which one is correct?

13 A. [Iwould have to go back and check. It
19  was the end of 76 or '77.
20 Q. Sositting here today, you don't know
21  if you received your Board certification in
22 pathology in 1976 or 19777
23 A.. Tt might be'77. 1would have to go
24  back and check.
25 Q. But you don't know which one it is
0133

1 Ilgren

2 without checking?

3 A. No, I'l check.

4 (llgren Exhibit 6. fax, St. Edmund

5 Hall to Waskosky, marked for identification,
6 as of this date.)

7 Q. Ishow you Exhibit 6, a letter

8 addressed to Renee Waskosky, my paralegal, from
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9 M. Gosling, principal, St. Edmund Hall, Oxford.
10 A. Ijust got a letter from him
11  yesterday.
12 Q. Asyou can see, this was in response
13 to a followup from the previous exhibit where it
14 said inquire of St. Edmund's Hall.
15 Gosling writes ~ first of all can you
16 read what he wrote? Have you read it?
17 A. Yes.
18 Q. Isthat all correct, what he says
19 there?
20 A. It'scorrect. Ithought it wasthatI
21 am a member, but it Iooks like the membership
22 lapsed.
23 Q. So if Gosling claims that as of
24  April 28, 1994 you are not a member of the
25 faculty of biological sciences, wouid that be
0134
1 Iigren
2 newsto you?
3 A. Yes. I believe so.
4 (Ilgren Exhibit 7, letter dated 8
5 April 1994, Roberts to Waskasky, marked for
6 identification, as of this date.)
7 Q. Would you look at Exhibit 7. Thisis
8 afaxed letter of April 25, 1994 to my paralegal,
9 Renee Waskosky, from Professor Roberts,
10 Registrar, Royal College of Pathologists in
11  London, Patron, Her Majesty, the Queen.
12 Specifically I want to draw your
13  attention to the second paragraph where it
14 indicates that you're an associate member of the
15 Royal College of Pathologists. Is that a correct
16 statement?
17 A. Right, that's what it says here on the
18 frontof the CV.
19 Q. Then it says you gaincd exemption in
20 October 1981 from the first part of the
21  membership examination, the primary, is that
22 correct?
23 A, Yes
24 Q. 1t says the exemption was granted on
25 the basis of your publications in the
0135
1 Iigren
2 pathological field.
3 A. Yes.
4 Q. Do you know what those publications
5 were that allowed you to get the exemption from
6 the primary examination?
7 A. The first 25 or 30 papers that 1
8 wrote. '
9 Q. So would it be fair to say it would be
10  those papers which would show up on your CV as

UCAREF00009378



66

11  published papers as of 19817
12 A. It would have to be.
13 Q. TI'mlocking at the list of
14  publications on your CV which is Exhibit 1, and
15 that appears at page 12. I see that before
16  October of '81, and the dates aren't entirely
17  clear, there could be or there are, it appears,
18 nine papers, references 1 through 9, is that
19  correct?
20 A, Yes,
21 Q. Do any of those papers deal with the
22  issue of asbestos or, deal with any issues
23 pertaining to asbestos?
24 A. No.
25 Q. Going back to Exhibit 7, which is the
0136
1 Iigren _
2 letter from Professor C. Roberts, do you know who
3 thatis?
4 A. No. ’
5 Q. It says "The status of Associate is
6 entirely optional on the part of the applicant.
7 1t does not permit entitlement to designated
8 initials such as ARCPath. but does allow the
9 holder to receive the quarterly mailings of the
10 College.”
11 A. TIthink that should be MRCPath.
12 Q. Do you agree with that statement?
13 A. Again, that's news to me, but [ would
14 be happy to drop it.
15 Q. [ notice that that designation does
16 appear on the cover page of your CV, correct?
17 A. Right, as associate in neuropathology.
18 Q. So would it be your testimony that at
19 various times since October of 1981 you have used
20 the designated initials MRCPath. on various CV's
21 and designations and publications?
22 A. Sure
23 (Ilgren Exhibit 8. excerpt from
24 Directory of Royal College of Pathologists,
25 marked for identification, as of this date.)
0137
1 ligren
2 Q. We have marked as Exhibit 8 a
3 photocopy I have taken of the cover and an entry
4 from the Royal College of Pathologists Directory
5 0of 1993. It lists your entry as Dr. E.B, [lgren
6 and then it lists Jast known address at care of
7 Harvard Club, New York City, New York, New York.
8 Would it be fair to say that as of
9 that date you had no address at Oxford. at least
10 with the Royal College of Pathologists?
11 A. Yes, [ imagine. [ don't know how the
12 Harvard Club of New York got here.
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Q. Do you know how come they wouldn't
have been at your office in Bryn Mawr?

A. They just sent me a bill last week for
annuat membership, so I'm not quite sure why
not. I'll be sure to tell them.

MR. WILL: The billing office has the
right address.

Q. Did you ever during the time period
1993 or before reside at the Harvard Club of New
York City?

A. Yes.

Q. When was that?

A. I must have been there for two and a

0138
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half, three months in 1991 sometime.

Q. Were you actively engaged in any
research projects while you were living at the
Harvard Club of New York?

A. I was doing research with or for
W.R. Grace. Actually physically having a lab in
the club, are you asking?

Q. Let me put the question this way. At
the time you were residing at the Harvard Club of
New York. my question is what, if any, rescarch
were you engaged in during that time period?

A. 1 was going through documents
concerning vermiculite and tremolite for
W.R. Grace and documents and animal studies for

Carborundum Corporation, ceramic fiber material.

I can't remember all the research I
was doing at the time,

Q. Would it be fair to say you didn't
have any laboratory facilities or office
facilities at the Harvard Club?

A. Yes, that's true.

Q. Since 1985 has there been any office
or laboratory of any kind at any college or
department at Oxford that has been yours?

ligren

A. Personally mine?

Q. Right. In other words where it wonid
say on the door Dr. E.B. ligren?

A. No.

Q. When did you actually physically move
your address from England to the United States?

A. Isold my house, which was at 13
Frenchay Road, Oxford, trying to think of when
the completion date was. I think it was 1992 when
it was officially sold.

Q. Since that time have you had any
office or laboratory facilities other than the
apartment in Bryn Mawr in the United States?
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15 A. No.

16 Q. Would you agree with me that the

17 principal organization of Board-certified

18  pathologists in the United States is the College
19  of American Pathologists?

20 A. You mean the boards of -~

21 Q. Let me back up.

22 A, We went through this business about
23  boards.

24 Q. Tunderstand, but this is a different

25 question. Let me back up and rephrase it.
0140

1 Ilgren

2 Would you agree that the principal

3 organization of Board-certificd pathologists in
4  the United States is the College of American

5 Pathologists?

6 A. Idon'tunderstand it.

7 MR. WILL: Idon'teither.

8 . (The record was read.) :

9 MR. WILL: Are you asking him do most
10 Board-certified pathologists belong to the
11 American College of Pathologists? Are you
12 asking him does the American College give
13 the Board-certification exam?

14 MR. BROWNSON: No.

15 Q. We have already established that you
16 are a Board-certified pathologist in the States
17  and you are not a member of the American College
18 of Pathologists in the United States.

19 A. Yes.
20 Q. My question now is finishing that
21 topic, would you agree that the American College
22 of Pathologists is the principal organization of
23  Board-certified pathologists in the United
24  States?

MR. WILL: What do you mean by

0141

1 Tigren

2 "organization of"? That's why I'm asking

3 the question, do you mean that most

4 Board-certified pathologists belong to that

5 organization?

6 Q. Would you agree to that statement?

7 A. [don't know.

8 Q. Youdo know what the American College
9 of Pathologists is?

10 A. Not exactly.
11 (llgren Exhibit 9. excerpt from CAP

12 Directory, marked for identification, as of
13 this date.)

14 Q. 1show you now Exhibit 9, which is a
15 photocopy of the cover and certain entries from
16 the 1994 directory of the College of American
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17 Pathologists. On the cover it reads "The mission
18 of the College of American Pathologists, the

19 principal organization of Board-certified

20 pathologists, is to represent the interests of

21 pathologists, patients and the public by

22 fostering excellence in the practice of pathology
23  worldwide.®

24 Do you see that statement?
25 A, Yes.
0142
1. Iigren
2 Q. Having read that, do you agree with
3 the statement contained on the 1994 Directory of
4  the College of American Pathologists that they
5 arethe principal organization of Board-certified
6 pathologists?
7 MR. WILL: 1object to the question.
8 You're asking him to agree with something on
9 the basis of having read a self-serving
10 statemnent on this and that's entirely
11 inappropriate. He has no foundation to
12 agree or disagree with the self-serving
13 statement of this group.
14 MR, BROWNSON: Regardless of the
15 objection, I would like an answer.
16 THE WITNESS: Would you repeat the
17 question.
18 (The record was read.)
19 MR. GERSON: I also object to
20 ambiguity and vagueness. The problem is no
21 - oneis saying what they mean by the word
22 "principal® in this case, so I don't see
23 how the witness has a basis for agreeing or

24 disagreeing without further explication or
25 definition.

1 Iigren

2 A. Ifthat's what they say. You might

3 argue with the College of American Pathologists.
4 Q. Let's go back to your CV. First of

5  all. since you have been at Bryn Mawr,

6 Pennsylvania, as I understand it, you have no

7 laboratory facilities at the apartment in Bryn

8 Mawr, correct?

9 A. Yes. A microscope.

10 Q. 'What type of microscope is that?

11 A. ABausch & Lomb. Just a light

12 microscope.

13 Q. Going back fo the CV on page 1 where
14 it says "Chronology of Research and Professional
15  Experience,” this is Exhibit 1, it indicates that
16 you got your doctorate of medicine in 1971. Is
17  that correct?

18 A. No, that's'74.
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19 Q. That should be 19747

20 A. Yes. That's a mistake,

21 Q. So that's a typographical error?
22 A, Yes.

23 Q. The entry just below that indicates

24  visiting resident, the Memorial Hospital for
25 Cancer and Allied Diseases, et cetera, 1973.
0144
1 Tigren
2 How can you be a resident before you
3 have received your M.D. degree?
4 A. Again that should be '74, Twas
5 working with Dr. Jones on a project to deal with
6 choriocarcinoma and malignant trophoblasts.
7 Q. Would it be fair to say that that was
8 after you received your M.D. degree in 19747
9 A. Yes, that's right. That should be '74
10 aswell.
1 Q. So the entry on the CV should read not
12 1973 but 19747
13 A. Yes, it should.
14 Q. AsIunderstand it, you did your
15 residency following your medical school in New
16 York City, is that correci?
17 A. Yes
18 Q. That was at NYU Cornell hospital?
19 A. It's at Cornell University Medical
20 Center/New York Hospital.
21 MR. GERSON: The New York Hospital is
22 not the same thing as NYU.
23 Q. So this was Cornell University Medical
24  Center at New York Hospital in New York City?
25 A. That's correct.
0145
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2 Q. When did you complete that residency?
3 A. Ithink June'76.
4 Q. Isthat indicated on the CV here
5 somewhere?
6 A. Possibly.
7 Yes, it's on page 3 under
8 “Employment.” That was right. It runs from
9 June 1974 to June 1976.
10 Q. That's the first entry under
11  "Employment” on page 3?
12 A. Yes.
13 Q. Was that residency actually completed
14  in June of *76 or did you leave to complete your
15 residency elsewhere?
16 A. That was the anatomical pathology
17  residency.
18 Q. So it actually was completed at
19 Cornell University Hospital in New York City?
20 A, Yes.
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2 MR. GERSON: Cornell University
22 Medical Center in New York City.
23 Q. Do you recall at the time you were
24 Board-certified in pathology whether it was a
25 requirement that you have a three-year residency
0146 ,
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2 before you were eligible to take those exams?
3 A. 48 months,
4 Q. My question is, again going to the CV,
5 where is the 48-month residency before
6 Board-certification in 19777
7 A. T have the correspondence with the
8 Boards of Pathology, but I wrote to them my first
9 year at Oxford, I think it was the end of 1976,
10 because I hadn't taken the Board exam yet, and I
11  asked them what would be the required number of
12 months prior to sitting for the exam, and they -
13  said you need 48 months,
14 1 asked them if|, 1 guess it was about
15 18 months that I had worked at Rockefeller
16 simuitaneously with the Cornell University
17 Medical Center, whether that could also be-
18 counted, and they said yes.
19 They said in addition they would
20 accept I think the first six months of my
21 training at Oxford, they would give an allowance
22 [ think up to six months for research.
23 They also counted the two months I
24 think in medical school I had, a month or two of
25 neuropathology, so it's sufficient, the American
0147
1 figren
2 Board of Pathology reviewed this request and
3 granted it
4 Q. Sois it fair to say what you did
5 within a two-and-a-haif to three-year period, you
6 got credit for 48 months?
7 A. Twould say three years, something
8 like that,
9 Q. Onthe CV under "Employment" on page
10 3, the entry we were looking at where you did
11 your residency in New York City, it indicates
12 that you were assistant pathologist. Is that a
13 title that you actually held while you were doing
14  your residency?
15 A. Ibelieve that's the title that's on
16 the big certificate [ got from New York
17 Hospital. Idon't think they called it intern.
18 I think it was assistant pathologist.
19 Q. But would the practical word for that,
20 if you will, be resident?
21 A. Yes.
22 Q. Inthe common parlance of resident,
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23 that's what that assistant pathologist
24  designation means?
25 A. 1think if you wrote to the hospital
0148
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2 and asked what position I held during the two
3  years, they would probably say assistant
4  pathologist.
5 Q. Then it says anatomic pathology, and I
6 assume that that refers to not a position at the
7 hospital but to the specialty you were studying?
8 A. Yes.
9 Q. Then it says registrar/senior
10 registrar grade.
11 A. Again that's for the sake of the
12 English, to try to give them an idea of what all
13 those different names are.
14 Q. Isit fair to say that in England,
15 what we call a resident in this country is
16 referred to as a registrar?
17 A. Yes.
18 Q. Are you familiar with the
19 classification in America of senior resident?
20 A, Yes.
21 Q. Did they have senior residents at
22 Cornell University Medical Center at the time you
23 were a resident there?
24 A.  Yes, they did.
25 Q. Were you a senior resident?
0149
1 Ilgren
2 A. No.
3 Q. Is it your testimony that your status
4  as a resident there was equivalent to a senior
5 registrar grade in England?
6 A. They don't translate terribly well
7 because the systems are quite different, the
8 postgraduate systems are quite different. There
9 could very well have been things I was doing in
10  the second year at Cornell that certain senior
11  registrars would be doing. so it's just difficult
12 totranslate from the American to the English
13 system.
14 Q. Do you know if you were
15 Board-certified in pathology in 1976 or 19777
16 A. T think it's probably '77.
17 Q. Itsays'76 on the CV,
18 A. That should be changed. I'll change
19 that.
20 .Q. As Board certifications go, were you
21 relatively young when you received that
22 certification?
23 A. Ithink I was the youngest in the
24  history of the United States.
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Q. Do you know that for a fact?

Iigren

A. Tthink somebody told me that once.

Q. Italso indicates on page 2 of the CV
under the heading "Research And/Or Professional
Chronology” that in 1976 you were a visiting
worker in the Imperial Cancer Research Fund.

A. Yes.

Q. Would it be fair to say that at some
point in 1976 you moved to England, is that how

that worked?

A. Tarrived Guy Faulkes night,

November 5, 1976.

Q. Was that for a visit or did you
actually move there?

A. IwenttodomyPhD. there.

Q. Upon arriving did you go directly to
Oxford? .

A. Yes. :

Q. Upon arriving there at Oxford, was the
first position you held that of the visiting
worker in the Imperial Cancer Research Fund?

A, No.

Q. What does it mean when you say
visiting worker in the Imperial Cancer Research
Fund?

Iigren

A, [t meant that I was going in the late
winter and probably for a portion of 1977, I was
going down to the Imperial Cancer Research Fund
to study the tumor slides in the so-called TRC,
the tumor reference collection, that Rupert
Willis had placed in the ICRF or the cancer fund,
and it wasn't as if I was doing active research,
though in fact Dr. Pang. who actually took care
of the collection, you can see at the end here,
it's Professor R.A. Willis and Dr. Lillian Pang,
she and I did subsequently write a paper together
and we used somte of the materials, I think there
were some fung cancers of dogs and cats that we
incorporated into a monograph that I wrote.

Q. Was that a paid position?

A. No, that's not a paid position.

Q. Did someone ask you to do that or how
did you come to do that?

A. [It's a funny story. After [ wrote to
Chicago and I got permission to go ahead and take
the exam in American pathology, there was a major
problem that I was working largely in a basic
science lab in the zoology/botany environment,
but I needed a very fine tumor collection review
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Ilgren
for the test, so I had a series of these
textbooks by Rupert Willis and I opened the page
up and I saw that he was at Leeds, so I sent a
{etter off to Rupert Willis and said because he
was a renowned tumor pathologist, [ thought he
had a good tumor slide collection that I might
review,
I wrote to him and he said sure, you
can come and see me and talk to me and you can

" review my collection that's now under the

supervision of Dr, Pang at the Imperial Cancer
Fund.

So I called Dr. Pang up and she wasn't
in charge of the pathology department per se, but
they said sure, come on down and we'll help you
go through the collection.

Q. Do you recall if as a requirement to
get your complete 48 months to sit for the Board
certification in pathology in the United States,
that when you were trying to get credit for the
months in England (hey said no, you have to do
some spegcific pathology-related work and that's
how you got on to this idea?

A. No, it was just, it was more of a

Iigren

study aid to get probably the finest tumor
collection in the entire world just so that I
could go through it, as most people do in
preparation for exam, but no one said you need
additional pathology experience. That was
already taken care of,
. Q. Sojust so I'm clear, when you wrote
the Boards or when you wrote to the people who
were giving the Boards for pathology in the
United States and said I want to get credit for
these months I spent over in England toward my 48
months, they didn't come back and say well, no,
you're in a basic sciences laboratory and that's
not really pathology, so you have to do some
pathology work?

A, No, they liked it. I mean a ot of
the work was fundamental biological work, but it
was clearly applicable to pathology and tumor
biology. .

Q. Then it says in 1977 visiling
scientist. University of Southern California. San
Diego Zoo Society Hospital, Department of
Pathology.

Did you actually move to San Diego in

Iigren
‘77 or did you go there for a visit to compare
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3 the tumor collection there with the one in

4 England for purposes of that paper?

5 A. Again, that's another funny story.

6 Briefly, it partly came about because I had to go
7 1o San Diego to take my Boards in pathology and [
8 didn't have any money. So I went across the

9 street to the Sir William Dunn School of

10 Pathology because there was another American who
11 was a third-year resident in pathology at the

12 time on leave from Columbia, and I asked him do
13 you know anybody in San Diego and he said well,
14  there is this Professor Benirschke who is doing
15 some very interesting work.

16 I wanted the name of someone who might
17  sponsor a fellowship application, so I wrote to

18 Beunirschke, I was quite open with him, [ said [

19 need to come to San Diego to take my Board exams
20 and 1 would like to apply for a fellowship. - I

21 found out that the UICC had these traveling

22 fellowships and there was one called an ICRETT,
23  they paid you for three weeks' living and paid

24  your travel expenses, so I wrote a number of

25 applications with Benirschke which gave us the

1 Ilgren
2 funding to fly me over to San Diego.
3 It was quite a nice time. I went and
4 took my exams for the first two days and then
5 Benirschke and I sat down and worked up the
6  details of my research project.
7 Q. Would it be fair to say that this
8 entry, visiling scientist, was this project you
9 did in San Diego?
10 A. Yes
11 Q. To fund your trip over there to take
12 the Boards?
13 A. That's what they called me, a visiting
14  scientist. ]
15 Q. How long were you actually there
16 visiting in that position?
17 A. Ithink three weeks.
18 Q. Did that then result in this
19 publication of Ilgren, Griner. Benirschke and
20 Pang, "A Comparative Study of Pulmonary Tumors™?
2t A. Yes. itdid.
22 Q. Basically that was a study of tumors
23  in animals at the San Diego Zoo compared with
24  these ones over in England?
25 A. Comparatively speaking, it was
0156
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2 actually animals versus hurans, but it
3 incorporated domestic species held at the Cancer
4 Fund in London with the wild animal species that
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5 were held in San Diego, so the comparison really
6 refers to animals versus humans.
7 Q. Dogcs that research form any basis for
8 your opinions concerning asbestos and disease?
9 A. Iwould have to read the paper again,
10 Ihaven't read it for a long time.
11 Q. [Iwas afraid you would say that,
12 because I read the paper at my office yesterday
13  and forgot to bring it with me. I guess we don't
14  have a copy here, is that correct?
15 A. Idon't have one.
16 Q. So without reading the paper you .
17 couldn't answer that question as to whether it
18 forms a basis of your current opinions on
19 asbestos and disease?
20 A. Do you have a specific question you
21 wanted to ask me about it?
22 Q. I'mjust asking whether the research
23 which is described in that paper forms any part
24  of the basis of your current opinions concerning
25 asbestos and disease.
0157
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2 A, Again I would have to read the paper
3  and see what I putinit.
4 (Recess taken.)
5 BY MR. BROWNSON:
6 Q. Are you currently affiliated with any
7 hospitals?
8 A. No.
9 Q. Do you have staff privileges at any
10 hospitals?
11 A. No.
12 Q. Are you currently engaged in the
13  practice of medicine?
14 A. Reviewing pathology slides and doing
15 postmortems?
16 Q. Right.
17 A. No. I'mean I do review, in
18 consultation, pathology slides that are sent to
19 me often for litigation purposes.
20 Q. So if some lawyer representing a
21 company in asbestos litigation would want you to
22 review slides. he would send those to you and you
23 would look at them?
24 A. Or for a benzene case or an arsenic
25 case or whatever the case happens to be.
0158
1 Iigren
2 Q. But as a layman [ make a distinction
3 between what I guess T would call a rescarch
4 person and a person practicing medicine sceing
5 patients day to day, or in the case of a
6 pathologist being in a hospital and seeing
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7 pathology generated by the hospital?
8 A. Right.

9 Q. You are more in the research
10  category.
11 A. In the Brownson sense, ] am not.

12 Q. Would that be a fair characterization?
13 A. Asyou have described it, yes.
14 Q. Are you affiliated with any medical
15  group of doctors?
16 MR, WILL: You mean like a clinic or
17 pathology group?
18 Q. Are you affiliated with any clinical
19 practice, clinical medical practice?
20 A. Like an HMO group or something?
21 Q. Right,
22 A. No. ‘
23 Q. Are you on the staff of any colleges
24  oruniverities in any capacity in the United
25 States?
0159
1 Ilgren
2 A. No.
3 Q. Since you came back from Oxford to the
4 United States, have you been on the staff of any
5 Thospitals here in the United States?
6 A. No.
7 Q. Have you been on the staff or faculty
8 of any colleges or univerities or medical schools
9 in the United States?
10 A. No.
11 Q. Let me go back to the CV. We were on
12 page 2 where we were under "Research And/Or
13 Professional Experience Chronology."
14 We talked about this thing at San
15 Diego. The next thing you list in 1977,
16 traveling research fellow, International Union

17  Against Cancer, Geneva, Switzerland. Do you see

18 that?
19 A. That was cffectively the fellowship
20 that sent me to San Diego. That was my title
21  from the fellowship, this ICRETT thing.
22 Q. So this was the group, the
23 International Union Against Cancer?
24 A. Right
25 Q. That sponsored this thing in San Diego
0160
1 ligren
that you just talked about?
A. The UICC. which is the UICC standard
asbestos. that's a research body analagous in

research fellowships, so you just apply to them
and they send you an application.
Q. So the traveling research fellow

NN e WN

some sense to the WHO or whatever. and they fund
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9 listed there in 1977, would that be the same as

10 the visiting scientist in 19777

11 A, Yes, -

12 Q. - You were never actually stationed or

13  living or working in Geneva, Switzerland, were
14 you, in 19777

15 A. No.

16 Q. Then the next entry is 1976/77, which

17  is post-doctorate research fellow, et cetera,

18 Department of Zoology.

19 That's something different, as 1
20 understand it, than the thing in San Diego?
21 A, Yes.
22 Q. When you moved to England after
23 completing your residency in New York City, you
24  arrived there in '76, and was this then what you
25 started doing?
0161
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2 A. I needed funding to pay for the

3 tuition cost and also to simply live on. So when

4 I first arrived there, I applied for a series of
5 grants or fellowships, one of which was sponsored
6 by the World Health, another was American Cancer,
7 another was NIH, and most of them came through,
8  so this was the first grant that I had applied
9 for which was in the International Agency for

10  Cancer Research Division of the World Health

11  Organization, which is based in France in Lyon,
12  and that was a one-year grant and I don't think 1
13 took the full year because then the American

14  Cancer Society gave me a two-year grant, but I
15 couldn't keep the WHO grant at the same time as
16 the American Cancer Society grant, so I

17  stopped -- I can't remember, it was about eight

18 months of the WHO -- and then I started with the
19 American Cancer Society.
20 Then after a certain number of months
21 I was given a three-year NIH award, so I stopped
22  the American Cancer Society. So they more or
23 less, it wasn't as if WHO ran for a perfect year
24  and then the American Cancer Society ran for a
25 perfect two years and NIH ran for a perfect three

Ilgren
years. That was the kind of thing.
Q. Let me see if I can summarize it.

You arrive in England in 1976, go to
Oxford to enroll in the Ph.D. program. You're in
the Ph.D. program, and [ mean D.Phil,, you're in
the program and you get the Ph.D. in 1980,
correct?

A. Ithink so.
Q. During the time you're in England at

R R - VY SR
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Oxford getting the Ph.D.,, what we see here looks
like five entries on your resume which are
entries for research funds that you got from
these various organizations, would that be fair
to say?

A, Yes

Q. Were these research funds actually
paying you to do some work or were they paying
your tuition and expenses? Were they like
scholarships or actually like a job where you go

" to work and get a paycheck?

A. That'sa funny question. AsI recall,
they were paid monthly and they were to cover my
living expenses, my - I used some of the funds
to pay for the tuition. Some of the research

Ilgren
expenses like go down to the store. In each
depariment they have a departmental store where
if you need a bottle of formaldehyde or whatever,
you have to buy that, so as I recall, I think
they paid the department monthly to cover certain
research expenses and they would pay me, again
it's a long time ago, but I think they would give
me a paycheck or whatever it was to pay me just
to cover rent or food or whatever it happened to
be.
Q. I'mfamiliar with the term

scholarship, if you're in college or graduate
school you get a scholarship or fellowship.

Was this an equivalent of that, where
you were getting in the layman’s term
scholarships or fellowships from these various
organizations?

A. Idon't know how to interpret it.
Part of the problem is I had already finished so
much work beforehand that I was already a
certified specialist. as it were.

Q. Inpathology.

A. Then [ literally wanted to start from
ground zero again to get this basic science

0164
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Iigren
experience in a Ph.D. program, so in one sense [
was a Ph.D, student and in another sense I was a
kind of something else physician, so if you want
to call it a scholarship. I tried to put down
what they called the things.

1 applied for a traveling research
fellowship. 1 applied for a post-doctoral
research fellowship with WHO. 1 applied for

these special post-doctoral research fellowships,
American Cancer Society.
1 applied for the research fellowship
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at NIH. That's basically what they call these
things that you got, so I assumed if I was given
a research fellowship, I was the research fellow.

Q. So these things that you have listed
between 1976 and 1980, are those things that you
applied for or things that you actually received?

A. They were things I applied for and
then received.

Q. Sothere weren't any of these entries
that you applied for and you didn't actually
receive a fellowship or grant between 1976 and
19807

A. Just ask that again.

Hgren
MR. WILL:; Are you asking did he
receive all of the things that are entered
on that?
Q. Did you receive a financial grant of
some sort from each of the five things you list

between 1976 and 1980 while you were getting your

Ph.D.?

A. Ireccived. I can't remember the exact
money amounts, but I received several thousand
dollars for the traveling research fellowship.

‘The World Health Organization fellowship I think
was $6,000. The special post-doctoral research
fellowship was [ think $10,000 or $11,000 a year
for two years. The research fellowship for NIH
was, I can't remember. I think it was $15,000,
$16,000 and $17,000 a year.

Q. 1970 to 1979, it says research fellow,
NIH.

A. Right

Q. The NIH is the National Institutes of
Health in the United States?

A. Yes.

Q. So basically what you got was, if [
can use layman's terms, a scholarship or grant

ligren
from the National Institutes of Health in the
United States to help fund your Ph.D. education
and research at Oxford?

A. Right, plus the post-Ph.D. work too.

Q. Look at the entry 1979-1980, visiting
scientist, Sir William Dunn School of Pathology,
University of Oxford.

First of all, did you hold the title
of visiting scientist in the School of Pathology?
A. [ think that was the title. When1
finished my Ph.D. or D.Phil.. actually during the
six-month period before I had received the Ph.D.,
1 guess he was the regius professor of pathology
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at the time, Henry Harris, wrote me a letter and
asked me to come and see him.

He said if you would like to spend a
year of continuing your work at the Sir Wiltiam
Dunn School, which is right across the street

from the zoology department, we would be happy to

give you lab facilities and make available basic
research things. That was it.

Q. Wasthis a paid position from the
University of Oxford?

A. That was again using more of the NTH

Iigren

monies, I had only used say less than a year of
the NIH research monies to pay for my last year
of the Ph.D. or D.Phil., 1979 to '80. and then I
had, I think it was two years when I finished my
D.Phil., I had two years of monies remaining on
the NIH grant.

Q. Soyou applied some of that money to
this position?

A. The first year I split between the Sir
William Dunn Schoot of Pathology and the botany
school, and then the last year of the NIH was the
first year in neuropathology.

Q. That other CV that we had marked as
Exhibit 3, if we can drag that out. I'm looking
at the second page of it and I see an enlry from
1979 to 1980, it says visiting research worker,
NIH, Sir William Dunn School of Pathology.

Is that the same thing as what we just
talked about?

A. [Iguessso. Isuppose it's the same.

Q. So on one resume you referred to it as
visiting research worker and then on the more
recent one you referred to it as visiting
scientist.

Iigren
A. Right. I probably abandoned two words
for one for the sake of economy.
Q. Is visiting scientist or visiting
research worker an actual title at Oxford or are
those descriptions you have inserted into the CV
to describe what you were doing?

A. They are descriptions to convey what I
was doing, largely, at the time.

Q. You received a license to practice
medicine in the State of New York in 1975, is
that right?

A, Yes.

Q. Have you been licensed in any other
state to practice medicine in the United States?

A. No.
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17 Q. Ifyoulook at page 1 of your CV,

18 numbered page 1 on Exhibit 1, the recent CV, it
19 indicates you are licensed in medicine and

20 surgery, State of New York in 1975, correct?

21 A. Yes

22 Q. And then two entries above it says

23 1975, diplomate of the National Board of Medical
24  Examiners.

25 Is that something different?

1 Iigren
2 A. When you pass your national boards you
3 geta diploma and basically everybody who, as far
4 as I'm aware, that gets a license has to pass the
5 national boards, so that just meant I passed the
6 mational boards. '
7 Q. Did you ever obtain a license to
8 practice medicine in England?
9 A. [Ihad or still have, I believe, the
10 equivalent license, which if you look on page 2,
11 1982, General Medical Council full registration,
12 so they say you're registered to practice there.
13 Q. So the entry 1982, General Medical
14  Council full registration, in layman's terms
15 means a license to practice medicine in England?
16 A. Yes.
17 Q. Isthere some distinction between full
18 registration or full license and some lesser
19 registration?
20 A. You have to be fully registered. You
21  have to be.
22 Q. Then if you look at the next entry, as
23 long as we are in 1982, it says locum, '
24 consultant, neuropathologist, Radcliffe
25 Infirmary, Oxford. Locum, as I understand it, is
0170
1 : Ilgren
from the Latin, and basically it means holding
3 the place of someone else?
4 A. The boss was away. He let me run the
5 shop.
6 Q. That's indicated June 3-7, 19837
7 A, Yes,
8 Q. SoI'm trying to figure out what that
9 was. Would it be fair 10 say that for a couple
10  of weeks in June of "83 the boss was away at the
11 Radcliffe Infirmary and you were able to fill in
12 for him?
13 A. Tsuppose [ ran most of the department
14  in his absence. I was kind of exceptional
15 circumstances that they would let one do that.
16 Q. Why would that be exceptional?
17 Doesn't somebody have to be the neuropathologist
18 when the boss is on vacation?
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A. Butit's an extremely responsible
job. They had a catchment area of 3,000,000
people. It's one thing to be a training
neuropathologist with world class, very senior
people around with whom you can show a slide, but
if there is no one around and you have to tell
neurosurgeons sure, that's this, you have to

Hgren

treat them this way, I think as a training
neuropathologist that's a pretty weighty
responsibility.

Q. During that two-year period of time
did you actually --

A. Two weeks.

Q. During that two-week period of time
did yon actually see neuropathology material from
patients at the Radcliffe Infirmary?

A. Always. Ididn't leavethe

. infirmary. I was just there in the same

department. It didn't mean I wenttoa
peripheral town.

Q. Let me see if I can summarize your
experience. After you obtained the Ph.D. in
1980, it Iooks like you then went to work in
terms of your day-to-day activity and worked at
the Radcliffe Infirmary, is that fair to say?

A. Yes.

Q. At the Radcliffe Infirmary you went to
work as a pathologist and in particular a
neuropathologist, correct?

A. Yes

Q. Was that actually, to use the American

Iigren
equivalent, a paid doctor on the staff of that
infirmary, is that what that is?

A, Yes.

Q. Isthat like a salaried position?

A. Yes.

Q. They have the national medical, that's
why I'm asking the question. it's not an
independent, free-standing medical group or

hospital of some sort.

A. National Health Service set salary
scale, everything.

Q. The Ph.D. you obtained in 1980 and the
thesis was what?

A. Title of the thesis?

Q. TI'masking for the topic of the
thesis.

A. 1 have a description here. It's on
page 10. Doctoral dissertation summary.

Q. Would the summary on page 10 be at
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21 least what you're presenting at the present time
22 onyour CV as the summary of your doctoral thesis
23 you obtained in 1980 in the Department of Biology

24  and Zoology? -
25 A. Zoology, yes, that's the summary.
0173
1 Tigren
Q. Did the work leading up to that Ph.D,

2
3 include any work with asbestos?
4 A. DidI do any asbestos work here?
5 Q. Right
6 A. No.
7 Q. Inthe Ph.D. thesis itself, first of
8 all is that published somewhere?

A. InTthink twelve different papers.
10 They are listed in the first portion of the

11 bibliography.

-]

12 MR. GERSON: In 12 different
13 ;publications, did you mean?
14 THE WITNESS: Yes.

15 A. Ttwould be papers Nos. 3, 4, 5,6, 7,
16 8,9, not 10, 14, 15. That'sit. It looks like

17  nine publications.

18 Q. So those nine publications that you

19 have listed which are all on page 12 of your CV
20 asNos. 3,4,5,6,7,8,9. 14 and 15, were
21 publications resulting from the Ph.D,
22  dissertation?
23 A, Yes.
24 Q. Iassume that you didn't, they don't
25 each parrot the same dissertation nine times.
0174
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2 Those are different publications resulting from
3 that Ph.D. work?

4 A. Alldifferent datasets. 14isa
5 review article which reviews the whole field, but
6 the rest have individual datasets. There is not
7 a great deal of replication and overlap.
8 Q. Sois the entire thesis actually
9 published somewhere in the form of a thesis in
10 the literature?

11 A. It's published as these papers.

12 MR. WILL: Is the thesis itself

13 entirely published in one place in the form
14 in which you submitted it?

15 MR. BROWNSON: Right.

16 A. It'sin the university library.

17 Q. But my question is was it actually

18 published in the peer review medical literature?
19 A, Sure, in these journals,
20 Q. The nine articles you have listed and
21 just told us about are published papers in the
22 scientific literature which were as a result of
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23 your Ph.D. research?
24 A. Ifyou lock at the back of my thesis,
25 it will say, again I would like to have it with
0175
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2 me, but to paraphrase what I think it says, this

3 thesis was compiled according to clause such and
4  such of the University of Oxford regulations

5 whereby an individual may bind publications,

6 The usual route is not to do that,

7 It's an exceptional way, but basically I didn't

8 have the time and money to spend an additional

9 year sitting around writing up everything as

10 papers, and my professor basically encouraged us
11 to write up as we went so that if we did

12  experiments from say September to December,
13 whenever it was, in January the following year,
14 just sit down and say now I'm going to write that
15 up for publication. You wouldn't stop doing your
16 experiments. So it just saved — I mean most

17  Ph.D. people do their thesis, put together a

18  conventional thesis, send it in and then they go
19 back and write it up.

20 Q. Youdidn't do that, What you did is

21 you submitted nine papers that had been published
22  in the literature as you have just described,

23 bound them together and submitted those nine
24  papers as the Ph.D. thesis, is that right?

25 A. Yes

0176
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2 Q. Then that material was accepted as a

3 Ph.D. thesis and you received a Ph.D, from Oxford
4 in 19807

5. A. Exactly.

6 Q. If we went and blew the dust off some

7 shelf in some library at Oxford and found the

8 thesis, it would consist of those nine papers

9 bound together?

10 A. Itwould actually be the galley. They

11  are not the final papers, but they are sort of

12 the galleys.

13 Q. Galley proofs of those papers?

14 A. Or the submitted manuscripts.

15 Q. Did you receive any English degree or
16 accreditation as a neural pathologist?

17 A. Just the associate MRCPath.

18 Q. SolT guess what I'm trying to get at,

19  there is not an actval medical degree or graduate
20 degree from a university or a college that you

21  received in neuropathology in England?

22 A. No.

23 Q. So at whatever point, and I think we

24 saw it was October of 1981 that you received the
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associate membership in the Royal College of

Iigren
Pathologists, that would be the date you could
officially call yourself a neuropathologist in
England, would that be fair to say?

A. Ilimagine so.

Q. Interms of actually practicing
neuropathology, would you need that associate
membership in the Royal College of Pathologists
to go to the Radcliffe Infirmary and be a

neuropathologist?
A. Ican't remember the exact
requirements. 1 think it depends to some extent
on the hospital. I can't remember the actual
requirements within the English system, whether
they would want you to have the full membership
or whether you could have had, such as I did, a
certain number of years of experience and have
seen 5o many thousand brain biopsies, done so
many neurological autopsies and had the American
boards. I don't know how they would read that.
I don't know what the standard rules would be.
Q. Just if we could try to summarize your
medical accreditation or status as of October of
1981, would it be fair to say that as of that
point you were a neuropathologist in England,

0178
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2 whatever was required to do that?

3 A. PlusI was doing all the forensic

4 pathology, most of the forensic pathology for the
5 Radcliffe Infirmary as well. so I would say in

6 inverted quotes a forensic pathologist and a

7 neuropathologist.

8 Q. Have you ever received any

9 certification or accreditation as a

10 neuropathologist in the United States?

11 A. No.

12 Q. So going back to the original Board

13 certification you got in pathology in 1977, that
14  was just anatomical pathology?

15 A, Yes,

16 Q. Up until October of 1981 when you

17  began your "practice” as a neuropathologist in
18 England at the Radcliffe Infirmary, had you done
19  any medical work with respect to asbestos?
20 A. Medical work with respect to asbestos
21 means what?
22 Q. Up until that point had you seen any
23  patients clinically who had asbestos disease?
24 A. Asa medical student I believe I saw a
25 few cases of mesothelioma when I was doing my
0179
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residency at Comnell. I went through the James
Ewing slide collection, which was 20,000 cases,
and they had different examples of mesothelioma
there, but I didn't work in a clinic where people
were coming in for asbestos-related disease.

Q. Asof that point in time had you ever
reviewed any x-rays as part of a clinical
practice of people with asbestos?

10 A. No.

11 Q. Up until that time had you reviewed
12 pathology material, whether it's slides or actual
13 pathology notes, of asbestos-related tumors as
14 part of your work?

15  A. Thadoffand on. Again largely afew
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16 cases of asbestosis and a number of mesothelioma.

17 Q. That was during your residency and

18 medical school training in this country?

19 A. Itwas either in medical school or

20  residency training here or when I was studying or
21 working, whatever you want to call it, at the

22  cancer research fund in London. You're talking
23 about before '81?

24 Q. Right. Would it be fair to say,

25 however, that that was not a subject or a focus

1 ligren

2 of any research you were doing before that time?
3 A. That's correct,

4 Q. Ifyou would have seen such cases, it

5 would have becn, how would I say, [ don't want to
6 say happenstance, but as part of your broad

7 experience in seeing many kinds of tomors and
8 pathology materials in your training?

9 A. That's right.

10 Q. Have you ever done laboratory research
11  inconnection with asbestos? By that I mean

12 something other than reviewing literature,

13 meeting with people, looking at records, that

14 sort of thing? Have you done research in the

15 laboratory?

16 A. Yes, that's described on page 2,

17 second entry from the bottom, and then I think 1
18 may have described that in more detail later on.
19 Very briefly on page 7. There is no

20 publication arising out of that.

21 Q. Where is it described briefly on page
2 7

23 A. Right in the dead middle there.

24 Q. This thing where it says Oxford

25 University, 1985 to 1987, asbestos body chelated
0181
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3 A, Yes.

4 Q. Soto try to move this along, the

5 actual laboratory research you have done

6 concerning asbestos is shown in your CV in two
7 places, one on page 2, second to last entry at

8 thebottom, and then it appears again on page 7
9 in this entry in the middle from '85 to '877
10 A. Areyou asking me does this broadly
11 apply to every -- let me say it differently. In
12 terms of sitting in the lab and injecting rats,
13  doing animal studies, specifically hands-on
14  asbestos work?
15 Q. Right.
16 A. That's correct.

17 Q. I just want to ask some basic
18 questions. The study of pathology is basically
19 looking at tissue from the body, correct? That's
20 what a pathologist does?
21 A. Tt's a compound question, really.
22 What did you ask me, what was the first pari?
23 Q. A pathologist, what a pathologist does
24  is look at or study tissue samples, would that be
25 fairtosay?
0182
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2 A. Tt could be tissue samples. it could

3 be various fluids. It's a whole range of

4 materials.

5 Q. Materials from the body?

6 A. A pathologist can also be an

7 experimental pathologist. A pathologist can also
8 bea research -- I think there is a whole array

9 of categories of pathologists. The person who
10 studies disease may be a fundamental research
11 pathologist who never looks at a body, doesn't
12 look at a whole organism, may spend his entire
13  life doing in vitro studies or theoretical

14 modeling.

15 Q. A pathologist does not treat living,

16 breathing patients and put a stethoscope to their
17  chest?

18 A. That's correct.

19 Q. The pathologist studies or analyzes
20 samples of tissue and fluid and that sort of
21 thing?
22 A. Pathology is the study of disease. A
23  pathologist is a person who studies diseases.
24 Q. I'm not trying to make more of this
25 than there is, but an epidemiologist also studies
0183
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2 diseases, but a pathologist studics discases from
3 the perspective of looking at or studying or

4 analyzing tissues and parts from the human body?
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5 A. Sometimes.
6 Q... When you spoke earlier of breaking it
7 down more specifically, some people are research
8 pathologists who do research and some people are
9  what would you call them, medical or practicing
10  pathologists that actually look at the day-to-day
11 tissue that comes down from the surgeon?
12 A. Hospital clinical pathologist,
13 something like that.
14 Q. The specific specialty of
15 neuropathology which you obtained in 1981 or
16 thereabouts, how would that be described? How
17  could you best characterize that specialty?
18 A. Neurological pathology is the study of
19 diseases of the nervous system whereby one is
20 responsible for the diagnosis of neurological
21 diseases which might be inflammatory, tumorous,
22 infectious, any agent or toxin, any agent that
23  would affect the central or peripheral or
24 autonomic nervous systems a pathologist might
25 study if he is a neuropathologist.
0184
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2 Q. Is mesothelioma, for example,
3 considered a neurological disease that would be
4  studied by a neuropathologist?
5 A. Not yet. I suppose.
6 Q. How about asbestosis, is that a
7 neurological disease?
8 A. No.
9 Q. How about lung cancer, carcinoma of
10 the lung?
11 A. No.
12 Q. Let's goback. Ithink before we get
13 on this topic we were talking about the way. what
14  you described as the hands-on research. That was
15 this project beginning in 1984, 1 guess, with
16  Professor Shubik? '
17 A. Yes.
18 Q. It looks like it started in 1984 and
19 continued through '87, is that right?
20 A. Ttwas almost two years. It was about
21 two years or so.
22 Q. At page 7 of the resume it indicates
23  that it was from 1985 to 1987 and on page 2 it
24 says the grant was received in 1984, Isthata
25 correct chronology of things?
0185
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2 A. We may have gotten the grant in '84
3 and the work began in '85. I can't quite
4 remember. ] know we worked on writing the grants
5 and making application to the Health And Safety
6 Executive and other agencies for the money. Then
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7 1finished the senior registrar job July 1, 1985,
8 so part of what I was doing from July 1, 1985
9 into '87 was working on this project.
10 Q. That was my next question. Senior
11 registrar, that would be what e talked about
12 before, equivalent to a resident in the United
13 States?
14 A. InEngland you finish medical scheol.
15 You do a year as a so-called house officer, which
16 would be the old internship. Then you do one to
17  two years as a senior house officer, SHO, and
18  then you do three years as a so-called registrar,
19 and then four years as a senior registrar.
20 That's the general progression, the
21  two to three years of registrar. It can vary a
22  bit. So1 just throw that in so you have a
23 better idea of the nomenclature and the way it
24  progresses with house officer and SHO and
25  registrar and senior registrar.
0186
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The resident, most American training
programs are shorter, but the medical school
period per se is longer, where in England the
medical school period is a bit shorter and the
postgraduate training is longer, so there isa
slightly more protracted, I guess it's just the
way the society wants to emphasize either the
pregraduate or postgraduate training.
10 Q. Could { characterize your work from
11  the time you obtained the Ph.D. until you became
12 a faculty member at Oxford in 1984, that interim
13 of about four years. could I characterize that
14 work as being a neuropathologist on the staff at
15 the Radcliffe Infirmary with some forensic
16 pathology on the side?
17 A. Talso was given a grant from the
18 Medical Research Council when I began at the
19  Radcliffe Infirmary to do neuro-embryological
20 rescarch. so I was really doing three different
21 things. Actually there were more, but three
22 basic things. I was one, doing my
23  neuro-embryological research, which was related
24  to brain tumors. [was doing this forensic
25 business and I was doing this sort of senior

O 00~ bW

1 Iigren

2 registrarship, diagnostic hospital/clinical

3 neuropathologist.

4 Q. Would it be fair to say that your

5 primary interest at that time was still trying to

6 conduct this research but that you were kind of
7 holding down two jobs to fund it. or were you

8 actually practicing neuropathology or how would
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9 you describe your status during that time?

10
11
12
13
14
15
16
17
18
19
20
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A. I think there could easily be an
analogy between an associate professor here who
would have an NIH grant, who would be doing some
research in his department and also doing some
diagnostic work, either a pathologist looking at
slides or as a clinician looking at patients, so
it's just the main grant-giving body in England
is the Medical Research Council. It's the
equivalent of NTH.

Q. From 1980 to 1981 were you a faculty
member of any college or university in England?

From 1980 to 1984, until 1984, were

you a faculty member of any college or university
in England?

A. The last page of my - I thought I had
a photocopy of the faculty membership

Itgren
certificate. I don't remember when that was
dated.

Q. That's a good point. Actually if you
look at CV No. 2, I think that's the one that has
it. Let's look at that.

A. Ithinkit's '84. Hereitis.

Q. Where do you find it?

A, It's in the very back of Exhibit 3.

It's dated 31 January 1984,

Q. Soon January 31, 1984 you became a
member of the faculty at Oxford University,
right?

A. That's what it says.

Q. My question is before that date, from
1980 when you got the Ph.D. until January 31,
1984, were you on the faculty of any college or
university in England?

A. No.

Q. Were you doing any teaching of medical
students during that interim from 1980 to January
31, 19847

A. 1was giving the university lectures
in brain trauma, brain infection, brain

 demyelination. 1 gave either four or five major

Ilgren
lectures on brain diseases in the pathology
course at the University Medical School. It was
part of their curriculum.,

In England when you finish high
school. as it were, you go into medical school.
It's three years of a preclinical medical
training. then three years of a clinical medical
training, but you're still in medical school.

In the first three years, [ think it's
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11 in the third year, they are required to take a

12  basic pathology course, and neuropathology and
13 other pathological subspecialties are covered,

14  and the neuropath department always participates
15 in that teaching program, so, for example, in the
16 general pathology department the experts in renal
17  pathology would give a couple lectures on kidney
18 disease, The experts on whatever would give

19  their didactic presentation.
20 Q. SoifIcould again try to summarize
21 inlayman's terms, from 1980 until Janvary 31,
22 1984 you were not a faculty member on the paid,
23 full-time faculty of the medical school at the

24  University of Oxford, but what you did is you

25 gave some lectures to third-year medical students
0190 B
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2 in the specialty of neuropathology, would that be
3 fairto say?

4 A. And house staff and clinical medical

5 students. There was a whole series of different

6  grades of students, of house staff,

7 Q. House staff at the Radcliffe

8 Infirmary?

9 A. Yes. Other residents, we also had to

10 make certain presentations to the entire

11 department, so there is a whole different series
12  of training or teaching.

13 Q. Does that appear on the CV, that

14  particular experience?

15 A. Which experience?

16 Q. That you have just mentioned where you
17  gave the lectures in neuropathology to the

18  medical students or the house staff?

19 A. No.
20 Q. This reference in 1983 of subfaculty
21 member, department of biochemistry, University of
22 Oxford, that's something different?
23 A. T just took this off of what they sent
24 me. That should be '84. I'm sorry it's 50
25 complicated. Look at the back of Exhibit 3,
0191
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2 You're a member of a college. You're in that

3 faculty, but you're a member of a subfaculty,

4  because obviously that biological and

5  agricultural sciences has a number of

6 subfaculties. so in that they would have, they

7 probably had physical chemistry, organic

8 chemistry. biochemistry, zoology, celtular

9 pathology.
10 So for each subfaculty they would have

~11  maybe 30 people. I can't remember exactly how

12 many. Then you would have subfaculty meetings
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every two or three weeks, They would talk about
who is doing what research, how they should
revise what aspects of the curricula, what should
they be teaching, what shouldn't they, all sorts
of things.

Q. OnJanuary 31, 1984 you became a
member of the biologicat and agricultural
sciences faculty at the University of Oxford and
also at the same date you became a member of the
subfaculty in biochemistry?

A. Exactly.

Q. So where it says that that occurred on
your CV in 1983, that should be 19847

Ilgren

A. Yes, ) -

Q. I would like to get back to the
research project you did with Professor Shubik.

That took place from 1985 to 1987, correct, and
during that time period — you were nodding your
head.

A. Tmsorry.

Q. During that time period you remained a
member of the faculty of the Department of
Biological Sciences at Oxford?

A. Yes.

Q. What portion of your time during those
years when you were on the faculty until 1987 was
spent on that research project? Was that your
day-to-day activity or was that half your time or
how did that work?

A, It would be hard to estimate. Maybe
20 percent of my time, 25 percent of my time.

Q. Asfar as the grant that was awarded
by the health and safety executive, first of all
that's the health and safety executive in
England?

A, Yes

Q. As far as that grant, were you a

Tigren
recipient of the grant or was the recipient
Professor Shubik, or was it both of you?

A. We were co-recipients on the grant.

Q. Soifwe went to the grant application

and looked. it would list Ilgren and Shubik?

A. Itshould, Ihaven't looked at it,

but it should list that.

Q. Would it list anyonc else?

A. No. just the two of us,

Q. Do you know if Professor Shubik had
received any previous grants from the Health And
Safety Executive?

A. Tldon'tbelieve so. I just don't
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know. I don't believe so.

Q. Do you know who it was who came up
with the idea for this particular research
project?

A. Ithink it was largely Shubik in that
it was a project based on the idea that there may
be a two-stage initiation promotion type reaction
that would occur between the iron and the
asbestos fiber, whereby perhaps the iron as it
bound to the fiber could potentiate its effects.

He and I obviously discussed the thing

0194
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in great detail and modified the protocol, but 1

would think the fondamental ideas would certainly
be his.

Q. How was it that you came to be
involved in that project, since your prior
experience had not been in this field?

A. Thad aboss in neuropathology, Trevor
Hughes, who was also bursar of Green College, and
the head of Green College was Sir Richard Doll.
The head of Green College. one of the other 38
colleges, was Sir Richard Doll. Sir Richard had
invited Professor Shubik to be a proper fellow of
Green College, a senior fellow, research fellow.
He would have been a senior research fellow, an
SRF, of Green College,

I was one of the rare Americans in

Oxford, actually working in Oxford I should say.
There are lots of Americans around, but actually
working in Oxford. and Trevor Hughes must have
told Shubik that there was an American working in
his department who was terribly interested in
cancer of all kinds, so Shubik invited me over to
his house for a drink and we struck up a pretty
good friendship and he knew I really enjoyed

Tlgren
doing experimental work, and he was fundamentally
an experimental pathologist.

So we were walking across, | remember
we were walking across the park behind his house
one day and he said well, how would you like to
do an asbestos experiment? I said sure, That
was how it started.

Q. Did Shubik receive his appointment on
the faculty as a professor or don or whatever you
call it at Green College?

A. Sure.

Q. Iknow he was affiliated with Green
College, but what faculty department would that
be?

A. He would be in the faculty of clinical
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17 medicine.

18 Q. Ishestill there?

19 A. Tthink so. [don'tknow. Pretty old
20 now.
21 (Ilgren Exhibit 10, excerpt from World
22 of Learning 1987, marked for identification,
23 as of this date.)
24 Q. We have marked as Exhibit 10 a

25 photocopy of a cover sheet and a section of a
0196
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2 directory called The World of Learning, 37th

3 edition, 1987,

4 What I did is I pulled out Oxford

5 faculty. I'm trying.to find out if we can find

6 where Shubik —
7 A. No, this is too abbreviated. 1
8 shouldn't volunteer materials for you, but I
9  could give you the full, they call it the Oxford

10 calendar. It's a red book about 300 pages long.
11 It lists all the proper fellows. Thisisa

12 pretty bare-bones —

13 Q. Would it be fair to take it that

14 what's listed here are the faculty members who
15 have the rank of fuil professor, and it doesn't

16 list the people who have lesser ranks?

17 A. No, there are other professors here

18 for sure of all different kinds. I can send you

19 thebook.
20 Q. Inany event, it's a bad list, an
21 incomplete list?
22 A. Very abbreviated and incomplete.
23 Q. Would it be fair to say from 1985
24  through some subsequent period of years, maybe up
25 to the present, maybe not. Professor Shubik was a
0197
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2 professor in the department of clinical medicine?
3 A. No, you can't say that. Hewas a

4 senior research fellow at Green College. To my
5 knowledge. he would have had no professorial

6 status whatsoever. He would have been on the

7 faculty of clinical medicine and he would have

8 had no teaching duties, no administrative

9 responsibilities,
10 Q. So when we look at your CV. Exhibit 1,
11 at page 2 and at page 7, where he is listed as
12 Professor P. Shubik, we should drop the professor
13 part?
i4 A. He was a professor in Chicago at
15  Chicago Medical School from 1953 to 1962, I
16 think. The years might be slightly off. Then he
17  became director of the Eppley Institute in
18 Nebraska. Ithink he was an adjunct professor
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19  with the University of Nebraska or whatever was
20 there.

21 Then he became a visiting fellow at

22  the University of Heidelberg, where I think he
23  was a professor, but to say that he was an Oxford
24  University professor at that time would be

25  incorrect, 5o you could just call him Dr. Shubik.
0198
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2 Q. So the reference on the CV to

3 Professor P. Shubik at the time this study was

4  underway should not be Professor, it should be

5 Dr., because he wasn't actually a professor at

6 Oxford at the time?

7 A. That's right.

8 Q. AsTunderstand it, what this research

9 project was was you and Dr. Shubik were trying to
10 chelate the iron in the body to block the

11 formation of asbestos bodies, would that be kind
12 of a thumbnail sketch of what you were

13  attempting?

14 A. And also thereby inhibit or at least

15 ameliorate the pathogenic process. That's pretty
16 much ahead of its day. The last couple of years
17  with free radical ion, iron-related free radical
18 iom theory coming out is a very important

19 underlying mechanism in certain aspects of
20 cancer, particularly in asbestos-related
21 disease. As farasIknow there was basically
22 nothing in the literature that really suggested.
23 There have been subsequent papers,

24 largely in vitro studies where they did manage,
25 using chelators, to block a radical-related
0199
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2 change. The problem here was a pretty simple
3 one, that if you take a rat and you ask the

4 question if I put asbestos fibers into that rat

5 andI try to block by reducing its iron content

6 so that there is insufficient iron going to the

7 fiber. will the fiber still make disease.

8 In theory it's a great study but in

9 practice you need to kill the rat, so to speak,

10  because there is so much iron in the rat, it's

11  almost impossible to deplete its stores whereby
12 it wounldn't form.

13 Q. Soagain if I could try to summarize

14 this. the intent of the project was to see if you
15 could inhibit or prevent or ameliorate the

16 formation of ferruginous bodics or iron asbestos
17 bodies in the rat?

18 A. Right. ~

19 Q. By chelating the iron?
20 A. Right.
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21 Q. What happened was in order to take
22 enough iron out of the rat to do that, the rat
23 died of iron deficiency?
24 A. - The rats didn't die. The results were
25 notclear. The rats didn't die. In other words
0200
Iigren

there was a subacute phase and a chronic phase,
but one couldn't --

Q. They got pretty loggy?

A. Nothing really untoward happened to
the rats. It's just simply you could not say
that there was less inflammation in the
chelated-treated animals as opposed to the ones
without. )
10 There was one group of animals that
11 for some reason seemed to get a kind of rebound
12 deposition of iron, if I recall, with againas [
13 recall a lot more inflammation.
14 Q. How many animals were involved?
15 A. 1would have to get my lab notebooks.
16  There would be hundreds over the time pericd.
17 Q. These were rats?
18 A. Therats, I can't remember if they
19  were wistars or whatever.
20 Q. But this was not a human study, this
21  was a study on rats?
22 A. This was a study on rats.
23 Q. Idon't mean to make more of this than
24 thereis. Idon't mean to stop you but I think I
25 understand what the thinking was, I'm just
0201

W I W& WN -

ligren
trying to set some basic information about the

1

2

3 study.

4 The animal at issue or used was rats,

5 A. Right,

6 Q. The asbestos was introduced to the

7 rats by what, inhalation or injection or what?

8 A. This is how I met Chris Wagner, in

9 fact. Shubik knew Wagner and we went to Chris
10 Wagner's lab in Penarth to discuss the studies
11 with him and also enlist his senior technologist,
12 Rodney Hill, to help us do the intrapleural

13  innoculation.

14 So we used, as I recall, [ think

15 chrysotile, amosite and then we also used

16  erionite. which is not asbestos. I believe those
17  three fibers types.

i3 Q. Was that introduced into the rats by
19  intrapleural injection, the different fibers?

20 A. Yes.

.2 Q. Who actually did that work, was that
22 you or Shubik or Wagner?
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23 A, Tt was Hill, because he had such
24 experience with the intrapleural injection
25 technique.
0202
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Q. In terms of the iron chelation, how

3 was that physically accomplished?

4 A. We put an experimental iron chelator

5 that we got from Procter & Gamble in the drinking
6 water, a certain level, and we also periodically

7 administered desferroxamine via tail vein

8 injection, and there was a set regimen, drinking
9 water, tail vein injection. Sometimes I would do
10 tail vein injection.

11 Q. The object of that was to get the iron.
12 ountof the rats, in simple terms?

13 A, Yes,

14 Q. Was the study funded in some part by
15 Procter & Gamble?

16 A. AsI recall, the whole study was

17 funded by the Health And Safety Executive, which
18 I think is the English equivalent of NIESH.

19 Q. Was there any participation in the
20 funding by Procter & Gamble?
21 A. Idon't think so. Ican't remember.
22 Q. Was the study completed or what caused
23  the study to end?

24 A. We just decided that for the reasons [
25 listed, that it wasn't worth pursuing at that
0203
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time.

3 Q. Was there any thought in starting this

4  study or during the study that maybe this could
5 bean actual treatment for people with asbestos
6 bodies in their lung, it could be translated into

7 a human medical treatment?

8 A. 1 think Shubik and I talked about that

9 alot in the context of trying to block asbestos

10  body formation in people that might be acutely
11 exposed in a building where all of a sudden in
12 the newspaper in England you would occasionally
13 read about children who were suddenly immersed in
14  acloud of asbestos because they walked into a
15 contaminated room.

16 There was thinking about trying to

17  make chelator therapy for acute exposure,

18 something like this.

19 Q. But it didn't result in any human
20 therapy for asbestos disease of any kind?
21 A. No.
22 Q. Did it result in any published
23 literature in the medical or scientific
24 literature?
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Q. Were any reports issued to the funding
agency, the Health And Safety Executive?

A. [think we sent at least one interim
report in order to get the second phase of
funding, but I would have to check.

Q. Was there a final report at the end of
the study with conclusions in it?-

A. 1believe so.

RQ Q. Ifwe wanted to get a copy of either
the interim report or the final report, could
that be obtained today?

A. You mean this second?

Q. Not this second, Does it exist
somewhere today?

A. Isuppose so. David Gompertz at the
Health And Safety Executive was the liaison
officer there, and as far as I recall we dealt
with him. Shubik also deait with at the time the
head of the HSE, but the person really dealing
with the grant mainly was Gompertz and he would
be the contact person.

Q. You don't have a copy in your
possession?

A. Imight have it in my file.

Hgren
Q. You might or might not, you don't
know?

A. Do you want a copy?

Q. [I'would like to get a copy.

A. Idon'tknow. I'll have to -
MR. GERSON: We'll review everything
Bob wants.
A. I will have to check and see if it's
there. It's a long time. .

Q. While you're making a note there, the
fiber type that was injected intrapleurally into
these rats was what?

A. Tthink the three types of fiber,
chrysotile, amosite and erionite, but I can't
remember if we also had crocidolite. Idon't
remember exactly. I think it was chrysotile.

Q. Do you remember the type of
chrysotile?

A. Tthink it was UICC.

Q. Do you recall if any of these rats
succumbed to tumors?

MR. WILL: Why don't you refer to your

CV where it says secondary to crocidolite,

zeolite and erionite.
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Q. We are referring to page 77
MR. WILL: Yes.

Q. Mr. Will has pointed out that on page
7 it says crocidolite. zeolite and erionite, so
does that indicate that the type of asbestos
fiber was crocidolite?

A. Tt may have been. It's been a long
time since I have done this stuff.
10 Q. Do you recall if any of the rats
11 succumbed to mesothelioma tumors?
12 A. No. It was. I think they were
13 six-week and twelve-week study periods, so it's
14 not sufficient time for tumor formation.
15 Q. Do you recall the dose that was
16  injected, the dose of fiber injection?
17 A. Ithink these were standard 20 mg
18 inocula.
19 Q. So would it be a single 20-milligram
20 dose ineach rat? .
21 A. Ibelieve so. I would have to check.
22 1think that's correct.
23 Q. With respect to Professor Shubik, are
24 you saying that this experiment was the first
25 work on the two-stage cancer mechanism or had

O W0 DNV & N

1 Iigren
2 work been done on that before this particular
3  project?
4 A. Interms of asbestos-related disease?
5 Q. Let's start more generally. First of
6 all, as I understand, Professor Shubik was a
7 chemical carcinogen researcher, would that be
8 fair to say?
9 A, Shubik is acknowledged as a co-founder
10  of two-stage theory with Isaac Berenblum back in
11 1947,
12 Q. Before this project, wasn't Dr. Shubik
13  concerned with chemical carcinogens as opposed to
14 particles?
15 A. Tthink he did particulate work with
16 Saffiotti in the co-administration of iron oxide
17  particles with benzopyrene in hamsters to develop
18 alung cancer model. [ know he had done some
19 particulate research before that. but I think
20 this was probably the first experimental
21 investigation to test the hypothesis that iron
22 may have a role in the pathogenesis of
23  asbestos-related disease. :
24 Q. Soas far as Dr. Shubik's previous
25 work on the two-stage mechanism of cancer, he had
0208
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2 done some work with chemical carcinogens like
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pyrobenzene and also trace metals? When you say
particles —

A. [Ithink he has written almost 300
papers, so he has gone through a fair gamut of
chemicat and physical carcinogens.

Q. Are you saying that Shubik
hypothesized the two-stage cancer mechanism
contemporaneously with Berenblum?

A. No, I think Isaac Berenblum was a
reader in the Sir William Dunn School of
Pathology and he came in in about 1927. One of
his particular interests was investigating the
factors that would serve as modifiers of tumor
formation, so some of his early studies would be
applying a carcinogenic. a carcinogen to a mouse
and then burning the mouse. One study was carbon
dioxide snow. Another was scratching the skin,

Sa Berenblum aver the years before he
met Shubik had developed the thinking about
interactions between chemical carcinogens and
irritants. Shubik came along and participated
with Berenblum in the studies and was second
author, co-author, so I would say that Berenblum

Iigren
probably laid down a lot of the theoretical model
on which the study was done.

Q. In terms of chronology, would it be

fair to say that Berenblum had hypothesized the
two-stage mechanism before he began his work with
Shubik? That's all I'm trying to get at.

A. That's right.

Q. So Shubik was not a co-founder
contemporaneously in time of the theory?

A. Some people may shoot me for saying
that, but I mean a lot of people give, I would
think, Berenblum and Shubik equal credit for
this, but my understanding would be that
Berenblum added this additional material.

Q. You had mentioned that Shubik earlier
had done earlier work at the Chicago medical
school from 1953 to 1962, and in 1962 he left to
go to the Eppley Institute in Omaha, Nebraska,
correct?

A. Right,

Q. That's called something like the
Eppley Institute of Medical Research? Idon't
know its exact name, but it's in Omaha.

A. Something like that. yes.

Ilgren
Q. Are you aware of the fact that while
he was at the Eppley Institute he had one or more
grants from the National Cancer Institute?
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5 A. 1think he ran an NCI budget of

6 $6,000,000 to $10,000.000 a year.

7 Q. Did he ever indicate to you that he

8 had gotten in trouble with NCIT auditors for

9 commingling that grant money?

10 A. What a mess.

1 Q. You are familiar with that?

12 A. The big scandal. sure.

13 Q. Do you know if he ever was indicted
14 forthat? '

15 A. T had the impression, I didn't know

16 that when I first started working with him, I had
17 the impression that there was some very sloppy
18

bookkeeping at the Eppley.
19 MR. WILL: The question was do you
20 know whether he was indicted. Either you do
21 or you don't.
22 A. Tdo not know.
23 Q. Do you know if it was as a result of

24 that scandal which may or may not have resulted
25 inindictment that he left Eppley and went to
0211

1 Itgren

2 Heidelberg?
3 A. T'mnot sure, but it could very well
4 have been so. yes.
5 Q. Once Shubik got to Oxford after, first
6 of all do you know why he left Heidelberg?
7 A. I@don't know why he left Heidelberg,
8 Q. Inany event he came on the scene at
9 Oxford as you have described. Once he got there
10  he was doing other things other than this

11  particular research project, wasn't he?

12 A. He was, I don't know if he founded the
13 journal, I think it's Cancer Letters there, so he
14  had one of his journal offices there. He had

15 founded an organization called Toxicology Forum,
16 and he ran it from his office there.

17 I think he estimated he spent 200 days
18  ayear in an airplane somewhere traveling to
19  mectings and whatnot, so for the time he was in
20  Oxford he devoted some time to our research
21 project, some time to the journal, some time to
22 Toxic Forum matters. some time to other matters,
23 consulting,
24 Q. Do you know if Toxicology Forum
25 published a newsletter while he was at Oxford?

1 Iigren
MR. GERSON: I abject to the
3 relevance.
4 MR. WILL: Why are we going through
5 all this about Dr. Shubik?
6 A. Idon't know.
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Q. Did you ever appear as a co-author on
any of the Toxicology Journal or toxicology
newsletters that he published while at Oxford?

A. The newsletters? I don't know if
there are newsletters.

Q. Whether there are or not, my question
is did you author any articles in any of his
publications that he edited while he was at
Oxford?

A. 1 published one paper in Cancer
Letters. Tdon't think he was, he wasn'ta
reviewer for that.

Q. Is that paper listed on your CV
Exhibit 1?

{Continued on the following page.)

Ngren
A. Yes, that's a choriocarcinoma in vitro
paper.
Q. Look at the publications beginning on
page 12 and tell me where that shows up.
A 25
MR. BROWNSON: Why don't we stop
there.
(Time noted: 5:50 p.m.)

EDWARD B. ILGREN

Subscribed and sworn to before me
this day of , 1994,
CERTIFICATE

STATE OF NEW YORK )
. 88,
COUNTY OF NEW YORK )

I, DOUGLAS M. BURKE, a Shorthand Reporter
and Notary Public within and for the State of
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12 was duly sworn by me and that such
13 deposition is a true record of the testimony
14 given by the witness.
15 I further certify that I am not related
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Comments on the paper "Cytotoxicity of a Short-Fibre Chrysotile for Human Alveolar
Macrophages; Preliminary Observations (1983). Yeager H, Russo D A, Yanez M, Gerardi
D,Nolan R P, Kagan E, Langer A.M. Eavironmental Research; 30,224-232.",
The paper presents a series of results which demonstrate higher cytotoxicit.y for a "short-fibre"
chrysotile from Calidria than for the reference UICC chrysotile A from Zimbabwe despite a
vii'tually identical number of fibres longer than 5 pm in the applied doses. Progressively milled
derivatives ofthe Calidria fibre were even more cytotoxic even though there were no long fibres in
the milled forms. 'This conclusion was presented as having important biological implications for
the use of short fibre chrysotile in industry.
The Calidri:a fibre and the milled forms used by Yeager were those produced and described by
Langer etal (1978). The UICC chrysotile was that prepared by Timbrell, Rendall and others in
the late 1960s and described in the report of the Johannesburg Pneumoconiosis Conference
{1970).
Lanéer‘ et al. (1978) reported decreasing hemolytic activity for the Calidria fiber and the
progressively milled derivatives of it. This result was unexpected because milling results in
smaller particles, increased surface area, and increased particle numbers per unit mass, all of
which are normally associated with increased biological activity including hemolysis. Langer
explained this apparent contradiction by the observation that the milling had significantly changed
the surface characteristics of the fibers and produced an impressive amount of physico-chemical
data to support this argument. -
The fiber lengths were measured by Transmission Electron Microscopy from high magnification
photographs. The sample preparation for the TEM measurement involved dispersion of 1. mg of
the bulk fiberin 0.1 ml of nitrocellulose ( 1% inamylacetate). This preparation technique ought
notto introduce any size selection in thesample, and all size ranges should be fuily represented.
Approximately 1000 particles were measured for each fiber sample with a specific set of fiber and
fibril definitions viz: "a particle composed of at least two fibrils, the shorter being contiguous with
and comprising at least one-half of the first, was called a fiber; objects counted as fibers possessed
a length/width aspect ratio of at least 3:1; objects with smaller aspect ratios, composed of many
fibrils, were counted as clumps; single fibrils, of any aspect ratio, including contiguous fibrils that
did not meet the fiber criterion, were called fibrils.". These fiber definitions are not standard but

would help to reduce inter-observer differences within that study. The minimum fiber length
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recorded was 0. l um but no fiber diameter measurements were reported. A separate recard was

[ 4

kept of the fiber or fibril nature of each particle and the datfa were presented.in separate ta.bl_a for
fibers and fibrils each classified by length.

Yeager combined the data from the two tables of Langer et al. and simplified the length classes but
did not explain fully how the mass/number indices were obtained. The ndmbers of fibers per
microgram of dose were calculated assuming an average ﬁbril diameter of 0.0333 um and an
average fiber diameter of 9 times this figure, i.e. 0.3 ym (Yeager did not explain that Langer et al
had made this distinction). A particle with a diameter of 0.3 um would have to have a length of at
least 0.9 pm in order to be classed as a fiber but Yeager did not explain how the mass of fibers
shorter than 0.9 pm were calculated even though Langer et al recorded more than 65% of fibers in
the range of 0.1 um to 1 pm for the unmilled Calidria fiber. The assumptions made about the
diameters to be used for these particles would have an influence on the calculated fiber numbers
per milligram.

Yeager et al did not explain how the mass/number indices were calculated for the UICC
chrysotiie or what assumptions were made about the diameter distributions. They stressed the
point about the absolute numbers of fibers in different length ranges in the actual doses used,
correctly pointing out that 30% of 100,000 fibers is the same as 3% of 1,000,000 fibers. If this
were genuinely the case for the fibers in this study then it might be very important. However there
are good grounds for suggesting that the problem was oversimplified and too many assumptions
were madein the arguments. For example, it appears that Yeager assumed that the diameter
distributions of the UICC and the Calidria fibers were the same. There are no grounds for this
assumption and since the diameter is a controlling factor in the calculation of numbers of fibers per
unit mass it could make a critical difference.

Yeager used the length distribution data from the paper by Timbrell (1970) as the source of fiber
numbers of the UICC chrysotile A. However, in contrast to Langer, Timbrell carried out TEM
analysis of samples collected using a thermal precipitator dust sampling instrument from airborne
dust clouds generated by a dust dispenser in a chamber. Timbrell did not describe his sample
preparation methods but this dust generation and sampling method could not avoid some size
selectivity for the sample as measured by TEM. Also Timbrell measured only particles greater
than 0.2 #m, he provided no other indication of fiber counting criteria and made no distinction
between fibers and fibrils.
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Table 1 shows how different assumptions about fiber diameters can produce radically different
mass/number wndices for. UICC chrysotile and Calidria chrysotile from Yagers' own length
distributions. Fibers per unit mass for all fibers range from 1.4 millionto 1 10 million for the UICC
chrysotile and from 9.2 mullion to 540 million for the unmilled Calidria fibre. For fibers i‘c;hger
than 5 pm the numbers range from about 350,000 to 28 million. So if fiber numbers from Yeagers
data were calculated using different assumptionsrabout fiber diameter, then different conclusions
might be made about the absolute fiber numbers although because the ass:xmptions are made
equally for both fiber types the relative fiber numbers are thesame. The Calidria chrysotile would
still have the same number of long fibers as the UICC chrysotile A, and stili have more fibers of alt
lengths. However, since there were no actual diameter distribution data, it is difficult to see how
fiber number comparisons can be made, giventhe ranges shownabove. )

Yeager etal. also cited 2 paper by Rendall (1970) with respect to the ULCC asbestos minerals but
they did notuse the fiber length data of Rendall even though it was critically different from that of
Timbrell (1970) and similar to the data for the untreated Calidria fiber of Langer (1978). As with
Timbrell the lower length limit for measurement of fibers was 0.2 pm.

The data from Gibbs and Hwang 1380, which are more amenabie to fiber mass calculations, show
how strong are the influences of the dimensions of a small proportion of the long, thick fibers
measured and that the actual fiber dimensions measured are critical to the calculated numbers of
fibers per unit mass. Ina pair of airborne chrysotile samples from mining and bagging operations
they found that fibers longer than 5 pm constituted only 1.3% and 3.94% of the fiber numbers but
39% and 59% of the mass of the fibers. Any assumptions about fiber dimensions, diameters or
lengths, of just a small number of long fibers in the sample have a dominant effect on the fiber
numbers calculated The total fiber numbers for these samples of 1.8 x 10" and 1.2 x 10 per
milligram respectively are controlled mostly by the diameters and numbers of these few long
fibers. The statement by Yeager that the numbers of long fibers in the doses of unmilled Calidria
fiber and in the UICC chrysotile are the same despite the differences in the total fiber numbers is
then really only a function of the assum;;tions made about fiber diameters used in the calculations,
The lesser importance of the short fibers in this calculation and an indication that the épparem
difference between the two fibers may be largely a result of the assumptions made by Yeager are
shown by the following calculations. If25% of fibers shorter than 1.0 pmare added to the data of
either Timbrell or Rendall and the fiber numbers per unit mass are recalculated then it shows that
while the absolute fiber numbers increase dramatically (as expected) the numbers of long fibers
per unit mass remain virtually the same. The numbers of long fibers per unit mass then are very '
insensitive to the fiber counting rules for short fibers or to the analytical methods that might

influencethe numbers of the finest and shortest fibers.
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These two data sets produced by différent observers ( Timbrell and Rendall, both intimately

involved in the production of the UICC asbestos) still differed by a factor of 2despite apparently

using the same methods on the same samples, indicating that conclusions based upon differing - -

fiber numbers should be treated with caution.

Not only were the measurements of fiber dimensions by Langer er al. and by.'l'imbrell and Rendall
based upon different sample types and used different preparation procedures but they also used
different criteria for inclusion of fibers in the count. [n addition to this, the same assumptions
about fiber sizes were wrongly applied to fiber populations with different length classes in
calculating fiber numbers in the doses. There was in fact no sound basis for making comparisons
of the size distributions or the fiber numbers of the UICC and the Calidria fibers and no basis for
discussions about the relevance of fiber length to toxicity. The fact that large numbers (5 x 10%) of
fine Calidria chrysotile fibers were cytotoxic to human macrophages is scarcely surprising and the

fact then that even larger numbers (1.15 x 10'") were more toxic is even less surprising.
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Table2. Fiber numbers per microgram for UICC chrysotile calculated from the data of Timbrell
and of Rendall (1970) and adjusted by the addition 0f 25% of fibers shorter than | pm. "

vUICC Original Data | Shortfibersadded| OriginalData | Shortfibersadded
Timbreil 3.6x10° 49x10° 0.9289x 10° 0.9287x 10°
Rendail 7.tx10° 9.5x10° 0.4333x10° 0.4332x10°

Table 3.Fiber number per microgram of chrysotileas used by Yeager, asrecalculated for this review,.
and compared to other chrysotiles.

ALLFIBERS | FIBERSL>Sum
YEAGER UICC A 0.1x10" 2.5x10°
TIMBRELL (1970) UICC A (Recalculated JA) | 3.7x10° 9.3x10°
RENDALL (1970) UICC A (Recalculated JA) 7.1x10° 4.3x10°
YEAGER Calidria, unmilled. 1.1x10* 2.1x10°
LANGER Calidria Unmilled (Recalculated JA) | 2.2x10" ° 4.5x10°
GIBBS & HWANG 1980 Mining 1.8x10° 23x10
GIBBS & HWANG 1980 Bagging 1.2x 10’ 45x10°
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Dr. E. B. llgren, MA, MD, DPhil, MACPath, MRCPath
Faculty of Biological Sciences,
Subfaculty of Biochemistry,
University of Oxford,
St. Edmund Hall, .
Oxford

Conwyn Apartments,
Apartment No. 503,
830 Montgomery Avenue,
Bryn Mawr, Penna., USA
19010
Tel: 215 525 5960 / Fax: 215 520 1156

Dr Charles Lorberau, PhD

Division of Physical Science &
Engineering,

Measuements Research Branch,

National Institute of Occupational Hygiene,

Cinn., Ohio

tel 513 841 4301 {fax 4500}
5 January 1994
Dear Dr Lorberau,
Thank you for offering to check your files in an attempt to identify the
individuals to whom you may have sent the Calidria chrysotile samples. As

discussed, I would be very interested to know of further data pertaining to
fibre size, elemental analyses, and tremolite content. Thank you.

yours most sincerely,

“A
IE-tY-Gy &>
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PARTIAL LIST OF PERSONS RECEIVING SAMPLE OF CHRYSOTILE (CH-29)
SOURCE: UNION CARBIDE, CALIDRIA ASBESTOS

copy of list received from Loberau of individuals who requested Calidria
samples for research - original not found; date not known ca Feb 94.

Paut Laraia

Wastex Corp.
5§10 Heron Or., Suite 107
Bridgeport, NJ 08014

David Rodriguez,
American Analytical Laboratories
100 Lincoin

‘Akron, OH 44308

C. Edward Howard

Center for Environmental Measurements
Research Triangle Park

Research Triangle Park, NC 27709

John FoyHoppe

Southem lllinois University
Dept. of Chemistry
Carbondale, IL §2901

Dr. Briant Davis

South Dakota School of Mines
Inst. of Atmaspheric Sclences
501 E. St. Joseph

Rapid City, SD 57701

Alan Johanns

Ames Enviconmental
3910 Lincoln Way
Ames, lowa 50010

Dr. John Roulston
DCM Sclence Labs
12975 W. 24th Pt.
Golden, CO 80401

Jerry Krause '
Colorado School of Mines Research Institute
PO Box 12
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PARTIAL LIST OF PERSONS RECEIVING SAMPLE OF CHRYSOTILE (CH-29)
SOURCE: UNION CARBIDE, CALIDRIA ASBESTOS

Golden, CO 80401

Mr. Lee Stone

Asarco Inc.,

Tech. Reseach Center
3422 South 700 W

 Salt Lake City, UT 84119

T Sgt. Mike Wantland

Occupational Environmental
Analytical Department,

Brooks AFB, TX 78235

Gregory Bromley,
Core Laboratories, Inc.
5295 Hollister Rd.
Houston, TX 77040

Mr. William E. Gardner
Technology of Materials
721 East Gutiesrez

Santa Barbara, CA 93103

Dr. Lily Prigge
Microanaiytical Services, Inc.
201 S. Lake Ave., Sutte 402
Pasadena, CA 91101

‘Barbara Przybyiska

EMS Laboratories
507 Mission St.
South Pasadena, CA 91030

Marit Lanne

Swadish State Power Board
Box 818 S-721 22 Vasteras
SWEDEN

Nancy Clark

Heaith Sciences Center, Occupational Health Lab
McMaster University, 1200 Main St W.
Hamiiton, ONT

CANADA L8N 325

C J Martin

Oxford Research Unit,
Foxcombe Hill,

Boars Hill,

Oxford

Or, Claudio Martinelll

UCAREF00009426



3

4
PARTIAL LIST OF PERSONS RECEIVING SAMPLE OF CHRYSOTILE {CH-29)
SOURCE: UNION CARBIDE, CALIDRIA ASBESTOS

Sezione Fiscia Amblentale

Presidio Multizonale di Prevenzione - ULSS 25
via 8. D'Acquiso 7

37122 Verona, ITALY

Biancotto Dott Renzo
U.L.S.8.N. 25 - Regione Veneto
Fisica DellAmbiente

Via Salvo D'Agusto

7-37122 Verona, ITALY

Drs. Gabriele Fomacial and Moreno Berlincioni
Servizio Muitizonale di Prevenzione
Unita Operative di Chimica Amblentale 4
via del Ponte alle Mosse 211
50100 Firenze, {TALY

Dr. Gluseppe Scanarello
Istituto Di Medicina del Lavora
Universita’ degli Studi de Diena
Via del Tufi 4

53100 Siena, ITALY

Or. Luigl Paolett
Laboratori¢ di Uitrastructure
Istituto Superiore di Sanita
Viale Regina Elena 299
00161 Roma, {TALY

Dr. Dinesh J. Parikh

Head, Occupationat Hyg. Division and Asst, Director
Natianal institute of Occupational Health

Meghani Nagar, Ahmedabad, 380010

INDIA
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FIBER SIZE DETERMINATION

AND DISTRIBUTION OF

CALIDRIA CHRYSOTILE ASBESTOS

BY

TRANSMISSION ELECTRON MICROSCOPY

Client:

Re:

Job Number:

Date:

Analysts:

Director:

for:

KCAC Inec,
P.0. Box K
King Cicty, California 913930

Fiber Size Determination and Distribucion

8032

November 30, 1991

D. R, Miller
S. P, Breloff
B. E. Lisk

G. D. Browning

T. J. Spengler

ASTECO, INC.

£0 BOX 179

MIDDLEPORT, NEW YORK 14105
(716) 735-3894
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QBJECTIVE: !

To determine the filber size and.distribucion of Chrysotile fibers i{n 4
different samples of Calidria Chrysocile Asbestos using Transmission Electron
Microscopy. The four samples being.SG-130 (Scandard Crade), RG-1l44 (High- Puricy
Open), RG-244 and Short Fiber Chrysotile Ore.

PROCEDURE:

The samples were prepared for analysis by water filctration while trying co
discurb them as little as possible and thus attempting keep any change in cthe fiber
size of the sample to a minimum. A known amount of each sample was added to one
liter of water and mildly shaken by hand to disperse the sample into suspension.
A serles of dilutions of each suspension was chen filtered through 0.lym pore size
mixed cellulose esther filcers and prepared for TEM analysis using a modified Jaffe
wash and acetone condensation wash. The different dilutions of each sample were
then evaluated for in the TEM for fiber loading and preparation aceceptabilicy, and
onea preparation was chosen for analysis. :

Analysis begun on the selected preparation and proceeded until 400 fibrils
were counted., Asbestos fibers which normally would be counted as complex scructures
{bundles, clusters or matrices), were examined closely and the individual fibrils
which composed the structure were counted and measured individually as accuractely
as possible. The length and widths of the fibrils counted were measured at 20,000
and 60,000 magnificacion respectively. For each sample a morphology photomicrograph
was taken of a typical fibril in each of three categories: < 5um, > Sum but < 10pm
and 2 1Oym. It was assumed that all fibers in the samples were Chrysocile,
therefore only one diffraction photomicrograph and EDXA spectra were obtained from
each sample during the course of the analysis (the morpholagy of the fibers counted
support this assumption).

Afcer the analysis of samples SG-130, RG-144 and RG-244 were completed it was
requested that an additional sample be analyzed. This sample was a portion of RG-
244 which had not been ctreated with silicon by the manufacturer. Also it was
requesced that the original sample of RG-244, which had been treated with silicon
be reanalyzed after steps were taken to dispersa cthe sample better. The original
sample of RG-244 was immersed in an ultrasonic bacth for 30 minutes along with the
new sample of RG-244. Both samples ware refiltered and reanalyzed.

The short fiber chrysotile ore was analyzed using boch PLM and TEM analysis.
The course portion of the sample was f£irst separated using a stfreo microscope and
forceps. The largest portion of this subsample was measurej using the stereo
microscope and ruler uncil {t was no longer feasible. At this point the portions of
the sample were immersed in refractive index liquid and analyzed using Polarized
Light Microscopy uncil 400 particles were counced and measured. The remaining finer
portion of the sample was then separated into two similar samples. One of which was
suspended in water and filtered while the other was mortared and immersed in an
ultrasonic bath for 30 minutes before filtration. Boch samples were then analyzed.

TEM - 1
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CALCULATIONS AND DEFINITIONS: ’

Fibers were discribuced inco different categories according to their length, widch
and aspect racio. For the purposes of this reporc a fiber is defined as a particle
possessing parallel sides and an aspect racio of 3:1 or greacer where aspect ratio

is defined as the numerical proportion of length to widcth wich the width being
defined as 1l:

Aspect Ratio = x:1

x:i
W .
vhere x = the aspect ratio
L - length of the fiber in microns (um)
W = width of cthe fiber (pm).
Nota: The larger the aspect ratio the longer che fiber.
Thus each sample has three disctributions, one sach for their length, width and
aspect ratio. The mean, mode and median of each of the sample’s discribucions was
also calculated. The mean used in this report is the arithmecic mean and is defined
as:
n
> X
1=l
g o=
n
where p = the arithmetic mean (lengch, width or aspect ratio)

n - the number of fibers counted

Xi= che quantity of the i fiber
(lengeh, width or aspect ratio)

{ = che it fiber.

The median {s defined as the middle variate for a population of variates arranged
in either increasing or decreasing order for a population with an odd number of
variates and the arithmetic mean of the two middle variates if the population has
an even number of variates. The mode is the most frequently appearing variate in
a population. 1In the report the mode is reported as an interval cactegory of either
length, width or aspect ratio.

Positive Skewness 1s defined as a distribucion in which the majority of the
population is smaller than the mean, and the largest component is below che midpoint.

TEM - 2
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REMARKS ; '

This report has been prepared for KCAC, Inc , and is not intended to be relied
upon by ochers. Any reproduction of the report is to be in its encirety. The
samples have been submicred to ASTECO for analysis and po sample collection activity
has been parformed.

All aspect ratios are referred to by the length or x component, thus a graph
category of 3 - 6 would correspond to a range of aspect ratios from 3:1 to 6:1.

All length bar graph x values correspond to the midpoint of a length range.
An x value of 1.75 would refer to a length range of 1.5 ym to 2.0 pm.

An assortment of graphs are included to help illustrate sample distributions
and various samples comparisons. Graphs which refer to the shorc fiber ore sample
as untreaced are the of che sample which was ultrasonicated but not mortared, graphs
which refer ro the short fiber ore sample as ultrasonicated are of the sample which
was ultrasonicated and mortared.

QUALITY ASSURANCE:

ASTECO is accredited by the American Industrial Hygiene Association for the
analysis of asbescas. Our accreditation number is 3356. This accreditation may be
verified by contacting che American Industrial Hygiene Assoclation at (216)
762-7294. The laborarory is also accredited by the New York State Environmental
Laboratory Approval Program (ELAP) for the analysis of fibers and asbestos. Our
accreditation number {s 10834. This accredicacion may be verified by contaecting
ELAP at 518 474-4471. The laboratory has accreditation by NIST (National Insticuta
of Standards and Testing) for the NVLAP program (National Voluntary Laboratory
Accreditaction Program). This accreditation may be verified by contacting NIST at
(301) 975-4016.

LIMITS AND_CONDITIONS

1. In compiling this report ASTECO INC. (hereinafter We/Our) has followed
procedures which we believe to be accurate and reliable buc there may be other
methods for evaluating asbestiform minerals which may produce different
quantitative results.

2. The analytical results reported herein are not to be viewed as exactly
equal to the results which may be found at different sampling locations due
to the nonuniformity in concentration of these types of substances.

3. Any use of, or reliance upon, the data, or other information, contained
herein by yourself, or any other party, shall be without any recourse to, or
liabilicy an Qur pare.

4, The breathing of asbestos dust may cause serious bodily harm and We can
make no warranty or guarantee that the results contained herein indicace that
safe levels of exposure exist. It is the responsibility of any user of
asbestos or an asbestos-containing product to ensure cthac safe handling
procedures are employed and cthat applicable government regulacions are
complied wich.
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DISCUSSION: ’

In the following discussion RG-244 SS will refer to the preparation of the
ariginal silicon treated RG-244 sample after it had been ultrasonicated, RG-244 SN
will refer to cthe original silicon treated RG-244 sample which wags not
uletrasonicated and RG-244 NS will refer to the sacond RG-244 sample sant which was
not treated with silicon and was ultrasonicated. ’

All three samples of the milled chrysotile which was originally submitted for
analysis were silicon treated. Analyses of these samples showed that the fiber
lengths of $SG-130 and RG-144 have similar mean and median values (Table II) with SG-
130 (0.89 and 0.63) belng slightly shorted than RG-144 (1.10 and 0.70). This can
also be seen in comparison of their aspect ratios (Table V). Sample
RG-244 SN has mean and median fiber lengths and aspect ratios which are longer than
eicher those of SG-130 or RG-144, which can be seen in Tables II and V. It should
be noted that the mode of RG-144 and RG-224 SN are the same (0.5 - 1.0) but the mode
of SG-130 {s lower than either of the other two original samples (0.0 - 0.5). The
mode of each of the three original samples are lower than eicher thelr means or
medians which indicates cthat all of these distribucions are positively skewed. That
is the largest component of each sample is smaller than either their mean or
midpoint. )

Another sample of RG-244 (RG-244 NS) was submitted, this one was not silicon
treated. This sample was ultrasonicated and analyzed. The original sample of
silicon treated RG-244 (RG-244 SS) was also ultrasonicated and reanalyzed. Table
11 and Table V show chat these two samples were shorter than the original
preparation of this sample. All three analyses of RG-244 are positively skawed,
most of the f£ibers in the samples RG-244 SS and RG-244 NS were between aspect ratios
12 - 24 while sample RG-244 SN had fcs largest portion fall between 24 - 48.

In comparing the three differenc milled variecies of Chrysotile, sample
RG-244 NS was used in comparison with SG-130 and RG-144 because it possessed closest
the average values from all three RG-244 samples. Though shorter than the original
values obtained for RG-244, sample RG-244 NS is scill much longer than either SG-130
or RG-144 (See Tables 1I and V).

In comparing the finer porcion of the Short Fiber Ore, the sample which was
not ultrasonicated yielded closest to a standard distribution though it was also
positively skewed wich its largest component being in the range of 1.0 - 1.5 microns
in length and 48 - 96 in aspect ratio. The ultrasonicated sample is shorter and is
also positively skewed with its largest component falling in the range of 0.5 - 1.0
microns in lengch but with an aspect ratio of 43 - 96 as in the non-ultrasonicated
sample (Tables II and V).

All samples had approximately the same results for fiber width distributions.
The means ranged from 0.042pm to 0.055um, the medians ranged from 0.040pm to 0.054um
and all samples had their largest component in the range from 0.03 - 0.05 microns
(Table IV).

All sample were comprised of at least 75% fibers s 5um with SG-130 and RC-144
having che largest components at 100% and 99% respectively. The three RG-244
samples ranged from 75 to 89 percent with sample RG-244 SS having the greatest
portions under Spym followad sample RG-244 NS and RG-244 SN respectively (See Table
I11).
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$810 onc ue .
. The coQrse portion of the.short fiber ore is difficult to cacagorize, che
sample seems Co be bi-modal with the primary mode of the lengcth at 3.2 - 6.4 cm and
the width at 0.0 - 0.1 cm. The secondary mode of the length discribucion is ac 0.0
. 0.1 cm and of the widch at 0.8 - 1,6. The aspect ratio has one primary mode at
1.5 - 3. Ic should be noted that the course portion of the ore in its nacural stace

is approximatly 64% non-fibrous. Only 36% of che course particulate of this sample
has an aspect racio of 3:1 or larger.
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cM
cD
cQ
cMQ

coQ

NAM

UF

AD

ADX

AQ

A2Q
AZ2

AZ2Q

NaM

TABLE I 4
FIBER CLASSIFICATION CATEGORIES
S 0 3 W BU 0 L
Tubular Morpholegy, not sufficienctly characteriscic for “classificacion
as Chrysotile
Characteristic Chrysotile Morphology
Chrysotile SAED pattern
Chrysocilé composition by Quancitacive EDXA
Chrysocile Morphology and composition by Quancitative EDXA

Chrysotile SAED pattern and composition by Quantitacive EDXA

Non-Asbestos Mineral

Unidencified Fiber

Amphibole by random orientacion of SAED (shows layered pattern of 0.53
nm spacing)

Amphibole by qualitative EDXA. The spectrum has elemental components
that are consistent of an Amphibole.

Amphibole by random orientation SAED and qualitative EDXA
Amphibole by quantitative EDXA

Amphibole by one Zone Axis SAED pactern

Amphibole by random orientation SAED and Quantitcative EDXA
Amphibole by one Zone Axis SAED pattern and Quantitative EDXA

Amphibole by two Zone Axis SAED patcterns with consiscent inter-axial
angle

Amphibole by two Zone Axis SAED patterns, with consistent inter-axial
angle and Quancitative EDXA

Non-Asbestos Minaral

" TEM - 6
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TABLE II.

Central Tendencies - Lemgth ... °
(All Values In Microns)

. Sample # Mean Medfian Mode
$G-130 0.89 0.63 0.0 - 0.5
RG-144 1.10 0.70 0.5 - 1.0

RG-244 SS 2.45 1.51 0.5 - 1.0

RG-244 NS 2.86 1.25 0.5 - 1.0

RG-244 SN 3.22 1.90 0.% - 1.0

Short Fiber Ore

Not Treated 3.67 3.00 1.0 - 1.5
Short Fiber Ore

Mortared and 2.89 1.75 0.5 - 1.0
Ulcrasonicaced

RG-244 SS - This sample was silicon treated and ultrasonicated.
RG-244 NS - This sample was not silicon treated but was ultrasonicated.
RG-244 SN - This sample was silicon treated but not ulcrasonicated.

TEM - 7

UCAREF00009435



TABLE III

Fiber Length Breakdown )
(All Values Are Percent Of Total Fibers) o

Sample #» Fibers s Spm Fibers > Spm and Fiber 2 10um
< 10um

$G-130 100 0 : 0

RG- 144 99 1 0

RG-244 SS 89 9 2

RG-244 NS 84 11 S

RG-244 SN 75 18 7
Short Fibar Ore

Not Treated 76 20 4
Short Fiber Ore

Mortared and 82 _ 15 3

m"ltrasonica: d WWD

RG-244 SS - This sample was sflicon treated and ultrasonicated.
RG-244 NS - This sample was not silicon treated but was ultrasonicacted.
RG-244 SN - This sample was silicon treated but not ultrasonicated.

TEM - 8

UCAREF00009436



TABLE IV ’

Central Tendencies - Width
(All Values In Microns)

Sample # Mean Median Mode
$G-130. 0.052 0.043 :0.03 - 0.05
RG-144 0.054 0.043 0.03 - 0.05

RG-244 SS 0.055 0.043 0.03 - 0.05

RG-244 NS 0.054 0.054 0.03 - 0.03

RG-244 SN 0.043 0.040 0.03 - 0.05

Short Fiber Ore
Not Treaced 0.042 0.040 0.03 - 0.05

Short Fiber Ore
Morctared and 0.046 0.040 0.03 - 0.05

1 ULcrasonlcacad

RG-244 SS - This sample was silicon treated and ultrasonicated.
RG-244 NS - This sample was not silicon treaced but was ultrasonicaced.
RG-244 SK - This sample was silicon treated but not ultrasonicated.

TEM - 9

UCAREF00009437



TABLE V

Central Tendencies - Aspect Ratio
(All Values As Lengch:Widch Ratio)

— — . —— ..}
Sample # Mean Median Mode
5G-130" 17.3 12.6 12 - 24
RG-144 23.4 15.0 12 - 24
RG-244 SS . 49.9 27.9 12 - 24
RG-244 NS 52.6 26.2 12 - 24
RG-244 SN 78.0 47.5 24 - 48
Shert Fiber Ore
Not Treated 91.8 75 48 - 96
Shorc Fiber Ore
Mortared and 65.7 37.2 48 - 96
Ulcrasonicated

RG-244 SS - This sample was silicon treated and ultrasonicaced.
RG-264 NS - This sample was not silicon treated but was ultrasonicaced.
RG-244 SN - This sample was silicon treated but not ultrasonicated.
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. QBJECTIVE: ’

To datermine the fiber length and distribution of Chrysotile fibers in two
unique samples of milled RG-244 calidria Chrysotile asbestos, one treated with
silicon, one untreated, by Transmission Electron Microscopy.

PROCEDURE:

The samples were prepared for analysis by water filtration and ultrasonic agitation
in order to disperse the sample as completely as possibla. A known amount of each
sample was added to 500 ml of water and submersed in an ultrasonic bath for 30
minutes mipwdas to disperse the sample into suspension. A series of dilutions of
each suspension was then filtered through 0.lum pore size mixed cellulose esther
filters and prepared for TEM analysis using a modified Jaffe wash and acetone °
condensation wash. The different dilutions of each sample suspension were then
evaluated for fiber loading and preparation accaptability. Then one dilution of the
untreated sample was chosen for analysis while all dilutions of the silicon treated
samples were deemed unsuitable. The main problem evidant in the treated sample was
that the fibers clumped together and did not disperse sufficiently to allow
measurement of individual fibrils.

The silicon treated sample was they resuspended in fresh water and ultrasonic
agitacion in excess of the original suspension was applied. The results of the
second suspension of this sample did not improve significantly €Gth the first. The
process was repeated with extended ultrasonication only to produce similar results.
The silicon treated sample was then resuspended a fourth time in a fresh 500 ml of
water and placed in a mechanical shaker for slow agitation for 3 hours. The

. suspension was then immersed in an ultrasonicated bath for 30 minutes, after which
dilutions were made and filtered. The preparations were evaluated and deemed to be
slightly better than the previous three attempts and were used for the analysis of
the silicon treated sample.

Analysis begun on the selected preparation and proceeded until 420 fibrils were
counted. Asbestos fibers which normally would be counted as complex structures
(bundles, clusters and matrices), were examined closely and the individual £ibrils
which composed the structure were counted and measured individually as accurately
as possible. Complex structures which could not be accurately counted and measured
as individual fibrils were discarded and not included in the fiber analysis (there
were a great deal of complex structures discarded in the silicon treated sample).
The lengths of the fibrils counted were measured ac 20,000 magnification.

CALGULATIONS AND DEFINITIONS:

Fibers were distributed into different categories according to their lengths, for
the purposes of this report a fiber is defined as a particle possessing parallel
sides and an aspect ratio of 3:1 or greater. Aspect ratio is defined as the
nunerical proportion of length to width with the width being defined as 1. Although

.p fiber widths were not measured, fibers were observed on screen and particles which
appeared to be close to the 3:1 fiber iimit were measured in both length and width
dimensions to verify the classification of the particle.

TFM - 1
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10NS D ITION ontinued):

The mean, median and mode were also calculated for each sample. The mean used in
this report is the arithmetic mean and is defined as : .

n
> X :
ie
B =
n
vhere p = the arithmetic mean (length, width or aspect ratio)

nw the number of fibers counted

Xi= the quantity of the i'h fiber
(length, width or aspect ratio)

1 ~ the 1it" fiber.

The median is defined as the middle variate for a population of variates arranged
in either increasing or decreasing order for a population with an odd number of
variates and the arithmecic mean of the two middle variates if the population has
an even number of variates. The mode is the most frequently appearing variate in
a population. In the report the mode is reported as an interval category of fiber
lengths.

Positive Skewness is defined as a distribution in which the majority of the
population is, smaller than the mean, and the largest component is below the
midpoint.

RE S:

This report has been prepared for KCAC, Inc,, and i3 not intended to be relied upon
by others. Any reproduction of the report is to be in {ts entirety. The samples
have been submitced to ASTECO for analysis and po sample collection activity has
been performed.

All aspect ratios are referred to by the length or x component, thus a graph
category of 3 - 6 would correspond to a range of aspect ratios from 3:1 to 6:1.

All length bar graph x values correspond to the midpoint of a length range. An x
x value of 1.75 would refer to a length range of 1.5 um to 2.0 pm,

An assortment of graphs are included to help illustrate sample distributions and
various samples comparisons.
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DISCUSSION:

The two sample, RG-244 silicon treated and Non silicon treated, show few major
differences, this can be clearly seen in the Semi-Log Comparison of the two samples,
The only difference i{s in percentage of total fibers made up by the smallest
subdivision (0.0um - 0,5sm), where there is clearly a greater percentage of the
smallaest fibers present in the untreated sample. The percentage of fibers <Sum are
comparable (89% in the silica treated sample and 92% in the untreated sample) and
the largest division (210um) is identical in both samples. -
The mean, and median fiber length of the untreated sample (1.83um, 1.00um) is
noticeably lower than that of the silicon treated sample (2.22um, 1.25am) and while
the mode for each sample was different, the untreated sample possessed almost equal
separation between the length categories 0.0um - 0.5u4m and 0.5um - 1.0um which could
possibly be considered to be one larger mode (0.0um - 1.0um) as a combination of the
two smaller categories.

£
All samples were posicivﬁi skewed,

QUALITY ASSURANCE;

ASTECCO {s accredited by the American Industrial Hygiene Association for the analysis
of asbestos. Our accreditation number is 356. This accreditation may be verified
by contacting the American Industrial Hygiene Association at (216) 762-7294. The
laboratory is also accredited by the New York State Environmental Laboratory
Approval Program (ELAP) for the analysis of fibers and asbestos. Our accreditation
number is 10834, This accreditation may be varifiad by contacting ELAP at 513
474-6471., The laboratory has accreditation by NIST (National Inscitute of Standards
and Testing) for the NVLAP program (National Voluntary Laboratory Accreditation
Program). This accreditation may be verified by contacting NIST at (301) 975-4016.

LIMITS AND CONDITIONS

1. In compiling this report ASTEGQ INC. (hereinafter We/Our) has followed
procedures which we belleve to be accurate and reliable but there may be other
methods for evaluating asbestiform minerals which may produce different
qualitative results.

2. The analytical results reported herein are not to be viewed as exactly
equal to the results which may be found at different sampling locations due -
to the nonuniformity in concentration of these types of substances.

3. Any use of, or reliance upon, the data, or other informationm, contained
herein by yourself, or any other party, shall be without any recourse to, or
liability on Our part.

4. The breathing of asbestos dust may cause serious bodily harm and We can
make no warranty or guarantee that the results contained herein indicate that
safe levels of exposure exist. It is the responsibility of any user of
asbestos or an asbestos-containing product to ensure that safe handling
procedures are employed and that applicable government regulations are
complied with.

TEM - 3
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NaM
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ADX

AQ

AZ

AZQ
AZZ

AZZQ

NAM

TABLE 1
FIBER CLASSIFICATION CATEGORIES

c T OF ERS W U QG
Tubular Morphology, not sufficiently characteristic for
classification as Chrysotile
Characteristic Chrysotile Morphology
Chrysotile SAED pattern
Chrysotile composition by Quantitative EDXA
Chrysotile Morphology and composition by Quantitative EDXA

Chrysotile .SAED paccerﬁ and composition by Quantitative EDXA

Non-Asbestos Mineral

c S CATION O B WITHOUT TU RPHO

Unidentified Fiber

Amphibole by random orientation of SAED (shows layered pattern of
0.53 nm spacing)

Amphibole by qualitative EDXA. The spectrum has elemental components that
are consistent of an Amphibole.

Amphibole by random orientation SAED and qualitative EDXA

Amphibole by quantitative EDXA

Amphibole by one Zone Axis SAED patterm

Amphibole by random orientation SAED and Quantitative EDXA

Amphibole by one Zone Axls SAED pattern and Quantitative EDXA

Amphibole by two Zone Axis SAED patterns with consistent inter-axial angle

Amphibole by two Zone Axis SAED patterns, with consistent inter-axial angle
and Quantitative EDXA

Non-Asbestos Mineral
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TABLE II

Central Tendencies - Length
(All Values In Microns)

Sample # Mean Median Mode
RG-244 S 2.22 1.25 0.5 - 1.0
RG-244 N 1.83 1.00 0.0 - 0.5
TABLE III
Fiber Length Breakdown
(All Values Are Percent Of Total Fibers)
Sample # Fibers < Sum Fibers > Sum and Fiber = 10gm
< 10um
RG-244 S 89 9 2
RG-244 N 92 6 2

RG-244 S - Sample was treated with silicom.
RG-264 N - Sample was not treated with siliconm.
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Fiber Size Distribution
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Fiber Size Distribution
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SIZE DISTRIBUTIONS OF OCCUPATIONAL AIRBORNE
ASBESTOS TEXTILE FIBRES AS DETERMINED BY
TRANSMISSION ELECTRON MICROSCOPY

A. P. Roop and R. R. STREETER®

Occupational Medicine and Hygiene Laboratories, Health and Safety Executive, 403 Edgware Rosd,
Loadon NW2 6LN, UK.

Abstrack—The size distributions of airborne chrysotile fibres, astociated with the processes of
arding, spinning and weaving in an asbesios textile factory, have been evaluated by transmission
dectron mucroscopy. The distributions were approximately tog-normal, with listls chaage between
Mmmmmmmwusudommwy The results indicate that
ahout 60% of fibres would not be seen by scanmnung electron microscopy, under the usual conditions,
nd an even larger proportion would be missed by optical microscopy. For fibres loager than § um,
1hen, about 70Y, of fibres wouid be seen by the scanning electron microscope. An optical microscope
witha resolution of 0.3 um would see approzimately one quarter of all Gbres greater thaa this length.

INTRODUCTION

TRANSMISSION electron microscopy (TEM) allows the observation of even the smallest
1sbestos fibre (the chrysotile fibril), which can have a diameter aslow as0.01 um (Ginss
nd HWANG, 1975). The complete fibre size distribution of a sample of asbestos may
iherefore be evaluated by TEM, in contrast to scanning ¢lectron microscopy (SEM)
1nd optical microscopy, which in practice can only detect diameters much larger than
the smallest asbestos fibres. TEM-derived size distribution data for asbestos
manufacturing industries are rather scarce in the literature, probably because the
Jnalyses ace expensive compared with those by the other techniques. This paper reports
TEM measurements of airborne chrysotile fibres in an asbestos textile factory.
Current mouitoring of airborne asbestos dust in factories (HEALTH AND SAFETY
ExecuTive. 1983) involve collecting the dust on membrane filters and counting fibres
| longer than 5 um. according to certain rules, under a phase-contrast optical
microscope (PCOM), The detection limit of a good, correctly adjusted PCOM may be

| 015 um (ROOKER et al. 1982); however, under normal operating conditions, the

detection limit is not so low (HWANG and WANG, 1983; AsHCROFT and HEPPLESTON,
1973; HwanG and Giges, 1981) and we shail assume a limit of 0.3 ym.

\ Earlier work by Giass and HwanG (1975), using SEM, found that chrysotile fibres

tended to be smaller in both length and diameter at later stages of processing. For
arding in a textile ptant, the median length and diameter were 1.0 and 0.15 pm,
respectively; 2.3% of fibres were longer than 5 um. However, there is a possibility that
some fine fibres were lost in sample preparation { WaLTON, 1982). Moreover, because of

*Present address: Software Sciences Limuted. Abbey House, 282/292 Farmborough Road,
Fambocoush, Hampshire GUt4 TNB. U.K.
i; Crown copynght 11934\,
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the SEM’s detection limit, Gibres thinner than 0.1 um were unlikely to be
(MIDDLETON, 1982). b
DeMeNT and HARRIS (1979) report several TEM-derived fibre size distributiong g

asbestos. We calculated the following from their data: in the chrysotile-using tﬂ&?
plant, for the processes of fibre preparation, twisting and weaving, the geometrie el
lengths were 2.2, 1.8 and 2.0 um., respectively, and the geometric mean diametery X
0.17, 0.14 and 0.14 um, with 41%, 57% and 58% thinner than 0.1 um; 85% 84 '.:"? :
78% thinner than 0.3 um; and 11%, 10% and 119, longer than § ym. Hwang (198)‘. ;
has reported TEM distributions for chrysotile mining and milling; his diametery ..‘-
lengths were considerably smaller. F

"¢

o
9

T

METHOD

Static samples, collected on either Gelman DM Metricel DM450 or DM800 fltery.. 3 -
(25 mm diameter), at flow rates of 0.4 and 1.5 L. min~", respectively, were taken withiy- - e
about 2 m of machines and the extraction systems associated with the processes of 4
carding, spinning and weaving. Sampling times of 60 and 120 min were used, [ .\

The filters were mounted onto nickel, 200-mesh high-transmission TEM grids, the
using the direct transfer technique (BURDETT, 1983). Analysis was carried out ag 4
Philips EM400T analytical transmission clectron microscope, equipped for energy.
dispersive X-ray analysis (EDXA) and for scanning (traosmission) electron microscopy

YROOSE

. cq
.
v 6 8sea = &

'
(STEM).
- The grid was first inspected at low magnification {or an even distribution of deposit; K}
' il it appeared uneven, the sampls was rejected. . .
: : Only chrysotile was to be included in the studys; chrysotile fibres were identified by r

their characteristic EDXA spectrum and morphology (CARTON and KAUFER, 1980). A

note of any other fibres found was made so that they would not be included at a later
stage.

~ % rNs 2
Apwhd 8 &

e

A fibre has in the past besn defined, by the Health and Safety Executive, as a particle
‘5.7 having an aspect ratio greater than three and having parallel sides for most of its leagth.
19

Crossed fibres. fibre bundles, and piles of fibres were selected for measurement using
the rules adopted in France (CARTON and KAUFER, 1980); these rules are similar to
those in the European Directive method (HEALTH AND SAFETY EXECUTIVE, 1983),
except for the requirement concerning parallel sides, and that fibres are not rejected on
the grounds of attachment to non-fibrous particles. Only fibres with diameters lessthan
3 um. that is, respirable fibres, were included.

The unit counting area was one grid square of 55 um side [ength. Between two and
ten randomly sclected squares were analysed, such that, except for samples of very low
fibre density, a minimum of 100 fibres per grid were counted. Only those fibres wholly
in the counting area and those crossing either the upper side or the left side and ending
in the field were included (Assestosis ResearcH Councit, 1971)

A micrograph of each complete counting area was taken for reference. The fibresin
each area were then photographed at the higher magaification of 3600: Since the
toundaries of the counting area were the electron-opaque grid bars, any fibres that
crossed one of the counting sides were photographed on the STEM facility in the
secondary electron imaging mode {various magnifications used).

Fibre measurements were made using a Reichert-Jung *Videoplan® semi-automatic
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i i i d cross grating
i i . calibrated using a micrograph of a standar £ra)
n were unlikely to he “een ﬂgu:n;l ﬁ;;—sny: 'alﬂ:o taken at 3600 magnification: xhg micrograph Jxe::uves \t‘i';::
‘ed fibre size distributions f, -’“8 ed by a factor of 9.5 by project!on onto a m&&:‘unng tﬁa:::t;l :t:n e:“ (:;:‘::e\\fidlh
n the chrysatile-using ge;,:: gagth (the length of the fibre after straightening) and the true

4 . 1975) were measured usinga
weaving, the geometri tral portion of the fibre) (Giees and HwWANG, 19' ! A o
)me!ricgr;l&ng:iamet::sn\::: :,;sor’ einami-pmﬂﬂ cross-hairs, and a x7 magnifying cyepiece, giving cdge
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RESULTS AND DISCUSSION
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LENGTHS AND (b) LENGTRS >y, AS A FUNCTION OF DIAMITER
(a) Percentage of Gbres (alt feagths) with
diameter pu!at thm (szm)
0.1 04
Carding 41 17 83 4
Spinning 33 i 78 49
Weaving 7 13 69 41
{b) Percentage of fibres (leagths > $ ym)
Process with diameter pam than (am)
0.t 02 04
Casding 7 49 26 20
Spinning ] 3 19 14
Weaving 13 1 2 u

standard deviations and medians for each of the three parameters also show close

agrecment.

For ail respirable fibres, the geometric mean diameter for carding was 0.09 ym and
for spinning and weaving was 0.08 um. About 60% of all fibres had diameters under

2a).

0.1 um (the SEM detection limit) and 93% were under 0.3 um (the opticai limit) (Table

The geometric mean length for carding was 1.5 um and for spinning and weaving
was 1.7 um. About 1% were longer than 5 um; of these, about 74% had diameters
exceeding 0.1 pm and 25% exceeding 0.3 um (Table 2b).

The fibres found in the factory visited for our study tended to be thicker and slightly
longer than those from the factory of DEMENT and HARRIS (1979). In neither study were
there any substantial dilferences in size distributions of the various processes in the

same factory.

Airborne size dutnbunons may be a function of the fibre characzensua. such as

grade and origin. rather than the processing equipment.
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Size distributions of asbestos fibres by TEM 139

CONCLUSIONS .
(a) There was not much difference in the size distribution of respirable fibres
petween individual samples and processes.
{b) The distributions were approximately log-normal, with a median length of
.6 pm (geometric standard deviation 2.4) and a median diameter of 0.08 um (2.3).
() Abou 60% of al ibres had sizes below the deteion lintt of the usuat SEM | D

. method and about 939 had sizes below the detection limit of the PCOM.

{d) For fibres longer than § pm, then, about 26% of fibres were of sizes below the
detection limit of the usual SEM technique and 75% had sizes below the detection limit
of the PCOM.

1chnowledgoment—We would like to thank Dr S. J. Rooker for the samples used in this work.
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Jeffrey Mine and Coalinga Mine chrysotile. two asbestos samples prepared for experi-
mental research by the National nstitute of Environmental Health Sciences. and the UICC
B chrysotile reference sample have been characterized in the acrosolized state using
gravimetric measurements. light microscopy. scanning electron microscopy, and x-ray
energy spectrometry, These methods reveaied (1) a greater ~“respirable’™ mass {raction in the
Jeffrey and UICC B preparations compared to the Coalinga sample. (2) for fibers greater
than 5 am in length and less than 3 um in diameter, Jeffrey Mine chrysotile contained a
significandly greater fraction of fibers longer than 40 um in length compared to the UICC B
or Coalinga Mine chrysotiles, and (3) Jeffrey and UICC B chrysotile contained no fibers or
fiber clusters which exceeded 2 um in diameter while Coalinga chrysotile contained numer-
ous fibers and fiber ciusters which were greater than 2 um in diameter. The characterization
of these chrysotile preparations in the acrosolized state. in particular the Coalinga Mine
chrysotile, demonstrated different fiber length and fber width distributions when compared
with previous characterizations of samples that had been dispersed in a liquid medium by
uitrasonification. These observations emphasize the importance of determining the size
distribution of fibers in the aerosolized state for inhalation studies and the size distribution of
fibers in a liquid suspension for oral ingestion. instillation, of injection studies. Because of
differences in length—width distributions, each of the studied chrysotile preparations would
be expected 10 have different patterns of deposition in the aiveolar regions of the lung after
an inhalation exposure.

INTRODUCTION

There is increasing evidence that asbestos-induced pulmonary fibrosis and
neoplasia are due to the physical and chemical characteristics of the inhaled fibers
(Wagner, 1965: Seaton, 1975; Stanton and Layard, 1978: Pott, 1978). This makes it
important 10 use well-characterized fiber preparations in experimental research to
more clearly identify those factors leading to lung injury. The purpose of this
paper is to describe two new samples of chrysotile which have been prepared for
experimental research by the National Institute of Environmental Health Sciences
(NIEHS). A third chrysotile, UICC B, has also been characterized in this paper.

1 To whom correspondence and reprint requests should be addressed: Box 3177, Duke University
Medical Center, Durham, N.C. 2T710.

0013-9351/8) $3.00
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CHARACTERISTICS OF AEROSOLIZED CHRYSOTILE 33 ¢

Chrysotile represents over 50% of the world’s asbestos production and is ubiq-
gitous in our environment. The properties of fire retardance, chemical inertness,
tensile strength, and flexibility make chrysotile important in numerous applica--
tons such as insulation, ceiling tiles, brake linings. and cement products. These
utilizations of asbestos enhance the frequency of inhalation of chrysotile by

. people not directly invoived with the mining or processing of this material.
Chrysotile is 2 member of the serpentine family of minerals, whereas all other
asbestos minerals belong to the amphibole family (Sinclair, 1959). Mechanical -
agitation of chrysotile can lead to disruption of the fiber at weak points along the
fiber. This disruption can cause the fiber to "open up* into its fibrillar subunits,
creating new fibers of smaller diameter and/or shorter length. fibers with splayed
ends, fibers with an uneven diameter along the length. or combinations of the
above (Assuncao and Corn, 1975). These features make chrysotile more complex
to analyze in terms of fiber size and number than the amphibole types of asbestos
in which fibers are basically straight and uniform in diameter.

-y The characterization of a chrysotile preparation in terms of particle and fiber
T size distribution is influenced by a number of factors. These include (1) the state in
which the chrysotile is found, i.c.. in bulk. in suspension, or in an aerosol, (2) the
method of sample collection, i.¢.. on a slide or filter, (3) the manner in which the
collected sampie is prepared for examination, i.e., by ultrasonification, transfer or
direct preparation of the filter or slide, (4) the instrument used to measure the
particles and fibers in the sample. i.e., the optical microscope, transmission elec-
tron microscope, or scanning electron microscope. and (5) the criteria used for
defining fibers. i.c.. a minimum fiber length, a 3 to 1 aspect ratio, or characteristics
of fiber morphology.

Characterization of chrysotile in the aerosolized state has been done for the
UICC A and B reference samples (Timbrell, 1970a: Beckett, 1973). Two new
research samples of chrysotile have been prepared in bulk (approximately 1000
pounds of each) and are available for experimental research through the National
Institute of Environmental Health Sciences, Research Triangle Park, North
Carolina. These new preparations (Jeffrey and Coalinga chrysatile) have been
characterized for elemental composition, mineral composition, particle surface
area and density, and thermal properties using optical emission spectrography,
x-ray diffraction. thermogravimetry, pycnometry, and a number of petrographic
microscopic techniques (Campbell e¢ al., 1980). Particle size analysis has been
done with samples dispersed in a liquid medium in which measurements of fiber
length and diameter were made (Wylie, 1979; Campbell 1 al., 1980; Siegrist and
Wylie, 1980). Particle size analysis of these preparations in the aerosolized state
was not done. The purpose of this study is to characterize in the aerosolized state
the Jeffrey and Coalinga chrysatile preparations along with the UICC B reference
sample. To characterize each preparation, gravimetric dust measurements, optical
‘ microscopy, scanning electron microscopy (SEM), and x-ray energy spectrometry
were used. Information obtained using these techniques has helped identify char-
}t}teristics of these asbestos preparations which may influence their deposition
pattern when inhaled as an aerosol and which could potentially contribute to their

bility to cause pulmonary injury.
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34 PINKERTON ET AL.
MATERIALS AND METHODS
Fiber Preparations . s
Chrysotile samples were obtained from the following locations: the Coalinga

Mine in California (Union Carbide), the Jeffrey Mine in Quebec, Canada .

(Johns-Manville), and the Canadian refereace sample prepared by the Interna-
tional Union Against Cancer (UICC B). A brief history for each.preparation is
given.

Coalinga Mine fiber. Identified as COF-23, this unique form of chrysotile is
obtained from the New Idria serpentinite mass located in the Diablo range in
California. The deposit is unusual in that the fibers are randomly oriented as a
mat, rather than as parallel fibers running in veins, and the mining process is done
with bulldozers. The deposit is almost pure chrysotile. The fibers are short in
length and are not of spinning grade. Because of the absence of long fibers in this
chrysotile, a great deal of interest has been generated in using this chrysatile as a
**short—range fiber" preparation.

Preparation of this short fiber material for experimental research was done in
the following manner. The ore from the mine was first screened to remove con-
taminating rocks. From this point the material was processed in water as a slurry
of 1% solids and 999 water. The slurry was passed through a grinder and a
magnetic separator three limes to open the fiber bundles and to remove any
iron-containing minerais. Between each grinding the slurry was passed through a
particle size separator (hydroclone) under pressure. The aqueous slurty was ro-
tated inside the hydroclone forming a vortex. Heavy particies escape from the
hydroclone through a side port located near the bottom of the hydrocione. These
coarse particles were reground and put through the hydroclone again. The light
particles leave the hydrocione through a side port iocated near the top of the
vortex. These particles were fed into a series of hydrociones in which the top exit
ports (overflow port) are progressively smaller to aliow for the collection of finer
and finer chrysotile fibers. The final hydroclone port had an external diameter of
25 mm from which the chrysotile preparation was collected. (For industrial pur-
poses the final hydroclone port is usuaily six inches (personal communication,
Asbestos Group, Union Carbide, Niagara Falls, N.Y.).)

Langer et al. (1978) described in detail a chrysotile sample also obtained from
the Coalinga Mine deposit, referred to as Calidria RG-144. The differences be-
tween COF-25 and RG-144 are a result of the differences in the processing of the
raw material. COF-25 has a finer particle size than RG-144. This finer particle size
is a result of differences in the pressure, vortex characteristics, and overflow port
diameters used in the hydroclone. COF-25 is not derived from RG- (44 by further
grinding or pellet milling.

Jeffrey Mine fiber. Identified as Plastibest-20, this form of chrysotile is a grade 4
asbestos used by the plastics industry. The fibers run in parallel bundles, oriented
crosswise in veias in serpentine rock and for this project were purified by rotler
milling and air separation using standard industrial techniques. The final fiber
preparation by volume is greater than 96% chrysotile (Campbell er al., 1980).
Preparation of the material for experimental research was accomplished by pas-
sing the material through a hurricane pulverizer three times to open fiber bundles.
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CHARACTERISTICS OF AEROSOLIZED CHRYSOTILE 35

UICC B chrysotile reference sample. This preparation is a grade 4 chrysotile
(Timbrell e al.. 1968) obtained from eight different Canadian chrysotile mines and
mixed according to the proportional production of each mine during the year of
1950. The approval of this preparation was made in 1966 by .the Union Inter-

... nationale Contre Cancer (UICC) to standardize asbestos samples used in experi- -
" mental research. The literature is replete with information regarding the physical

and chemical makeup of this chrysotile preparation {Timbrell er al.. 1968: Tim-

" breil, 1970a, b; Rendall, 1970, 1980: Morgan and Cralley, 1973; Beckett, 1973). We
" have reexamined UICC B chrysotile in the aerosolized state with a twofold pur-

pose: (1} to compare our results for the UICC B fiber size distribution with those

found in prior studies in the literature, and (2) to correlate the size distribution of .

the Coalinga and Jeffrey Mine fibers to the UICC chrysotile fiber preparations
available for experimental inhalation research. No manipulation of these chrysotile
preparations was done prior to acrosolizing the fibers.

" . Fiber Aerosolization

A modified Timbrell generator (Timbrell, 1968) was used to create a dust cloud
within a 5-m®-stainless steel-exposure chamber. Each asbestos preparation was
hand compressed with a plunger in a2 2.8 x 9.0-cm cylinder to form a plug. This
was mechanically advanced into the pathway of a blade rotating 1500 rpm to
create an aerosol of fibers within the dispersing bow| of the generator. A copper
tube connecting the dispersing bowl to the exposure chamber facilitated the pas-
sage of aerosolized fibers into the exposure chamber. The concentration of the
asbestos dust cloud was regulated by adjustment of the airflow through the expo-
sure chamber. This resuited in the flow of air being maintained between 200 to 400
liters per minute.

Total Dust Mass Conceniration

Once the exposure chamber had stabilized (normalily after 1 hr of dust genera-
tion), a gravimetric measurement of the dust concentration within the exposure
chamber was made. This was accomplished by sampling 100 liters of chamber air
drawn through a 0.8-um Nucleopore filter housed within a Gelman filter holder.
The sample time was 10 min at a flowrate of 10.0 liters per minute.

Respirable Mass Concenuiration

The respirable mass concentration in the exposure chamber for each chrysotile
preparation was measured using two different instruments: a Casella sampler and

" a Cascade impactor. The term ‘‘respirable mass concentration’ is arbitrary in

that it was decided by totaily different parameters for each apparatus used. Using
the Caseila sampler, a gravimetric estimate of the respiratory mass concentration
was made by collecting fibers and particles with an equivalent aerodynamic diam-
ster of 7.1 um or less on a glass fiber filter, Fibers and particles larger thaa this
equivalent diameter were prevented from depositing on the filter by a muitichan-
nel horizontal elutriator. Each sample was collected over a 6-hr period at a flow-
rate of 2.5 liters per minute with the Casella sampler placed inside the exposure
chamber.

Using the Cascade impactor, the respirable mass concentration was defined to
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36 PINKERTON ET AL,
include filters on which the majority (>50%) of fibers collected were less than-10

pm in length. This was determined by examination of the filter by optical micros-

copy. This respirable mass was obtained by using precutter stages in the Cascade.-
impactor to eliminate the longer and thicker fibers and by adjusting the flowrate to
obtain a fiber size distribution (cut point) of 10 am or less in length.

The volume of air sampled through the Cascade impactor was 200 liters. A total
sample mass was also collected on the same day by sampling 0.2 m?* of chamber air
at a flowrate of 10.5 liters per minute for 19 min 3 sec using the same setup minus
the Cascade impactor. All gravimetric measurements were expressed in mg/m?,
Gravimetric measurements of the respirable mass collected in the Cascade impac-
tor were done for the Jeffrey and Coalinga Mine preparations only, because of the

. known similarity between Jeffrey and UICC B chrysotile. ‘

Collection of Fiber Samples

The same apparatus used to collect samples for dust concentration mea-
surements was also used to collect fiber samples. Samples to be analyzed by light
microscopy were collected on Millipore-type AAWP membrane fiiters at a flow-
rate of 0.1 liters per minute for 3 to 5§ min depending upon the chamber concentra-
tion of the chrysatile preparation. Before use, the filters were treated in a 0.1%
solution of Hyamin 2389 and dried at room temperature overnight to prevent static
charging of the filter. Samples analyzed by scanning electron microscopy were
collected on a 0.2-.m Nucleopore filter for 2 sec and 5 sec at a flowrate of 10 liters
per minute.

Preparation of Filters for Examination

Light microscopy. After sampling. the filter was placed on a 25 x 75-mm glass
microscope slide, sample side down. The filter was cleared by holding the slide
over an evaporating flask of boiling acetone. After clearing, a drop of glycerol-
triacetate (Permount) was placed on the dissolved filter and a cover slip appiied.

Electron microscopy. Filters were secured to the polished side of a Gough
planchet with carbon paint and were gold coated. The thickness of the gold coat
was 100 to 150 nm.

Fiber Characterization

Light microscopy. A Beckeut G22 graticule was used. At 500%, the magnifica-
tion used for sizing and counting, the graticule was a square, 100 um on each side.
The lattice on the graticule had a spacing of 5 xm in one direction and 3 zm in the
perpendicuiar direction. The following rules were used for fiber characterization:
All fibers counted had at least a 3 to | length-to-diameter ratio (aspect ratio). Only
fibers 5 um in length or longer were counted. A fiber buadle which met the 3 to 1
aspect ratio requirement was counted as a fiber. Bundles with a diameter greater
than 3 um were not counted. Only fibers whose midpoint was located within the
graticule were counted. At least 200 fibers were counted from 20 to 100 random
graticule fields for each filter sample. The characterization of each chrysotile
preparation by light microscopy was based upon measurements from filters col-
lected on a daily basis (5 days/week for 12 months).

N\ Electron microscopy. The magnification used for particle sizing and counting
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CRARACTERISTICS OF AEROSOLIZED CHRYSOTILE - 37

was 10.000. To facilitate measurement of long fibers and fiber width, magnifica-
tions ranging from 1200 to 18.000% were used. Counting and sizing of particles -
were done directly on the electron microscope screen. Only particles whose mid-
point fell within the area of the viewing screen were analyzed. This procedure
essentiaily reduced all particles to points. thus causing every particle to have an
equal probability of being counted. To assure accuracy in measurement, a stan-
dard was made consisting of latex beads 1.099 um in diameter on a 0.2-um Nu- -
cleopore filter. The filter and beads were gold coated and used to verify the mag- )
nification prior to each counting session. The area of the filter analyzed consisted
of bands randomly selected across portions of the filter. A field was randomly
selected at 10,000 magnification and then moved to the right. Several bands
were counted per filter and a range of 4 to 8 filters was analyzed for each
chrysotile preparation.

The foliowing three categories were used to characterize the material on the
- filters for each of the chrysotile preparations:

(1) Fiber: (a) At least a 3 to 1 aspect ratio was required. (b) Generally, a fiber
was cylinder-shaped with a uniform diameter. However, a slight separation of the
fibrils along any section of the fiber or at the ends was permissible. (¢) The
diameter of the fiber was measured at the widest portion of the fiber whether it
occurred at the end or at some point along the fiber. (d) Smaller fibrils solidly
attached 1o the major body of the fiber constituted a portion of the fiber. It was not
counted as a separate fiber. The diameter of the fiber would be measured at this
point if it constituted the widest portion of the fiber.

(2) Fiber cluster: (a) A fiber mass with at jeast a 3 to | aspect ratio was re-
quired. {b) It was composed of small fibrils usually oriented in the same direction,
but partially separated. Separation of fibrils may occur at any point along the
. length of the bundle or cluster. (c) The diameter of the cluster was measured at

its greatest combined width along the fiber mass. A f{iber cluster usually has a
more variable width than a *‘fiber."”

(3) Nonfibrous particle: (a) Any particle with less than a 3 to 1 aspect ratio. (b)
The longest dimension was measured as well as the greatest perpendicular mea-
surement. -

Fiber *floes™ or clumps were also occasionally present on the filter consisting
of wangled fibers and fiber clusters. These were not analyzed because their com-
plexity prevented accurate separation into individual fibers and fiber clusters.

Representative fibers, clusters, and nonfibrous particles were analyzed for ele-
mental composition using x-ray energy spectrometry for each chrysotile prepara-
tion. Each particle was analyzed for the presence of an clement by a scoring
. system ranging from 0 to 4+. At 10,000%, 50 nonfibrous particles whose mid-
' points fell within the viewing area of a randomliy selected band across the filter
were analyzed. In addition, the magnesium-to-silicon ratio was determined for all
particles containing these two elements.

RESULTS
Dust Concentration Measurements

The total mass concentration and corresponding respirable mass concentration
for each chrysotile preparation are given in Table 1 using both the Casella sampler

b
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. 38 PINKERTON ET AL.
il N . TABLE 1
5}}! 5 GRAVIMETRIC MEASUREMENTS FOR EACH CHRYSOTILE PREPARATION IN
’ . THE ExPosure CHAMBER .
- . (A’ -
ey i Chamber dust ) (B ‘ B
i mass concentration Respirable concentration- Ratio i B
23tk Preparation {mg/em?y (my/mr B/A
'i I Caselia sampler
il Jeffrey 136 = 2.18 9.90 = 1.63 0.871
ikt i 'uice B 10.99 = 2.11 8.32 = 175 0.757
i (‘ L Coalinga 776 = 1.46 3.28 = 0.83 0.3
ir‘{ i - Cascade impactor —
elel | Seffrey 1229 = 3.3 2.62 = 0.81° 0.213 oA
i ¢ Coalinga 15.63 = 2.41 0.80¢ 0.05¢ sampl
i ’i[ b "« AJl data are means = SD, n = 240 (or ¢ach chrysatile preparation. : ::‘
.1,3;‘ { ® For Jeffrey all data are means = SD. 1 = 2. +p
ks {‘} i ¢ For Coalinga the chamber mass concentration is based on three samples and the respirable concen- op
_it ! tration is 4 single sample.
fii ’l . and the Cascade impactor. When comparing the ratio of the respirable mass great
“1 ' concentration to the total dust concentration found in the exposure chamber, the dott
i Jeffrey Mine chrysotile and UICC B chrysotile have a relatively high percentage the {
: -'ﬁ of respirable material based upon the Casella sampler measurements (87% for the chny
- Ys Jeffrey chrysotile and 76% for the UICC B chrysotile). The ratio of the respirable lengt
DI mass concentration to the total mass concentration is Significantly iower for of fit
. '{] Coalinga Mine chrysotile (42%). Using the Cascade impactor a substantially <simil
S smaller fraction of the total dust concentration was found to be respirable. For the inC
W Jeffrey fiber 21% of the total dust concentration was respirable and 5% of the total fiber
. - J;g;l dust concentration was respirable for the Coalinga fiber. Fu
it s i
. ,‘ Fiber Characterizarion—Light Microscopy ;gg;
A Table 2 lists the percentage of fibers found for each given length interval by light less -
i microscopy for each of the three chrysotile preparations. Fibers greater than 100 the
i;ig ' »m in length and less than 3 um in diameter were found in each preparation. The thec
o] percentage of fibers present from 5 to 30 um in length was similar for all three than
. 3}.2 t aerosolized preparations with greater than 70% of all counted fibers falling within Y
) i this length interval. For the fiber-length intervals of 4050, 50— 100, and greater Jeflr
i than 100 um, the percentage of fibers contained within each of these length inter- fiber
R vals was significantly greater (P < 0.05) for the Jeffrey Mine preparation than for fiber
;;' either the UICC B preparation or the Coalinga Mine preparation. Pl'fl_l;
Exsl ¢
%‘ i Fiber Characterization—SEM ther
3} i The length, width, and aspect ratios for the combined fibers and fiber clusters (Fig:
g are illustrated in Figs. 1~3. Figures 1A-D illustrate fiber length characteristics. fibe:
“fg . Those fibers or fiber clusters having a diameter greater than 0.6 um are shown by fiber
i the crosshatched portions in these figures. This cutoff was chosen because fibers T:
3
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A C.

“ JEFFREY MINE CHRYSOTILE 0 UICC 8 CHRYSOTILE -
Jwt Qoangitesssnn 09
. BOAugIIN O ona -
2 00 e 3 200
3 J
0o 100p
Q W 0 & W 0 ) 031 FIEC) 50 00
LENGTH { um ) UNGTH {um)
. JEFFREY MINE CHRYSOTILE uCOAL!NGA MINE CHRYSQTILE

)
VENGTM {um)
Fta. . Frequency distribution of length for combined fibers and fiber clusters in each of the

asrosolized chrysotile preparations. (A) feffrey Mine chrysotile ploted on a linear scale for length.
(B~D) Chrysotile preparations plotted on a log scale for length.

fiber clusters, each as a separate category. The fibers and fiber clusters are ex-
pressed as numbers counted per length interval, the percentage of the total found
in each length interval, the cumuiative percentage, and the mean diameter of
fibers or fiber clusters in each length interval. The fibers and fiber clusters for each
preparalion are also expressed in terms of their respective aspect ratios in
Tables 3~5.

A comparison of Tables 3—5 demonstrates that the mean diameter of fibers or
fiber clusters for any given length interval is similar for the Jeffrey and UICC B
preparations. There was no fiber or fiber cluster measured in either the Jeffrey or
UICC B preparation that exceeded 2 um in diameter. The aspect ratio increased
for both fibers and fiber clusters with increasing length in the Jeffrey and UICCB
preparations. The Coalinga preparation has a similar mean fiber and fiber cluster
diameter below the S-um length interval. However, for fibers and fiber clusters
longer than § um in length, the mean diameter in the Coalinga preparation is
significantly greater for $oth fibers and fiber clusters compared to the Jeffrey and
UICC B preparations. In general, as the fiber or fiber cluster length increased in
the Coalinga preparation, the width also increased. The presence of “*thick’* fibers
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A. 8. C
JEFEREY MINE CHRYSOTILE UICC B CHRYSOTHE COALINGA MINE CHRYSOTILE
021054 a=1013 nx 1050

H

NUMBER OF FBERS AND fistR CLULIERS
3 - 8 3
r-3 (-2 o o
.

005 01 061 12 0 008 0 a0s 02 06} 2 o
WIOTH {um) WIOTH (am) WIOTH (um)

Fio. 3. Frequency distribution of log width for combined fibers and fiber clusters in each
aerosolized chrysotile preparation.

and ‘*thick™ fiber clusters in the Coalinga preparation is reflected in the smaller
aspect ratios which in any length interval seidom exceeded 60:1.

The results of fiber counting by optical microscopy cannot be expected to
correlate closely with those obtained by scanning electron microscopy. The
criteria for fibar counting by optical microscopy includes all fibers less than 3 pm

A 8. c
JEFEREY MINE CHRYSOTUE UICC B CHRYSOTIE COAUNGA MINE CHRYSOTILE
300¢
g 400} -4 "
5
- s 1.
| 00} i
- ;
2 :
% 200t i
3
=
* 100}
3
oL
l 000 3t 10 3 on 10031 000t
ASPECT IA‘D ASPECT RANOC

Fia. 3. Frequency dlsm’hnuou of aspect ratio for combined Gbers and fiber slusters in each
acrosolized chrysotile preparation, (n = 1054, 1013, and 1050, respecuively.)
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in diameter and greater than § um in length. The criteria for fiber~fiber cluster
counting by scanning electron microscopy includes fibers of all lengths and diam-
eters so long as they possess at least a 3 to | aspect ratio. By these standards, 75%
of the fiber—fiber clusters in the aerosolized Jeffrey and UICC B preparations
counted by scanning electron microscopy would not have been counted by optical
microscopy. For the aerosolized Coalinga preparation, 60% of the fiber—~fiber
clusters would not have been counted by optical microscapy (10% of the total
fiber ~fiber cluster number exceeded the 3-um-diameter limit and 505 of the total
fiber—fiber clustar number was less than § xm in length).

Nonfibrous Particle Analysis

The elements detected in the 30 randomly selected noafibrous particles for each
chrysotile preparation are shown in Table 6. One half of the nonfibrous particles
analyzed in the Jeffrey and UICC B preparation samples demonstrated the pres-
ence of magnesium and silicon only. The magnesium-to-silicon ratio for fibers and
fiber clusters analyzed in all three preparations ranged from 0.62 to 1.34. Although
not a means of identification, particles with a Mg-to-Si ratio in this range are likely
to represent fragments of chrysotile. The percentage of particles possessing the
same Mg-to-Si ratio as chrysotile is 40% in the Jeffrey Mine preparation, 52% in
the UICC B reference sample; and 209 in the Coalinga Mine preparation. The
particles with low magnesium-to-silicon ratios of 0.30 to 0.40.-found only in the
Jeffrey Mine aerosolized sample. may represent talc particles.

DISCUSSION

Two of the chrysotile preparations designed for experimental research and
characterized in this study have not been previously studied in the aerosolized
state. UICC B chrysotile has been studied extensively by both Timbrell (1970a)
and Beckett (1973) in the aerosolized state. To fit the Coalinga Mine and Jeffrey
Mine samples into the spectrum of chrysotile preparations available for experi-
mental inhalation research, UTCC B chrysotile was used as a reference to link the
present study to the work carried out by other investigators, in particular, the
aerosolization studies of Timbrell and Beckett. Although differences exist in the
manner of fiber coilection from the dust chambers and in the preparation and
analysis of samples. the studies of Timbrell and Beckett on UICC B are compara-
ble to the present study (Table 7). By light microscopy we found a greater propor-
tion of the fibers falling into longer fiber length intervais than did the studies of
Beckett and Timbrell. This difference may reflect differences in fiber preparation
and/or counting techniques. By electron microscopy, the results of this study for
UICC B chrysotile are nearly identical to those of Timbrell for the distribution of
fiber lengths, Beckett (1973) used SEM t0 determine fiber length and evaluated
only fibers longer than 5 pm. When our present results were recalculated and
expressed in & similar fashion (Table 7), we found a similar pattern, but propor-
tionally fewer long fibers than did Beckett. Some of these differences may be due
to differences in the manner in which the aerosois were generated and the samples
collected.

The Jeffrey Mine and Coalinga Mine chrysotiles have been elegantly analyzed

St e e P R P
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46 PINKERTON ET AL.

TABLE 6 .
ELEMENTAL COMPOIITION OF THE NONPIBROUS PARTICLES IN gACH
CHRYSOTILE PREPARATION®

Percentage occutrence
Elements detected Jeffrey UIcC B Coalinga

NaMgAlSiCa
NaAl
NRAISiKCaFe
Mg
MgAl
MgAlSi
MgAISiKFe
MgAISiCaFs
MgAISICcFe
MgAISiFe
MgSi ratio
Mg to St = 0.3=0.4 ° 6 (=) (=)
Mgto Si = 0.6—-1.1 40 {52 20)
Mg to Si = 2.0-10 ()] (4] —)
MgSiCa
MsgSiFe
MgK
Al
AlSt
AlSICa
AISIK
AlSIiCr
AlSiFe
AIK
AJKCa
AlCr
SiCr
CaCr
Cr
Fe
None

BoallwiRamwlw
fllel8tal
Buwl sl «lal

welllwlewlllowanl )}
O I O T U I O I RN RS

1) ‘;O‘l‘gu' whwl +Tlal

* 50 random nonflbrous particles were anatyzed for each chrysotile preparation.
* May represent a contaminang from the rotary blade used to aerosolize the preparation.

;
%
§
i
(3
!
;:
?

by others using the sampie preparation technique of fiber dispersion in a liquid
medium (Wylie, 1979; Campbell er af., 1980; Siegrist and Wylie, 1980). This type
of analysis is satisfactory for studies in which the preparations are to be ingested
or injected in suspension. However, these studies do not provide an adequate
characterization of the asbestos preparations for inhalation studies since the pro-
cess of aerosolization is generally less efficient in fiber dispersion. A case in point
is the Coalinga Mine chrysotile preparation. This asbestos preparation was
characterized by Campbell er al. (1980) using fiber samples which were dispersed
in a liquid medium by ultrasonification for 10 min. The samples were analyzed by
transmission electron microscopy. They found that 2.1% ¢f the total chrygotile

‘OO
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TABLE 7
Fisen LencTe DisTuBuTION—OPTICAL MICROSCOPY

Dispersion Pen-.enése longer than siated length (um)
Preparation Method Study 4 b] 10 0 40
vlcC 8 Aerosol Present 100 683 40.5 12.6
UICC B Aerosol Beckatr 100 2 1 5
vICC B Aerosol Timbrellt 100 n3 1§ 1.7 .
vlcCC B Alcahol TimbrelP 100 46.9 1.8 7.0
UICCB Celloidin Timbreil 100 53.6 16.9 38
Fisen LenaTH DisTuauTiON—ELECTRON MicROSCOPY
A"’“‘?" Percentage ionger than stated length (um)
dispersion
method Iastrument Study 0.2 1 2 s 10 0
UlcC B TEM  TimbrelP 100 73.6 S44 270 96 32
aegosol
UICC B SEM Prasent 100 88.2 642 B3 6.7 1.9
aerosol
JEFFREY SEM Present 100 85.0 s0.7 2.9 8.0 27
aerosol ’
s 10 0 30 50 (]
UICC B SEM Beckatr 100 48 R [ 1
acrosol
UIcC B SEM Present 100 %4 1.4 23 0.8
acrosol
JEFFREY SEM Present 100 321 10.8 s.3 2.7
aerasol

¢ From Figure 2a in Beckert, {973.
* Modified (rom Tables 6. 7. or 8 in Timbrell, 1970a,

particles analyzed were greater than 10 um in length and had a mean diameter of
0.42 um. In the present study using aerosolized samples drawn directly upon
Nucleopore filters and subsequently gold coated, it was found that 34.092 of the
combined fibers and fiber clusters or 28.1% of all particles (fibers, fiber clusters,
and nonfibroys particles) in the Coalinga preparation were greater than 10 zm in
length and -had a mean diameter of 2.92 um. In a subsequent study by Siegrist and
Wylie (1980), the Coalinga prepacation (referred to as short-range chrysotile) was
characterized for particle size distribution by both transmission and scanning
electron microscopy. The samples were prepared by hand swirling in distilled
water and dishwashing liquid (for SEM analysis) and.by ultrasonification in water
for 10 min (for TEM analysis). The resuits demonstrated that by both SEM and
TEM more than 90-95% of the particles were less than {0 xm ia length and more
than 95% of the particles were less than 1 um in diameter. In our study using
aerosolized samples 71.995 of the total number of particles were less than 10 pmin
length and 68% of the total number of particles were less than 1 um in diameter.
The differences between these two methods of sample preparation and analysis

UCAREF00009474
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Fi1G. 4. (A) Acrosolized feifrey Mine chrysoule collected an a 0.2-um Nucleopore filter and gold
coated. Bar = 10 um. {B) Aerosolized GICC B chrysotile, Bar = {0 um. (C) Aerosolized Coalinga
Mine chrysoule. Bar = [0 um. Examples of a fiber (short arrow) and a (iber cluster tlang arrow) are
indicated in this micrograph. 1D Higher magmification of an aerosolized Coalinga Mine chrysoule fiber
cluster demonstratung the fiballar subumit compasttion. Bar = | zm.
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50 PINKERTON ET AL.

suggest that either uitrasonification breaks down fiber bundles into smaller bun- m

dles and fibrils or that fibers tend to cluster in the aerosolized state. Other inves- air

tigators have shown that uitrasonification can result in the breakdown of tio

chrysotile into smaller fibers (Spurny e al., 1980). In addition, clustering of fibers dis

caused by the aerosolization does not seem likely since the Jeffrey and UICC B pr

chrysotile preparations collected in the same manner as the Coalinga chrysotile au

have distinctly different particie size distributions from that seen in the 19

' aerosolized Coalinga preparation. The illustration of each fiber preparation on the en
A Nucleopore filters (Fig. 4) also show a distinct fiber morphology for the Coalinga fit
chrysotile compared to the Jeffrey and UICC B chrysotile. ch
:. Some of the differences between each of the chrysotile preparations were also 19
WY reflected by the gravimetric measurements taken of each chrysotile aerosol in the re:
it exposure chambers. Comparisons made between each chrysotile preparation of al
f the ratio of respirable mass concentration to total mass concentration demonstrate r
} a distinct difference between the Coalinga chrysotile and the other two prepara- ‘a
tions of Jeffrey and UICC B chrysotile. It would appear that compared to the ar

t Jeffrey and UICC B fibers the Coalinga preparation contains a greater proportion di
E of partictes which are captured in the elutriator system of the Casella sampler and n
i in the precutter stages of the Cascade impactor. These fibers and particles are in
i captured because of their greater mass. p
i Using scanning electron microscopy we found that the range of diameters of st
fibers and fiber clusters was greater for the Coalinga preparation than for the e

Jeffrey and UICC B preparations in the aerosolized state. The trend of increasing
diameter with increasing length was found only in the Coalinga preparation. Fi-
bers and fiber clusters greater than 10 xm in length with diameters exceeding 2 um

T
A et

i
)
!
i
!
i
!

B were present in the aerosolized Coalinga preparation while in the Jeffrey and n
i UICC B preparations no fiber or fiber cluster of any length exceeded 2 um in a
3 diameter. a
hil The characterization of chrysotile in the aerosolized state in terms of fiber h
Rt length and fiber diameter is paramount in understanding the nature of any prepa- !
{ ration used for inhalation studies. Although the physical characteristics of a fiber 1
may not be the only factor in causing lung injury, fiber diameter and, to a lesser $

degree, fiber length play key roles in the potential for a fiber to reach the alveolar
regions of the lung where injury as a result of asbestos inhalation appears to be
more severe, .

The poteatial for each of these chrysotile preparations to cause lung injury by ¢
inhalation can be best assessed by a review of what is known about the physical
characteristics a fiber must possess in order to reach the alveolar portions of the
lung. Spherical particles below a certain diameter (approximately 3—4 um) can
reach the alveolar airspaces of the lung (Lippman and Albert. 1969). Larger paru-
cles are eliminated by deposition in the upper airways primarily through
sedimentation and impaction as a resuit of their greater mass. Timbrell, Harris and
Fraser have examined the more complex aerodynamic properties of fibers by
comparing the deposition pattern of fibers to those of artifictal spheres (Timbrell,
1965). In general they found that fibers have a similar deposition pastern to that of
spheres of three to four times greater diameter. This would suggest that fibers

UCAREF00009477
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CHARACTERISTICS OF AERQSOLIZED CHRYSOTILE 51

much greater than 1| um in diameter would not be likely to reach the alveolar
airspaces although the curvature of the fiber should also, be taken into considera-
tion (Timbrell. 1970b). Additional studies have shown that an equivalent fiber
diameter of 0.5 to 2.0 m results in deposition within respiratory bronchioles and
proximal alveclar ducts, while fibers of smaller equivalent diameters resuit in
maximal deposition in the more distal portions of the lung (Harris and Fraser,
1976). Pooley and Clark (1979) measured the diameter of chrysotile fibers recov- _
ered from {ung specimens after tissue digestion. They found that only 0.06%5 of the
fibers had a diameter exceeding 0.5 pwm. Although it is possible that these
chrysotile fibers have fragmented longitudinally while in vive (Suzuki and Churg,
1969), these results suggest that few fibers with a diameter greater than 0.5 um
reach the alveolar regions of the lung. If this limit tn fiber diameter is wrye for
alveolar lung deposition and the length of the fiber plays the major role in fi-
brogenesis and cell injury, the potential for the three asbestas preparations reported
in this study to cause lung injury by inhalation wiil be different. Only the Jeffrey
and UICC B chrysotile preparations have fibers which are less than 0.6 um in
diameter when length is greater than 30 um. The Coalinga Mine chrysotile does
not possess this property; instead, with increasing fiber jength, fiber diameter also
increases. Most fibers longer than 20 .m in length in the aerosolized Coalinga
preparations are also greater than 0.6 um in diameter. Thus, in an inhalation
study. more fibers of greater length distribution would be deposited in the alveolar
region of the lungs for the Jeffrey and UICC B chrysotile preparations than for the
Coalinga chrysotile preparation.

At this point one may ask the question, what constitutes a short—range fber prepa-
ration? We have seen that the Coalinga preparation originally thought te be a short-
fiber preparation contains numerous long fibers in the aerosolized state. The
answer to this question should be based on the potential of a fiber t0 reach the
alveolar regions of lung. In other words, is the fiber respirable? The work of
investigators who have studied the aerodynamic properties of fibers (Timbreif,
1965, 1973) and the physical dimensions of respired fibers (Pooley and Clark,
1979), would suggest that the Coalinga chrysotile in the aerosolized state repre-
sents a short-fiber preparation since only fibers less than 30 um in length are likely
to be respirable. In contrast, the Jeffrey and UICC B chrysotile preparations
contain fibers greater than 30 um in length possessing a diameter which would
permit penetration of the fiber into the alveolar regions of the lung. Based on these
observations, the Coalinga Mine chrysotile preparation can be considered to rep-
resent a ‘‘shorter’ fiber preparation in the aerosolized state.

In summary, the three chrysotile preparations characterized in the aerosolized
state in this study demonstrated distinct propesties. Gravimetric measurements of
each chrysotile preparation revealed that both the Jeffrey and UICC B prepara-
tions have a significantly greater portion of the total chamber dust concentration
which is respirable compared to the Coalinga preparation. By light microscopy it
was found that for fibers greater than § wm in length, the Jeffrey preparation in the
aerosolized state has a significantly greater fraction of fibers exceeding 40 um in
length than does UICC B chrysotile or Coalinga chrysotile. Finally, by scanning
electron microscopy it was found that the Jeffrey and UICC B preparations pos-
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! sess fibers and fiber clusters which cross a large length range (the longest mea. - | Stamton. M
i sured was 150 um), but none which exceeded 2 xm in diameter. The Coalinga Asbesu
H : . . Suzuki, M.
i preparation also possessed fibers and fiber clusters across a similar length range, 58, 9~
i but many exceeded 2 um in diameter. In terms of respirability, the Jeffrey and “Timbreil, V
; 1 UICC B aerosalized fibers constitute a mixed short-range and long-range fiber prepa- Timbrell, V
: ’l ) ration, while the Coalinga acrosolized fibers represent a somewhat short-fiber prepa- "‘:":
il ration in which very long respirable fibers are not present. In applying the above r‘“‘b:mk
il - fiber characterization studies to experimental research it is essential to remember fnesbur
! i that further manipulation of these chrysotile preparations by grinding (Langer er Timbrsll, \
. al., 1978) or by fiber separation techniques may alter the fiber size distribution Coafe:
. ._{ from that presented in this paper. -~ m':;'"c '
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The Fibroecenic Potential of Asbaestos Proc_...

via Incrapaeritoncal Injection in Cuinea Pigs, Rats and Rabbits

" and bv the Intratracheal Route in the Rat

Chemicals Division, Union Carbide Corvoration Industzrial Fellowship 274-29

Summarv ‘

The resulcts ot intraperitoneal adminiscracion indicate that the asbestos
products studied produced flbrotic lesions of the visceral organs in rats and
guinea pigs regardless of fiber length. Of the three products, CiS-100 (refined
fiber), produces the mcst severe reaction. JT-100 (standard fiber) and JM-3K

(Johns Manville screened fiber) produced similar buc less severe rezccticns. The
resulcts on rabbics vere inconclusive.

Both JT-100 and CMS-100 produced specific legions in rats by the incra-

tracheal route buc with JT-100 they were more severe. No lesions were found in
the rats which received JM-3IK fibers.

. Thesa results indicate that thesa three asbestas fibers may be fibrogenic
by either rouce. No specific lesions werc observed in the lungs of the JM=-3K
intracracheal rats, but only two rats survived to be examined.

Samnles

The following samples were shipped to Mellon Institute at the request of
Mr. Paul W. McDaniel who furnished the daseriptive information.

HO I.
’ Quan- Date - Sample
Designation of Asbestos Product Soarce ticy Received ,; Number

- *°

*CTS-100 Fiber (same as JT-100 Filer) Sterling Forest 8 oz. 8«14-63 26-220
"“Standard Fiber" containing impuri-

ties in the form of clay and magne-~
- tite. A shore fiber.

*CMS-100 I'iber "Refined Viber” with

lesscr izpurities than J[-100. A
short fiber.

Sterling Forest 8 oz. 8-14-63 26-219

— * The individual fibers fsr most part had lengths of 0.9-to 10 microns,
- 5 - but there were some as long as 30 microns and _some that were less than
bptrs - U.5 micron. The diusmecers of the fiber were Eenerally 0.3 to 1.2 micrans,
L7 bue cthere were smaller sizes noted. The clay-magnetite particles were
'9'«’:{;/"“°Stly U.5 to J.U microne iy diziene hom ob

- cre -
.....
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Quan- Date
Desicnation of ™Asbestos Product Source Licy Received
JM-3K Fibor. "Long Fiber"- Manville, N.J. 8 oz. 8z26=63
(Urushied through scruen to ruduce . . .

fiber lengeh to 1 mm, or less
before injeccing.)

M T,

Sample
Number

26=-227

Intraperitoneal Iniections

Hethods

The JM-3K asbescos was brushed through a 1 mm. screen to reduce its
fiber length to < 1000 micra (1.0 um.) in order to facilltate dosing. The;CHS-lOO

and JT-100 asbestos samples were used as received.

Each asbestos product was pre-

pared as a 2.5% (W/V) suspension in 0.85% saline. All needles, syringes and
suspensions wera sterilized prior to use, The animals were divided into three
groups-—each consisting of eleven male albine guinea pigs (P), six male albino.

rats (R), and two male albine New Zealand rabbits (H).

The guinea pigs and rab-

bits reccived incraperitoneal injections of 2 ml. (50 mg.) and the rats, 1 ml.

(25 mg.) of cthe raspective asbestos suspensioms.

Eleven guinea pigs’ and six

rats received control intraperitoneal injections of saline. There were mo

tabbit controls.
abdomen.

giant cells in six of the seven guinea pigs examined micropatholegically.

All injections were made in the lower right quadrant of the
Tables 29-92 chrough 29-95 contain the results on individual animals.

CMS-100 produced the most severe reaction in the form of granulomas with

Typical

granulomas with giant cclls were observed in chree of four rats and the onme rabbit.

JI-100 asbestos fiber produced a granulomatous reaction in all of the
8 guinea pigs as well as the one rat subjected to micropathological examination.

The rabbits had incidental lesions unrelated to the asbestos fibers.

The JM=3K asbestos fibers produced granulomas with fibers visible in
five of the five guinca pigs examined. One of two rats had granulema formation

which was visibla on gross examinacion.

Intracracheal Iniections

Methods

One per cent (W/V) suspensions of JT-100, CMS-100 JM-3K and a 0.5%Z
suspension of (MS-100 were prepared in 0.85% saline as for the intraperitoneal

injeccions.
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Famale albino rats weighing in excess of 200 grams were given 1 ml, of
the respective agsbestos suspensions by intratracheal injection. The rats were
auesthetized with saturated vapor of anhydrous diechyl:-ether. The trachea was
exposced by blunt disscction and the injection was made directly.and the {ineision
closed with a Michael Wound Clamp.

E{ght rats were injected with L ml. of a 12 JT-100 suspension (10 wg.
asbestos)., Eight racts were injected with 1 mi. of a 1% JM-3K suspension (10

mg. usbestos). UBecause of the flocculent properties of CMS-100, only three rats
were dused with 1 ml. of a 12 suspension (10 mg. asbestos). Eight rats vere
injected with 1 ml, of a 1% CMS-100 suspension (5 mg. asbestos). Six rats injected

with physiological saline served as controls. Tables 29-96 through 29-99 contain
results on individual animals. :

Results *

Specific lesions were found in mast of the rats given CMS-100 and JT=-100
thac consistud of marked granuloma formation with bluish foreign body material
present (magnetite?). Marked bronchiolitis obliterans was noted in nost rats, also .
with bluish foreign body material within the lesions. The JT-100 rats had a more
severe fibrotic reaction to this foreign material., Multinucleate giant cells
were a common feacture with the granulomas of the JT-100 rats but were conspicu-
ously absent in the lungs af the rats.given CMS-100. Micropathology was performed
on only two rats veceiving JM=-3K asbestos. Neither of these animals had lesions

similar to JT-100 or CMS-100.
s @Y ey
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Chemicai Hygiene Fellowship
MELLOR INSTITUIE
Catnegie~Hellon Universzisy

JFX 2

Calidria Asbestop=Resin Grade RG 244 1104

Tracheal Insufflatcisn of Rat Lungs vizh latersrezasisn

of Pathologv after 30, 60, 90 snd 180 Deave

EZdizor: C. P. Carpenter ~ Contributors: D. L. Geary, Jr,, E. R. Kinkead,
R. C. Myers, D. J, Nachreiner
For: UNION CARBIDE CORPDRAIIOH, Chemicals and Plastics Operations Divisien

Sazvle -

A Sod-gran sample of Resin Crade RC 244 UCC Calidria Asbestos was veceived
11-30-70, from Kimg City, California, pursuant to arrangements tade by Psul HcDaniel
of the New York Office. The sacple was identified by the Chemical Hygiene Fellowship
#33=251.

Trachesl Iasufflation

A 1X (W/V) suspension of the RG 244 sample was prepared in 0,855 saline.
All needles, s Tinges and suspensions vere sterilized prior to use. Iither 1l ml
or 0,5 ul amounts of the sterile 1 suspension vere injectad into the rat lung
through the trachea, exposad by blunt dissectien, aftar a midline cervical incisiom.
Followiang injection of these 200 to 300 gram, male albino, Harlan Wistar raty the
incisions were closed with Michael wound clamps until healing eansued.

A total of 13 rats vere dosed with 1 ml and 15 with 0,5 ml of the 12
suspension while 11 control rats recaived 1 ml of sterile 0.B85% HaCl. Three racs
from each asbestos dosed group and 2 controls vere killed for histopathologic:
exanination of -the lung after intervals of 30, 60 and 90 days which left groups of
4L, 6 and 5 rats on the 1 ml, 0.5 ml asbestos and control for the 180 day sacrifice.

Surmarv of Mi{croscooie Patholegv Found 30, 60, 90 and 180 Davs

Following Trlcﬁaal Insufflation of Rats

The 30-day pathology was marked by the presence of granulation tissue with
thickering of the.struccturai elements of the lung (stroma) and tha accuzulation of
ziant cells often agsociated with foreign bodies,

.

2 U57
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After 60 days one rat on ths 0.5 =i dosage level had'inflareaticn and in=
grovth of connective tigsue woich blocked a termizal bronchuss Two of J rats on
boen tne 1.0 and 0.5 =l dosage level had ateleczasia (collapse) of one or more lobes
of the iunz. Pibrotic foreign body ncdules were present in all cases.

After 90 days thare vas chronic foreign body poeumonia 13 2 of 3 rats at
both dosage levels, fibrocic foreign nodules ia 3 of 3 and exphysema ia 2 of 3,
Chronic fzflar—atory cell focl and atelectasis were present. 3ronchioles were
dilatec iz 2 of J rats on both dosage levels and all but one on both dosage levels
had some iung hemorrhage. .

The f£izal 180 day sacrifice revealed interstitial pmneumonia i3 4 rats on
the 0.5 =) doses This 43 a chreezic form of poeumonia of interstitial tiasua wish
decrease of the norz=al lung tiasue. Ateslactasis vas present in the &4 rats on 1l =1
and on 1 rat on the 0.5 ml doss of asbestos with the 5 controls nermal, Fitrosic
foreign body tissue was present in all dosed lungs with none in the controls, Pink
hyalin material vas found in 2 of & lungs from rats on the 1 =l dose vhile ia 3 of
4 there wvas a bluish hozogeneous material evident.

in essence, a total of 10 of 13 rats on the 1 =l dose and 12 of 15 on the
0.5 =1 dose had fibroric foreign body nodules or tissue. There were 3 casas of
exzphyseza on the high dose and 4 on the low dose and 1 in the control., Atelectasis
(essentially collapse of lung alvecli) vas present in 9 Tats ocn 1l ml and 6 on. 0.5 ml
of asbestos vith none reportad in ths controls. In general, because of the over-
vhelming preponderance of effact in ths asbestos dosed lungs versus the cemtrols,
ve have suffizient evidencs of damage to warn us to do our best to preveant inhalation
of csscentrations of ssbestos in excess of the Threshold Limit Value provesed for

1970, (Ti..ceshold Liz=i: Values of Airborne Contaminants and Intended Changes,
Adopted by ACGIH for 1970. American Conferemce of Governmental Hygienists, 1014
Broadway, Cinmcinzmati, Ohlo 45202),

‘ Summary Tables for each of the four sacrifices are’included, Detailad
pathology reports on each animal ars available and copies can be furnished 4f the
need for them arises. A literature review prepared in connection with amotcher
requast for information {s actached although not reguested.

. : ’.. Y q P .
‘LM&()-‘! M,édfaﬂ.é_,_
Charles P, Carpenger, Fh.D.
Administractive Fellow

Acknovledgz=ents:

Inhalacion Scudies — Dasiel L. Gear?, Jz., M.Ed.
Research Assoc:ate
Edwin R. Kinkﬂﬂd. B.S
Fellow
. Roy C. Myersm, B.S.
. - . Reseazch Assistant
e B SR Donald J, Nachreiner, 2.5,
. P e dmme el . .-o_Research Agssisctant

-
-———— — I3 -
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- S

UCAREF00009495



Zable 34-19

Toacheal Imsufflaczion -0 Rats Saczifized 30 Davs After Dosing

——— N ———
m—————— —

M1 gf 12 Solutisn

| L 03 00

TOTAL NUMRER TXAMINED GROSSLY: 3 3 2
LUNG: Numder Examined ) 3 3 2
Fneumonia (G) 3 3 0
Hemorrhage (G) 1 0 0
Pleural adhesions (G) 1 2 0
Stromal thickening () 3 2 0
Foam cell accu=ulations ) 3 2 0
Granulation tissue foct 0 3 3 0
Mulsinucleated giant calls ) 3 2 0
Abscess bronchopneumcnia (4,9) 0 1 0
Round cell accumulations (0,9] 0 0 1
TRACHZA: MNumber Examined (M) 3 3 3
Chronie tracheitis . M) o o] b

The following tissues vere examined microscopically on all anizals: Lung,
Liver, Kidney, Heart, Spleen, Adrenal, Thyroid, Parachyroid, Irachea and
Esophagus. G = Gross M = Microscopic

— ——— —— SS———— —
——— — S — ——

Tabls 34=20

Tracheal 'Insufflation to Rats Sacrificed 60 Davs After Dosiag

|
|
|

. Ml of 1% Solugion

L 05 o0
TOTAL NUMBED EXAMINED GROSSLY: 3 3 2
LUNG: Number Examined M) 3 3 2
liemorThage . {G) 0 0 1
Pneumonia . (G) 3 3 -0
Atelectasis (G) 0 2 0
Edema (G) l 2 v}
Hemorrhage ) b 0 0
Atelectasis ) 2 2 0
Fibrotic foreign body nodules M) 3 3 0
Bronchiclitis fibrosa cbliterans M) 0 1 0
KRIDNEY: Number Exacined M) k] 3 2
Round cell accumulacions M) 1 (¢] 0
HEART: Nuzber Examined . 1) 3 3 2
Focal myocarditis ) ) 1 0
MUSCLE: Munber Examined (434] 1 0 0
Purulent mass (G) 1 0 0

"Large suppurative process,.striated nuscle (M) 1 - -

The tolloving tissues vere examined nicroscopically on all animals: Lung,
14

Liver, Kidne frt, Spleen, Adrenal, Thyroid, Parachyroid, Trachea and
Esophagus. G = Gross M = Microsecopie

—— —_— e T —
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Table 34=-21

Repdrs 36=70
Page 4

L Y

Tsachaal Insufflatien to Rats Sacrificad 90 Davs Aftar Desiaz

-

——— ——
E—— —e

St —

e ———————
S N ———

TTeAL NUMEBER EXAMINED CROSSLY:

LUNG: DNusber Examinec
Pleural adhesions
Henorrhage
Tdens .

Fasumonis

Chroaiec foreign body paneumonis
Fibrotie foreign body nedules
Zophysenma

Chronic inflammatory cell foei
Rewund cell foed

Atelectaxis

Bronchiectasis

Stromal thickening

Hemorrhags

Inhaled bleoed .

KZDREY: HNurber Examined
Hydronephrosis
llydronaphrosis
Round cell fecus

TRACHEA: Number Exazined
Chroniec tracheitis

HEART: Number Zxamined
Myxoid change, intarstitium

et~

“(H)

of 12 Selutien
Q

»
wn

(20
(G)
(]
(G)
(¢}
0
0
)
183
()
9
D
Q)
M)
(0
(0
()

()
oy -
0
(9
)

OLUNLOOAUOWFNWOWLRNWNWWOOWL W E
.
HunHOOuHNONuHuNuNuiuNNu'ul
. o
ounuouﬂuooooowoooooaoonnb

Tha following tissues were exsmined microscepically om all znimalst Lung,
Liver, Kidney, Heart, Spleen, Adrenal, Thyroid, Psrathyrocid, Trachea and

Zsophagua,. G = Geoss

¥ = Microscopic

— Rtg—

pmpaa et
— T

— e——

CiecQ

pey———ye—
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.. Repor: 34=70
s - tage 5

Table 34=22 S et

~rachaal Insufflstios zo Rats Sacrificsd 130 Dave After Dosing

-

——
—

¥l of 12 Solutien

——
w—

Py 9.3 8.0
TOTAL NUMBED TXAMINED CROSSLY: 4 6 S
LUNG: Number EZxacined ) 4 é 5
Edema (- 2 0 i
Pneumonia ()] & - S 1
Atelactasis : (G) 2 9 1
Ezphysena (G) 0 0 1
E=physema 0 1 2 1
Atelectasis , ) 4 1 0
Inhalaction pneumcnia o) 1 0 0
Intersticial pneunocnia 14;9) 0 4. 0
Abscess brounchopneumonia ) 0 - 0 1
Suppurative brenchiectasis 14,4 1 0 0
Acute bronchitis () 0 0 1l
Lymphoid cell accuxzulations %) 3 o] 0
Foam cell accumulations (029] 2 1 .3
Fibrotic foreign body tissue o) 4 6 0
Cranulation tissue foci (48] o - 1 0
Pink hyalin material ‘ QD 2 e 0
Bluish hozmogeneous material (¢24) 3 1 0
Numerous momonuclear cells () 1 0 0
Mucoid infiltration (-9 2 0 o
Proliferation bronchiola epithelium o) 0 o 1
LIVER: Number Examined ) 4 6 5
‘" Bile duet proliferation o) Y 2 b
Round cell foedi (9] 1 0 0
KIDNEY:. Number Examined () 4 6 5
Hydronephrosis (9] - 0 1 0
Sand calculd . (G) 0 1 )
Hydronephrosis - : an 0 1 0
Sand caleuld . - (M) o . 1 0
Dilatad tubules ) 0 2 2
Pink casts Qn o 2 1
Interstitial nephricis M) 0 1 0
Cellular infilcration ™y 0 1 0
Slight tubular regeneration (4,8] Q 1 3
Moderate tubular regeneration M) 0 a 1
TRACHEA: Nuxber Examingd o 4 6 3
Acute tracheitis 9] 1 0 0
Chroaie tracheitis o) - 0 4 o

The following tiasues vere exanmined microscopically on all animalss Lung,
Liver, Ridneys, Heart, Spleen, Adrenal, Thyroid, Parathyroid, Trachea and
-- Egophagus. G =» Gress M = Microscopic

H

—-——-——-—_—_——.
e e e

~
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‘ L o

Addizgley, C. G. - Asbestos Dust and 1ts Measursment, Anz. Ockun, Hve. 8: ~73 (1966).

Anon. Occupational Hazards of Asbestos. CIS (Iaternmacional Occupational Safety and
Health Informacion Centre.) (Abstcacts on Asbestosis 1959 to 1967)0

Collias, T, F. Aasbestos the Lechal Dust. S, Afr, Mad, J. ’18-°,$1968!.

As citad in Index Medicus, 9(#8), 296E, p. 7C.

Com==izzee on Hygiene Standards. Hygiene Szandards for Chrysotile Asbescos Dust,
Co=miztee on Hygiene Standards of the British Occupational Hygiene Society,

Enterline, P. E. Asbcs:on-nus: Exposures at Various Levels and Hortality. A:ch.
Ezviron, Health, 15, p. 1B1, (1967).

Kogan, 7. Y.; Svirskii, E. L.} Belobrasina, G. V. GCig. Tr, Prof, Zabol. 13, pp. 9-12
(Russ) (1969), Hygienic Characteristica of the Dust Generated in the Production
of Asbestos-containing Thermal Insulatiang Materials Asbestos Vermiculite and
Asbestos Perlite. As cited 4z C.A. V. 72(26), p. 253(136090y) 1370,

Paraz:zi, Elena, et al, Cytotoxicity of Asbestos Dusts. lMed. lav, 1968, 59(10),
561=76 (Eag)s As cited in C.A. Vol. 71, #2, p. 256(6374n) (1969).

Report from a Vorking Group of the International Union Againsc Cancer, The -
Association of Exposure to Asbegtos Dust and Cancer, Aan, Occus, Hve, 8, p 2¢7,
(1965).

Roach, S, A+ Hygiene Standards for Asbestos. Ann. Occun, Eve, 13, Pp. 7215, (1970).

Selikoff, Irving J., et al, Asbestos Exposure, Smoking, and Neoplasia, JAMA, 204,
#2, p. 106/104, 1968,

Timbrell, V., et al. A Sicple Dispanser for Generating Dust Clouds from Standard
Reference Sawplas of Asbestos. Anm Occus, Hve. 11, pp. 273-281,1968,

. A
Balzer, J. LeRoy, Industrisl Hygiene for Iasulation Workers, J. of Occuv, Med,
10, ¢1, (1963)..

Gross, Paul and R, T, P. deTreville, Experizmental Asbestosis. Arch. Eanviren. Hesl:n

Gross, P. and R, T, P, deTreville._ _Experiz=ental Asbescosis. Studies on the Progres-
civeness of the Pulmonary Fibrosis Caused by Chrysotile Dust., Arch. Enviren.
Health 15, 638-649° (1967), As cited 12 Industrial Hygiene Digest, 32 (v5),

May 1968. 0&&9.
r'd

McDonald, -J, C., et-al. lortality in Chrysotile Asbestos Mines and Mflls of Quebec.

Arch. Caviron. Health, 22, 677-86, June 1971. As reported in the JAMA p. 16358,
-June .7, 1971, Vol. 216 No, 10,
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Edizorial. Acbestosis in Urban Fopulations, JAMA 196: 732 (1966), -

Gross, Paul, et al, Agbestos Versus Nooasbestos Fibers., Arch, Zaviron, Healsk, 3C, .
Ppe S71=578 (1970).

Hole, P, F., J, Mills, and D. K. Youngs 7The Early Effscts of cn:;;onile Asbestos
Dust on the Rat Lung. J. Pathoi, & Bacteriol,, 87: 15-23 (1964),

Hveiernic Standards. Ind. Hve. J., 10(#2), 5. 161, (2958),

¥Marr, Willizm T, Asbestos Exposure During Naval Veasel ‘Overhaul. AIBAI, 285 ({3),
PP 264=268, Hay-June 1964, -

Thomson, J. G., and W, ¥, Graves, Asbestos as an Urban Air Contaminant, Arch,
Pathol. Bl: 458 (1966).

Westlake, George E., llazlan J, Spjut, and Marilyn N, Smith. Penetration of Caolenmic
Mucesa by Asbestos Particles. An Electron Microscopie Study ia Rats Fed
Asbestos Dust. lab, Ianvestigariocs, l4: 2029 (1965),

Analvezcal

Crable, Joha V. Quantitative Datermination of Chrysatile, Amosits and Crocidolite
by X-ray Diffraction. AIHA, Vol, 27 (f3), lay-June, 1966 -~ p. 293-298.

Crable, John V., and Marza J. Knots, Application of X-ray Diffraction to the
Determination of Chrysatile in Bulk or Settled Dust Sampies. AIHA, Vol. 27 (#4),
July=Aug., 1966 - p, 381-387,

Crable, John V,, and Marta J. Knott. Quantitative X-Ray Diffracticn Analysis of
Crocidolite and Amosite in Bulk or Settled Dust Samplea, . AIHA, Vol. 27 (£35),
Sept.~Oct., 1966 = p, 449=453,

Lynch, Jeremiah R., and Hovard E. Ayer. Measurement of Dust Exposures in the
Asbestos Textile Industry, AIMA, Vol., 27 (#5), Sept.=Oct., 1966 = p, 431=-437,
=" N ,
The Method For Determining Asbastos Dust Comcentration. This publicaction sells for
$1,00 and may be obtained from the Asbastos Textile Inmstitute, P. O. Box 239,
Pompton Lakes, Nev Jersey 07442, AIHA, Sept.=Oct., 1965,

Raview

Tissue Response to Asbestos (Report of a Meeting dy C. N. Davies).

Anr, Occup, lHyge Vol. 13 pp, 241=245, Pergammon Press, 1970.
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Place of Birth: Philadeiphia, Pennsylvania, USA

Nationality: American
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Institute and Laocation

Hahnemann Medical University

American College of Pathology

University of Oxdord
Rayal Coilege of Pathology
UK (Primary)
University of Oxford

/

Education

Degree Year Conferred
Fieid of Study

MD : 1974
Medicine

MACPath 1976
Anatomic Pathology
{Boards}

D.Phil (Oxon) 1980
Zoology / Botany

MRCPath 1982
Neuropathology

MA (Oxon) 1983
Biology / Medicine

Research and / or Professional Experience - Chronology

. 1973 smﬁxm.m«ww.mmmamm.m

1971 Doctorats of Medicine, The Hahnemann Medical College, Philadetphia, Pennsyivania, USA.

1973  Visiting Resident, The Memorial Hospital for Cancer & Allied Disesses, attached to Dr W.B.
Jones, Consuitant Gynaecological Surgeon, Trophobiastic Disease Centre,

1974  Assistant Pathologist, The New York Hospital - Cornell University Medical Centre, New York

Clty.

1974  Assistant Forensic Pathologist. Office of the Medical Examiner, The New York University
Medical Centre. Dr. MLC, Badea(Sponsor)-Chie{Mal Examiner,

1975  Diplomats of the National Board of Medical Examiners (USA).

1975/ 76 Visiting Scientist, Rockefeiler Instinte of Medical Research. Prafessor A.C. Braun (Head of
Departmeant), Dr E.G. Diacumakos (Laboratory of Cytobialegy, Head of Department).

1975 Licensed in Medicine and Surgery, State of New York, No, 124849,
1976 Board Certiffed, American Board of Pathology. Anatomic Pathology.
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Research and / or Professional Experience - Chronology

1976  Visiting Worker. The [mpenal Cancer Research Fund. London Prof. R.A. Willis /Dr L.S.C. Pang

1977  Visiting Scientist (Univ. South Calif.. San Diego Z0o. Soc. Hospital. Dept. Path. Professar K..
Benirschke

1977  Travelling Research Fellow (International Union Against Cancer) - Geneva, Switzeriand,

1976/77 Posudoctorat Research Fellow (Intemnational Agency for Cancer Research/World Héalth
Organisation). Dept. of Zoology. University of Oxford. Professor R.L. Gardner. FRS -
Sponsor.

1976/79 Special Postdoctoral Research Fellaw (American Cancer Society - spf-14), Lab. E:rpmmemal
MnmmalmnExnbryology. Univ. of Oxford. Prof. R.L. Gardner, FRS.

1978/79 Research Fellow (NTH), Dept. of Zoology, Lab. Experimentai Mammalian Embtyology. Univ. of
Oxford, Prof. R L. Gardner, FRS .
1979/80 Visiting Scientist (NIH). Sir Wiiliam Dunn School of Patholegy, Univ. of Oxford

lmlaommhFenow(NmsmnySchooLLabomeioy.Umv of Oxford, Prof. F. Whatley, FRS
/DrC. Vosa

1980  D.Phil. (Oxon), Dept. of Zoology & Botany, Univ. of Oxford, Member, St Edmund Hail.

1980/81 Honorary Senior Registrar, Neuropathalogy, The Radcliffe Infirmary, Oxford. )

1980/81 Research Fellow (NTH), Dept. of Neuropathoiogy, The Radcliffe Infirmary, Oxford.

{982  Semior Registrar, Neuropathology, The Radcliffe Infirmary, Oxford.

1982 Pauwlogist to HM. Coroner, Mr N.G. Gardiner (Oxfordshire).

1982  General Medical Council, Full Registraticn.

1983  (Locum) Consuitant Neuropsthologist, The Radciiffs Infirmary, Oxford, June 3-17, 1983,

1983  Subfaculty Member, Department of Biochemistry, University of Oxford.

1984  Faculty Member, Biological Sciences, University cf Oxord.

1984  Co-recipient, Health & Safety Executiva project grant award: co-recipient with Prof P. Shubtk
*Iron Cheistion: An attempx td develap a possible therapy for those at risk from exposure to
ashestos by inhibiting formatian. persistence, and effects of asbestos bodies in vivo",

1983  Recipient, Oxford Area Health Authority / District Research Grant Award "Embryonic regulation
of neural neopiasia®.
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PUBLICATIONS

33. lgren. E.B. and Stiller, C. (1987) Review article: Cerebellar astrocytomas. Part [L Pathologic reamm
indicative of malignancy. Clin. Neuropath., 6: 201-214

'34. Igren. B, (1988). Muiti System Atrophy: Possible central astiology of the laryngeal dysfunction and
the role of lymphocytc inflammation. Arch. Suisses Neuro. Psych. 139: 79.

35. ligren. E.B. (1989). Mesothelioma Threshold. In: Effects of Mineral Dusts on Cells, (Mossman, B,
and Begin, R.), Springer-Verlag, Heidelberg, 1989, vol. H.30, 453-464.

36. lgren, E. and Wagner. J. (1989). The value of experimental animasls in analyzing the hazards of
exposure to mineral fibres. [L Consideration of natural background incidencs of mesotheliomas
and nonphysiological intraperitaneal technique. Submission o the German MAK Commission
on Minerat Fibre Safety. ISBN [0-9516359-0-5].

37. Ogren, E.B. and Wagner. J.C. (1991). Background incidence of mesothelioma: Animal and human
evidence, Reg. Tox. Pharm., 13: 133-149

38. lgren, E.B. and Browne, K. (1991). Asbestos-related mesothelioma: Evidence for a threshold in
humans and animgls. Reg. Tox, Pharm., 13: 116+132

39. Brown, R., Davis, J., Dougias, D.. Gruber, U, Hoskins, J., Ogren, E., Johnson, N., Rossiter, C. and
Wagner, J. (1991). Carcinogenicity of the insulation wools: Reassessment of the IARC
Evaluation. Reg. Tox, Pharm., 14: 12.23

40, ligren, E.B. (1991) The potential heaith effects from low dose exposure to tremolits in vermiculite: An
averview of the Libby, Enoree. and the Palacra experience. {Abstract]. Fourth International
Caonference, Eavironmental Lung Disease, 25-28. Sept 1991 Montresl,

41, Ngren, E. (1992) Potential hypersusceptibility to the induction of mesotheliomas in hamsters exposed
10 ceramic fibres: Theoretical biciogicat mechanisms. Reg, Tox Pharm (submsitted] .

Boolng

Iigren, E {1991] Initistion and Promotion in Skin or Liver Neoplasia: A 65 year annotated
bibliography of international literature. CRC press. 928 pp. ISBN - 0-8493-4407-7

Tigren, E [1993] Mesotheliomas of Animals: A comprehensive, tabular compendium of the
world's literature. CRC press. 356 pp. ISBN - 0-8493-4308-9
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D.ata (month & year)

From

April 1987

June 1989

To

July 1989

Present

Empioyment

Name and address of
sponsor/employer

Imperial Cancer Research Fund

University of Oxtord,
St Edmund Hail

Ra_twch Officer (Hon.)
Clinical Trials Seudy Unit.
Univ, Oxford,

Member, Facuity
(Biological Sciences),
Subfacuity (Biochemistry)
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Research Experience

The basic and clinical aspects of the tumour pmblem and newrodegenerative disease hzve becn
persistent themes of the research conducted to date,

Rockefeiler University, 1975 - 1976:

“Coantrol of Trophoblastic HCG Secretion: Gene Mapping™: EBI, in collaboration with Dr E.G.
Diacumakos (Rockefeiler University) and Dr W.B. Jones (Memorial Hospital for Cancer), was the first to
grow choriocarcinomas /i vicro wathout recourse to animal hasts, wark conducted in a combined clinicat
and expennmental study of the relanonship between HCG secretion and malignant trophoblastic growth,
The resuits of this study suggested that the secretory activity and ceilular profiferation of malignant
wrophoblast may, at times, be dissocated phenomena in vizro. a conclusion confirmed by observations
made. on rare occasions. iz vivo. Since these experiments were originally aimed at mapping the HCG
gens via ceil hybridisation, EBI also mastered techniques. deveioped by Dr Diacumakos, for microsurgical
ceil fusion, chromosome extraction. nuclear and cyteplasmic ceil injection. and single cell cioning as well
as methods needed for the cytogenetic analysis of such cloned celf lines. Whilst at Rockefeller, EBI also
had numerous discussions with Prof Armin Braun on Epigenetic theory, mmour suppression. and
recovery. These were based on Prof. Braun's Crawn Gall Teratoma Mode! System and laid the foundation
for some of EBI's fumure experiments.

Imperial Cancer Research Fund, Tumour Refereace Collection (TRC) and the San
Diego Zaological Research Hospital (SDZ), 1976

"Comparative Pulmonary Neoplasia™: EBI made an extensive histopathological review of a large series
of puimonary tumours found in captive wild animals (SDZ) and various domestic species (TRC), the
resuits confirming previous repotts that most animal lung tumours are of the atveatar type, i.e. the one not
generally seen in association with smoking.

Oxford University, Dept. Zoology, 1976 - 1981:

"Control of Trophobiastic Ceilular Division™: The perplexities of working with a malignamt tissue.
that, even in their norrnal state, behave in a manner similar to tumour tssoes, led EBI to pursue studies of

tissues, The lamer were malysed biochemically. histochemically, cytologically, cytogeneticaily,
histologicaily, and cytophotomerrically using. in some cases, methods developed by the EBI. Embryo
transfer and tumour inocuiation methods were also employed in these studies,

Oxford University, Dept. of Botany, 1980 - 1981:

“Cytological and Cytogenetic Analysis of Polyploid Ceils™: Preparations of trophoblastic giant ceils
were analysed cytologically, cywgenstically. and cyophotometricaily in the Botany School undsr the
supervision of two ermineat cywlogists. Dr C.G. Vosa and Dr F.AL. Clowes. Thess analyses were
primarily directed at assessing DNA synthesis and chromosome structure.

'UCAREF00009508



Research Experience

Oxford University, Sir William Dunn School of Pathology, 1980-1981:

*Reguiation and Suppression of the Tumorous Stare: Analysis of Heterotapic Embryonal Carcinoma
(EC) cell-derived Chimeric tissues /m Vitro and /m Vivo"™: Embryonal carcinoma (EC) cell-derived
mouse chimaeras were produced by EB{ using Prof. Cardner's blastocyst injection methods and the marure
chimaenc tissues were subsequenty dissected into thewr constituent pans. ectopicaily transferred to
syageneic hoss. and observed in howt sites for tumour growth of donor cell origin. Since ecropicaity
wansferred. chimaeric. placental tissues were the only ones (o form mmowrs, it was conciuded that
placental, in conwast to somauc tissues. lacked the ability o suppress the umorous phenotype.

Oxford University, Dept. of Neuropathology, The Radcliffe Infirmary, 1981-1985.

"Embryonic Reguiation of Neural Neoplasia®: Discussions with Prof. Armin Braun subsequently led
EBI to ask if tamour ceil types other than those of EC cell origin, could colonise the embryo and, in
turn, be suppressed or reguiated by the embryonic environment. Since it was likely that this would eccur
with ‘deveicpmenmnally synchronised’. donor-host ceil combinations. e.g. when neuroblastomas were
injected into the normal neuroblastic tissues of the embryo. 2 microsurgical method was developed that
could inject marker substances and ceils into the brain of the developing mouse embryo o7 utero.

“Unusuzi associations between different tumour types and hamartomatoas dysgenetic disorders of
neurai crest (e.g, intra-cranial melanoma and Naeves of Ota) or non-seural crest (e.g. Tuberous
Sclervsis with Sarcomas and Adenocarvinomas) origin”: EBI was to first to provide evidence 0
suggest that the NF gene in Neurcfibromatosis may not only predispose aeural crest-derived Schwann
cells to undergo maiignant change but also may affect, in a similar way, non-neural crest, giial
derivatives of the cerebellum.

"Clinical Pathological Correlation Studles™: The largest series of ependymomas, cerebellar

" astrocytomas, meduiloblastomas, and craniopharyngiomas were analyzed to determine clinical and

pathoiogical prognostic indices,

"Involvement of Nucleus Ambiguus and Chronic Inflammation in MuitiSystemic Atrophy
(MSA)": EBI was the first to demonstrats chronic inflimmation in the Shy-Drager Syndrorne (Muitd
System Atrophy with Antonomic Invoiverient) and to confirm upper motor neuron loss within the nucleus
ambiguus by histologicaily reviewing sevial sections of the brainstems of mors than 20 MSA patients,
perhaps the largest collection in the world.

"Neuroepidemiological Stadies: Mercury containing pesticides - A 2sseszment of the exposure,
acurcamscuisr function, aud nenropathological status of seed dressing merchants and agricultoral
workers™: A muitidisciplinary investigation to assess the exposure, neuromuscular function, and possible
neuropathological changes in seed dressing merchants and workers exposed t9 mercury-containing
pesticides in Oxfordshire was outlined though not conducted. The investigation had received the approval
of the University Dept. of Neurology, The Radcliffe [nfinnary, Oxford (Prof. B. Manhews); the National
Hospital for Nervous Disease, Dept. of Neurophysiclogy, Queen's Square, Londonm; DHSS St
Bartholomew's Medical College. London (Prof. A.D. Dayan (Toxiculogy) and Prof, N.J. Wald
(Epidemiology)); the Oxford Scanning Proton Microprobe Group, Depe. of Nuclear Physics, University of
Oxford (Dr F. Want): and the Dept. of Neuropathology, The Radcliffe Infirmary, Oxford Dr E.B. Qigren).
Extensive discussions were conducted with the Health and Safety Execurive (UK) (Dr D. Gomperzz): the
Pesticide Regulation Dept., Ministry of Agriculture, Food & Fisheries (MAFF) (Dt JM.
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Research Experience

Sly): Advisory Comminee an Pesucide Use (UK) (Prof R. Kilpatnick): the Myaesthenia Gravis Foundation
(USA) (Dr E. Lambert); the Execunve Directar. British Agrochemicat Associauon (Mr [ Abbon): the
Product Safety and Plant Protection Diwision, [mpenal Chemical [ndusines (UK): Dr G. Worthing,
Advisor. Pesucide Safety, British Crop Protecuion Council: Dr S. Logan., Medical Advisor, Shell
[nternatonal (The Hague): Dr E. Burgess. Medical Advisor, Dow Chemical (UK): Dr G. Bonsail, Plant
Protection Advisor. Fisons Boats Co. (UK): Mr B. Syde. Daigety (UK): and Weed Research Organization
{Oxford).

Ozxford University, Dept. of Nuclear Physics, 1984:

"Nuclesr Proton Microprobe Study of CNS Tissues™: In collaboratdon vith the Oxford Proton
Microprobe Group, EBL was the first to demonstrate the endogenous clements of the human brain with the

proton microprobe thereby generating an ‘'slemental map' which closely corresponded to the normal
architecture of that tissue.

Oxford University, 1985 - 1987:

"Asbestos Body / Cheistor Treatment Projecs”. With the assistance of Brof P, Shubik. EBI
investigated methods of modifying the inflammation secondary to crocidoiite and the zeolite, erionite to
see if the inhibition of ferrugindus body formarion could suppress neopiasia.

Oxford University, Imperial Cancer Research Fund, Clinical Trials Studies Uuit,
198S - 1989:

"Initistion and Promoticn in Skin or Liver Neuplasia: A 65 year amnotated BibHography of
International Literature™: The terms rumor “initiator” and “promoter” have eagendered much confusion
particularly within the regulatory agencies responsible for their control. Becausa of this, Prof, P Shubik
was asied by the American [ndustrial Heaith Council (AIHC), ths National Cancer Insitute (NCD), and
the Health and Weifare Department of Canada 10 attempt to clarify such confusicn and reach 2 greater
consensus on the present day mesning and definition of such teyms. Prof Shubik then asiked EBI to
comprehensively compile and criticaily review every original whele animal study ever performed that was
claimed to be related to initiation and promotion in the skin or liver of any species as a first step towards
achieving this goal. The first 13 months of the project was supported by the ATHC {ca. $50. 000} but was
compieted with the suppore of the Inrperial Cancer Research Fund {ca $200, 000} under the supervision
of Dr Richard Peta, FRS over the ensuing 32 months, The vastness of the literamre reviewed for the
project {over 2000 original studies from 200 different journals in 9 languages} is reflected in the fact that
the articles upon which the study was primanly based occupied more than 25 feet of sheif space. The
phenomenca of initiation and promotion has substantally influenced past and current theories of human
cancer and continues 10 be the focus of much research. The project, described in 2 928 page {microtext}
compendium published by CRC press in -1991. attempts t0 maks the refevant experimental evidence
readily accessible. A grester aim was to bring together studies that relate imporantly to phenomena that
have been of incressing concern o those invoived with environmental protection legisiation namely
events pertaining o possible human exposures to agents with delsyed cancer causing effects and to the
potential sypergism between different agemts. Overall. however, one must be camious about
querinterpreting the animal data found in many studies that claim t investigate initigtion and prometion
since the msjority have utilized nonphysioiogical modeis, unduly seasitive straing, and excessive
exposures oftent in excess of the maximum tolerated dose.
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"Irreversibility of the Initiated State'': Early initiator - promoter studies claimed that initiation was
irreversible ie that 3 dose of cartinogen insufficient to induce umors was sull sufficent to produce a

cancer nsk that would remain unabated for fife. Hawever, this concept (which forms the basis of the no -
threshold concept) defies biological sense in the light of our present day knowledge especiaily on repair

mechamsms. Thus, in order 0 demonstrate that the studies subsequent to the eariier ones fail to suppon

the concept of irreversibility. all of the studies which claimed to test the reversibility of initiation were

therefore assembled and cntiqued. The resuits were then presented as invited lectures, 10 universities

{Bryn Mawr Collegs}. industrial cenwes {ICI. Eli Liily}, and to government {FDA). The work was

supported {c1 $10.000} by e DHSS, Dept. of Toxicology. London, Dr Barbara MacGibbon and Dr John

Steadman.

Oxford University, Facuity, Biological Sciences, St. Edmund Hall, 1989 to present.

"Mescthellomss of Animals: A Comprebensive, Tabular Compendium of the World's
Literamre”:EBI produced the first bock to comprehensively compile the diverse, disparate literaturs on
animal mesotheliomas. The compendium presented cvidencs in support of the existence of so - called
“background” or nonasbeswos related mesatheliomas as well as the threshold concepe.

"Mesothelioma Background: Nonasbestos related tumors™:in collaboration with Dr J C Wagner, EBI
assembled, analyzed, and published the animal and human evidence which suppors the view that
mesotheliomas may be caused by agents other than asbestos. EBI is presently exaending this work by
assessing the possible presence of fibrous 2eolits - related diseasa in the United States,

"Mesothelioma Threshold™: In collaboration with Dr K Browne, EBI[ assembied, analyzed, and
published the animal and human evidence that supports the view that the doses of agents required to
indnce mesothelioma dispiay no observable effect levels or threshold. This was done primarily for the two
major commercial amphiboles, amosite and crocidolite. EBI is presently extending these swdies to
tremolite, the common contaminant of chrysotile, vermiculite, and talc. [n particular, the patholegy Libby
vermiculits / tremolite miners and millers with lung cancer and mesothelioma being analyzed for
pubfications in conjunction with lung burden, kygiene, and other occupations! exposure data.

"Chrysotile: Blological Effects of Naturaily Occuring Short Fibre Preparation from Calidria™:In
collaboration with Dr Kent Pinkerton and Dr E C Mc Conneil, EBI is finalizing the results obtained from
a long term bioassay using two standard long {ibre chrysatile preperations, UICC / B and Jeffrey, and the
short fibre preparation fom Calidria, California.

*Amosite Related Mesothelioma™: EBI is producing a critical averview of the mesatheliomas noted in
assoctation with amosite exposure. Hs is also anempting to set up a UK based, muitidisciplinary study to
update and finslize both the Germiston and the Uxbridge amosits factory cohorts with a particular view
towards “profiling”, in detail, the mesothelioma cases.
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Memberships

St Edmund Hail (Middle Common Room). Univ. Oxford
Brtish Society Development Biologists (BSDB)
Tuberous Sclerosis Association (UK)
Neurofibromatosis Foundation (USA and UK)

"Roval College of Pathology (Asso.)
Butish Society of Neuropathologists (BSN)
Neurosciences Specialty Group, University of Oxford

Oxford Praton Microprobe Group, Nuclear Physics, Univ. Oxford

British Medical Associanon (BMA)

Subfaculty of Biochemistry, Univ. of Oxford
Faculty of Biological Sciences, Univ. of Oxford
Oxford University Computer Centre Users Group
International Fibre Safety Group (IFSG)
Technical Services Group (TSG), Wash., DC
American Medical Association (AMA)
Penansytvania Medical Society

Montgomery County Medical Society

Awards

American Cancer Society Special Postdoctoral Award
{Control of Trophoblastic Growth)

Intl. Agency for Cancer Research Postdoctoral Award
(Comntroi of Trophobiastic Growth)

Intl. Union Agsinst Cancer (ICRETT) Award
(Comparative Puimonary Oncology)

National Inst, Heaith Postdoctorai Training Award
{Comrol of Trophoblastic Growth)

Medical Research Council Project Growth Award
{Embryonic Regulation of Neural Neoplasia)

Health & Safety Executive Project Grant Award
(Potential Therapy ... Asbestosis)

Qxford District Research Grant Award
{Embryonic Regulation of Neural Neoplasia)

American Industrial Hesith Council Award
{Tumor Promotion Project)

Imperial Cancer Research Fund Awazd

(Tumor Promotion Project)

W R Grace & Co. Research Award

(Health Effects of Tremolite Project)

June 1976 - June 1978
Dec. 1976 - June 1977
June 1977 - July 1978
June 1978 - Sept. 1980

April (982 - Sept. 1984

Sept. 1984 - Tuly 1983
Nov. 1984 - July 1985
Aug. 1985 - Feb. 1986

Mar. 1987 - Aug. 1989
Aug. 1990 - Sept. 199¢
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Doctoral Dissertation - Summary

1. Control of trophoblastic proliferation in earty postimplantation mouse development:
Several conditions are needed (o promote the growth of postimplantanton mouse trophoblast.
Firstly. an appropriate tissue shape and close ceil contacts are needed to suppress the trophobiastic
giamt cell transformation and maintan these tissues it a largely diploid, non-giam state. Moreover,
since an appropriata tissue shape cannot, on its own, promote wophoblastc cell division.
{CM-derivadives, e.g. extracmbryonic endoderm and / or mesoderm, are probably also needed to
stirmulate normal trophoblastic growth.

2. Control of trophoblastic proliferation in the guinea pig: The growth of guinea pig
trophectoderm and its early postimplantanon derivatives appear to be under ICM control. Thus, the
muitilavered artachment cone of the guinea pig blastocyst is probably not due to an
[CM-independent proliferation of trophectoderm but is most likely derived from a transiem
accumuiation of abembryonic trophectadermal ceils,

3. Origin of the trophoblastic giant cells: binucleation: In the mouse, postimplantation
trophoblast appears to become giant through a binucieate phase. Thus, the growth of mouse
trophectoderm occurs, 1o a certain extent, in a manrer similar w the polypioidisation of mouse
liver.

4. Origin of the trophoblastic giant cell: muitinuclestion: The finding of muitinucleates in pure,
trophectoderm-derived tissues suggests that trophoblastic muitinucieation, at least in the mouse,
does oot depend upon prior contact with mesenchyme or mesenchymal tissues. Muitipolar,
polyploid mitotic figures were found - mouse decidua, tissues known © contain muitinucleates
similar to the gnes seen in ths trophoblastic derivatives of ruminants, This suggests that the
muitinucleats ceils seen in some forms of rophoblast may arise in 2 manner similar to those found

- in rodent decidual tissues, i.e. via 2 multipolar mitosis without concomitant cytokinesis.

S. Mechanism by which DNA sccumulates during the trophoblastic giant call transformation:
Polyploid metaphases were found within postimplamation mouss trophoblast that had
chromosomes arranged either randomly or in pairs. This suggests that at least some mouse
trophoblastic ceils increass their DNA via polyploid mitoic and/or endomitotic cycles.

6. Control of the trophoblastic giant cell transformation: The degres to which
trophectoderm-derived cells endoreduplicate their muclear genome and thus become giant can be
influenced by changes in tissue shape and the extent of hetzroellular contace. Thus, ceil separation,
spreading, and stretching appear to promote the giant cell change not only within trophectodermal
derivatives but also within tissues known (0 behave in 2 manner similar to trophectodenm, samely
extraembryonic endoderm. Morecver, the glant cells found in normal and neoplastic
extracmbryonic tissues are not necessanly termuinal and incapable of cell division since they may
be found in mitosis either before and / or following mitogenic stimulation. Comparative studies
also suggest that the onset of the giant cell change in one extrasmbryonic membrane may be
temporally correlated with the development and / or degeneration of a searby placental tissue
[ayer.
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1982
1983
1984
1988
1989
1989
1989
1989

1990

1990
1991

1991
1991
1992

1992

1993

Invited Lectures

British Neuropathelogy Society (Londen) (*Prognostic Indices for Human Ependymomas™) '
Ludwig Institute for Cancer Research, University of Bern ("Regulation of Neural Necplasia”)
Facuity of Medicine. University of Lausanne {“Regulation of Neural Neoplasia”)
Instinute for Brain Research. Zurich ("Elementai Mapping of the Human Bain")

Swiss Neurapathology Saciety (St Moriz) ("Chronic (nflammation and Invoivement of the
Nucleus Ambiguus in MultiSystem Atmphy')

Alfred P. Sloan Lecture, Bryn Mawr College (*Transplacental lmﬁanon/?m:al?mmoucn.
Feral Risk from Maternal Exposars™)

ICI (UK) - Central Toxdcology Labmwry ("Complete Carcinogenesis: Ultraviolet Light and
Chemical Carcinogens™)

[CT (Americas) - Wilmington, Delaware (*Initiation Irmembility')

Foed and Drug Administration - Texicology (Wash. D.C.) ("Tnitiation Irreversibility: Epidermal
Studies”)

Food and Drug Administration - Toxcicojogy (Wash. D.C.) ("Iniriation Irreversibility:
Non-Epidermal Stodies”)

Elj Lilly - Central HQ, Ind.. Ind. ("Carcinogenesis / Promaotion Project™

American Collegs of Chest Physicians, Environmental Lung Disease, Fourth Imternational
conference. 25 - 28 Sept 1991 ("The potential heaith effects from low dose exposure o
tremolite in venmiculite: An ovexview of the Libby, Enoree, and the Palabora experience”.)
(Montreal).

[oternational Congress of Ocsupational Health and Safety. (Montreal) 7 - 9 Sepe 1991
{"Bacikground mesotheliomas”®)

Defense Rasearch [nstinns, Ashestos Medicine Seminar (Scottsdale, Arizora) 20 - 23 Oct 1991
Facuity lecrare ("Mesothelioma threshoid™)

Dow Chemical Company (Saginaw, Michigan) 12 July 1992 ("Mechanisms of Fibre related
disczse™)

International Agency for Research on Cancer, World Health Organization (Lyon. France).
Biopersistence of mineral fibres ("Potential hypersuscepibility o the induction of
mesotheliomas in hamsters exposed to ceramic fibres: theoretical biological mechanisms”)

Lead Industries Association (LIA) (*Lead and cancer™) 11 October 1993, St Louis, Ma.
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PUBLICATIONS

1. Nigren. E.B.. Tang. C.K. and Thorbjarson. L. (1976), Cystadenocarcinoma of the pancreas, New York
State Journal of Medicine 76; 343-330.

2 Ngren. E.B.. Symchyk, P.S. and Redo. S.F. (1977). Pacumoperitoneum without nipmure viscus in the
nesnate: a case report and review of the literature, J, Ped. Surgery, 12: 537-549.

3. Hgren. E.B. (1980). Polyploidization of extraembryonic tissues during mouse embryogenesis, . Emb. exp.
Morph. 59; 103 - L11.

4. lgren, E.B. (1980). The control of trophoblastic growth in the guinez pig. J. Emb. exp. Morph.. 60:
405418,

3. Tigren, E.B. (1981). The control of trophoblastic giant-cell transformation in the mouse: homowwc
cellular interactions and polyploidy. J. Emb, exp. Morph, 62: 183-202.

6. Hgren. E.B. and Linie fleld. J.W. (1981), The extra embryonic endodermal differentiation and
polyploidization of embryonal carcinoma ceils in vitro, Differentiation 19: 113-20.

7. ligren, E.B. (lnllmmmmptwmotmgmmgngﬁm Anat. Emb., 163;
351-368.

§. Ngren. E.B. (1981). Placental polyploidy: 2 comparative study in the mouse and the guinea-pig.
Placenta, 2: 333-342,

9. lgren, E.B, (1981). The initiation and control of trophoblastic growth in the mouse: binucleation and
polyploidy. Placenta, 2: 317-332.

10. Hgren, E.B.. Griner. L.. Benirschke, K. and Pang, L.S.C. (1982), A comparative smdy of pulmonary
tmmors from the San Diego Zoological Gardens and the Tumour Reference Collection, fmperial
Cancer Research Fand, London. Pathology Annual, 17: 331-351.

11. Pearson. J., ligren, E.B. and Spriggs. A.J. (1982). Lymphoma ceils in cerebrospinal fluid confirmed by
chromosome analyyis. [, Clin, Path,, 35: 1307 - 1311,

12. ligren, E.B., Brings, M. and Aynesley-Green (1983). Precocious puberty in 2 3-year-aid girl associated
with 3 parasellsr ganglionic hamartomas. Clin. Nearopath., 2: 95-98,

13. ligren, E.B. and Vaxe, D. (1983). The comparative pathology of teratomas, Cancer Surveys, 2(1):209
- 218,

14. Tigren, E.B. (1983). Review article: Gantrol of trophoblastic growth. Placenma, 4: 307-328,

1S. Dgren, E.B., Evans, E.P. and Burtenshaw, M.D. (1983). Origin of the muitinuciests decidual cell of
the mouse. Cytologia, 48: 313-322.

16. ligren, E.B. (1983). Cardiomyogenic differentiadon and teratocarcinoma formation in EC-derived
chimaeric placentne. Placenta, 4: 415422,

17. Sagar, H., ligren. E.B. and Adams. C.B.T. (1983). Nevus of Ota associated with meningeal melanosis
and intracranial melanoma. J. Neurosurg., 58: 280-283.
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PUBLICATIONS

18 Itgren. E.B. and Hemachudha, S. (1983). Dlmngmmmofmepummymwmdmm
brain abscess: a case report, Clint. Neyropath., 2:179-181.

19, lgren. E.B.. Stiiler. C.. Steckel, M., Silverman, P. and Hughes. I.T. (1984). Ependymomas:a clinical
and pathological study. Part L Biotogical Feamures. Clin. Neurepathv.. 3: 113121

20. Tigren, E.B., Stiller. C.. Steckel M.. Silberman. P.. Hughes. .T. and Kave. A. (1984). Ependymomas:
a clinical and pathological study. Part [I. Susvivat Features, Clin. Neuropath., 3:1224127,

21, ligren. E.B.. West Moreland, D. and Adams. C.B.T. (1984), Cembdlarm&mdbyc:mdldaspenal
Nm:rg,.so'4284]o

22. ligren, E.B. and West Moreland, D. (198%), Tubcmx!e:ml!mnlamanammhncass.l Clin,
Path., 37: 272-278.

23, ligren, E.B. and Teddy, P.J. ( 1984). Chemodectoma of the Canda Equine: a casa report. Clin.
Neuropath., 3:148-152.

24. Nigren, EB., Teddy, P.J., Vafidis, J., Briggs, M. and Gardiner, N.G, (1984). Clinical and pathological
studies of brain  injuries in horse riding accidents: 2 description of cases with 2 wamning o the
unhelmeted. Clin, Neuropath., 3: 253-259,

29. Qigren, E.B,, and Jones, W.B. (1984). A method for establishing short-term cultures of human
- gestational choriocarcinoms in vitro, Cancer Leters, 24: 187-192.

* 26, ligren, E.B., Watt, F.W., Grime, G., Takacs, J. and Vaux, D. (1984). Bm!mppingd‘ ‘human

nervous tissue using the scanning proton microprobe. J. Neuroesi. Methods, 12: 25-28,

27. Rzine, A.G., ligren, E.B., Ledingham, J. and Kurt, J. (1984), Cerebral Toxopiasmosis, AIDS, and
HIV. Lancet 1: 985,

28, ligren, EB., Saxton. D.G.. Jones, A.E. and Duckworth, S. (1985). A potential micTonenrosurgical method for
the manipuiation of the developing nervous system of the postimplantation mouse embryo /n were. L
Injection methods. J. Neurosci. Methods, 13:191-197,

29, Nigren, BB, Kimnjer«Wilson, LM, and Stiller. C, (1985). Gliomas in neurofibromarosis: a series of
89 cases with evidencs for enhanced malignancy in associated cerebellar astrocytomas, Pathology
Annoal, 1: 1228,

30. ligren, EB. and Sdller, C, (1986). Carebeilar Asirocytomas: Therapemic management. Acta
Newrochir., 81: 11-26. H

31. Nigren, E.B. and Stiller, C. (1987). Cercbellar Astrocytomas: Clinical Characteristics and prognostic indices. J.
. Neara-Oneol,, 4: 293-308,

32, igren, E.B. and Stiller, C. (1987) Review anicle: Cerebellar astrocytonmas. Part I Macroscopic and
microscopic features, Clin. Newropath., 6:185-200
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PUBLICATIONS

33. lgren. E.B. and Stiller, C. (1987) Review article: Cerebellar astrocytomas. Part [L Pathologic reamm
indicative of malignancy. Clin. Neuropath., 6: 201-214

'34. Igren. B, (1988). Muiti System Atrophy: Possible central astiology of the laryngeal dysfunction and
the role of lymphocytc inflammation. Arch. Suisses Neuro. Psych. 139: 79.

35. ligren. E.B. (1989). Mesothelioma Threshold. In: Effects of Mineral Dusts on Cells, (Mossman, B,
and Begin, R.), Springer-Verlag, Heidelberg, 1989, vol. H.30, 453-464.

36. lgren, E. and Wagner. J. (1989). The value of experimental animasls in analyzing the hazards of
exposure to mineral fibres. [L Consideration of natural background incidencs of mesotheliomas
and nonphysiological intraperitaneal technique. Submission o the German MAK Commission
on Minerat Fibre Safety. ISBN [0-9516359-0-5].

37. Ogren, E.B. and Wagner. J.C. (1991). Background incidence of mesothelioma: Animal and human
evidence, Reg. Tox. Pharm., 13: 133-149

38. lgren, E.B. and Browne, K. (1991). Asbestos-related mesothelioma: Evidence for a threshold in
humans and animgls. Reg. Tox, Pharm., 13: 116+132

39. Brown, R., Davis, J., Dougias, D.. Gruber, U, Hoskins, J., Ogren, E., Johnson, N., Rossiter, C. and
Wagner, J. (1991). Carcinogenicity of the insulation wools: Reassessment of the IARC
Evaluation. Reg. Tox, Pharm., 14: 12.23

40, ligren, E.B. (1991) The potential heaith effects from low dose exposure to tremolits in vermiculite: An
averview of the Libby, Enoree. and the Palacra experience. {Abstract]. Fourth International
Caonference, Eavironmental Lung Disease, 25-28. Sept 1991 Montresl,

41, Ngren, E. (1992) Potential hypersusceptibility to the induction of mesotheliomas in hamsters exposed
10 ceramic fibres: Theoretical biciogicat mechanisms. Reg, Tox Pharm (submsitted] .

Boolng

Iigren, E {1991] Initistion and Promotion in Skin or Liver Neoplasia: A 65 year annotated
bibliography of international literature. CRC press. 928 pp. ISBN - 0-8493-4407-7

Tigren, E [1993] Mesotheliomas of Animals: A comprehensive, tabular compendium of the
world's literature. CRC press. 356 pp. ISBN - 0-8493-4308-9
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MACPath, MRCPach (Asecciate/Neurcpatholagy)

E‘t! of !1’”3 l!.viﬂ-SO
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EDUCATION

IYSTITUTIIN AND (OOATION DEZREE me . mzoor s

Hehasaana Meadical Untiversity ‘ o] 1976 Medicing -

Azericaa Callege of Pacholagy . MACPach 1976 Aaatoaic Pachelogy

University of Oxzford D.Phil (Oxen) 1980 Zaolagy/Botany

Rogal College af Pucholagy UX (Prissry) MBCPath 1982 Neuzapatholagy

University of Oxford, Oxford, UX MA (Oxoa) 1983 340logr/Medicine

RESEARCH AND/OR PROFESSIONAL EZXPERIENCE - CHRONQLOGY

1873 Studeat Worker, Dept. of Comparative Neuroanatoay, The Brya Mawe College,’ 3ern
Mawr, Penasylvanis, USA.

1974 gitann of Madicias, The Hahnezana Medical Callege, Philadelphis, Penzaylvanis,

1973/74 Viatsing Resident, The Memorial Rospital for Cancer § Allied Disedses, accached
é: Or. V.3, Joses, Consultant Gyasecologizal Surgeon, Trephoblaseic Disesse

nere. .

1974 :nu;u:eczs:hologne. The Nev York Hospitsl - Cornell University Medical Cencre,

ev Yor ey.

xgé Assiscant Forsasis Pathalogiast, Cffice of the Medical Examiner, The Nev York
University Medicsl Cantre, Or, M.C. Baden (Sponser) - Cutef Medical Exzaiser.

197% Diplosate of che National Board of Medical Zzaainers (USA)

1975/76 Visiting Scientist, Roekefaller Iascitute of Madical Reseazch, Professor A.C.
Braun (Hesd of Departmess), Or. F.G. Discusakos (Laborstory of Cytabiology, Head
of Departaent).

1973 Licensed i3 Medicias and Surgery, State of Newv York, Ne. 124849,

1976 Meader, Aaarican College of Pathologiats, Joerd Cartified, Aqerican Joard of
Pashology, Anstoalc Pathology.

1976 Visizing Worker, The Iaperial Caacer Rasearch Fuad, Depe. of Pachology, Londor -
Profeasar R.A. Willie aad Or. L.S.C. Pang (Hesd of Depuciaent).

1977 Visiziag Research Sciencist (Uatv. of Souzh Califormisa st San Diego, San Diego
Zoological Society sad Depe. of Pachology, Professor K. Reairschke - Sponser.

1977 ‘gnnui.a; Resesrch Fellaw (lacsrnational Unica Agsinat Cancer) -~ Genevs,
witserland.

1976/77 Pegtdoctoral Research Fellov (Iaceraaticnal Agescy for Cancer Research/World

. Heslth Orgeaisatien), Dept. of Zaolegy, Universisy of Oxfeord, Professor R.L.
Gardner (FRS) < Spanser. . .
1976/79 Special Poastdoctoral Research Fellov (Aaerican Cancer Soclesy -¢pf-lé),
- labaoratery of Ixperimental Maasalian Zsbryology, Uaiv. of Oxford, Professcr 2.L.
Cardaer, (I2S).

1978/79 Research Pellov (NIX), Dapc. of Zasology, ladorscary of Experiseatsl Ma==aalian
Iabryolagy, Univ, of Ozford, Professer R.L. Cardner (FRS) - Sponsor.

1979/80 Visitiag Research WVorker (NIH), Sir Willisa Dusan Scheol of Pacholegy, Jaiv. of
Ox.ford. Oxford.

1980 g;{;:il (Oxon), Depe. of Zoology & Botsay, Univ. of Oxford, Meaber of St. Edayad

1979/80 Ressarch Fellov (NIH), Botsny School, laboratory of Cyealogy, Uaiv. sof Ozford,
Oxford, Professcs F, Whatlay, fRS, and Dr. C. Vosa (Sponssrs).

1980/81 Homorary Senier Registrar, Neurspethalegy, The Radeliffe Infirmary, Oxford.

1980/81 Research Fellow (¥IH), Dept. of Yaurapathology, The Radaliffe Infirmary, Oxford.

198F<¢| Senicr Ragistrar, Neuropathology, The Radeliffe Iafiraary, Oxford.

198 Pechalogist to H.M. Coronar, Mr. N.GC, Gardiner (Oxfordshire).

1982 Genersl Madical Council, Full Regissracica. i

1942 Reciptens, MRC Project grant avars "Iabryoais Regelation of Neural Heoplasia.

1983 MA (Oxoa) - Scatus: Prizary, MRCPgch (Neuropathalsgy).
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(Locus) Comgultane Neuropashologise, The Radeliffe Infirzacy, Oxford, June 3-17,

1943
1983,
I 1983 Menber, Depercment of Blocheasstry, University of Oxfard, Sudfaculty.
1983 Mamber, Oxford Nuclesr Physics Procea Microprode Users Group,
_ 1984  Memder, Faculty of Biological Sciesces, University of Oxfocd, )

l ) 1984 Cowreciplent. Health f‘ ety 2xecucive groject grsat awerd: cowrssiplens wish
Professor P. Shubik, "Irea Chelatioar An aczempt cto develap & peseible therapy
for those &t risk from axposure %o asbestos dy lahiditisg foraecion, persistenca,

_ sad effects of gsbestos dodies ia vive,"

‘ 1983 Recipient, Oxford Ares Health Authority/Diserics Resesrch Grane Avard "“Eadryonic
ceguletion of agursl secplasis.”

l Daces (sonth & year) | Name and address of

Freg lavee 43 72 )M
| June 1976 | June 1976 | New Tork Heepstal/Corsell | Aestetane Pachologist, Amateate Pach.
| Usiversity Med. Cancre (Ragiserar/Sr. Reg. Gerade)
June 1976 | Sep. 1976 | Office of the Medical Asatstant Pgthalagise, Foreasic Pecth,
Exsainer (XY) (Sz. Reg./Consulcans Grade)
Nav Tork Ustv.Med.Centre ’
Dec. 1976 | Juae 1977 | Iael. Ageacy for Reseasch | Research Pellev, Zambryology, Cell
: - aa Cancer/Vorld Heaalth Biology, Oucalegy
l Org. (Lyes) (elso cee 'lesearch Ixperience')
( June 1977 Juae 1978 | Amertcas Cancer Soc. (NY) | Resesrch Fellow, Esbryology, Cell
~ . 3ology, Oncology
June 1978 | Sep. 1980 | NIH (Bethesda, D) Regesrch Fellow, Eabryology, Cell
Biology, Oncology .
Sep. 19| June 1988 | BM Coroaer (Oxford) Torensic Neurcpathology. (Senior
' Registrar/Consuleane (Lacua) Grade)
I Sep, 1980 | June 1983 | National Heelch Servics Neuropathologist (Senior Regiscras/
. (Ux) Caagultane (Locua) Grade)-
Dec. 1584 | Dec. 1983 | Health & Safety Uxscutive | Research Pathologisz (see 'Research
(Loaden) Experieaca')
l July 1984 | Apr. 1587 | Usiv. of Oxford, Research | Toxicologist
B [ e s o
encas
| Saessary
Americas laduserial Health Cauncil (AIERC)
Tageraational Life Sciencas lastitute (ILSI)
Careified Coler Maaufsesurars Asgociatian (CCMA)
I 7 Flavor Iatract Maaufacturars Asscciatien (FEMA)
T Resesrch Iaseizute for Fragrancs Macarials (RITN)
Chemical Manufscturers Association (QU)
I Proczar & Gezble :
Coca~Cols Company
Pepsico .
Apr. 1587 | Preseat Univ, of Oxford/Taperisl Raseerch Officer
I Cancer Res. Fund, Cancar
] Scudles Uaic, Nuffield
(, Depe. af Clinical Medicine
'f’; Radeliffe lafirmacy,
L; Oxford
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1973/7%

1978
1973

1979
1975/76

1973
1976
l 19

1977
T 1976/77

- 1976/79

1978/79
1979780
1979/%0

1980/81
1980/81

1982
1942
1983

1984

Visiting fesident, The Memorial Hospital far Cancer & Allied Ofgeacec. arzy
to Or W.8. Jenes, Consultant Cynsecolagical Surgeon. Trophablastic atncgsc
Cencre.

Aseistant Pathologist, The New Yorx Hospitsl - Cocnell University Hcdteal
Cantre, Mew Yorw City.

Assistant Farensic Patholegiet, Office of che Medicsl Exsminer, The New Yorx
Univers{ty Medical Centrs, 0 M.C, Baden (3ponsor) « Chief Medical Ecamfner.
Otplomate, National Soard of Medical Cxaminers (USA).

Visiting Sclenclsc, Rackefeller Institute of Medical Research, Prolesiar
A.C. Braun (Head of Oepartmenc), Or £.C. Dfscumakcs (Laderatery of Cyco-
Yiology ., Head of Oepartaent).

Licensed {n Medicine and Surgary., Stace of New York, Ne. 124849,

Visiting Warker, The Imperisl Cancer Research Pund, Jept. of Pathaology.
Londen = Prafessor R.A. Willls and Or L.3.C. Pang (Head of Oepartaenc).

" Visicing Research Sciencise (Un{v. of Scuth Califernis at Sen Ofego. San

gtoco 2a0logical Sociscy snd Dept. af Pashology, Profeesor X. Benirschke -
ponsar.,

Travelling Resascch Fellov {Intesastional Unien Againat Cancer ) ~ Genevs,
Switzerliand.

Postdactarsl Resesrch Fellovw (Intarnaticnal Agancy fer Cancsr Research/Warld
Healsh Qrganisation), Oept. of Zoslogy, University of Oxford. Professor

A.L. Gerdaer (FRS) - Sponsaer.

Speciel Pestdocteral Reseacch Pellow (American Cancer Seciety <wpf-il),
Ladorstory of Lxperimental Mazmgllan Eadeyelegy. Univ. of Cxford, Oxford -
Professor A.L. Cardner, FAS.

Researsh Fellow (NIH)}, Dept. of Zoalegy. Labaratory of Zxgerimental Mamnglian
Embryelogy, Univ. of Oxford, Oxford. Profesecr A.L. Cardner (FAS} - Spenser.
Visiting Research Worker (NIH), 3ir Willlam Ounn Sehaol of Pstholagy, Univ.
of Qxfaord, Oxfard.

Resesrch Fellaw (NIH), Bocany Schoel, Laberatory of Cytology. Univ. of

Qxford, Cxford. Professor f. Whatley, FAS, and 0r C. Veoas (Spensers).

Honarary Senioer Registrar, Neuropacholagy, The Radeliffe Inflirmary., Oxfard.

;cncsreh Fallow (NIH), Depgt. of Neuropstholegy. The Radecliffe Infirmary,
zfard.

Senior Registrar, Neuropsthology. The Radeliffa Iafirmary, Oxford.
Pathalaglse %o H.M. Caroner, Mr N.0. Cardiner (Oxfecdsnire).

(Lacum)} Consuleant Neuropashelogist, The Radeliffe anx:aary. Oxzford

June 317, 1983.

Ca-recipiant, Healzh & s-c-ey Ezecutive preject grant award: co-recigient
wvith Prafesger P. Shubik, ‘[ron Chelation: An attempt to develep e possible
therapy for thase at riak raa exposure o esbestas by {nhihitiag the
formstien, persistence, and ¢l fects of esbestas bdadiaes in vive'.
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HEMSERSHIPS

Ozfard Uni- -sity Coemputes Centrs Users Croup
Faculty of 8iologlcal Sciences, Univ. Ozferd
Subfeculty of Biachemtgery, Undv. Oxford
Brician Medical Aseociatien (SMA)

Qzford Procan Microprabe GCraup, Dept. of Nuclesr Piysics, Univ. Qxford .

Neureseiences Specialty Croup, Uaiv. Oxfard
Scitish Seciety of Neuropathologists (BSN)

Roysl Collage of Pathelagy (Asse.)
Neyralidrometasis foundation (USA and UK)
Tuderous Sclerosis Agseciatiza (UX)

Sritish Saciety Development 8ialpgfecs (23S03)

32 Zdmund Mall (Mtddle Cemmon Roem), Univ. Qzford

AWARDS
Qzford Jistrict Resesrsh Grant Avard
mbeyonic Regulation of Neural Neoplasis) Nev 1984
Healzh & Safety Exscutive Profect Grant Awerd ' Sept 1384
Potantisl Therapy... Agdestasis)
Medical Research Council Preject Grant Avard Apri) 1582

(Eabdryenie Ragulation of Neursl Heoplasia)

Nat{anal Inse. Health Postdacterel Trainiag Award ) June 1978
June 1976

{Cantrol of Trophoblastie Crovth)
Anertiesn Cancep Soc¢iety Special Pogtdactaral Ave
(Centrol of Traphablascie Croweh

facl. Ageney for Research Canesr Postdsetorsl Award Dee 1976
{Coantrol of Treghablastic Grewth

Iatl. Union Agatnes Cancep (ICRETT) Awerd June 1977

(Camperative Pulmcnary Oncology

198%
1984
198¢
1984
1943
1981
1981
1682
1941
1981
1979
1974

July 1¢98<
July 383

Sepe 1388
Sept 1983
June 1578
June 1377
July 1978
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RESEARCH gx~€A!ENCE

The spplicsnt Nas mgintained, ss o persistenc theme throughout his caceer, Ifteregsy
tn doen the B42i¢ end clinleal aspecis of the tumeur arevlem. These are outlined deig.

W - The apnlicent, in collaberstion iy .
£.2.01ecumakas (Rackefaller University) ¢ad Or W.8.Jones (Memorial llospicel rg-
Cancer), was the [irge to grow choriocarcinoms {n vitfg without recourse ts animgy
hasts, vork conductad {n & csmdined clinical and exzperimenzs] study af the celationsnyy
Betveen HCC secfution end malignant tropnedlastic groweth. The results of tngg ¥tudy
suggeeted thas tne secretory acsivity and cellular proliferation of msl{gmant tropre-
blast aay, &t times, be dissoc{atsd phencmens {n vitrs, ¢ conclusion cenf{sned hy
odservetions mede, on rIre sccasions, (n vivo, Since Shese expariments sare arigimelly
alned at mapoing the HCC gene vis cell hybridisation, the applicant aelsc magte~ss
technigues, developed by Or Olscumakos, for microsurgical cell fusion. cNremesome
extosction, nuclesr and cytaplaamic cell {ajectien, snd single cell cloaing as well as
mecnaeds nesded [or the cytogenetic enslyels of sueh cloned cell lines.

wWhilst at Rockelfeller, the epplicant slso nad numerous discussisns with Prafesssr
Arain- Sraun on Eplganetic tRheory, tumcur suppression, and recovery. These vere BDased
an Profeasor fArsun’e Srown Call Teratomas Medel System and laid cthe foundstien fer sa=e

of the applicant’'s fulure ezperiments.

Qxfard Universit 19761981 - Dept. Zoole < The perplaxitiss of wvorkxing vwith 3
mglignans ctissue that, even in {tz normal state, of'ten dehaved in s manner similar oo
¢ tumour, led the applicant to pursus studies of normal trophoblastic groweth gnd
developmental nechanisams generally thought ta bde relsted to neoplasia. Such etudies
vere pursued in Qzford in the microsurgecy laderatory of fraf. R.L.Gardner, & lesding
experimental mammalian embryclegist. These studies culmainated {n e series of publi-
cations (deserided under ‘'Coctoral dissertation']) and used s wide fange of techanisues
ineluding aicrosurgical injection, dissection, enzymatic weparation, sand/or cissue
culture of pra~ and pesteimplantacion embryce snd their congtituent tissues. The latter
vere analysed Ddiochemically, Nistaochemicslly, eystologically, sytegenecicalily, hiscs-
logically, snd cytophatomesrically uaing, in some csaes, methods developed Sy ¢he
applicant. Embdrye tranaler and Cumaur {ncculation methods werfe also employed f{a 2ness

tcudles.
Qzxford University, 1980-1381 < Oegt. of Sotany - Preparations of trezheblassis giane
cells wvere analysed cycologically, cytageneticslly, and cyctaphotameesically iz :te
SBotany Schaol with che advice of two eminent cytolegises, Or C.C.Vesa and Cr
F.A.L.Clowas. Thase analyses were primarily directed 4t asassasing ONA gynthesgis an2
cnramogome structure and the results acre descrided under 'Ooctoral dissersation'.
Czfaed Unfvessity, 1180-1281 = Sir Williea Ounn Schaol of Patholegy - E=bryonsl carssi-
nama (EC) celle-darived mouse chimserss vare produced by the aspslicant using 7ref.
Cardner's DBlastocyst {njection methads and the maturs chimaeric tissues were subse-
quently dissected iata their congtituent parts, ectopically transferred o syngenei:
hosts, and observed in Nost eites (or tumaur grawth af doner cell arigin. Siace
ectapically tranaferred, chimaaric, placental tissues wvers the only ones tg [arn
_ tumoucrs, {¢t wvas concluded that placental, {n contragt to somatic tigsues, lacked 1iXe
ability to suppress tha tumarous phenatype. DOlscussions with Prof. Arain Brsun subse-
quently led the applicant to ask i tumour cell types other than thase of EC ceil
origin, cauld colonise tha embrya and, ia turn, be suppressed or regulated 3y 1ae
tabryonie environment. Since 1t was likely that tnis would eccur with 'develcsnentally
synchronised', donor-host csll comdinstions, e.g. when neurcblastomas wert (njectel
(nte the nor=al neurcblascic ti{ssues of the embryo, & microsupgicsl mecthad w44
develsped far the manipulation of pastimplantstion moude embrye brain in users.

Qifors Universeis The Aadecliffe Inficaar 19811989 < Dezt. of Neuragathois
method wves develaped {n the Oept. of Neurapathalagy, The Radeliffe laflemary, Qzfsr2.
Although the method permitted iajectians to B¢ gerfarmed with marser sudstances. eﬂ-f
vere never {nfected. Still the matertals needed 23 produce the asprapriate danadennis
cell comuinetions were obtained. these differing in8-Clucuronicase (-Cue) ana Clue3te
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The e0plicant Rae mgiatsined. as & gersistent theme thraughout his carees. Intereyss
fn Bath the 3a8i¢ and clinicsl sspects of the tumour prodles. These scv autlined delaw,

Racxeleller Universit 197. 578 < The apnlicant, {n callsberstion iy 0
£.G.0iscumakos (Rockefeller University) and Or W.8.Jones (Memortal laspital g
Cancar}, was the {irst to grow chariocarcimems {a vitrfe without precourse tg aning]
hasts, work conducted {a s comdined clinical snd erperimenta) study of thae relatiangns
Setween HCC secrecion and malignent troprodlsastic growen. The results of tnis i:uc;
suggesced that the secretory sctivity and celluler preliferation of maligmant tropre-
slast aay, 8¢ times., be dissociated phencmens ia vitrg. & conclusien canf{smed YNy
cbservations made. oft rare ocesslons, n vive. Since these experiments wers ariginally
sised oz mapping the HCG gene via cell hydridisstion, the spplicant alac magieced
techniques, develaped By 0Or Olscumskaes, (for atercsurgicsl cell (fusion, chramesome
extrgction, nuclear and cytaplasmic cell {ajection, and single cell cloning aa vell as
mecnads needed Car the gycogenetic analysis 3 such cloned cell lines.

Whilst at Rockefeller, the spplicant alse Rad numersus discuesions vi:h Prafessor
Aeain Bpsun on Eplgenetic theacy, tumour asuppreesisn, and cecovery. These vere Ddased
an Praofesser f8raun’s Crowvn Call Teratoma Madel System snd latd the foundalien fer saze
of che spplicant’s lulufs experiments.

Oxford Universit 1976-1981 - Dept. Zoole < The perplexitiss of working wi:n g
Balignant tissye that, even {n {Cg normal stats, often dergved in s maamer similas c=
s tuaour, led the spplicant te pursue studies of normal trophodlastic groveh and
developnantal machanisms genarally thought to be relatad to neoplasia. Such studies
vers pursued (n Qsford in the microsurgery ladoratory of frof. R.L.Cardaer, s leading
experimental mammalian embryclogist. Thesea studies culminaced in a series of publi-
cations (descrided under 'Uoctoral dissertatfon’) and used s vide faage of technisues
ineluding aierosurgical injeetion, dissection, entymatic separstion, and/ar tissue
eulture of pre~ snd pesteimglantacion enbryss and thelr constituent tissuss. The latser
vare analysed DBischemically, histochemically, eytelogicelly, cytogenecically. hiscz-
logically, and cytaphatomesrically using, {n some cases, methods developed %y cxe
applicant. EmBrys Sransfer and tumsur {noculation methods were also employed {n :nese

studies. ’
Ozford Universit 1980+1981 « Oept. of Botany - Preparations of Sroazhedlastic giaz

csells were analysed cytologically, cytogeneticslly, and cytophotomeesizslly in e
8otany ScRoel with the advice of Stwo eminent coytologises, Or C.C.Vasa and 3¢
F.A.L.Cloves. These analyees were primsrily directed ot assessing. ONA syachesis and
enramogome struciure gnd the resulss ere descriled undsr 'Qoctoral dissersation’.
Qzfoed Unfversity, 198001981 - Sir wWillfss Ounn School of Pacholegy - EmSryeanal carsi-
noma {(EC) cell-darived mouse chimaeras vars produced by the apolicsnt using PFraf.
Cardner's blastocyst i{njection methods and the msture chimseric t{gsues were subae-
quently dissected inta cheir <constituent parts, ectopicsally cransCerted 3 eyngenrels
hosts, and observed in Nhost aites Tor tumour growth of donor cell origin. Siace
ectopically transferred, chimseric, plscental tissues wers the only eones tg faor
tusayrs, Lt wvas concluded that placental, (A conerast to somstic tissues, lacked tre
e5ility to euppress the tymarous phenotype. Dlecussions with Prof'. Arain Braun susse-
quently led the applicant to ask (I tumour cell types other than GChase of EC cell
origin, could colonise the embryo and, in turn, be suppressed or reguleted By e
enbryonie enavironment, Sines it was lixely cthat cthis weuld occur with 'develssmentally
synchronised', doncr-host cell caomdinstians, e.g. when neurcblastomag were {njeclel
{nto the normal neurcblsastic tissues of .the emBryo, & aicrosurgical method a3
developed for the manipulaetion of postimplantstion souse emdeyo drain in uters.

Oafard Universiey. The Madeliffe Infirmary, 1981-1985 < Oeac. of Neurogathaelagy. ‘Rig
metnad was davelaped (A the Oept. af Meuracathalagy, The Redciiffe [aflrmacy, focr:.'.
Although the method permitted injections to de performed with marker sndstances, cel.s
sefe never {njected. Stiil the matecials needed o praducs the aporogriate danqrenast

cell camatnations vere gbBSained, these differing in8aClucuronidase (<Cus) ama Clogase
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DOCTERAL DISSEATATION « SUMMARY

ottimplantation mouse

‘1. Ca=gral of tropheblastic proliferstion in ear)

Seversl canditions are needed to promote the groweh of postimplancation mouse t ophg-
dlast. Firstly, sn eopropriate tissue shape snd close cell conctacts &re neaded 4
trophollasgcic giant cell tranaformatisn and maintain these tisgues in
a largely diplaid. none-glant scate. Moreover, sines sn approgriate tisesue shape cannge,
an ity avn, promote SCopheblassic cell divisien, ICM-derivatives, ¢.g. extrgemuryonic
endader® and/or mesodesrm, a&re prodably else nssded to stimulate normal ctropnrodlastis

grontih.

2. Contsal of trophoblaetie preliferatisn (a Che guines pig:

The growth of guines pig trsphectederm and {ts early postimplentacion derivatives
sppear to Be under [CM control., Thus, the aultilayered attgchment:cons of the guines
pig biascaecyes s probably not due ts an ICM-independent proliferation of tropheccodesn
But (s most likely derived from g transient sccumulation of abemiryonic trophectodermal

cells.

3. Qcigin of che troshablastic giant cells: Binueleation

In the mouse, pastimplantacion trophadlast appedrs ta Become gisnt Shrough s Binuclesce .
phese. Thus, the growth of mouse trophectodsrn occurs, £0 a certain extent, {n & Zanner

similac to the polyplaeidisation of mouse liver.

&, Origin of the crophoblastic gfant cell: multinuclescion

The finding of sultinucleates i(n pure, trophectoderm-derived tissues cuggests tial
traphablascic myltinucleation, at least {n the mgyse, does not depend upon prioer con-
tace vith aeseachyme of mesenchymal tisesuss. Multipelar, polypleid mitotie figures
vePe found {n mause decidua, tissues known to contain multinuclesces gimilar 2o Cthe
ones seen (A the Srophoblastic derivatives of ruminancs. This suggests that -the aul:ili.
nucleats cells seen (N some forzs of tropheblast may erise {A @ Zanner similar ¢o
thase found {n rodent decidusl tissues, {.2. via & multigolar mitesis witiout

conecomitant cysokinesis,

k4 2l 5

ane cel!

the trophoblastic

which ONA scecumulates durin

fgeagtion _
Palygsloid metaphases werw found within pastimplancati{on aguse trophablast that had
caramasames arranged ef{ther randomly ar in pairs. This suggests thst st lesst saac
mouse trophodlastic cells increase their ONA vis polyploid mitetic and/oc endamitesiz

eyslas.

§. Contrel of the trophoblastic gisnt cell transformatian

The degree %o whieh trophectoderm-decived cells endoreduplicste thelr auslesr genoss
and thus become gisnt can be {afluenced By changes in tissue shape and Che extent
of {ncercellular contacs. Thus, cell separstion, spreading, and strelening sagpear
to promate Ghe glant cell change not only within trophectodermal derivatives but alss
withRin tissues known to behave in a manner sisilac to trophectoderm, nemely exsle-
endryonic endaderm. Moreover, the glant cells found {n normal end neoplastic extri-
enBryonic ticsues are not nscessarily terming] and incapable of eell division singe
they may Be found in mitosis either bdafaors end/or folleowing mitegenic stimulation.

Camparative studiee also suggest that tne onset of the giane cell change in ene-cxéra-
ang/3r

amBryanic membrane may De temporslly correlated with the develozmens

degeneration of e nesardy placencal tissue leyer, :
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Phosphate lsomerase (GPI) elleles. The putati{ve doner cells, Ependymodlsstoma (£3) varg
€Pl<4 « <Cues (Neat stable) derived frem A/) mice snd the gt emhryge vere CPI-3 . -C;.
(heat labile] derived from CS7BL mice. the TP tumcur being able to grow vithin ang kil
CS78L edults. Soth tumour cell llnas snd mcuge colanies vere malntsined 'or Slmase puq
988 .
! In eddition ta these experimental studiss, severel histopathologicsl revievs vepe
performed. The firet of these described. in senarate pudlicacions. unusual tesocistians
ia hamsrtomatous dysgenetic disorders efcRer of neursl crest (e¢.¢. latrseeraniq)
melangms snd Naavus of Jts) or noneneursl crest (e.g. Tuberous Sclerosis with Sgreemag
snd Adsnacarcinamas) origin. The secand reviev provided the first evidence to suggese
that the NF gane (n Neurol'ibromatasis 2sy net only predispase the neyrsl crest-derived
Schwvann ¢elle to yndargo malignant change but eleo may affect, {n & similar vay, 2he
acn-neucrsl crese., glial dsrivativea of the caredellium. The epplicant alse analysed gome
of "he largest series of ependymomas, ceredellar astfocytamss. medullodlastemas, sad
eraniopharyngionss using computer-sssisted ctecnniques and dectarmined & variety of
elintcal-patholagical prognostic indices for esch of these tumour types.

Gaford Universit 1988 . Oepe. of Nuclear Physies -« The appliczant, in collebarszion
wigth the Oxford proton ALcroprode group, vas the [irst to demonstrate the endogencus
elements of the human Brain with the proton microprobe thereby generating an 'elemenczal

nep’' vhAlch closely- corresponded to the normal srelftecture of that tissue.

2eclogical Research MHos < The sppglicant made an extsnsive hiatepatie-
lagical reviev af & large series of pulmonsry tumeurs found {n captive wild snimals
{S02) snd various demestic ‘species {TRC), the fesults confiraing previcus reporte thae
agst enimsl lung tumours ars of the slveolsr type,i.e.SNs ene net generally seen (n
associstion with smoking.

Qafard Universilty/Toxicele 1985 to presant - Under the direction and with ‘the
assisgtanca of Prof. P.Shudik, the applicant has Ddeen investigating mechods of modifyisg
the inflamsatory response %9 cruocedilite and the zeglite, erfonmite. Sueh i{avestigatisns
sre aimed at blocking the fermation of the ferrugineus body and the scceumuylation af
excess tissue iren {n the hepe that this will lessen the inflasmmacery response snd the
stzendant risk of necplasia vwhich follsws the {aflasmmazion,
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Ilgeen. C.8. (1980). Pelyplaidization of extrsesheyenic tiasues during =meugse
emdryogenasis, J. Emb.exp.Morsh. $9:103-112,

ligren, £.83. (1980). The control of traphodlastic growth in the guines nig.
J.Ead.exn.Marph, (0:40%-318,

llgren, £.8. (1981). The control of trophodlastic growth {n the mouse: homecvp;e
<ellular {nteractions and polyplefdy. J.Eab.ezp.Morph. 62:183-202,

Llgren, E.B. and Lictlelfleld, J.W. (1981). The extraemdryonic endedarme)
differenciation snd polyplofdization of eadryonsal carcinoms calls i vile3.
0ilferenciation 19:115-20. -

ligren, E.5. (1981). The {a vitrs docphagenesis of the guinee<pig egg crlinder.
Anstomy and Embryology 183: 391348,

ligren, £.8. (1981}, Placentsl pelyploidy: s compsrative study. Placenta
2:333-342.

Iigren, E.8. (1981). The contral of tropheblastic groweh: in the mouse: h3e
nucleasian snd polyplotdy. Placenta 2:317-332.

llgren, E.8., Crinar, L., Senirschke, X. and Pang, L.8.C. (1981). A comparszive
atudy of pulmonary tumours. Pathology Annuel 17:331-361.

Ilgren, E.8., Briggs, M. and Aynesley<Green (1982). Precocious putersy and
ganglionic hamartomas of the parepituitary. Clin.Neuropath, 2:9%-94.

Ilgren, £.8. snd Vaux, 0. (1982). Comparstive morphological study of =cuse and
humen teratoms, Cancer Surveys 2(1):210-21%.

Iigren, z.1i (1983). Reviev article: Control of trophodlastic groweh. Placenta
8:307-328.

Iigren, £.8., Evans, E.P. end Birtenshav, M.D. (1983). Origin of the multi-
nucleste decidual cell of the msuze. Chromasoms 14:3313-322.

Iigren,. £.5. (1983). Cardiomyogenic differentiation and terstocarcinema formstion
in EC-derived chimeric placentse. Plscents 9:31%422,

Ilgran, £.8., Seiller, €., Jteckel, M., Silderman, P. end Hughes. J.T. (1983).
Ependymomas - A serisl ascudy of their growth, Part I. Biologicsl Feazures.
Clin.Neuropath, J:113-121.

llgren, E£.8., Stillsr; C., Scackel, M., Silderman, 0., Hughes, J.T. and Kaye, A.
(1983). Ependymomas <~ A serisl ssudy of their growth, Pars [I. Survivael
Features. Clin.Neuropath, 3:122-127.

Ilgren, £.8., Westmoreland, U, snd Adams, €.3.T. (1983). Cersbellsr Pseudotumaus
due to Candida (Cerebellar Candidaas). J.Neuresurg. 60:4928-.330.

Pearsen, J., llgrea, £.8. and Soriggs, A.J. {1983). Lymphema cells in ceredrse
apinal fluid confirmed %y chroassome snalysis. J.Clin.Pech. 39%:1307-1312.

Ssgar, H., llgren, B.3. and Adame, C.8.T. (1583). Naevus af Oca, Maningral
Melancais and Intracranfal melancamas. J.Neuresurg. §8:280-281.

Ilgren, E.8. and Wilsen, X. (1989). Srain Tumaurs {n NeurofiBromatesis: Evidence
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ILlgren, £.8. and Hemachudhs, 3. (1983). Ruptured Pulmenary Artery Aneurysa and
Brain Abscess. Clin.Neurspech. 2:179-3181.

ligren, E.8. end Westsorsland, 0. (1984). Tubercus sclercsia: unususl assacti:

astions {n four casas. J.Clin.Path. }7:372-278.

Ilgeen, E.3. and Teddy, P.J. (1984). Chemodedtoms of the Cauda Equine. Clin.
Neyropath, 3:148-31%2. .

Ilgren, E.8., Teddy, P.J., Vafidiz. J.. Beiggs, M. snd Cardiaer, N.G. (198%).
Clinical snd patholegical scudies of (fatal beain fajuries fa horse ridirg
sccidents: s deseription of cases vith « warning to che uahelmeced. Clin.

Neurapath., 1:2%3-359.

$lgran, £.8. (198%). [dfepathic intraceredral hsemasrhage in & cease of maturatisa

of metascetic Wilms' cumaur. Clin.Neuropatn, ({n press).

Ilgren, L.8,, Olecumaxaes, €.C. end Janes, W.B. (1984), A methed for estadlisricz
snorteterm culturee af human gedtational eneriocarsinama in vi2s3. Canced
Lettea~s 2U-187.1687
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29. Illgren, 2.3. and Seiller. C. (1986). Ceredellar Asttocyzomas: Ciimtes
Features « Psre I. Acca Neurschir. 81, 11-26.

36. Ilgren, £.8. and Ssiller. €. (1987). Carebellar Ascracyzamas: Clinfza
Features - Part II. J. Neura-Onesl. 8, 293-308,

31, 2igeen, E.3. and Seiller. €. (1987). Cerebellar Astrocytamas: Pathalogiza
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32. llgeen, E.B. and Seiller, C. (I1987). Cerebellar Astroeytomas: Patholagisa.

. Features - Pact II. Clin. Neuropath. 6§, 201-21%,

33. ZIigren, E.B. Aylevard. A. and Sciller. C. (198%). MedulloBlastomss: Qlinlas.
and Pachological Features (in prep.).

34, Ilgren, 2.3., Tang, C.X. end Thorbjarsen, L. (197%). Cystsdenccarsinoma <
the pancreas. New York State Journal of Medicine 70:%48-330.

38, Ilgren, E.B. ead Symeryk, P.3. (1976). Pneumoperitonsum without rupsur
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(submitted).
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. for iavelvement of the aucleus amdiguus. (in prep.l.

Books .

Iigren, E.3. snd Shubik. P. (1988), A criticsl ennotated Bidlisgoephy of epiderms
and Repatic tumour premation. Oxfesd Uaiversity fress. 34bop.

Ilgsen. 2., Shubik, P. aend Salessé, P. (1987). The Isravessidiltiy of
niciated State - A eottical ceappraisel. Azpendix: Mecshods used 22 233
an Inctecactive Comprenensive Database on Two-Stage Carcinsgenesis and ..=

Proageien. Interim Documant, 137pp.
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Tlgren, E.B. and Stiller, C. (1987). Cerebellar Astrocytomas: Pathological Featurss
« Pare I. Clia. Neuropach. 6, 198-200.
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Ilgren, E.B. (1988). Masothelicma Threshold. Nato AST Series (Iacl. Sympos. on
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hepatic cumour promotion. Oxford University Press, 544 pp.

Ilgrea, E., Shubik, P. and Salotti, P. (1987). The Irreversibility of che Iniriaced Scacs

- A critical resppraisal. Appendix: Methods used to Escadblish aa Inceractive
Camprehensive Database on Two-Stage Carcinogenesis and Tumour Promotica. Incerim
Documenc, 187pp.
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Or €.8. Ilgren, MA (Oxon), MO., 0.Phil.(Oxon), MACPach,, MRCPath, (Associate/Neurcpethology)

Oate of Birth: 13.vi{i.50
Place éf Birth: Philadelphia: Pennaylvania, USA,

Natfonality: Asecican

PRESENT POSITION

Hember ot Facully of Blological and Agricultural Sciencss
and Subfaculty of Giochesistry, University of Oxtord
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INSTITUTE AND LCCATION DEGREE YEAR F1ELD OF STUOY

. CONFERRED

itahnomann Medicol University MO 1974 Megicine

Amgrican College of Patholagy MACPgth 1978 Anatomiec Pathology
University ot Oxford 0.Phtl (Oxon) 1980 Zoology/Botany
flayal Callege of Pathalogy UK (Primary!} MRCPath 1982 Neuropathology
University ot Oxford, Oxtard, UK. MA (Oxon) 1983 SiclogyMedicine

1973
1974_
1973474

1974
1973

1979
1973776

1973
1976

1976
1977

1977

. 19Ty 17

19?_6}79
1978/79

1979/80
197980

1980
198081
1980/81
1982
1982
1982
1982
1983
1583
1983
1983
1984
1984

RESEARCH ANO/OR PROFESSIONAL EXPERIENCE - CHRONOLOGY

Student Werker, Dept. of Comparative Neurcsnatomy. The 8Bryn Mewe College, Bryn Mewr, Pemmylveni.
Ooctorate of Medicine, The Hahnemann Medicel College. Philadelphis. Permsylvanis, USA,

Visiting Resident, The Memorial Hespital for Cancer 8 Allied Olsesses, attached to Dr W.9, Jones.
Cansufvant Gynaecologiea) Surgepn, Trephoblastic Dlsesss Centre.

" Assistant Pathologise, The New Yark Hospitsl - Corneil University Medical Centre. New York Clty.

Ssmisgzant Forensic Pathologist, Cftice of the Medical Examiner. The New York University Mediecal
Centre, Or M.C. Saden (Sponsor) - Chiet Medicsl Examiner.

Ofpiomste of the Matfons] Sosrd pf Madical Sxaminers WSA).

Viaiting Sclentist, Rocxefeller Inat{tute of Medicil Resssrch, Professor A.C. Braun (Hewd of
Oepartment). Or £.G. Discumskos (Lsboratory of Cytoblology, Head of Department).

Licensed In Medicine and Surgery, State of New Yark, No, 124849,

Member. Amsrican College of Pathologists, 3oard Certified, American Board of Pathology. Anstomic
Mathology.

Visiting Warker The Isperial Cancer Rasearch Fund, Oept, of Pathology. London - Profeasor R.A.
Willls and Or L.5.C, Pang (Head of Department),

visiting Ressarch Scientist (Univ., of South Californis at San Ofego, Sen Ofego Zoologicsl Seehty
and Dept. of Pathology., Professar K. Benirichhe - Sponsor.

Travelling Resesrch Fellow (International_Urion Against Cancsr) - Geneva, Switzerland,
Postdostorsl Resesrch Fellew (Intesfiationsl Agency for Cancer Resasrch/World Health Orgenisstion)
Oent. of Zoology, University of Oxford, Professor R.L, Gardner (FRS) - Sgonsor.

Special Postdoctoral Ressarch-Fellov (American Cancer Society - spf-14) Laboratory of Experiment
Meamailan Esbryology, Univ. of Oxford, Professor R.L, Gardner (FRS),

Research Fellow (NIH), ODept. of Zoology, Laborstory of Experisental Hammelfan E-bmlegy. Univ,
‘ot Oxfard, Professor R.L., Gerdner (FRs)- Soonser,

Yisiting Research Yorker (RIHY, Sir William Dunn School of Pathology, Univ. oé Oxford, Oxford.
Research Fellow (NIH), Botany School. Laboratory of Cycology, Univ. of Oxford, Oxford. Professor
F. Whatley, FRS, snd Or C, Vosa (Sponsars).

0. Phil. (Oxon},-Ospe. of Zoology & Botany, Univ. of Oxford, Member of St Edmund Mall.

Honorary Senior Reqgistrar. Neuropathaloegy, The Radcliffe infirmary, Oxtford.

Research Fellow (MIH), Oept. of Neurcpethology, The Radclitfe Intirwmary, Oxford.

Senior Registrar, Neurooethology, The Radeliffe Infirmary. Oxford.

Pathologist to H.M, Caroner, Mr N.G. Gardiner (Oxtfordshire).

Genersl Medicsl Council, Ful} Registratiocn,

Recipient, MRC Project grant aused '€sbryonic Regulation of Neura! Neoplasis'

MA (Oxon) - Status: Primary, MRCPath INeurcpathology?.

(Loctw) Consultant Neuroswtheloglst, The Radcliffe Infirmery, Oxtord, June 3-17, 1983,

Member, Dagartment of Siochemistry, University of Oxford, Subteculty,

Menter, Oxtard Nucleer Physics Proton Microgrobe Users Group.

Hesder, Faculty of Biclogical Sciences, University of Oxtord.

Co=recinient, Health 4 Safety Exscutive project grant award: co-recipient with Professor P, Shubi
“lron Chelotion: An actewpt to develop a possible therapy for those st risk from exposure to asbe:
by Lnhibiting formation, persistence. and effects of asbestes bodies in vive”.

Recisient, Oxfaro Areg Heslth Authority/Oistrict Research Grant Award "Esbrynnic regulation of nw
neoplasis.
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1983
1983
1964
1874

1983

D) Lol neuropatnalogist, 1 Reoclitte Intirsery. Oxtard, June 3-17, 1983,

Member, Ospertment of Biochemistry, Un{versity of Oxford. Subtfaculty,

Member, Oxford Nuclear Physic: Proton Microprobe Users Group.

Memper, Faculty of Biologicsl Sciences. University of Oxfard.

Co=recipient, Health § Sgfety Executive project grant sward: co-recipient with Protfessor P, Shubir
“lron Chelation: An attewet 0 develop & possible therspy fOr those at risk from expesuyre to asber
by innibiting formation, persistence, and effects of asbestos bodies in vive".

Recipient, Oxford Ares Heelth Authority/District Reseerch Granet Awsrd “Embiryonic regulation of ney

neoplasia®.

Oates (month & yeer)

From

Te

Name ond address of sponsor/

June 1974 June 1976

June 1976 Sept. 1976

Oec. 1976

June 1977

June 1976 June 1978

June 1978 Sept. 1980

Sept. 1980 June 1583

Sept. 1980 June 1983

Det, 1984

July 1984

Dec. 1989

Ape. 1987

Agril 1989 Prasent

swplayer (block lettses) : - -
New York Hospital/Cormell Agsistant Pathologist, Anatomic Path, b
University Med. Centre (Registrar/Sr. Reg. Grade)
Office of the Medical Assistane/Pathologist, Forensic Path.
Examiner (NY} (Sr, Reg,/Consultant Grade)
New York Univ. Med. Centre
Intl. Agency for Ressarch Ressarch Fellovw, Esbryology, Cell Blology,
on Cencer/Norld Health Oncology - '
Org. Lyon} (also ses 'Research Experiance')
Asscicin Cancer Scc. (NY) Ressarch Fellow, Embryclogy, Cell Bioclogy,
Oncology
NIH Bethesda, MO) Ressarch Fellow, Esbryology, Cell Bielogy .
- Onealogy
M4 Coroner (Oxtford) Forensic Neuropathology. {Senior Registras/
_ CanGTTENt (Locums Grade)
Nutionsl Health Service Nauzapathologist (Senior Registrar/Consultant
(U3 (Losxm? Grade)
Health & Satety Executive Ressarch Pathologist (see 'Ressarch
{London) Exparience*)
Ungv. of Oxford, Toxicologist: Research Fellows Faculty Mesber

(Biological Sciencss), Subfaculty (Biochemistry
and

Asgrican Industrial Heelth Council (AIHC)
Internstional Life Sciences Institute (ILSI)
Cartified Color Manufscturers Associstion (CCMA)
Flavor Extract Manufocturers Association (FEMA)
Research InatTtute for Fragrance Materisls: (RIFM)
Cheaical Menufacturers Association (CMA)
Proctor & Gesdle
Fepsica: Coca-Cala Ca.

and
ONSS, Oept. of Toxicology (London)

Isperial Cancer Ressarch Fund, Research Ofticer (Hon.)
Clinicai Trials Study Unit,

Nytffelid Dept. of Clinical

Medicine,

University of Oxford,

Univargity of Qxtard, Member, Faculty (Biologieal Sciencas)
St Edmund Hall Subtaculty (Blochemistry)
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Oxtard University Comnuter Centre Ussrs Geaun

Faculty of Oiclogical Sciences, Untversity of Oxford
Subtecuity of Blochemistry, University ot Oxford
"Britisn Medical Associstion (BMA)

Oxford Proten Microprobe Group, Dept. of Nucliear Phygics, University of Oxtford
Heurosciences Specisity Group, University of Oxford .
aritish Soclecy of Neuropathologists (BSN}

Roysl Collego of Patholoay (Asso.) \

Neyrof {bromstosis Foundation (USA and UK)

Tuberoys Sclerogis Association (UK)

Gritish Society Development Blologists (8SD8)

St Sdmund Hall (Middle Common Room), University of Oxfeord

Oxford Oistrict Ressarch Grant Award .
(Embryonic Regulstion of Neural Necplasia)

loalth & Safaty Executive Project Grant Award
(Potential Therapy... Asbestosis)

" Medical Rassarch Council Project Grant Award

(Embryonic Regulation of Neural Neopilasia)

Hational [nst. Health Pastdoctorsl Training Averd .
(Control of Trophoblastic Geowth)

Aserican Cancer Society Soecial Postdoctoral Awsrd )
(Control of Trophoblastic Growth)

Intl, Agency for Cancer Rssamrch (WHO)} Postdoctoral Award
(Control ot Troohoblastic Growth)

Intl. Union Aqainst Cancar (ICRETT) Award
Comparat lve Pulmonary Oncolagy)

Nov, 1984

Sept. 1964

Apr, 1982

June 1978

June 1978

Dec. 1976

June 1977

1983
1984
1984
1984
1983
1981
1981
1981
il
1981
1979
1976

July 1983
July 1983
Sept. 1984
Sept, 1980
June 1978
June 1977

July 1978
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OOCTORAL DISSERTATION - SLUMMARY

e et e — et =

I. Contrel ot trovhoblastic proliferation in early postimplentation ecuze develooment:

Several conditions sre needed tO promate the growth of postimplantstion souss trophoblsst. Firstly, en app
priacte tissue shape snd close cell contacts are needed to suppress the trophoblastic giant cell transforme
and seintain these tissues in s largely diploid. non-gisnt scats. Moreover, since an appropriste tissue sir
cannot, on its own, prosote trophoblastic cell divisjon, [Mederivatives, e.g. extraemtiryonic endoders and
mesoderm, are probably also needed to stimulate normal trophoblastic growth,

2, Control ot trophoblastic proliferation in the quines pig:

The growth of guines pig trophectoders and (t3 early postimplantation derivatives sppesr to be undee ICHM
control. Thus, the sultilayered attaciwment cone of the guinea pig blsstocyst i3 probably not due to an-ICH
indepandent proliferation of trephectoders dut i3 sost ukol.y derived from 8 transient sccumsiation of
abesbryonic trophectoderssl cells,

3. Qrigin af the trophoblsseic giant cslls: binuecleation

In the souse, postisplantation trophoblast appesrs to become giant through & binucleste phase. Thus, the

grawth of souse trophectoderm oczurs, t0 8 cartain extent, in a esnner similar to the polyploidisation of
mouse liver, ’

4, Origin of the trephoblastic gisnt csll: sultinucleation

The finding of sultinucleates in pure, trophectoderm-derived tissues suggests that trephoblastic sultie
nucleation, at least {n the acuse. does not depend upon prior contact with mesenchyme or sssenchymsl tiasuz
Myltipolar, polypleoid aitotic figures were found in ecuse decidus, tissues known to contain sultinuclentss
simtlar to the ones seen in the trophoblastic derivatives of rusinants. This suggests that the sultinuclest
culls seen in some formss of trophoblast may arise in ¢ sanner similar to thoss found in rodent decidual
tissuves, i.e. via a multipolar mitosis without concomitant cytoikinesis.

S. Machanisms by which ONA sccusulates during the trophoblastic gisnt call transformation

Polyploid sataphases were found within postimpisntation scuse trophoblast that had chromosomes arranged

either randomly or in peirs. This sugpests that at least scme souse trophoblastic cells lnemao their ONA
via polypleid mitotic snd/or endomitotic cycles.

6. Contrel of the trogheblestic giant csll transtorsstion

The degree to which trophectodermederived csils endoreduplicate their nuclesr gerioms and thus become giamt

ean be influenced by chenges In tissue shape snd the extent of iatercellular contact. Thus, cell separation
soreading, and stretching appear to promote the giant cell change not only within trophectodarmel derivativ
but also within tissues known to behave in s sanner similar to trophectoderm, nemsely extraembryonic endoder
Morecver, the giant cells feund in normal and neoplastic extrssabryonic tissues are not necessarily termina
and i{ncapable ot cell division sincs they say be found in mitosis either betfore and/or following aitogenic

stimulation. Cosparstive studies also suggest that the onsst of the giant csil change in one extraesbryonic

meetrane say be temporally correlated with the development and/or degeneration of s neardy placsntal tissue

layer.
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ligren, €.8. (19801, Polyploidization of extrasmbryonic tiIs0es during souse esbryogenesiz. JL &=L
Morph. 39: 103-114,

ligren, E.5. (1980). The control of trophoblastic growth in the guines pig. J. Emdb. exp:. Morpiv. 60

llgren, €.8. (1981),. The control of trephoblestic growth in the mousa: homotypic cellular interzct:
and polyploidy. J. Emty, exp. Morph. 62:183-202,

ligeen, €.8. and Littletield, J.H. (1981), The extraesbryonic endodersal differentiation end poly-
ploidization of embryonal csrcincms ceils in vitro. Offferentigtion 19:113-20,

Ilgren, £.8, (1581), The In vitro vitro sarphogenesis af the guinea-pig egp cylinder, Anatc-r and Ewbryol
163:331-369.

ligren, £.8, (1981), Ploeoatal polyploidy: & comperative study. Placents 2:333-342,

*

" flgren, E.8. (1981), The control of trophoblastic growth in the mouse: binucleetion and polyploidy.

Placenta 2:317:332.

Iigren, £.8., Griner, L., Benirschke, X, end Pong, L.S.C. (1931), A comparative study of pulmenary
tumours. Pgthology Annugl 17:331-391,

ligren, £.8., BrTggs. ¥, and Aynealey-Green (1982), Precocioys puberty and ganglionic hamertowes of
parspituitary, Clin. Neuropeth, 2:95-98,

ligren, E.8. snd Vaux, O, (1987), Comparstive sorphoiogical study of mouss snd husen terstoma, Cance
Surveys 2(1):210-219,

ligren, £.8. (1983). Review article: Control of troghcblastic growth. lentn 4:307-328,

llgren, €.8., Evans, E.P. and Sirtenshew, M.0, (1933}, Origin of the muitinuciestes decidusl ceil of
nosse. Chromosomy 48:313-322.

ligren, £.8, {1983), Cardiceyogenic differentistion and teratocarcinoma formation in 8C-derived chiw
plecentee, Placenta 4:419-422

tigren, £.8., Stiller, C,, Stechel, M., Silberman, P, end Hughes, J.T. (1583), Ependymcses - A seria
study of their growth, Pare 1. Blological Features. Clin, Neurcpoth, 3:133+121,

ligren, €.8., Stiller, C., Steckel, H4,, Silberman, 0., Hughes, J.T. and Rays, A. (1983), Ependymomas
A serisl study of their growth, Pert 11. Survivel Festures, Clin. Neuropath. 3:122-127,

ligren, €.8., Yestmareland, O, end Adsms, C.B.T. (1983), Carebellsr Pssudotumour due to Candida
(Ceredeilar Candldoma), J. Neurosurg. 60:428-430,

Pearson, J., ligren, £.8. snd Soriggs, A.J, (1983), Lymphose cells In ceretrospinal fluid eanﬂr-d t
chromosome analysis, J, Clin, Path, 33: 1307-1311, .-

Segar, H., llgren, E.B, and Adoms, C.B.T. (1983), Naevus of Ota, !bningoal Melancsis and latracranial
sejanoma, J. Neurosurg, 38:280-283,

llgren, £.8, and Wilson, K, (1983}, Brain Tumours in Neurofibrowatosis: Evidence for Enhanced Maligne
Patential. Pathology Annuel, 1:1-29,

llgren, €.8, and Hemachudha, $. (1983}, Ruoturod Pylmonary Artery Aneuryss and Brain Abscess. Clin.
Neyropath., 2:179-18%, .

ligren, £.8, and Westmorelend, D. (1984}, Tuberous sclervsis: unusual essocistions in four cases. J.
Clin. Path, 37:272-278,

ligren, £.8. and Teddy, P.J, (1584), Chemodectoms of the Couds Equina. Clin. Meurcpath, 3:148-1352,

tigren, £.0., Teddy, P.J.. Vafldiz, J.. Briggs, M. and Gerdiner, M.G. (1984), Clinical and patheicgic

studies of fatsl brain injuries In horse riding sccidents: o description of cases vith s varning t
the unhelmeted, Clin, Neurcpath, 1:293-299,

ligren, £.8,. Discumakos, .G, and Jones, W.B, (1584), A method far estadlishing short-term cultures
of human gestations! choriocarcinome in vitro., Cencer Letters 24:187-192,

ligren, £.8., Yett, F N, Grimes, G., Takscs, J. and Youx, 0. (1934), Elemental mepping of humen ner
tissue using the scanning proton microprobe. J. Neuresci. Methods, 12:29-28,

Reine, A.G., llgren, e.a.. Ledinghem, J. and Kurtz, J. (1984), Cerebral Texepiosmosis, AIDS. and HTL!
Lancet, ):58%3,

[igren, E.B., Saxton, 0.G., Jones. A.E.. Ouckworth, S. (1984). A potential micronsurosurgical sathod

Ier the manipuiation of the developing nervous system of the postimplantation mouse embryo in ute
[. Injecticn methods, J. Neurcsci. Methods, 13:191-197,
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29. ugr-n. =.a. am Suu.r. C. {1988}, Coredellar Astrocytomas: Clinical Festures - Part I, Acta Neur

81, 11-26.
30. llgren. E.B. and Stillee, C. (1987), Ceretellar Astrocytomes: Clinical Features - Part II. J. Neyro-
: ‘. m-mo

31. llgren, 8.85. end Stiller, C. (1967). Cerebellar Astrocytomas: Pathological Festures - Part I, Clin.
 Neurcoath. 4, 185-200,

32. llgren, £.B. and Stiller, C. (1987), Cerstellar Aszmytau
Neuropatn, 6, 201-214,

33, ligren, £.8., Teng, C.X, ond Thortjarson, L. (1973), Cystadénccarcinoma of the pencrees. New York St
Journal of Medicine 70:348-530, '

34, llgren, £.8, snd Symenyk, P.S. (1976), Pneumoperitoneus without rupture viscus in the newborn, J. Pe
Surg., 12:937-340. ' ) ’ -

33, ligrean, £.8. (19887, MultiSystes Atrophy: Pessible cwntral setiology of the laryngesl dylhmctteu an
the role of lymphocytic inflesmetion. Arch, Suisses Neurocl, Payeh, 139:79.

38, Iigren, €.8. (1989). Mesothelioma Threshold. In Effects of Mineral Duats on Cells. (Messmsan, B. and
Begin, A.), Soringer-Verlag, Heldelberg, 1999, vol.H.30, 433464,

Pathological Festures - Paet 1I. Clin.

CONSUL. TANCIES

Cola Cola (1983) * Pesition peper: Aspsrtzme snd brain function
PEC (Pesnel on Catfeine Safety)

Catfeine Literature 'safety’
Zurich (1983-19686)

assessaent

HSC (Holland Sweetener Co,)

Aspartase Literature 'safety’
Maastricht (1988-Present)

assessaent

UniRoyal: Technical Assessment
Systems (TAS); McKenna,
Conners, Cunea (Wash.)

Alar safety asssssment

Armstrong Warld Industries/

Montgosery, McCracken, Walker, Rhouds (Phila.)
Calotesx (Asbestos)

8looe and Green (Clm., Ohio)
8asic Tile (Asbestos) Arter & Hadden (Cleveland, Chio)
Sudd, Larner, Gross (Newark, N.J.)

GAF Corporation (Asbestos) Sharmen & Picaddio (Pittsburgh, Pa.)

R.M. Johnson Retinoid Safety Assessment
INVITED LECTURES
Sricish Neurcpathology Society (London) 1982

{Clinical end Prognastic Indices
tor Humen Ependymosas)

Ludwig Institute for Cancer Resesrch, 1983
University of Semm

(Reguiation of Neural Neoplasia)

faculty of Medicine, University of Lousanne 1984
{Requiation of Neural Neocplasis)

Institute for Beain Ressarch, Zurieh 1984
{Elemental of the Human 8rain using the
Proton Micronrobe)

Swiss Neuropethology Society (St Moritz) 1989
{(Chronic {nflammecion and [nvolvement of
the Nucleus Amtiguus in MultiSystem Atrophy)

S7ears {aetuzne, 4-7- Mo s Cﬂ‘i’;: s 767 .
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- made this eighth - day of October 187

betwezn the Qxford Publisher of the OXFORD UNIVERSITY PRESS of Waiton Street Oxford OX2 6D:
hereinafter called ‘the Publisher’ of the one part and De £.8. Ilgren, 13 Frenchay Road,
Oxford: Dr P. Shubik, 13 Neochaa Gardens, Qxfard.

hereinafter called ‘the Author’ of the other part

WHERESBY IT [S AGREED between the pasties hereto for themselves their respective executars adminis-
trators and assigns (or successors as the case may be) 2s follows:

The Publisher sbail subject to bis approval of the finished typescript publish at his own risk 2nd expense a book
(hercinafier cailed ‘the Work") of spproximately 534 prinu, wrmeiz inclusive of notes which the Author has
prepared or is preparing and which is at present entitled pages
Hepatic and Epidermel Tmeour Promoticn

An&nnnuud&itigallﬂthuom

‘e - * avas
rmm vt A et s s o e s - ees .

RIGHTS GRANTED T e |

The Author hereby graats to the Publisher during the legal term of copyright including any renewals thereot the sole
and exciusive right 10 produce and publish the Weork aad any abridgement of the Wark and iny substandial part of the
Weork in volume form in the Englith languags throughout the world .

subject 10 the terms aad condigons hereinafter menticued but the copyright in the _Vicr.luhzn remain vested in the Author

DELIVERY OF THE TYPESCRIT :

The Author shall deliver to the Publisher aot fater than 30tk June, 1988 insfe for the printer two
(2) copies of the complete typescript of the Work and shall s the same time supply fee of charge and in 2 form
acceptabie to the Publisher such illustrative material as constitutes an integral part of the Work or as is agreed by the
Author ind the Publisher to be desirable The Author zhail correct and retura puncrmaily ail the proof sheets of the

Work 2ad siail compile an index to the Work if it is the Publisher’s opinion that one it required aor hereby suthorizes

the Publisher to urange for its compilation at the Anthor’s expenss

PERMISSIONS

The comts of all fees payable for permistioa (0 uss in the Work 2ay textual matter drawings photographs pictires maps

diagrams or other material that is in copyright or is subjecx to any propristary or othier rights of others shall uniess

otherwiss agreed be borne by the Author and the Author sgrees © secure such permistion if required (o do so by the

m?qm«A and in that cxse thall sead the PubBsher writen proof that he bas done o 23 soon a3 possible after signing
gresment

——"—— o

PRODUCTION : —

The Publisher sthall print and publish the Work in such editioa or editions 13 he considers appropriate 13 soon 13
reascaadly may be ter the completa rypescript (which term shall if appropriace inciude any illustrative material referred
t0 in Qauses 3 and 4 2bgve) thall bave been delivered (0 hiny and he shall have the sole control of all denils of
production advertising prics zale and terms of sale of the Wark ind the right ¢ his discretion ta raise or reducs the
published price of the Wark -

CORRECTIONS IN PROQOF .

The Authar agrees that apart from printer's errors all charges for crrying out the Author's corrections additians and
leletions ia the proof theets cither of the original Work or of any revised edition s hereinafter provided exceeding
.0%(mpeeat)of&ccﬁ:rge{orampodm:haﬂbembymeAuM
The Author aiso agrees thae ail charges for carrying out the Author’s carrections ar deletions in the preparation of
artwork (including cograviog or photographing) apart from errors for which the Publisher or printer is responsible
exczeding 10% (lea per caat) of the charge for preparation of such artwark shall be berne by '5?\,/;.‘2;'
) [(
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- end of this year.

ITC = Clnecianacl O 4S217
(513) 621-5251
June 20, 1986

Hs. Sharcn Senzik g
International Life Sciences Institute

1126 Sixteentlt Strest, N.W., Suite 111
Washington 0C 20036

mbjecé: Prazmotion Profect at Oxford University

Dear Sharen:

I vant to thank you for your Association’s participation {n the support of the
carcinogenasis propoticn revievw project being conducted by Dr. Ed Ilgren at
Oxford University under the supervision of Dr. Phil Shubik., The ccmplete list
of groups that are providing {inancial suppert {s:

American Industrial Health Couneil (AIHC) = J. David Sandler

2. International Life Sciences Inscicute (ILSI) - M3, Sharon Senzik

3. Certified Color Hanufacturers Associ{ation (CMA) - Dr. James Nocnan
Flaver Eztract Manuficturers Assocf{ition (FEHA) - Dr. Richard L. Hall

flesearch Institute f{or fragrance Haterials (RIFH) - Dr. Richard A, Ford

6. Chenical Manufacturers Association (QWY - M-, Carl Umland

7. Proctar & Gamble - Dr. Donald H. Rughes ) .

Ceca=Cola Cazpany « D, Jaznes Emerson

9. Pepsico «~ D, James W. Stanley

As you may recall, Dr. Ilgren sctually began wark on this project in the fall
of 1985 with tacit support {rom the Hatienal Cancer Institute. Howaver, that
amppert disappear th the exmergence of Grama-fudaan., Hence, we spprodched

you for help and your positive response was critical ta the continuatioa of
this project. We anticipate this assoelation and Industry suppert will carry
Or. Ilgren through Octéber of 1986 and eemplete this phase of the project,
which i3 to review and critique the massive literature on premotion and to have

3 paper ready for publication and presentatica 3t 3a appropriate meeting at the
I plan to get back 3 you later (n the sumer with 3 status

repart and thoughts for the future of this project,

Very best regards,
Very Sruly yétrs.

T

D. H. Hughes, Ph.D.
For the Seaience Camaittee

DHIt/ es

es: Or. Philippe Shubik, Or. Edward Ilgren, Dr. W. Cary Flamm, Or. Ian Munro,
Dr. Robert J. Hoolenaar, Dr. Richard H. Adamsom, . J. Oavid Sandler
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UNIVERSITY OF OXFORD

UNIVERSITY OFFICES
WELLINGTON SQUARE
S

0
Persopal Telephoncz 0885 270150
Ref No. GmN/S

Desr 3iz or Msdan

I have received your letter of 21 spril about Dr. R.3. Iigren. Ha was

;mumqu'.wfmxmm
have & forvarding address

oontact
iz 0863 2790%0.

YA

1987 when he left: Idoue

Hao vas a pemher of 3¢ Rbamd RAell, vlmnolnmc-.. . T b o=
the college office for possible further o “mi.,

information., The fax

Yours faithfully

g Mess

P.W. Noss

Plepdumns 5 GUd Sy

TOTAL P.@R
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o The Oﬁ”zcml ABMS

Directory of
Board f"ertlfled,
Medical Specmhsts

1994

VOLUME 3

S & Otolaryngologi P (e H
e Reference pmfmm ,,z/ -5 xS
PM & R Specialists (Physiatrists) ,
Plastic Surgeons
Preventive Medicine Specialists
Psychiatrists
Radiologists and Radiological Physicists

\

26th Edition

-
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ST EDMUND HALL

OXFORD
OX1 4AR

. Tererione:

Oxrozo  (o288)
. Sursany .-, 419007. - .

e o e R SR Y

FACSIMILE FRONT SHEET e

ATTENTION OF:...MS.LYNNAE.T, WASKQSKX........PAGE 1 OF...L.....
:Nsrzrurzou/nzpr....$TI¥¢3:.%¥GELL¢.EBE%..EB DATE:...28-.4.94...
ADDRESS:...BNQ MUTH, P.d;.., 250, SECOND AVENUEpmye.. |H-1Q.....
.SQUTH . .SVITE, 120, . MJNNEAPOLTS w.§5491‘....m;2..i.qf;%@/.sq..
FAX MO £v e QH0T612530051940. oo eeeeeeeieeeae s
SENDER: Mr J.C.B. Gosling, Principal

t MESSAGE

Dear Ms Waskosky,

Dr E.B. Ilgren did his doctoral studies at this College.
Later he had appointments at the Department of Neuropathology,
Radecliffe Infirmary Hospital in Oxford, and was a member of the
Faculty of Biological Sciences and sub-faculty of Biochemistry.

The ‘'situation at Oxford is somewhat complex, but Dr Ilgren =
was never actually on the staff of this College, although he was
a member of the College in virtue of having beenta graduate

- student hers.

.——i::/ [»un\7kii, (EESI'(~:::?)

J.C.B. Gosling,
Principal.

Cast. Tug Hast rex
Conreupicss. Merruere DnaveRe RECDITINVE [ inwmuyznam Trae ow
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ST EDMUND HALL

“T\3 r"(’:\ OXFORD
] o - ox' ‘AR
: Sk —
3 )ﬁ . TR HONE:
T ‘7:::T \{ ﬁﬁ&ﬁ' Oxroan  (0345) .
= Burtany 5007
Fax "~ 219090

FACSIMILE FRONT SHEET

ATTENTION OF:...MS LYNNAE .., WASKQSKY........PAGE 1 oF...L.....
INSTITUTION/DEPT....STITCH, . ANGELL  KREIDLER parp:...28.4.94...
ADDRESS: . ..BNR MUTH, B,3;.., 250, SECOND AVENUEmrwe. 1K.1Q. ...
.sggzs..svzw.;zoz.b.uwm%.r.sx.l.ﬂ!.é?é?% «s..REF:.....GBG/SR,,

FAX NO.:....9107612-33371240

9500600000460 5000850000000 00e¢st0gePBOOOLES

SENDER: Mr J.C.B. Gosling, Principal

1 MESSAGE

Dear Ms Waskosky,

Dr E.B. Ilgren did his doctoral studies at this College.
Later he had appointments at the Department of Neuropathology,
Radcliffe Infirmary Hospital in Oxford, and was a member of the
Faculty of Biological Sciences and sub-faculty of Biochemistry.

The situation at Oxford is somewhat complex, but Dr Ilgren
was never actually on the staff of this College, although he was
a member of the College in virtue of having beenta graduate

-~ student here.

~ e Gl

J.C.B. Gosling,
Principal.

CaLL Txz HaL soR
Conrmamnces. Memmnure DnavERt RECEPNIONe [inamusnae Trie ews
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Ms Zynnae I Waskosky

al Assistant )
Stich, Angsil, Kreidler & muth Bh
380 Sacond Avenue South i

guite 120
Hinmoapolis KN 35401 f 17 "
. ' z e

28 April 1994 4 /20(7 1 DMB.

Deaz Mo Waskosky

-

I an responding to your letitsr off 21 April recsived by fax.

Thaers ars two routes to mambershi

axaninasion Jia two parts) or by

Under the old examination aystem

year, it was also possible to ga

of the um.:uhir exanination
" postgraduate gqualification or

Acodrding to our rssords, Dr
Nontgonery Avenus, Bryn Mawr,
of the Collags, having gained ex
girst part of ths menberahip ex
basis o2 his publications in a pa
Assoclate is entirely optional ¢
doag not permit entitlement to
ARCPath dut does allovw the he
pailings of the Collsge.

I hops this information is of he
tours singeraly

tlota.

Profosser € Robarts

>

ission of publications.
8 Ilgren of Apt 803,

Registrar
TRLEPHONE: O A (csminstion Dept) Lu.m-mun CHARITY NUMEER; 381038
e
fae)
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2 CARLTON HOUSE TEMRACE
LONDON sWiY sAP

(MRCPath) of thig College: by
subnission of publishasd work.
ioh is being phaoed out this
exsnuption from the first part
n the basis of an approved

sylvania 19010 is an Associate
ion {n Octoker 1981 from the
nation, the Primaxy, on the
ological fiald. The status of
the part of tho applicant: it
designated initials such as
er %0 rscaive the gquarterly
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Pathologists, the
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' of board-cert;i;i;i
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Nasye. R. L. MD Lafayeits
Ssiam, Marguents M., MO Swamy, Vaniiia X, MO Uninger, Jotn R, MD
SR roq W MO
. Lancaster Mapie Gl
Ward, Samuet-P., MO Anttony, Christopher H. MD Khanna, Chanchal, MD
Zaino, Richard 4., MD Exstman, Jamas T, Il MO
. Sssnhower, Edward A, MO Mo Xees Rocks
Hollsnd fahe, Geraid R, MO Scheinman, Harold Z, MO
Gill, Maniit X, MD Gerhard, Glenn Steghen, MO
Hollidaysburg Namat, Joi 1. HD M
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Anmton, Amenca 8. MD QDonnedl, Ward M., MD .
Cottls, Haroid R, MO Penadss, Enrique, MO ‘Mezdowbrock
Kurian, m{'}mm Regan, m MB.PP!:% Fscher, Sandra L., MD
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Baker, Evan E, MO m:?mn,mo
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Loe, Young W., MO .
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Yousst, Michael M., MO Trivedi, Gopaliaishna
Zammn, Syed Sased, MO
King Of Prassia
Han, Asron G, MO, Ph0 Gordon, Harold Elloz, MO Mourt Penn
ChanSes, Jasper G, MO
King of Prossia ums
Schmid?, H. Wilam, MD . Gaynor, Wiltiam 8. MD Moust Pleasant
Watkes, Gloria J.. MD
Kingston Machasicsburg
Rogers, Robert Allan, MO Tehang, Feiix KM., MO
Schmidt, Amald P., MO
Cltanming Mackayvile
Childs, James £, MD Enguish, Waiter £, Jr., MO Narberth
Gerstoren, Harry L. MO Lasss, James Arthwr, 0O
Salines, Jos A, MD Pauison, James A, MO
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Hameeniinna
Maiksy, Claude, MD

Parts
Rodriquas-Monsus, Marts A, MO

e GER VAN Yt

2IMazich
Pecnibud, Franz, MO

4 Dusssidort 1
Merzn, Richard, MO

3000 Xain 41
Marten, Uz P., MD
$500 Homberg
Kiay, Rolof, MD, Ph0

Fralburg/0r. )
Borgviczeny, Gharles G., MD

Hesngver
Busttner, Hannes, MO, PhD

) Laveriusen

1
Lommai, Hermann, MO

Ml
Kapp, Stefan F. J. MO

Quiersehivd Sasr
Kupfar, Manfred W., MD

sommmnGREAT BRITA|Nemm——s

London
Vatuone, John A, MD

Tegucigzips
Cargona-Lapez, Virgitie, MO
Javier-Zepeda. Carles A, MO

neoecxy for LAP orivesd in beld type,

enmuevsH NG KONGem———e e SRAE] v
Hoag Kong Ashikeion .
Chan, Kesng-Wai, MD 8en-Qor. David J., MD
Sesrsheis
Chan, John X.C., MO Ziridn, Howard J., MO
Chick, Wilson K.W.. MD
Mak, Saine M0 Holon
Kopolavie, Jurd, MO
Shatln
Les, Josagh CK, MD, Phd Jarassiem
Ng, Ho MO Glick, TZoporah Mansten, MO
Star, Kure, MO
Netasya ]
121 Rabinovitz, Adoiph J, MO
Halfgnmasen, Jonas, MO
Forenes
Ssagsiors Gould, Joan, MO
Krishramurtty, Saraia, MBBS,
MD, MPH Mitane
Cantabonti, Angsio M., MO
Banrgalore, Xamatais .
Aso, Govinda, MD Roa
] Graziani, Dino £, MD
Bombay :
Daftwy, Vinod 6., MO Udine
» % Gonng, Fabio, MO
Raddy, 0. Shssiara, MD Vicanzs
Groca, Pletrs, MO
Karnatska
Ramrarayan, Xomattdl, MD sesmamn ) AMA] C Ao
Madras Mens, (ogsion 7
Ram, Rsmaswamy Mohan, MO Porssud, Vasi, MO
Sent, Offig Kumar, MO
Asabl Clty
Selapur Rabarashtra
Dekhne, Arving 0., MD Oos. Ken, 4D
Chiyoda-Ka Tt
eniUISH REPUBLICams Foptora, Toom0, M3
Caztiebar, Co Mays Kanagawse-ien
Solan, Gerars P, MD Qsamurz, Yeshivuld, MO
Drogheda Kurashiki, Okzyame
McOormeil, Leonard, MD Manabe, Toshiad, MO
Oudiie Nakaky, Yokohsma
Dervan, Puter A, MD Yoshida, Sachiie, MD
Kannedy, Christopher, MD
Oubiln ¢W ishizaid, Joseph Yoshild, MO
Curran, James O, MO0 - -
$hirmaica :
Oubiln 7 Toshimitsy, Takashi,
0'Ksase, Joka Conor, MD Mo
Tochigl-Ken -
Galway Kawal, Tadashi,
Comnolly, Chastes E. MD uo
Morttmer, Gabriel, MD Tokararzws
Suzgd, Minon, MD
Takye
Kansba, Sumio, MO
438

UCAREF00009556

Slsherne
McClatehie, Samued, MO
Wangaesl
Suthertand, {an K., MD

Welliagtons 1
Guota. Raf Kumar, MD




! o) MANe=

Musest
. memc..m

Area, |siamabsd
Ahmad, Naseer, MO

Sanchez, Gii A, MD

'—m\m\suhv——

Asurcion
Moalings, Luis A, MO

l-—PHlUPP!NES——-

cly
Cruz-Basa. Antonia G., MD

l Hace, Anwar U, MO
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3, Tiecalurgy and Mat.

Warmnousz, R,
erials Scisnce
R., Modem History

Wrrnne, D. AL O e Chemistry
WRmmB.N..W‘ ineeri
Witws, M. R, Physi LTy

Wooo, D. J
Wooo, D. W., Ap, |?‘-§'§1.Maﬁa
Woooait, D. R., sun Mathematics

OPEN UNIVERSITY
Waiton Hail, Milton Keynes, MK7
Buckinghamshire SAA,

Telephone: (09039) 74068
Telex: 825061

£
é
;
i
!

try

Chanesilor: Lonn Brices or Lewns

Pro-Chanceilor: Sir KennETH BRARILL,

Vio-ChnBuchrJ.H.Hm

. Uibearian and Director of Medis Resourcss:
D.J. Supaon

Number of full-time teachers: <. 850

Number of part-time students: ¢. 120,000

DRANS

Pacuity of Arte: Mrs J. BRLLAMY

Facuity of Mathsmatics: Prof. R. Howoan
P Scisnce:

scuity of N,
Facuity of Social Sciences: Dy M. R. PiT2-

Faculty of T Dr G. Petzns
School of Education: Dr A. FLovd

DIRECTORS OF UNITS

Instituts of Edueational Technology: Prol.
D. G. Hawxwunoz

Acadsmic Servicas: Dr D. Sxwart-

Regional
Cantre for Con Education: M.B.
tinuing Educa

B&;l. A W., Institute of Educationai
mﬁhwsm

8, Sociology ,
Ha D. Eduestional
wxminos, D.G., Applied

Hooum, G., Musis
Housvwme, R, J.. Mathematics

1400

WORLD OF LEARNING

J. J., Electronics Design and Com.
munications

Srasnany, F. R, Physics

WarNxR, G., Eurvpean Humanitiss Studies

Bracxauan, D. A., Engineering Science
4R,GC

Cummars. DL B . Design and

unications

Freca, H. G.. Mathematics

UNIVERSITY OF OXFORD

University Officss, Walllngron Squars,
Oxfoed, OX1 535

Chancellor: The Rt Hon. The Earl of

Sig P Ni
Vice-Chanceilor: ATRICK NuILL
Registrar: A. J. Doney
Secretary: L C.

.

. THOMPION
&amw A, P. Wears
Dm_ﬂ (Administration): D. W.

: see Bodleian
g gl L
Number of tescherz ¢ 1,500, including

¢ mm -



UNIVERSITIES AND UNIVERSITY COLLEGES

Bras.—Brasenose College
Camp.~Campion Hall
Ch. Ch.—Christ Church

Huﬁ‘.—Hsrdord College

esus College
Kublo-—Kuhle College
LMH-La

Oriei—Orisi Collegs
Pemb.—Psmbroke Coilege

u.—The Quaen's Coll
—Regent's Park anm
E.‘*nn.-a‘il Anne’s Coll

S. Ant.—St An s College
S. Ben.—St Benet's Hlﬂ

S. Pat.—St Potar's College
Som.~Somerville College
Ttin.—Trinity College
Univ.—=University College
Wadh.—Wadham College
Wolils.—Wolfson College
Wore.—Worcsstar Col

PROPESI0RS
Faculty of Anthropology and Geography:
Cunurre, B. W., European Archasclogy

(K:bh
Gcoglphy (Hortl)
Biological Anthropology

Hanvey, D Gooun {S. Pst.)
NS.) mnwoc {All

Pacuity of Biological Scisncas:
Amqrace. P., Biomthlmﬂa (8. Pet.)
Epwaaos, J. H.. cs (Kable)
Gmuu.c. A C.F. Dmbpmt S.
Haumtuton, ;V(.}?.. Zoology (Royal Society
ew)
MANDELSTAM, J., Microbiology (Linacre)
mers. Sir Davin, Malecular Biophysics
Rmm. G. K., Molecuisr Cardiology

Su}:h-l.SuDAVm.MM(&

Ma Bbdnmiury (Tl'h-)
Srnm

WHAmPR..Bouny
Paculty of Clinical Medicine:

Dl{l'ﬂll. B-.Onhopudie&nm‘

(Gmnl'}.. Medi Regius (Ch, Ch.)
Harass, cine—
McGes, J.O0D.,
(Linacre)
1\4!::1‘»(11::«11\’113 Ad., unobc (Trin.)

Moxox, B R, Pudutrk: (J-.l)

NEwsom-Dawis, J., Clinieal N .
3 AVIS, surclogy

%&’;ir PuiLs?, Cliniesl Biochemistry

SLaeHT, P., Cardiovascular Medicine
{Exater)

Syxes, M. K., Anassthetics (Pemb.)

TueNBULL, A.

A. C., Obstatrics and Gynze-

eohu(Onol)
M.P., Social and Community
Modlm(S.Cnu
wumnu)u. D.J. Clinical Medicine

wuwmmuuu-

Banxy, J. O.. Literature (S. Cat.)
CARRY, J., English Literature (Mert.)
Gray, D., and Litsra-

ture (LMH
Jonms, B, L., Engiish Literature (New)
Lav, .C.T..Pmy (8. Cat.) (Mert)
S'rmm.E.G.. gio-Saxon (Pemb.)

- Fine Arts

Housg, J. P. H., Slads Professor
Inter-faculty Committes for Japensse
Studies:

Srocxwin, J.A.A, Modern Japanese
Studies (S. Ant) y

ATOaR, P. S, Law (8. Job.)
+ Bebhe baaristin] Law

RM.)J.. hy of Law (Ball.)

Runoul.B. tive Law (Bras.)
Taerres, G. H., g..&'ﬁ' 's.)
Facuity of Litarse Hmnim

J of
A?t;:. L., History Philosophy

Art (Line.)
DM{S:)A.& Comparative Philology

DusaerT, M. A.
l’onNa:r W.G.EG".. ('N"’Hhtuy

(New)
Hannson, R, Archasology of the
RumBmp?f:(Linc.)
Lxws, D. M., Ancient History (Ch. Ch.)
u?&fco:r. P.H.J.,, ' Gresk—Regius
Macinvrrg, A.J., Mathematical Logic

(Mect)

MILLAR, P, Ancient Rk (Bras.)

Nuaar, ‘E.“ G M Tati Langoage and

mn.m'".r, s iloeophy (Ch. Ch.

mm&i?. APM, Chlyﬂ(iul l..il)nnmn

STRAWSOH, Sir Perea, Metaphysical Phil-
osophy (Magd.)

Facuity of Mathematics:
Artrear, Sir  Micuasi, Mathematics
{Royal Socie Rmmh)(s.&n
Bnauunm.'r. Natural Philosophy
Bmex, B. J., Arithmetic (Bras.)

S. Mntthnnda(S.Ann.)

o~

UNITED KINGDOM
Faculty of Medisval and Modem Lan.

guagm:
Evase, D. E., Celtic Literature (Jesus
GRAYSON, C., ltalian Studies (M )
Genaral

R-.Romnel le(s.ﬂut.)
Paculty of Modom History:
HasxzLL, P. J. H., History of Art (Trin,)
Howaro, Sg:‘ll u’!m History—~—

Hinorv
L R Hnmorw.m?ﬁ“’

Pu ¥ .C. M., History of Latin America

Potl.J.R..Amnﬂathmryudlma
tutions (S. Cat)

RosmeoN, R. E., History of the British
Common

weaith (Ball.
Stone, N, Modern History (Wore.)
Inter-faculty Committee for Modern
Middle Eastern Studies

G Contam, Arab World
musM.. porary 'or

Paculty of Music:
(vacant)
Faculty of Oriental Studiex:

Barn, Hnbn-—'m Q(’.'b. Cb.)

Pacuity of Physical Scisnces:
Auzsn, K W., Nucisar Structure (Ball)
BA(WIN.) .E., Qrganic Chemistry

BracxwerL, D. E., Astronomy (New)
Baapy, J. M., Informstion Enginesring

CARRINGTON, A., Phynal
- (Royal Sounty Rasearch) (Jesus)
CHpsTAN, J. W., Physical Metallurgy (8.

)
Datsrz, R, H., Ressarch Professor of the
RayllSocu .ThnuﬁalPhylxu(All

Dlwlr

Buuot?, i J., Phyna New)

HmSierMmﬂm(s. Edm.)

McCowvzit, J. D. C,, I_{uu:umi(?lmm
huyol‘Mlnnnh(s.
(Univ)N H, Thoonual

Mm:m.t.?. J.. Experimaental Philo-

oh.i( .s.wgmm(s.

D.H., Elsmentary Particle
waats.cn.)
Rowuinaon, J.S., Physieal Chamistry

&(tg-ls.l’)c.ﬂ..&wﬁmnhll’hniu

S?g.mz.D.L.Mnbwule
'n?nn.,D.W Elsctron Spectroscopy
Wiiiams, R. J. P., Royal Sociaty Napier
Research essor, tyCl.:ngm-
istry (Wadh.)

WaorH, C. P., Enginesting Science (Bras.)
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UNITED KINGDOM
Paculty of Physiclogical Sciences:

Bmc B..P mou

Linc.)
Gunnn.ﬂ.l..hmm Raoyal Socisty
Guu.l.nv u.w Anwnﬂllutf.)
P, 8. C., Senscrimotor

Physi-
(Ch. Ch)
M Physiology

)
Sln'nl.A.D., Pharmacology (L. M. H.)
Facuity of Psychelogical Studies:
Bryant, P.E., Poydlohg (Waifs.)
Cowsy, A.,

(Lme.)
WeNrRANTZ, L., Psychology (Magd.)
Faculty of Social Studies:

tical Theory

All
Hatsey, A H,, SochllndAdm{numdw

Studies (Nulf. A.D
Studies, Research Professor (Pemh.)
Hsanory, D F.

Economics
A..Eennouuu (Nul.) .
Nicxew, 3. J., Economics (Nuff.) .
G. H., Agricuitural Economica,

essor (W

Admnistration (All S,
San, A. K., Political Economy (All 8.)
Su&{r:n.a ) B.E., American éovnmmm
Inter-facuity Committse for Slavenic and
East Buropean Studiex
ZouaN, ZA. History,
Ressarch meri‘-u (S. Edm.)
Paculty of Theology:
Nicuotsown, Rev. B, W., Interpretation of
Holy Scripture (%ri-l)

0O'DoNOvAN, (Ch‘léh)Monlmd
SANDIB.E.P Exegesis of Holy Serip- )

ture (Qu.)
Swwveuaxng, R. G, P! of the Che-
e B

(Oried
wnes, Rev. M.F., Divinity—Regius
(Ch. Ch.) v
WitLiamg, R. D., Divinity (Ch. Ch.)

READERS

Faculty of Anthropology and Geography:
% R.G., Social Anthropology
Sweativg, Miss M. M., Geography
(8. Hug.)

Facuity of Biological Sciences:

F.A ]
CT;:. I-.Bowlv(Mll%“
Nve, P. H..Soﬂ&:aa(s.Cu-)
PHILLIPSON, J., Anims] Ecology (

Faculty of Clinical Madicine:

R., Cancer S hl (Gruu)
TARN, D., Pathology (Gresn)
Department of Educational Studies:
Mcivrrne, D, L, Educational Studies
{(Josus)
mﬂt’ of English Language and Liters-

U. M., Ancient [celandic Litera.

Drowxe,
ture and Anﬁquitiu (Linscre)

Mcl(m D.F., Textual Criticism
i
Pou.nn. M. M] Bibliography (Lydl)

(Wolfa.
wea ) M. L. H. L., Amsrican Litera-
ture { )

Pacuilty of Law:

Faculty of Literse Humaniores:
Oo(m.m J.J., Clamsical Archasclogy

M
e G N prophy (Cop)\

Facuity of Mathematics:
EDwanaoe, D. A., Mathematics
Munnay, J. D., Mathematies ( )
SxaaL, G. B., Mathamatics (S. Cat.)
Pwulty of Medisval and Modern Lan.

RAH'I'A.W Fl!nthmm(Mud.)
Szrrerr, L., Cerman (Hertf)
Pacuity of Modem History:
oy P 1'.V M., Diplomatic Hls-

c"(‘g_,,.h_’“‘" Architsctural History
Dicxson, P.G.M. Modem History
o) oM

GRACE, M.
mm(aJm

Moonxna G‘douﬂimm)
el o sy A
SoLvug, L., Mmmm

Tavion, F.W., Atmospheric Physics
(Jomm)

{Exster)

Powswe, T. % S. Nmm.lmy 18. Joh.)
Faculty of Psychological Studies:
Asovie, J. M., Social Peychology (Wolfs.)
Faculty of Social Studiss
Becxeaman, W., Economics (Bail)
Bt&l.m():..l Internstional Economies
Gt:olmu, )P.B.. Transport  Studiss
Hnnmsur J. M., Mathematica! Stat-
Cdnlnolwy All S,

1402

WORLD OF LEARNING

M
Kaszn, g‘m (S. Ant)

(S. Ant)
Ryan, A. J Pohﬁa (Now)
Wnson, B. R., Sociology (ALl S.)
DIRECTORS

Archasology and the History of At
R-nuzyhborawry' tory )
HALL E T. (Wore)

Ashmolsan Mussum:
wrre, C. J. (Wore.)
Edward G Inuitnuo(ﬂdd Qrnithology:
'K Wolls.)

Clinical Studi
Buarrron, B.J (Gresn)

Com
Ro%ug.i'l.A.G. (Wolifs.)

e

Focestry Institute:’
BURLEY, J. (Green)

Language Taaching Can
Dysox, A. P. (LMH) el

Mathematical Bi Centre:
Munaay, J. D. ?’c".%)

Institute of Economics and Statistics:
Nicxzet, S. J. (Nuff))

t of Educations] Studies:
upos, H. G. (Bras.)

t for Externat Studies:
!m: G. P. (Linscre)
Pmuu Mediexl Studies
. M. (Wadh.)

Porren, J
Quseen Elizabeth House:

Cassaxn, R, H. (S, Ant)
Social and Administrative Studiss
HM.II'I A H. (Nutf))

Studies Unit:
Transport el )

COLLRORS

All Souls College: Oxford, OX1 4AL; tel.
(0888) 2?9319' f. 1438; for Pellows only;
Warden P. M. Fraszs ( (acting).

Baillol Colhn: Oxford. 0X1 3BJ; tol
(0888) 217717 f. Master A.J.P.
Kenny.,

Brasenose n‘%‘ Oxfotd. 0X1 <AJ;

Prind
J.K.&M.N pe
nreh: Oxford, OX1 LDP; tol.

) gwmuou 1848; Dears The Very Rev.

Corpus Christl College: Oxford, O
4JF' tal. (0865) 276700; f 1517 Prea. K.V.
THOMAS.

Exeter Colletl: Oxford, OX1 3DP; td.
mﬂ) 279600; 1314, Ractor The Rt

Gresa Coll«u Oxtozd. 0X2 6HG; tel.
&'ﬂﬂ) 4TI, (1979, for gndnahl:
Slr Jorn WALTON,

Hertford College: Oxford, OX1 SBW. tel
(0868) 2794003 {. 1874; Principal Sir GEov-
FREY WaRNOCK,

Jesus Collzgu Oxford, QX1 3DW‘ ul.
(0888) £.1571; Principal P.

Eable Coll-u: Oxford, OX1 3PG; tol
0888) 2T2727; L 1870; Wudcn GLR
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UNIVERSTTIES AND UNIVERSITY COLLEGES

Lady Margarat Hall: Oxford. 0X26QA:
1k (Goa2) 714000 . 1878 Prinipai D.

Liascre Coileges Oxford, OX1 1SY; tel.
(m)HIWLIﬁZuUanmfot
graduates; Principal J. B, BAMBOROUGH.
Lincoin College: Oxford, 0X1 3DR. hl-
(0888) 279800; L 1427; Ractor The
v H. H. GrezN,

Mu(dllon Collotec Oxford, OX1 4AU;
tel. (0865) 276000; f.1488; Pres. K. B.
Gam.

Merton College: Oxford, OX1 4JD; tel.
(0965) 276310; L 12684; Warden J M.

New College: Oxford, OX1 3IBN: tel
(0868) 248451; 1, 1379; Warden H, McGns.

GOR.
e atses ot O, U
Warden M. G. Baocx.

Oriel Colhle: Oxfold. OX1 {EW: tal
(wss) mssos ms. Provost The Rt Hon.

Ponbroko Colle‘o: Oxford, 0X1 1DW;
tal. (08685) 276444; £, 1624; Master Sir Rocsa

Queen’s Collsge, The: Oxford, OX1
4AW' hl. (0863) 279133; f. 1340; Provest
on. Lord BLaxS,

St Annc’n Collouu Oxford, 0X26HS:; tel.
L?ﬂ&) 274800; £, 1893 (as Socisty of Oxfefd

Pm Smdtnh): Principal CD.T.
St M&:y‘. Collnsg'l«d. 852 [:3)
W on A, Canz,

1] Clﬁlorino’l College: Oxford, OX1
3UJ; tel. (0863) 249841; L 1868, reconsti-
WSIR a full College 1962; Master The Rt

St Cross Collue: Oxford, OX1 3LZ: tel.
é(ﬁf) s2"!8490' . 1988, for graduates; Mastar
St Bdmund Hall: Oxford. 0X1 > tal,
(M) 279000; £, c. 1278 Principal J.C. B.

Sl Hilda's Colhgw Oxfotd. 0X4 1DY:
3!-»{08&8) 276334; £.'1893; Principel Mll
St Hugh's College: Oxford, 0X2 aihl.
%0885) 274900; £, 1886&; Principal Miss M. R.

St Jobn's College: Oztotd. 0X1 3JP: tal.
0838) 277300 {1565 Prea. Sir Jomw

8t Pet l’ Coll Ozford, OX1 2D
tel. (0368] .);Tm.f.‘l‘;a IWIHI%:
Mastar G. B. AYLMER,

Somerville Collczw Oxford, 0X2 SHD;
guoa&smm 187%; Principal Mise
Trinity Coll Qxford, OX1 IBH; tel.
(oswzmoo:f 1884; Pres. The RE

Uu.ivonlty College: Oxford, QX1 4BH:
tel. (0388) 276802; L 1249; Master
BAEWSTIR. K

Wndllam Collage: Oxford, OX1 SPN tel.
0988) 2T7900; (, 1612; Warden Sir

Wolfson College: Oxford, 0X2

(o&af"ﬁuom ot s ks Ay
iz RAYMOND Horrensing.

Womlm Coilege: Oxford, OX1 ZHB.

tel. (0885) '! 1714; Provost The

Hoa. Locd B

PERMANENT PRIVATS HALLS

Campion Hail: Oxford, OX1 IQS. tal.
(0888 240851. {. 1808; Masler Rav. P.
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IN THE UNITED STATRS DISTRICY COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

: CIVIL ACTION
IN RE: ASBESTOS FRODUCTS LIABILITY 0. NMDL 878
LITIGATION (NO. VI) :

This Docunent Relatas To:

ve. Cagse No.3 Civ. 5-951-88

UNION CARBIDE CHEWICALS AND PLASTICH
COMPANY, INC. (f£/k/a Union Carbide

Corperation),
Defendant, )
and ' 1‘7"5?(){'
, .
UNION CARBIDE CHEMICALS AND PLASTICS L
COMPANY, INC. (f/k/a Union Carbide !Fﬁv(',‘_f,_.;_.,z
corporation), .
va.

OHWENS-CORNIRG FIBERGLAS CORPORATION,
WALKER JAMAR COMPANY, A.W. KURTTEL
& SONS, 1NC., API, INC
MACARTEUR COMPARY

o ¢
’

Third-Party Defendants.

UNION CARBIDE CEEMICALS AND PLASTICS COMPANY, INC.'S
PRELININARY STATRUENT ABGARDING EXPERY WITHRSGRS

BOW COMES Unien Carbide Chamicals and Plastics Company,
Inc., and its attornays, and for its praliminary disclosurs

UCAREF00009564



a1l agd cTaRd GO U UL v 47 4 0 000 ,r0lnl & LAR.[X\H{.M!LH-' 812333134402 I

®
- ER A I 0 e

@

!

-

concerning expert witnasses, provides the following ebjections and
information:
GENERAL OBJECTIONS

Union carbide is not in a position at this point in the
casa to provide a definitive list of expert wvitnesses, nor to
provide a completa list of tha facts, opinions, or subjact matter
on which any experts it calls may tastify., Plaintiff Conwed
Corporation has still not furnished reports fxrvm two of ita three
experts, and Union Carbide still has not received a portion of Art
Langer's report. Union Carbide has not had an opportunity to
depose two of Conwed's axperts, and has not finished the deposition
of the third. m@mﬂy. Union Carbids doss not know exactly
wvhat tut:l.nnny or opiniens Conmved may offer, nor what werk it
experts may produce. Accordingly, Tnion Carbide cannot at this
point know exactly what it will ask its sxperts to do in connaction
with this case, and 80 Union Carbide reserves the right to amand
this disclosure by adding or deleting oxpert witnesses, or the
scope of their testimony, as developments in the cass warrant.

Without waiving tlese gensral objections, Union carbida
can provide the following information about its exparts as of this
tine:

X FULMONOLOGISTS

A. (ikitchell 4. Kaye, M.D.
Minnssota Lung Center
guite 700

920 East 28th Strest
Minnsapalis, WO¥ S5407
Dr. Kays is a medical doctor and a pulmonologist. Hs

~Qwe
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' will tastify, based upen his raview of the madical records, x-rays,
test results, and other material (possibly including an independent
\' examination), and in light of his training and experience,
' concerning whether Cextain former employmes at the Conwed plant
suffer any asbestos-related injury. Dr. Kaye may also be asksd to
' stats the extent to which any employee vho has an asbestos-rslated
’ condition has bean disabled under Ninnesota's worker's compensation
l l1aw, to make assssszents of the extant of any such disability, and
to commsnt on the limitations (if any) that euch condition would
' place upon tha formsr employse.

' Dr. Kaye may also be asked to tastify to gensral sedical
l, knowledgs concsrning the body and the lungs, and t0 genexrsl

knovledga concerning how the body interacts with asbestos. Dr.
. Kaye nay also be asked to give opinions concerning the prognosis

for any particular Conved worker, or for tha group of workers.
' ‘B. Dr. Willian Weiss, N.D.

Philadeiphis, A 19119

" Dr. ¥Weaiss received his Bachelors and his M.D. degrees
from the University of Pennsylvania. He wvas a Pellow of the
College of Chest Physicians, and is a Pellow of the American
Collega of Physicians, In addition to being a pulmemologist,
Dx. Weiss has trained as an epidemiologist, and has taught
apidenioclegy. He is a Professor of MNedicine, Emsritus of Snhnamann

|
1
: University Medical School in Philadelphia.
'
!
}
i

Based upon his training and axperience, the scisntific
literatura, inforsation previded to him about the Conwed plant and

-3J=
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Conved amployees (or former employees), and information about
calidria, Dr. Weiss may be asked to give opinicns concerning the-
extant of asbestos-relatsd disease found in former Conwed workars;
the role, if any, which Calidria asbestes played in producing that
diseasa; the role which the amosite used in the plant played in
producing that disease; the expected future incidenca of asbestos-

"nhmmuaemﬂompdfmmmkm;mwm

the diseass that has been idantified to this point is actually an
asbastos-rvaelated discase or is caused by soms other factor.

Dr. Waiss may algo testify about gensral madical
knovlsdge and general knovledge concerning asbestos and its
interaction with the human body.

C. Dr. Hilton ¢, mint| %.D., B.C-h-, r.P.0.M.,
P.A.C.0.B. M., P.C.C.F., and D.I.K,
Center for Occupational and Dnvironwental Health
at BExster Hospital, Ine.
108 High Strest
Exater, N 03833

, Based upon his training and experiencs, his review of tha
scientific literature, his evaluation of materials relating to the
Conved plant and to Calidria asbestos, Dr. Lewinsohn may be aaked
to give opinions upon the ability of Calidria asbestos to cause

disease in wvorkars undor tha conditions during which it vas used at

the Conwed plant, tha rola of amceite and the production of disease

in the wvorkers at Convad, the extent to which formar Conwed

enployees at Cloquet suffar from asbestog-related diseasa, the

sciantific literature regarding ths ability of chrysotile and

short-fidbersd chrysotile to cause diseass, the sppropriateness of

the staps taken by Conved's management £xroam an ocaupational health
—fu

oLdRallG e 3711
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standpoint in light of the knowledge available to them, and the
extent to which alleged hexlth problems in former comied workers..
are attributable to factors othar than asbestos. Dr. Lavwinschn is
also a former ewployes of Unien Carbids. |
II. FATREOLOGISTS
A, Or. X2 B. Ilgran, M.A., X.D., D.P.H.I.L.,

comeyn Apartaents; Ko. 563

Bryn Mar, FA 13010 4

Dr. Ilgren's testimony will be based upon his training
and experience, his reviaw of tha gsoientific literature, his review
of the opinions and tastimony provided by plaintiff's awxperts, his
reviev of naterials relating to the Conwed plant, and his raview of
materials concerning Calidria asbestos.

Dr. Ilgren will testify on the biological effects of
exposure to Calidria ashestos, and offer the opinion that of all
types of chrysotils, Calidria is the least active. Morsovar, he
will testify that chrysotile uncontaminated with awmphibole cannct
induce mssothsliona. In the Conwed plant, lung cancer would either
bave besn related to amosits exposure, smoking, or some other cause
aside from Calidria asbastos. The putative mesctheliomas notad at
Conved would have been dua to amosite exposure ar & nonasbestoa-
relatod causa. Dr, Ilgren will show that pleural thickening is not
specific for asbestos exposure, vhile pleural plagues, though
possibly specific for asbastos, do not carry any futurse cancer risk
nor imposs any mignificant functional impairment. Dr. Ilgren will
also discuss the biological differencs batwean long and short Libar

8-
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using data froa animal experiments, human epideaiological studies,
and his reviev of the medical litaraturs, sspecially as it relatss -
to the nineralogical and physical proparties of calidria that
distinguish it from other types of asbestos., Dr. Ilgrsn may also
refute claims of plaintief's experts on issues relating to these
topics, and may also bha askad +0 give diagnostic opiniong
concerning tha madical status of individual cases of former Conwved
employees, based upon tha aclinical and pathological materials
available for review. In the course of this tastimony, Dr. Ilgren
zay provide general medical ana biological information upon which
his opinions are basad.
B. Allen Gibbs

If Dr. Gibbs is called, it will bde to tastify about the
biological effects of exposure to Calidria aghastos, and conpare
and contrast that to the effects of axposurs to other types of
asbestos. Drx. Gibb-uyhalmuqinmwyhuednponm
personal experiance concarning asbestos-relatad diseases in .tho
United .Xingdon. He may comment upon the biological differences
betwesn differsnt types of fibers, based upon data rsportad in the

medical litsrature, and upon materials gathared from his own wvork
and obsarvations.

Dr. Gibbs may also be asked to comsant upon the opinions
and work of plaintiff's axparts.
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1II. INDUSTRIAL NYOIRWISTS
A. Richard J. Lae, Ph.0D.

R.J. Les Group, Inc.
350 Road

|
. Nonxroaville, PA 15146 v
l Dr. Les obtained his FPh.D. in theoratical solid state
) phynics. Hias specialty is analysis of materials with electron
" nicroscopy, quantitative alactron diffraction techniques, automsatad
electron diffraction pattern analysis technigques and automated
‘ techniques for _ combined x-ray nicroanalyais and electron
nicroscopy.
' If asked, Dr. Lee will review the work of plaintiff's
experts as it relates to m composition of Calidria asbestes in
l matarials takan from the KCAC nine, Dr. Les may also be asked, as
. an industrial hygilenist, to comnent on any calculations of dust
concentrations or asbestos concentrations in tha atwosphers at the
Conwed plant. He may also ba asked to exanine matsrials taken from
the Conwed plant for their asbestos content.
B. Dr. Harrison Rhodss
c/0 Kalley, Drye & Warran

101 ParkX Avemue
New York, NY 10178

3

|

' Dr., Rhodes vas smploysd by Union Cardide as an industrial

l hyg:l.iniot, and in that position supervised Union Carbidats dust
count program for Calidria customers until June 30, 198S.

. If asked, Dr. Fhodes will give his opinicn, based upon
his experience, training, and information provided to him about the

. . Conmved plant, concsrning dust concentrations in ths plant.

i Dr. Rhodes may slso he asked to comment on any caloulations of dust

1

|

|

o
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concentrations made By plaintiff's experts. Ha is also
knowladgsable concerning the dust counts vhich vere taken at uniai‘“
Carbide's nine and mill in ali!mia.
C. Dr. Robert ¥urray
c/o Xallay, nry. & Varren

101 Paxk Avomu
Xew York, RY 10178

Dr. Murray is a professor of industrial hygiens in
England, He has extansive axperience inspecting industrial
facilities in the United Kingdom. He is familiar with, and can
testify about, the historieal developaent of industrial hygiene and
safaty practices employed by plant msnsgers to protect their
vorkers from asbsmtos when asbestos was used as an ingredient in
the mamufacturing procass. If agsked to tastify, Profassor Murray
vill explain that Conwed failed to taka stsps to protect the health
of its workers from asbastos, despite the fact that such steps and
techniques had been known and reported sinca at least the 1930's.
Dr., Murray will also base his testimony upoen the information
regarding Conwed's knowledge and practicas concerning asbestos.

0. Doug ¥Neal

Hew York, N¥ 10178
Mr. Feal is a retired industrial hygienist who pravisusly
vorked for Unicn Carbids. Ha has extensive experienca with
asbestos, ard is familiar with and can testify about the history of
the use of assbestos in industrial facilities, and the history and
development of industrial hygiena and safety practices relatsd to
that use, If askad to testify, Mr. Neal will exprass the cpinion

==
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that under good industrial hygiens practice, Conwed had the primary

responsibility for insuring a safe placa for its amployees to work,.

and that Conwed faliled to take basic steps to protect its workers.
IV. - BXRERAIOGISTS
Ao Maxrk Van Buelen

Harvard Oniversity
cambridge, A 03139

¥r. Van Buelen is a mineralogist who has extensively
worked in and studied with the Nev Idria area in California. If
asked to testify, Wr. Van Buelen will explain the gmologic forces
that produced the New Idria area, the Calidria asbestos deposit,
the geological and mineralogical facts that maks Calidria unique,
and how thosa factors affact the final characteristics of candria
asbegtos. Mr. Van Buolen is also knowvladgeable concerning ot!w:
winerals found in the NHew Idria deposits, and will testify that
thera is no fibkrous amphibole contamination in calidria asbastos.
Mr. Van Buelen also has samplas of material taken from the King
City mine, and may be agked to tastify about that material and/or
to critiqua the work of plaintiff's expert Art Langer.
' B. Profassor Fred Pooley
Bchool of mgtmu-ing
vecaity of Walea® & et

Cariite, Wales cPILXE
Ox. Pooley is a mineralogist vho has spent much of hisg
cavear investigating tha biological effects of varicus minerals,
particularly asbastos. He is Xnowledgeabls concerning the
difference in biological impact betwasn Calidria and other types of
asbestos (including the difference between Calidria and other types

P
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' of chrysotile). Drx. Poclsy may also testify about the Aifferences
in biological effects batwveen short and long fibared asbastos
i fibers, and offer opinions on the lack of effict that Calidria
' would have had on the health of Conved vorkers, and the fact that
the amosits used in the plant is likely respensidble for any
i asbestos-induced mescthelioma found in the werking population. Dr.
Pooley msy also ba asked to critique the work and opinions of
l plaintiff's experts. o
C. Dr. Fred Mumpton
i

31 Shexrvood Drive
Brockport, WY 24420

Plaintiff has already deposed Dr. Muwpton, and is
familiar vith his areas of expertise and his opiniens. If called
to testify, Dr. Mumpton will describe the nature of Calidria
asbestos from a geological and mineralogical perspective, the

naturs of ths New Idria deposit from which it is mined, and vhat
sakes Calidria asbestos unigue.

Dx. Numpton may also ba asked to
testify concerning his work for Union Carbide.
Dated this dsy of Pelruary, 1994,
FOLEY & LARDNER,
Attornsys for Union Carbide

'

'

!

'

' = T
| | .
[

|

'

!

!

i

A

Hilvaukes, WI 953203
(424) 271-2400
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l tg- A COMPARATIVE STUDY OF PULMONARY
wor TUMORS FROM THE SAN DIEGO ZOOLOGICAL
, GARDENS AND THE TUMOR REFERENCE
T COLLECTION, IMPERIAL CANCER RESEARCH
.a F UND, LONDON
to
! ‘f,‘ ILGREN L. GRINER
' A K. BENIRSCHKE AND L.'S. C. PANG
Q . Spontaneous primary neoplasms of thelung areuncommon in maay animal species.’
- The predominant human pulmonary tumors, the squamous-cell and oat-cell car-
. cinomas,*® are believed to be causally related to cigarette smoking, are more fre-
: quently seen in urban than rural areas, often metastasize early and widely, and repre-
. sent a significant proportion of all types of humaa tumors. Similar histologic lesions

are almost unknown to occur spomaneously in domestic and captive wild animals.
This paper examines in detail most of the 31 puimonary tumors found in the cap-
tive wild animat coliection of the San Diego Zoo (SDZ), as well as the ? lung tumors
from the Tumour Reference Collection (TRC) of the Imperial Cancer Research Fund,:
London. The TRC cases were received from comparative pathologists thcoughout the
world, and have not been described previously.
The object of this study was (o determine if tumors from either the TRC or 3DZ
series histologically resembled certain human tumors associated with exposure to dif-
ferent pulmonary carcinogens, such as cigareite smoke.

: DESCRIPTION OF CASES )
‘ . Reptiles
‘ . To date, few primary epithelial or mesenchymal pulmonary tumors have been found

in reptiles,’>? There were 29 replilian tumors in the SDZ series—1i2 percent of the
lotal—=but only 2 of these were found in thelung. The first case (SDZ-2595) was that of

331
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FIG, L, Papillary adenccarcinoma extan.
sively invading lung of Cape cobra (Na/a
nivea) H&E. x 213. (SDZ-~2598).

a Cape cobra (Naja nivea) with a pulmonary adenocarcinoma that extensively in-
vaded the lung parenchyma as well as the mediastinum. The tumor exhibited the
cytologic features of a peripheral, bronchiolo-alveolar tumor (Fig. 1). Thesecond case
(SDZ-4538; AFIP 1343278) was that of a timber rautlesnake Croralus horridus) with
ametastatic lymphosarcoma and an associated urate nephropathy.'

Birds

The mortality due to neoplasia in some species of fowl may appraach 60 percent; most
tumors found in birds are hematopoletic in origin.' 1™ In addition, Stewart and
Ratcliffe found 19 primary pulmonary epichelial tumors in the Philadelphia study, "’
and at least 6 of these were shown to be malignant., As Campbeil states, the primary
pulmonary epithelial tumors of birdscan be extremely dif ficule ta distinguish (rom the
bronchial epithelial hyperplasias associated with chronic {nflammatory conditions.'s
Theinfrequency of avian pulmonary tumors is provably related to several fagtors.'=
For example, birds have a relatively long trachea, variable numbers of mucous glands,
large air sacs, few lymphatics, a diffuse reticuloendothelial system, and a rapid
respiratory rate. Such physiqlogic variables significantly in{luence the degres, ype,
and pattern of particle deposition within the avian lung. These differences could in
turn account for the low frequency of avian pulmonary tumors which are histologi-

caily similar to those human neoplasias associated with the deposition of carcinogenic
particuiate-matter,
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A Comparative Study of Puimonary Tumors 333

In thepresentstudy, threeavian tumors were examined. The firsccase, involvinga
wood partridge ( Roluius rouiroul SDZ-~10286), was found to be s small tumor arising
from a major bronchus. There was no other evidence of endobronchial growth, nor..
any clear association with the overlying submucosal glands. Histologically, the tumor
resembled the rare oncacytoid variant of a human carcinold.’ Although theargencale
fin ceil system from which the human carcinoids are thought to arise has also been
demonstrated in mammals, birds, and some inveriebrates, puimonary carcinoids ara.
rarely found in any nonhuman species.?3*% The other two cases included that of 2
peacefut dove (Geopedia placida SDZ-8362), which died from a metastatic pan-
creatic, papillary adenocarcinoma histologically similar to its human counterpart.”
and that of a blackwinged stilt ( #/mantopus leucolopholus SDZ~8958), which died
from a metastatic squamous-cell carcinoma. The latter arose from a primary tumor
associated with a chronic ulcer of the right wing. The origin of human cancers from
sites of chronic inflammation, i.e., old burns and draining sinuses, is also well
recognized.®

Mammals

Marsupials, Previously, only two other pulmonary tumars have been found in mar-
supials. These occurred in American cpossums (Didelphis marsupialis} (PhZ-
9980>+%), one of which died from a bronchogenic, epidermoid carcinoma, while the
other (Lndn-64871%) expired with a broachial adenoma. Thesingle pulmonary umor
noted in this study arose from a major bronchus within the lung of another American
opossum (SDZ~6864). The tumor itself was well circumscribed aad glandular, with
few mitoses. There was extensive inflammation and necrosis in the adjacent
pulmonary parenchyma, but little evideace of invasion by tumor. Mlcroscopically
(Fig. 2), the neoplasm resembled one of the atypical pulmonary epithelial prolifera-
tions of humans.*

Edentata. The pulmonary [esion discovered in a nine-banded armadillo ( Dasypus
novemcinctus SDZ-10608) has been described in detail elsewhere.” The tumor was a
benign, peripheral nedule that histologically resembled human focal adenomacosis.”
The alveolar lining cells were replaced by mucys-secreting columnar epithelium, and
there was no evidence of endobronchial infiltration.’-* Similar lesions have been ar-
tificially induced in the horse and rat with Crosa/aria retusa,” iatherabblt withdlben-
zaathracene and rubidium-173,% and in the sheep by various means /-4

Rodsnta and Lagomorpha. With the exception of mice, spontaneous pulmonary
tumors are relatively rare in rodeats.* This is especially wrus of hamstess, ™%
guinea pigs, =¥ and rars.*! Furthermore, guinea pigs and rabbits are particularty resis-
tant to the development of induced lung tumors.* However, the hamster has, in con-
trast to its low frequency of spontanceous lung neoplasms, a relatively high incidence of
induced squamous-cell tumors of the trachea and major bronchi.” Spontaneous
lung tumors of rodents are usually peripheral, solitacy adenomatca, %, and are
much less common than secondary tumors such as metastatic lymphosarcomas, Fur-
thermare, induced squamous-cell tumors are more common in the hamster and rat
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Fia. 2. Lsft. A pulmonary adencmain an Amartcanopossum(Dideioms marsupialisiresembing an
atypleai opithalial sroliferation of the human lung. HE. x 55, Right. Detmi of tumer to the right
(SDZ-€864), HLE, x213.

than in most rodents.!*247-% Ajthough such squamous-cell neoplasms metastasize in-
frequently, metastasis, when it does occur, is usually to arypical sites such as the
kidney, rather than to the liver and the lung, a3 in humans. The mouse is the only re-
dent with a relatively high incidence of spontaneous pulmonary tumors.* Such
neoplasms are mostly subpleural and adenomatous. As in the rat, these tumors are
rarely invasive, and less than 4 percent metastasize. 4! Only one adenocarcinoma was
found in a mouse in the present study (TRC-1214). [t was widely merasiatic and in-
vasive (Fig. 3). No oat-cell carcinomas and very few spontaneous squamous-cell car-
cinomas have been found in mice.®43 Thirty percent of the metastases from these
rare, spontaneous murine carcinomas become sarcomatous® [nduced murine
puimonary tumory, in contrast Lo the spoataneous types, are usually multifocal,
metastatic, and centrally-sitcuated squamous-cell carcinomas.? Extensive genetic
studies on murine pulmonary neoplasms have established a celationship between the
susceptibility to developing pulmonary tumors and genes associated with ¢certain mor-
phologic characteristics, e.g., {lexed, waved, and vestigial tails.™ Pulmonaty tumors
are almost unknown in captive wild rodents ather than the wild house mouse, No cases
have beea found in the Philadelphia or London Zoological collections. [n this study,
multiple, peripheral adenomata were found in an Antelope ground squirsel ( Cirgllus
leucurus SDZ-9413), These pulmonary lesions (SDZ-9413) (Fig. 4) histologically

*
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laboratory mouse (Mus muscuins) (TRC-
@ 6005). HSE, x 136,

resembled those seen in a laboratory mouse (TRC-6008) (Fig. 3) and a hamster
(TRC-6008).
: Carnivora, Neoplasms are found in 5 percent of ail breeds of dog,'s*# and the
E brachycephalic straing, such as the boxer, have the highest incidence.™ Qverall, how-
ever, pulmonary tumors are refatively rare in dogs, comprising from | to 3 percent of
all canine neoplasms. The average age of dogs with pulmonary tumors is 10 years,!s
and there is 1o urban-rural variation in tumor incidence.” In one siudy of 16 lung
, tumors from over 10,000 dogs.? 12 tumors were bronchiola-alveolar, and these failed
k- to metastasize. The other 4 tumors ia this series®” were also glandular, but were
: associated either with foci of squamous metaplasia, or, more rarely, with squamous-
cell carcinoma. Many induced lung wumors in dogs are alveolar, and these rarely
metastasize beyond the hilar lymph nodes.* In the present study (TRC-2368), 2
9.year-old male English senter died from a bronchogenic adenocarcinoma which had
metastasized 0 the hilar and periaortic lymph nodes (Fig. 6). This arimal's tumor ap-
peared to arise from the bronchial epitheiium, and was histologically similar to the
feline tumor described below (¢f, TRC-3334) (Fig. .}

Spontaneous lung tumors in cats are even less common than in dogs. They are
usuaily subpleural, multifocal, and glandular.” Such tumors metastasize more fre-
quently than those found in dogs, and squamous-celt carcinomas are practically
unknown inthis species. In conirast to these peripherally situated tumors, those found
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FIG. 8. Bronchogenic adenocarcinoma in a
demestie eat. Tumor appesred (0 arise from
subspithelial glands (TRC-4308). HAE. = 136,

in cases TRC-3334 (Fig. 7), TRC-3266 and TRC-4388 (Fig. 8) arose from major
bronchi, and all three were found in domestic cats. The first (wo were papillary
adenocarcinomas, while the other was a secretory adenocarcinoma which arose from
subepithellal glands. Although no squamous-ceil carcinomas were seen in domestic
cats, bronchiolar squamous metaplasia, a potentially premalignant lesion, was seenin
one animal (TRC-35640), ’

' Spontaneous primary pulmonary epithelial tumors are extremely rarein captive
wild carnivores, and only one such case was found In the present study. This animal, a
snow leopard ( Panshera uncia SDZ-4793), died with muitiple puimonary adenomata.
These unusual lesions were histoiogically similar to thase just described in the

domestic cat (TRC-3266), and were also of subepitheiial glandular origin (Fig. 9). *

Several spontancous secondary neoplasms were also found in the SDZ series. A maned
wolf (Chrysocyon brachyurus SDZ~11576) died of 2 metastatic, papillary renal car-
cinoma not uniike that described in an carlier study. (See PhZ-190602,) Microscopi-
cally, these tumors resembled their human morphologic counterparts. Another
maned wolf (SDZ-10282) dled from a metastatic fibrosarcoma arising from its right
femur. Sarcomas of bones are particularly common incertain strains of domestic dogs
(e.g., the Great Dane), and some have suggested that there is an association batween
cxtreme leg length, constant mechanical stress, and the development of hind-limb
tumors. Although ihe maned woif physically resembles these large domesticated
strains of dogs, few tumors analogous to the ones found inthe Great Dane have been
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Fi8. 9. Pulmonary adenomata arising fram subepithelial gfands In a snow !sopard (Panthers un-

/). Laft shows normal subepithslial glands H&E. x213. Right demonstrates dysplastic subepl-
thelial glands (SD2-4788). HEE. x213, ot v

reporied in captive wild canines. The other tumors of wild dogs found in chis study in-
¢luded ametastatic nasopharyngeal carcinoma epithelioma) in & golden jackal ( Camus
aureus SDZ-10129); this tumor was morphologically similar to that seen in the human
and in a Cape hunting dog ( Lycaon pictus SDZ-11204) with a metastatic hemangio-
sarcoma. The latter probably arose from the aorta and was associated with primary
carcinomas of the mamma, pancreas, and thyroid. Although aortic sarcomas in dogs

are thought to be associated with Spirocerca lupi, no parasites were identified in this
case.”

Artlodactyla. Although very few primary pulmonary tumors have been found in this
order of mammals,™ previous studies have been based largely on the examination of

. slaughtered animals killed before 8 years of age. Since most lung tumors in cattle have

been found in animals older than 6 years of age, more tumors would abviously have
been seen if these animaly had been allowed to live out their natural Jife span, which is
usually between L $ and 20 yeacs, 07

Pew cases of primary squamous-cell carcinoma of the lung have been found in
catle,™® The more common type of bovine lung tmor is a muitifocal, scirrhous,
peripheral adenocarcinoma with an alveolar infundibular pattern distinct from that

UCAREF00009582
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found in human pulmonary wumors."'-R® This tumor matastasizes more often than do
histologicaily similar lesions of the dog.” Most metastases, however, are confined o
the regional lymph nodes, and extranodal spread is rare,? As in other mammals,
secondary fung tumors in cattle are far more common than primary neoplasms; These
usually arise either from carcinomas of the eye and the uterus, oc from lymphasac-
comas,”"

Excluding Jaagsiekte, primary lung tumors are rare in domestic siheep*® and ig
capuive wild artiodactyls. In the present study, an impaia (4epyceras melompus
SDZ-7823) was found with multiple scirrhous adenomata histologically similar to
those found in domestic cattle (Fig. 10). A pulmonary adenccarcinoma was also seen
in a springbok { Antidorcas marsupialls SDZ~10086). This animal's tumor (SDZ-
10086) was not scirrhous, but was similar to the type of severe secondary bronchiolo.
alveolar hyperplasia often associaled with chronic pulmonary inflammation and con-
solidation. The lesion was, however, histologically distinct from the cellular variety of
Jaagsiekte¥-* and did not metastasize. This springbok (SDZ-10086) aiso exhibited
marked joint swelling similar to that seen in hirds,”” dogs, %474 mankeys.® and
humans with pulmonary hypertrophic ostevarthropathy. .

A malignant spindle-celt and epithelioid mesothelioma was found in an eland
( Taurotragus oryx SDZ-10125). Only two other mesotheliomas in captive wild mam-
mals have been reported, one in a Cape hunting dog (Ph Z-9604) and the ocherina
clouded leopard (Ph Z-2516). However, the tumors in both of these cases were

FIQ. 10, Scirrhous dronchiolo-alveclar ade
noma in the lung of ¢ Kenyan mpala(Aepy-
ceros melampus) (SD2-7823), HAE. x213.
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localized, {Tbrous, and partially composad of osteoid, in contrast to the highly invasive
neoplasm seen in this series (SDZ-10129). Such localized lesions may besimilac sicher
ta therare benign, fibrous mesotheliomas of humans or to certain reactive mesotheliat
proliferations often found adjacent to foci of parenchymal inflammation.® Asbestos
particles were not seen in any of the cases (Ph Z or SDZ) described above,®

Tumors of the lung are very rarein domestic goa:s.’ A wild goat ( Capra aegagrus

- SDZ-8474) was found with multiple, peripherat, papillary bronchiolo-alveolar and

bronchial hyperplastic nodules. Although some of these nodulac lesions were
associated with lung worms, this type of reactive bronchial epithelial change is usually
not due to such parasites. The most common variety of bovine lung worm, Dic-
tyocaulus viviparus, usually elicits an alveolar granulommatous inflammatory reaction
with epithelialization of the alveolar lining celis.” Lesscommanly, these parasites may
produce a secondary bronchiolltis that leads to consolidation and emphysema.

Two captive wild artiodactyls in this study had inieresting secondary tumors. The
first, an impala (Aepyceros melompus SDZ-3313), died from a metastatic adenocar-
cinoma that appeared to arise from the uterine cervix, Histologically, this tumor very
closely resembled the rare human cervical adenocarcinoma of Wolffian or
mesonephric duct origin—the well differentiated, tubular mesdnephroma (Fig.
11).29  Although endomerrial - carcinomas are well recognized in cattle,}
mesonephroid tumors have not been described before in either domestic oz captive
wild species. The other secondacy tumor in this series—a metastatic squamous-cell .

FlQ@. 11, Puimonary metastasis from cervical
tumor of presumptive masoneghricduct origin
in & Kenyan impala (Aepyceros melempus)
(50Z-8313). H&E, x213.
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carcinoma in a Wyoming pronghorn (Aavilocapra americane SDZ-3957, AFIP
1502033)—~arose {rom the skin of the jower eyelid, not unlike the so-called “‘cancer
eye” of Heceford cacte.”

Pinnipedia. Little information exists concerning neoplasia in this acdee of mam-
mals. No tumors were found in cither the Philadelphia or London reports, aithough

. one wumor and one hamartoma were seen in this study. The first of these invoived a
California sea lion ( Za’ophus callfornianus SDZ-10092: AFIP 1348068) which died
from a metastatic renal carcinoma. The tumor was a clear-ceil variant microscopically
similar to its hurnan counterpart, which showed extensive venousinvasion (Fig. 12).In
the other case a Baikal seal ( Pusa sibirica SDZ-13916) died with an assoctated ectopic
pulmonary thyroid (Fig. 13). Although intrapericardial thyroid resss are well recog.
nized in dogs.™ deposits of ectopic thyroid near the lung are most unysual In any
species including humans.

Proboscidea. Previously, only two pulmonary tumors, bath of questionable
malignancy, havebeendescribed in this order of mammals.”% Thecase from the pres-

ent study (SDZ-8085: AFIP 1472532) was that of an Asian elephant (Elephas max- FIG. L
imus) that died with muitiple pulmonary lymphoid nodules anad no evidence of adhl";
systemic disease. The lesions ware composed mainly of mature lymphacytes and seal (@

‘histiocytes arranged as germinal centers (Fig, 14 Left). There was little evidence of
parenchymal invasion. This tumor, as well as the other twodescribed elsewhere (v.s.),
contained herpetic intranuclear inclusions within the bronchial epithelium (Fig. 14
Right), It is unlikely that this was a primary herpetic pneumonitis, for, at least in
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FlQ. 13. Ectopic island of thyroid tissue
adherantto anterior pleural surfaca in a Baikal
seal (Pusa sibirica) (SDZ-3916), HAE. x 58,

FiG. 14, Laft, Psaudolymphoma(? fymohoid hyperplasia)in the lungol an Asian alephant (Elephas :
meximus) note garminat centers with tymphocytic parenchymal invasian, Giemsa, x 55. Right. - b
Herpatic intranuciear inclusions within epithelial calls {ans arrowed) (SD2-808%). K&E. x 383, B
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hwmans, there would have been a more hemorrhagic, parenchymal necrosis. Human
pulmonary pseudolymphomas, such as those described by Castleman, bear some
resemblance to these lesions,™™ but are generaily more diffuse. The differental]
dlagnosis of pulmonary pseudolymphoma, lymphosarcoma, or severe, chronic, in-
terstitial preumonitis may be quite difficult, It can often only be made in cetcospect,
and the true diagnosis may remain uncertain unless resolution, recurrence after
removal, or dissemination of disease occurs. Similar herpetic lymphoproliferative
dysplasias and neoplasias are well recognized {n birds, mammals, and humans,»
although these disorders are rarely confined to one organ such as the lung.

Primates. Ratcliffe states that primates had the lowest tumor incidence of all mam-
mals a¢ the Philadeiphia Zoo and, in over 32 years, he did not find one pulmonary
neoplasm in this order of mammals.!” No cases were found in the London secies,
although several lung tumors are described in other isolated studies,'®-'%2 The one case
found in the SDZ series was that of a 22-year-old Guenon monkey ( Cercopithecus
diana SDZ-3473) which died with multiple peripheral pulmonary adenomata. There
was netther parenchymal invasion nor metastases. The lesions histoiogically resem-
bled the atypical epithelial proliferacions of the human lung described by Liebow.*

DISCUSSION AND CONCLUSIONS

The present report supports the rarity of pulmonary tumors in animals, There is,
moreover, a tocal absence in this study of any tumor histologically similar to the
smoking-related human (ung cancers, namely, the primary pulmonary squamaus-cell,
anaplastic, and oat-cell carcinomas. The animal lung tumors described herein may be
histologically, and even biologically, similar to their human counterparis—the
bronchioclo-alveolar carcinomas, adenomas, adenomatoses, bronchial glandular
tumors, and carcinoids. In general, the most common types of animallung tumors ars
adenomas and, less frequently, adenocarcinomas. These tumors are usuaily multi-
focal, peripheral, inifiltrative,® and of twomajor 1ypes. The first, a papillary variaty, is
the most common, and is especially frequent in domestic animals. [t may be scirrhous
and contain foci of osteochondral metaplasia. The ather is & bronchiolo-alveolar
variant and may also be slightly papiflary. Only 4 percent of tumors of the second type
metastasize.® Although these less common alveolar tumors have been extensively
studied In both humans and laboratory animals, confusion still exists as to their possi.
bleinfectious nature, as well asto their precisecell of origin.-193-43 Jn veterinary prac.
tice, animais are either killed prematurely or cannot be obsarved continuously. THe
frequent diagnostic clinical informacion so heipful in human medicine is therefore
often not available (o the comparative pathologist. For this reason, it is frequently im-

possible to precisely diagnose a great naumber of animal tumors, since many of these ‘

neoplasias cannot be properly evaluated by histologic criteria alone, Furthermore,
studies based on abattoir material may miss primary tumors, e.g., adenocarcinomas
of the uterus'™ or squamous-cell carcinomas of the eyelid, which not infrequently
metastasize to the lung.

The rarity of cerain types of pulmonarzy tumors in animals may be related, in
past, 10 various genetic factors. Such conclusions are supported by the work of Heston
and others. Shite-1? Many mammals, birds, and reptiles ars exposed to atmospheric
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pollutants but have nelther an increased incidence of lung cancer nor any obvious
urban-rural variation in the frequency of puimonary neoplasia. ™" Atmospheric
conditions and poilutants may considerably influence an individual’s susceptibility 1o
various pulmonary disorders, such as chronic bronchitis and pneumonia 333 and
these factors may, in turn, facllitate the development of lung tumors in humans

already exposed to the potential carcinogens in cigarstte smoke. Theabsence ofanur- - N

ban-rural vaniation 1n the incidence of lung tumors in animals #9313 may be reiated
to the fact that animals are not directly exposed to ¢igarette smoke, or at [east notina
manner similar 1o humans. ”

Different factors predispose an indlvidual 1o developing various types of tumors.
These include chroaic inflammation, infection. and irritation. The circumstances
under which a number of the tumors in this study developed strongly suggest that
similar factors can also initiate the tumorous stase in animals as well as humans, e.g.,
chronic ulcers in a stilt’s wing (SDZ-8953) or on a pronghorn’s eyelid (SDZ-8957),
associated with squamous-cell carcinomas; herpetic intranuclear epitheilal inclusions’
associated with a pseudolymphoma in an elephant (SDZ-8083); and the fibrosarcoma
of the femur in a maned wolf (SD2-10282),

The biologic behavior and, occasionally, the histopachologic patterns of the cap-
tive wild animals’ tumors in this study were often similar to thelr domestic and human
counterparts. For example, many of the animal tumors were found in older age
groups, as they are in humans. Multiple primary tumors, not uncommon in domestic
canine species, were sesn in a captive wild dog (SDZ-11204). Secondary puimonary
tumors were more frequent than primary neoplasms, a finding consistent with most
comparative rumor studies. Scirrhous Jung tumors, common in cattle, were foundina
captive wild artiodacty! (SDZ-7823), and subepithelial giandular tumors, not infre-
quently seen in domestic cats, were noted i a clouded leopard (SDZ-4795).

There are only several known animal models for the study of the predominant -
forms of human lung cancer.! Moreover, spontaneous squamous-cell carcinomas
regularly occur in the wild Buropean hamster, but their frequency compared to that in
humans is quite low.*/¥ In addition, only one oat-cefl carcinoma has been reported in
any animal,’ and other less common tumors, such as the pulmonary carcinoid, are
rarely found in any species but humans, 3¢

Vertebraes other than humans are generally thought to have a low incidence of
puimonary neoplasia. Although in most cases this is probably true, many of the
animals described in thisstudy may have died in the middie of their poteniial life span.
Human pulmonary carcinamas, however, commonly have a peak incldence near the
end of the natural life span. Thus, the true incidence of animal lung tumors may actu-
ally be higher than is currently appreciated. Still, over 2,000 neoplasms from more
than 13,000 autopsies were reviewed in the present study, and among all of these there

was not one primary pulmonary tumor of the type commoniy associated with smoking
in humans.
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