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POOD AND DRUG ADNINISERATION

‘Paticions Control Branch, HFF-334 DATE: October 7, 1974

Attn: Dr. C. Miles

Residue Analysis & Methods Investigations Branch, HFF-144

sugjeer-Johns~Manvisle (J-M) 9/27/74 Letter and Data on Analyses

of Tremolite (T) in Food.

In previous data on the above subject, discussad at the
9/12/74 meeting, .e inquired of J-M what did a zero fi'er
coun’ mean in terms of ppw or ppb T in food. Furthermore,
we suggested that some fi. 'te fiber count related to food
content would be move si¢ ificant experimentally. J-HM
agreed to perform a numbe. of spiking exyriments of meat
and salt with standard T and determine vecovery data by
measuring fiber count. .

T. Spiked Meat

sasad on a 100 ppb T spiking of meat, as.ing, millipore fTilter-
ing and microscopic count showed 70 fTibevrs vs a theoretical
level of 98 or 72% recov:ry.

II. Spiked Salt

Based on a 1 ppb T spking of salt, dissolving, millipore
filtering and microscopic count showed an average (2 trials)
of 3825 fibers vs-a theoretical level of 4100 fibers or $4%
recovery,

V. Spiked Salt

Aoain, spiking of salt with a 0.1 ppb T level, dissolving,
millinpore filtering and microscopic count showed a fiber
Tevel of 290 vs theoretical 656 fibers or 45% recovery.

In the following we have attempted to relate a zero fibar
count sensitivity (or a minimum sensitivity count) to

some detection Timit of Tremolite in food basad on paper
virapning of weat or packaging salt. We will have fto doefer
this evalusiion to W, Eisenberg (Microanalyti-al Brauch,
HiV-127) who, being more Tamiliar with the opiical microe -
scopic »yvating procedures used for the T Fibhers, can pra-
scribe (iber count sensitivilies for tnese analyses which
will pernit more accurate detection limits for the spiking
experiments cavriad out by Johns-Hanville.
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The vrelationship of the above data to J-M's original "zero
fiber’ count, if ac.:ptable, precsents some problems in the
above spiked samples.

I.a. M zero ov single iiber count or 100% vecovery could

be equrted to 1 x 100 ppb = 1 ppb detection Timit -~ based
00

on the 98 Fibcr spiking.

b Based »v the 7.4 recovery, zevro count would equate to
170 &~ - ppb.

c. If a 1C fiber count were the sensitivity variation,
then the detectisn linit would be 100 = 10 ppb.

10
IT.a. A zero o single fiber count sensitivity could be .
cquated to _ 1 = 0.25 ppt detection Timit based on the
490

4000 Tiber spikig

b. A 100 fib: - count sensitivity would provide a detection
Jimit of 10 ppt.

IV.a. A zero fiber count sensitivity could be equated to
= 0.3 ppt.

b, A 100 fiber count sensitivity would provide a detection
Timit of 0.9 ppt.
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Jahs-Manville
Research & Dovelopment Center

Deonver, Colerado 80217
(303) 770-1000

Seplomber 27, 1974

Dr. Corbin Mile: (HFF-335)
Food & Drug Administration
200 C Street, S.W.
Washington, D.C. 202324

Dear Corxbin:

At our last meeting with you on S¢ptember 12, 1974, you
rigsed a que-tion re—ardin. the Timits of detectability
0. tremolite in variovus Ffo. 4 ~amples. The main reason
for your gquestion was to h: a:.le to specify a reasonable

lower limit to 0 fiber counts.

In order to answer your question, we agreed to perform the
following three tests:

1. Determine the limit of detectability of tremolite in
salt spiked with tremolitic talc.

2. Determine the limit of “etectability of tremolite in
m:at spi..ed with tremolitic talc.

3. Determine the limit of detectability of tremolite in
salt spiked with ash from paper manufactured with tre-
molitic talc.

The details of the experiments are attached. All of the

counting was donc by the optical microscope at 500X magni-

“ication. The samples were prepared by filtering on a

47 mm dizmeter, 0.2 micrometer millipore filter. The maxi-

mum amount of total material which can be deposited on this

filter is 0.5 wmg. Any giecater concentrations result in too
great a probability of fibexs being hidden behind other
pavticles.

Thae resulbs that we have obtained indicate that tremolite

can be detected al: a level of about 20 ppm in any residue.
vhe detechebility in any foodstuff will, therefore, depend
vpon the cmount of ash remaining when the food is ignited.
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Vesitington, D.C. Page 2

As an example, 1f a food yields 1 pexr cent ash, then the limit
of detectability of v molite in the food | buld he 200 parts
por billion. In the ¢ gse of the spiked salt, the limit of

detectesility is ebo © 0.1 parts per billion.

"Je hope that this information has answered youw guestions.
¥ we cen be.of any further assistance, plee:e do not hesitate
o contact either Rich ! izenski or myself.

As yr  requested, und.r sepavate cover we are also sending

seve: .l paper scnples wade with v rious amounts of tremolitic
a

Vegry truly vours,

Dr. James P Leineweber
Manayer, 'y led Research

i 3 ¥
! -3 Ol ol
Ty f"w)‘i‘ T AR AL
SNt d J. Zrzenski
Roasc cch fing anear
1S

At Lachwent




P T T -

&

& W(%
v 7

. 3
P

At tachment
Dr. Corbin Miles, I'DA

JPPLEMENTA-Y O A WORK

Item I: 150 g ol mea' was spiked with 0.0060 gm of F-1

talc standard (0.25 pe c¢e &t kremolit«). This produced the
equivalent of 100 ppb iremw, neat. Based on the original fiber
count of 41,000 tremolit’ = Fibers/ g of F~1 standard, there

were "pproximately 246,000 iivers «ontained in the ash. The

150 ¢ : of meat ashed down to 1.25 gm. TFor 1 :trographic slide
prer cation, 0.5 mg of this : lied was disper.ed on a 47 mm

mil' ‘pore fi. ter. Assuning & homogeneous mix of ash and fibers,
the.e should have heen approximately 98 tre¢ wolite fibers depo-
sited on the milli: >re filter. Optical excaination observed 70,

Item IT: 250 gm oi salt was spiked w!th 0.1 mg of F-~1 standaxd.
In the 0.1 mg of talc, there were :pproximately 4,100 fibers.
This corresponds to 1 ppb tremolitc/salt.  The salt was com-.

pletely dissolved and filtéred through a 0.2y millipore filter.. = -

Tf no fibers we. e lost during the procedure, all of the 4,100
{ibers should have been collecte’ on the filter. Optical exa-
mine .ion observed 4,200 tremolite fibers on one sample and
3,450 fibers on an- ther.

J'em ITT: A paper containing 3 per cent CYCLO-¥IL talc was

¢ 1ed and prepared for tremolite fiber count. The count was
300,770 ¥30 per cent tremolite fibers peir mg/ash.

“hen 0.1 mg of th 53 paper ¢sh was mixed with 250 gm of salt

#nd the procedure for the recovery of ins. lubles was perform»d- -
If no fikers were lost during preparation, there should have
been approximately 39,000 fibers collected on the filter.
Optical examination revealed 35,000. .

fiem TV: 400 gm of salt was spiked with 16 micrograms of F-1
shardard,  this introduced approximately 656 -remolite fibers
into ihe salt. This covresponds to approximately 0.1 ppb
Lroma /aalt,  The solt was dissolved and filteved through 0.2
willipore.  Optical examination obsexved 290 fibers.

R. T, Zoesoncoki
Q2774
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MEMORANDUM OF CONFERENCE -
September 12, 1874

Between: Corbin I. Miles, GRAS Review Branch, DFCA/HFF
William V. Eisenberg, Microanalytical Branch, DM/HFF
Albert Holtz, Organic and Additives Branch, DCP/HFF

Richard Carter, Johna-Hanville

Richard Lamar, Johns—Hanville

Jinm Leineweber, "

Richard Zazenski, " " . .

Subject: Reaponse to FDA Questions on Migration Data Discussed on
February 27, 1974. .

Mr, Carter requested this meeting to oxplain the details of J-M's response
to questions raised by FDA personnel on February 27, 1974. J-}M's written
response £o these questions, dated September 4, 1974, was received by FDA
personnel on September 9, 1974, and represented the total substance of
this meeting.

The above FDA personnel were generslly zatisfiéd with J-M'g respounse to
questions, as presented in the September 4, 1974 mermorandum., Hr, Fisenbeérg
suggested, however, that the {ollowing further studieg be counducted by
J-M, to demonstrate the lowest limits of detection for tremolitis tale in
various food samples. The suggested studies were as follows:

[
1. Determine the limit of detectebility and recovery of temolite
in salt (as a representative of other dry packaged foeds) by spiking
a sawple of salt with a small measured amount of standardized falc.

2. Determine the same limit of detectability and recovery for a
mest sample, in the same wmanner as above.

3. Repeat the above test (1) with tremolite from ashed paper made
with tremolitic tale. The intent of this study was to distinguish

any difference between standard tremolitic talc and tremolitie tale
after ashing.

All persoms at this meeting agreed that these studies were necessary to
<t chavacterize the limits of detectsbility expressed in previous J-M data.
i Dr. Miles also expressed the urgency required for completion of these
studies, go that these findings could be incorporated into a presently
~drafted FDA regulation om this matter. Mr. Carter thought that this
additional work eould be reported within three weeks.

0~9=7

HFF-330
HFF-335
HFF~144

HFF-127
CIMiles:dbb

HBFF~300
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Corbin I, Miles, ?h.D., HFF-335
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Johns-Menville Cor ration

Greenwocd Plaza
Denver, Colorado 30217

Envircn.nental Affairs Dapartmont

September 4, 19274

Dr, Corbin I. Miles

GRAS Review Branch

Division of Food and Color Additives
Bureau of Foods

Food and Drug Administration

200 C Street, S.W.

Washington, D. C. 20204

Dear Corbin:

As you will irecall, on December 21, 1973, Johns-Manville
Products Corporation sutmitted written comments to the
Food and Drug Administration in response to FDA's Notice
of Proposed Rulemaking relating to asbestos particles

in food and drugs, as published in the Federal Register
M Qentamhas 99 0 T0T2 i ad e s fhan A favead bn e bl

r

CLOUPUDCL .

On February 27, 1974, Dick Lamar and Jim Leineweber of

our Research and Development Center and myself met with
you, Al Hol'tz and Bill Eisenberg to review eleven guestions
raised by I'DA with respect to our December 21, 1973
submission.

On April 2, 1974, I forwarded a letter to you outlining
our understanding of the eleven questions posed, setting
forth answers to those guestions where information was
readily available and outlining what we proposed to do
to provide the regquested information for the remaining
questions.

Attached to this letter, is a memorandum listing each
question posed and the information requested by FDA and
Johns-Manville's responses thereto. Included in this
memorandum, for the purpose of clarity and continuity,
are those questions previously answered in part or in

full in my April 2, 1974 letter.

The necessary research work undertaken to provide FDA with
the information reguested has taken a considerable amount
of time. This was due to the nature of the work invclved



Dr. Corbin I. Miles
Page 2
September 4, 1974

and the considerable demands placed on our Research
facilities aid personnel with respect to other important
projects,

Additionally, our Research personnel place considerable
importance on the integrity of the research work undertaken
in response to FDA's questions and the necessity to obtain
valid results.

The results of the rescarch work undertaken in response
to FDA's questions confirm the conclusion reached by
Johns-Manville in our submission dated December 21, 1973,
that tremolite does not migrate from paper packaging
materials containine tremolitic talc to the food or drug
contents during commercial handling and shipping. It is
our hope that FDA will reach the same conclusion from the
attached memorandma, and as a result, will not impose any
restriction on +*~ ur¢ of talc containing tremolite in
o and diug packaging applications.

:—xa v < \.1,:.0",;[;7»‘,’:\“’_ .;.ll A S ‘.‘T:.LCL.';.J.KJJLC Wil vea DQ‘L.;..U.U. _YCD LC.L\:{G._‘[ 4

I am not enclosinyg the original photographs or charts,

as we do not have any additional copies. I will bring

the originals with me for our meeting at 2:30 P.M. on
September 2. Dick Lamar, Jim Leineweber and Rich Zazenski
from our Research cnd Development Center will accompany

me at this jeeting.

I look forward to seeing you on September 12 and hope it
will be a most productive meeting for all concerned. We
will be prepar=ad to answer guestions which you and your
associates may have with respect to the attached memorandum.

Very truly vyours,
Richard P. Carter, Director

Government Relations

RPC/emr

Attach.



MEMORANDUM PREPARED BY JCHNS-MANVILLE PRODUCTS CORPORATION
IN RESPONSE TO ELEVEN QUESTIONS POSED BY THE FCOD AND
DRUG ADMINISTRATION AT A MEETING HELD ON FEB. 27, 1974

These questions and the answers thereto relate to the comments
dated December 21, 1973, submitted by Johns-Manville Products
Corporation to :he Food and Drug Administration in response

to FDA's Notice of Proposed Rulemaking relating to asbestos
particles in food and drugs, as published in the Federal
Register on September 28, 1973.

"The questions raised by FDA and Johns-Manville's responses
thereto are as follows:

QUESTION 1

'WHAT IS THE RELATIONSHIP BETWEEN THE FIBER COUNT AND THE
SURFACE AREA OF THE CONTAINER (FCOD CONTACT AREA)?

The areas for the variocus food containers are as follows:

Salt shaking or scuffing test -18.18 sg. in.
Macaroni container 88.0 sg. in.
Carnation dried milk 138.0 sg. in.
[0 Wal SN o Wat- 10 N a in
Cornflakes 304.0 sqg. in.
Morton's salt ~ 45.0 sqg. in.

*In the case of the five packaged food items, TEM and petrographic
analyses coulc not detect the presence of tremolite in any of the
food that was prackaged in tremolitic talc containing paper. Thus,
the ratio of fibers to food contact area is zeroc for each item.
There was no migration.

In the case of the four test containers (salt packaged in
tremolitic-talc containing paper) that were shipped by truck
approximately 4,000 miles, petrographic analysis revealed no
evidence of the presence of any chrysotile or tremolite fibers
due to migration. TEM examination of all four samples indicated
only the possibility of one tremolite fiber in one of the test
contents. For all practical purposes, the ratio of fibers to
surface area for each of these samples is 0 fibers/18.18 sqg. in.
(Each container had an effective contact area of 18.18 sg. in.
and a veoid space of 15 percent interior container volume to
allow free movement of contents within the container.)

QUESTION 2

WHAT ARE THE LOWER LIMITS OF DETECTABILITY BY TEM, PETROGRAPHIC
AND XRD METHODS FOR TREMOLITE AND CHRYSOTILE IN TALC?

The work which was undertaken to respond to this guestion should
be qualified in one important aspect. We have interpreted the
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limits of identification to mean the levels at which positive

identification can be made by each method. As a review of the
data below will indicated, this is an important consideration.

A. Petrographic identification of tremolite and chrysotile in
comminuted talc using Johns-Manville's modified FDA method
at a magnification of 500X.

1. Tremolite - In general, positive identification of tremolite
can be made on fikers as small as 2.5 x 7.5 microns.
However, in some samples examined, positive identification
can be made on fibers as small as 1.5 x 5 microns. Unlike
"fibrous talc", the Becke line can be followed readily
if there is a mis-match in indices of refraction.

However, by our method, we use an index oil of 1.622

to match the gamma index at the position of inclined
extinction which can vary from 14 to 20 degrees (gamma
index relative tc the Z direction). Tremolite is also
non-pleochroic whereas actinolite and ferroactinolite
can be highly pleochroic, accompanied by higher indices
of refraction. An experienced petrographer will also
look for good cleavage along (110), parting along (100),
and twinning along (100), and sometimes along (001).

At a position of 90 degrees from inclined extinction,
the fiber will show high relief since alpha index is
indicated and is on the order of 1.599,

2. Chrysotiie - The identification of chrysotile is very
much like tremolite since positive optical identification
can be made on fibers as small as 2.5 x 7.5 microns.

The technique involves using 1.566 oil to capture the
gamma index in parallel extinction in which the fiber
will disappear or show Christiansen effect in plane
polariz:d light. At 90 degrees from the gamma position,
the fiber will show high relief since the alpha index

is 1.549 or less. Maximum interference color (Birefringence)
is shown at 45 degrees. It is not unusual for chrysotile
to show undulatory extinction. Fibrous talc also shows
parallel extinction, but the relief is high in either
direction; but a match with the 1.556 0il can occur
anywhere from 45 to 80 degrees.

B. TEM detectability

1. Tremolite - Tremolite fibers cannot be positively
identified by TEM. Usually, tremolite is verified by
chemical, optical or X-ray diffraction methods and
then dense asbestiform amphibole morphology is viewed
by TEM as tremolite. The eleftron diffraction pattern
of tremolite is similar to all other mono-clinic amphiboles.
(See Figure No. 1, attached). Using the RCA EMU 3B, it
is possible to see tremolite on the order of a few hundred
Angstrom units. Ilowevar, it appears to be the nature of
tremolite to remain on the coarse side when compared to
chrysotile.



2. Chrysotile - Chrysotile fibers can be positively
identified by morphology and electron diffraction.
(See TI'igure No. 2, attached). The electron diffraction
pattern is distinctive since alternate rows of
Laue spots are not spots but rather elongated
streaks. The morpholeogy is most unusual since
chrysotile is characterized by an internal low
density tubular structure which is sometimes
beaded. The most narrow of individual fibrils of
chrysotile are on the order of 250 Angstrom units.
Below this width, the mineral ceases to be chrysotile.
The most common magnification employed for the study
of chrysotile and askestiform amphiboles is 8000X.

The negative is eniarged 2.5 times to provide an
8.5 x 10-in. print at a magnification of 20,000X.

C. XRD jdentification

Qualitative evaluations at 29/minute and quantitative
evaluations at 1/4°/minute were performed using Ni
filtered CuK radiation.

l. Tremolite ~ With gualitative examination through the
9.4 A peak area, detection could be made at the
level of 0.5% tremolite in talc. However, quantitative
CVvIhudLlon CCoUlT 0T DE maae DeiLow l.U% even thonah
samples conve:..v 0.0, 0.25, and 0.5% tremolite were

compared to bhockoround counts, with none having counts
above backorour.”.

2. Chrysc:ile - Wnile 1.0% chrysotile can be detected by
XRD urncer the 7.3 A peak, positive identification by
this w:ans may be difficult because of the conflict
between major chlorite peaks and serpentine peaks.

The former appear ot 7.3 and 3.65 A and would obscure
chrysotile concentrations. Serpentine has a minor peak

at 2,15 A which differs slightly from the minor 2.10 A
peak, but neither would be apparent at low concentrations

of either mineral or combinations of the two. 1In the
absence of chlorite, 1% chrysotile (in talc) was measurable,
but small guantities of chrysotile in the presence of
serpentine would not be detected.

From the foregoing, we believe the following conclusions can be
substantiated:

(1) Individual tremolite particles 2.5 x 7.5 microns can be
positively identified petrographically and under some
circumstances, particles as small as 1.5 x 5 microns can
also bhe identified.
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(2) Tremolite particles cannot be positively identified as such
by TEM, since they cannot be distinguished positively from
other amphibole minerals.

(3) Tremolite particles can be detected at the 0.5% level by
XRD but their guantity cannot be determined accurately
below 1.0%.

(4) Chrysotile fibers 2.5 x 7.5 microns can also be positively‘
identified petrographically.

"(5) Chrysotile can be positively identified by TEM morphology
and electron diffraction, with the lower limit of fibril width
being of the order cf 250 Angstrom units. Below this
figure, the mineral ceases to be chrysotile.

(6) The chrysotile content of talc can be determined at the 1.0%
level only if the commonly associated minerals,chlorite and
serpentine, are not also present. If they are present,
chrysotile may not be positively identified.

QUESTION 3

PRUVLIDE vALTDATIUN AND HECOVERY DATA FOR URKEMOL 'R AND CHRYSOTTT.R

IN SPIKED SAMPILES OF TALC - SAMPLES OF TREMOLITE AND CHRYSOTILE-

FREE TALC TO WHICH KNOWN AMOUNTS OF TREMOLITE AND CHRYSOTILE HAVE
BEEN ADDED,

The following data contains our findings with respect to Petrographic,
TEM and XRD exanination of a series of standards made from amphibole-
free talcard va.-ying percentages of tremolite. In addition, XRD
examination of similar talc - chrysotile standards was made, but

a set of talc - chrysotile standards suitable for “etrographic

and TEM examinatlion was not available. Because little, if any,
chrysotile~containing talc is used by the pulp and paper industry,

it was decided that the very time consuming preparation of such
standards was not warranted in view of the detection data already
made available.

A. Tremolite validation

The following tabulation sets forth tremolite content vs.
numbers of "fibers" in talc samples. In all cases, the
number of tremolite particles should be read as +20%.
So-called fibers are tremolite particles having a 3:1 aspect
ratio and a length of at least 5 microns counted at 500X.



Percent
Tremolite No. of Tremolite
Sample By Weight "Fibers" per mg of Talc

F-1 Standard 0.25% 41,000
F-2 Stancard 0.50% 61,000
F-3 Standard 1.00% 111,000
F-4 Standard 2.00% 207,000
F~5 Standard 4,00% 400,000
F~6 Standard 16.00% 1,800,000
Tremolite~free
Talc - 0

The slight lack of linearity is due to the difficulty in obtaining
sufficiently dispersed slides to permit unhindered counting, i.e.,
a top layer of particles obscuring lower layers, and the counting

precision noted above.

Figqures 3 and 4. att—ached are electron vhotnmicracranhe (MEM)
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talc at 20,000X as rpproduced here. Figure 4 is the same talc

spiked w1+h 0.5% tremolite (F-2 Standard). There are three (3)
tremolite "fikers" present and these are the most dense in the

‘entire print. Other similar looking particles in both pictures
are talc platelets on edge. Each tremolite particle identified
represents 1,1)0 particles per mg of sample.

Figure 5, attached, is a composite XRD tracing covering the same
series of samples used for the petrographic examination. The
various levels of tremolite added,from 0 to 16% by weight, are
indicated along with the height of the 9.4 A peak for each.

For samples having no or 0.25% tremolite, there is no discernible
peak. At 0.5%, an identifiable peak appears which becomes more
prominent as the percentage of tremolite increases.

This latter phenomenon can be used to estimate the amount of
tremolite present when compared to a sample containing a known

and discernible amount of tremolite., This is done by determining
the number of counts or units of area under the peak. Figure 6,
attached, is a plot of counts vs. tremolite content of the same
standards, extended in this case to include one having 50% tremolite.
All counts are corrected for background. The lowest level having

a count above background is 1.0%. Above this point, the relationship
between point count and tremolite content is seen to be quite linear,
and it could be used as a reliable means of assessing tremolite
content above that level.



B. Chrysotile

As noted previously, no comparable series of chrysotile-

spiked samples suitable for petrogrephic and TEM examination

is available. Differences in the manner of dispersion of

the fibers,makes samples for microscopy much more difficult

to prepare than those for XRD. Some samples for XRD were
prepared for this study.

Figure 7, attached, is a composite XRD tracing of talc,
and talc with chrysotile added in the amounts of 1.2 and
2.2% respectively. It should be noted that the 7.3 A
peak is sufficiently well developed to indicate that a
quantitative evaluation could be made at about 1%.

However, It must be emphasized that chlorite zaad serpentine

produce identical to similar peaks if present. Ag an
illustration, Figure 8, attached, is an XRD tracing for a

mixture of 60% chrvsotile and 40% serpentine (without talc)
showing the peaks between 2.10 and 4.57 2., Onlv the peaks

at 2,10 A for chrysotile and 2.15 A for serpentine are
distinguishable. However, if these were included in a
mixture which was mainly talc, they weould nc lownger be
discernible.

.::.l\.a u.;uuvu l\_,u.\:.o .\.—U '\_llc AL :. \AD_;..\JLA :..,:".r.. L \’.";""_’J‘ g ;ﬂ ‘,‘,. - NSl ‘k";:
positively and quantitatively identified b »etrographic
or TEM means. However, a quantitative gravimet:ic
evaluation must take into account that chlorite wnd/or

serpentine minerals cannot be presert.

QUESTION 4

A REQUEST WAS MADE THAT, WHEREVER POSSIBLE, WE RETAIN ALL
SAMPLES, PREPARATIONS, SLIDES, ETC.

Wherever possible, we are doing this. Petrographic slides
however, are not permanent. Immersion oils change with ag
and exposure to air. We are retaining the negatives for a
TEM's.

QUESTION 5

IN OUR SALT-SCUFFING TESTS, DO WE HAVE DATZ FOR 10 CPS TESTS

SIMILAR TO 19 CPS TESTS? DO WE HAVE TEM TEST RESULTS AT 10 CPS?

DO WE HAVE RETAINED ASH SAMPLES?

The data on the 10 cps test is as follows:



Residue Due Number Number
% Talc To Scuffed of Talc Of Chrysotile
Sample in Paper Paper (gms) Particles* & Tremolite Fibers
RS 73242-2A 1.0 0.00000 0 | 0
RS 73242-2B 1.0 0.00000 0 0

*Residue viewed petrographically at 500X
These results are discussed on pages 3 and 4 of Report
No. E414-2, Preliminary Studies of Food Contamination by
_Contact with Paper (Exhibit I, Johns-ManvilTe submission

dated December 2L, 1973). There are no TEM results at 10 cps, as
there are none for any of the artificial test results. TEM
analysis began on samples that had actually endured road
travel and on the analysis of actual food contents,

Except for TEM negatives, we have not retained ash samples
of any work prior to March 1, 1974. Whenever possible, we
are doing soO now.

Although FDA requested that we repeat these salt-scuffing tests,
based on the research work undertaken in preparation of our
submission dated December 21, 1973, and based on the additional
work repcrted herein, we have reached the conclusion that it is
futile to run additional artificial scuff tests at this time.

An artificial test is generally any tes® which simulates an
“riual veculieneE, LU 1S USUWAllv run on a
at accelerated times. Before any laboratory test can be designed
to simulate an actual or large-scale occurrence, all of the
parameters and variables must be known so that they can be

scaled down correctly.
variables,

sSmatier scAale and

Only by knowing these parameters and
can one even begin to design and build a simulated

model which will produce valid test results.

In the case of the artificial scuff tests, we were requested by
FDA to run and re-run paper samples on the artificial scuff tests.
It was assumed that a test of this nature would simulate the
vibrating action which food packages undergo during normal
commercial shipping and handling. This is
The simple procedure of placing a test container on a vibrating
table, vibrating at an arbitrarily chosen amplitude and frequency
foran arbitrarily chosen period of time, simply cannot be said

to simulate actual shipping and handling.
correlations between this artificial test and actual road travel
completely unfounded. Yet, in the months of study on
this subject, many people have tried to compare the two. Such
erroneous assumptions can lead to mistaken conclusions.

would be

Based on
that the
which is
contents

a dangerous assumption.

Any conclusions or

the research work completed thus far, we have concluded
only data which warrants ccnsideration is that data

supplied by examining actual food
that undergo actual road travel.

contents and test
For these reasons,



the results and conclusions discussed in Report No. E414-6,

Lacx Of Food Contamination By Contact ¥ith Paper Due To Shipping
(Exhibit II, Johns-Manville submission dated Decenber 21, 1573},
and the data furnished in response to Question 9 herein, should

be regarded with the utmost importance.

QUESTION 6

PROVIDE A DESCRIPTION OF OUR METHOD AND A SAMPLE CALCULATION
OF OUR XRD ANALYSIS OF FOOD PACKAGING PAPER FOR TALC CONTENT.

XRD analysis of food packaging paper for talc content is
performed by scanning the paper over the 9.4 A peak and
computing the percent of talc present from the ratio of the
area count obtained for the unknown paper to the area under
the peak of a standard paper of known talc content, Papers
of verified talc contents ranging from 0.53% to 12% talc are
used for standards.

A. Sample Calculation: Unknown Paper Sample

Scan 200 sec from 9.9° to 8.23° 28 = 64,056 counts

RarmbrarainnAd Natormino+iane

Count for 100 seconds at 9.90 28
Count for 100 seconds at 8.23C 286

25,394 counts
24,187 counts
49,581 counts (total background count)

non

64,056 counts (total sample counts,
~49,581 counts (total background cou ts)
14,475 counts .contributed by talc 1ir paper sample

B. Standard Sample: 2,5 Percent Talc

The same procedure determines that the 2.5 percent standard
has a total count due to the talc of 15,069 counts.

The percent talc in the unknown paper sample is computed by:

14,475 counts (unknown sample)

b 2 . ?.; - =
15,069 counts (2.5 percent standard) X 5% talc

2.4% talc in unknown paper sample

QUESTION 7

IN TABLE IV-A ON PAGE 11, REPORT NO. E414-2 (Ixhibit I, JOHNS-
MANVILLE SUBMISSION DATED DECEMBLR 21, 1973), THE SIX-HOUR
RESULTS APPEAR OUT OF LINE. CAN THIS ANOMALY BE EXPLAINELD?



As for the irregularity of the six-hour results, we can only
suggest the possible source of error, since a definite
explanation is not known. We strongly bhelieve the anomaly
is a result of a human error, probably committed early in
the weighing procedure. The belief that the ancmaly is due
to human error, is strongly supported by the other data.
Since six out of seven data points form ¢ definite, regular
curve, and since the irreqular data point is not at either
end of the curve, but scmewhere in between, scientific logic
suggests that the point should be disregarded and labeled as
a procedural error,

QUESTION 8

PROVIDE VALIDATION OF THE MEAT WRAPPING AND SAMPLTING TESTS
AND THE SENSITIVITY OF THESE TESTS. IN ADDITION, RELATE
ANY MIGRATION TO MEAT SURFACE OR MEAT WEIGHT.

This question relates to the McCrone meat wrapping studies

(Exhibit E, Johns-Manville submission dated April 20, 1973)
in which talc-containing papers were placed in contact with
raw meat. Subsequent examination of the meat., voih in thin

sections and after ashing, showed nc migraticu of =remolikte.
LI1E JuESLLOL LdlSeu DY LUA wWdS WIHEUIEL Cdll U oo . .ilIlg
tremolite would have been detected if present in *he neat
in McCrone's studies. The answer is essential Lo he

validity of McCrone's finding that no m:graticn of tremclite
had occurred.

An experimental plan, a copy of which is attached hereto as
Figure 9, was devised to confirm the presence or absence of
tremolitic talc on meat under known conditions. Preliminary
experiments indicated that there is no practical way to
determine the lowest level of detectability, which was one
element of the FDA guestion, because we could not uniformly
spread extremely small amounts of tremolitic talc over a
known area. Applications of the order of 0.1 to 0.2 mg/cm2
are so apparent, however, that the limit of detectability is
probably at least three orders of magnitude lower, i.e.,
0.0001 to 0,0002 mg/cm?. We were unable to devise a means
of applying such small amounts.

Test Results

Using the procedure described in Figure 9, samples were prepared
from three steaks, the first a control having no contact with
tremolitic talc except what might have come from the wrapgings
and mask, the seccond having an applied dose of 0.12 mg/cm

of J-M CYCLO-SORB, and the third having an applied dose of

0.16 mg/cm? of J-M CYCLO-FIL. Samples of all paper in
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contact with the meat were also obtainad to identify any

source that could have lead to contamination of

the control.

The three samples of raw meat scrapings were examined by
optical microscope at 500X.

Results are reported as follows:

Sample

Number Sample Talc Trermolite
4384-38-4 Meat Control None detected None detected
(Fig. 10)

4384-38-5 Meat with 0.12 mg/cm2 Present Present
(Fig. 10) CYCLO-SORB

4384-38-6 Meat with 0.16 mg/cm2 Present Present
(Fig. 11) CYCLO-FIL

Three pictures, attached,
of the three meat samplas above, taken at 500X.

-

as Figures 10 and 11,

are photomicrographs
It should be noted

that talc and tremolite particles are readily visible in the
samples to which CYCLO-SORB and CYCLO-FIL were applied, but

neither talc nor tremolite could be confirmed in *+he blank.
'T"hp (‘V(‘Tﬁ FTT.~AnceA q::mrﬂo alan 11111»‘rvﬁ+~oc +he ﬁrn'h'lom mentinned

&'u‘l.. . S ULJ\—-&J.A.&J.A.\& e VT \A_LD;___L..L).J\..L& UL S § oA ‘u\....\ Ob) ,L\)_,\)ll \).L JL_—V
small amounts of talc, in this case (.16 mg/cm®, and obtaining
representative samples therefrom. The fibrous material in all
of these pictures is part of the raw meat structure.

Meat and paper samples were then ashed ‘or 16 hours at 800°F,
There was considerable difficulty in recucing the carbonaceous
content of these samples to low enouygh levels to permit reliable
examination, but this was finally achieved. Optical microscopy
results are as follows:

Sample

Number Sample Talc Tremolite
4384-38-4 Meat Control None detected None detected
4384-38~5 Meat w/CYCLO-SORB Present Present
4384~38~6 Meat w/CYCLO-FIL Present Present
4384-38-1 Mask Paper Trace None detected
4384-38-2 Outside Wrapper Trace None detected
4384-38~3 Meat Contact Wrap None detected Wone detected



The final part of FDA's guestion relates to number of tremolite
particles applied meeting the standard of 54 length with a 3:1
aspect ratio. The 0.12 mg/cm2 CYCLO-SORB applied is estimated
to contain 390,000 (320 percent) tremolite particles meeting
the above criteria. The 0.16 mg/cm? CYCLO-FIL applied is
estimated to contain 1,250,000 (%20 percent) tremolite particles
meeting the criteria. No attempt was made to enumerate talc
particles in either case, since such particles do not generally
fit the criteria. However, many millions of particles can be
seen and particle size analysis indicates that them are many
millicns more that are sub-optical microscopic.

Based on the high numbers and degree of detectability of both
talc and tremolite particles on meat samples and ash in this
study, it is concluded that McCrone's finding, that migration
of tremolite from the tremolitic talc-containing wrappings
did not take place, is valid. Had even a very low order of
migration taken place, it would have been detectable.

QUESTION 9

PERFORM EOTH SCUFFING AND SHIPPINCGC TESTS USING PAPER WITH HIGH

LOADINGS OF TREMOLITIC TALC (PAPER WITH THE HIGHEST LEVEL OF
TREMOT.TTTC TAT.S THAT TR COMMERATAT.T.V TIQFN FAR BPAADN DACKACTNG WRAD

See our answer to Question 5 as to why we did not perform
additional scuffing tests.

As reguested by FDA, salt shipping tests were repeated, employinc
papers with high loadings of tremolitic talc. To briefly review
the test , it consists of lining salt-filled glass jars with

test papers and shipping them by truck approximately 4,000 miles
(For a more complete description of the test procedure utilized,
see Johns~Manville's submission dated December 21, 1973). By
utilizing this procedure, we can duplicate, if not exceed in
stringency, the conditions under which food packages are shipped.

The test results reported hereinafter were obtained from papers
with exceptionally high loadings of tremolitic talc. The papers
used to line the salt~filled glass jars contained 9%, 14% and 20%
of Johns-Manville's CYCLO-FIL talc., The 9% and 14% CYCLO-~FIL
papers were obtained from a Johns-Manville customer which
purchases CYCLO-FIL. The 20% CYCLO-FIL papers were previously
made by Johns-Manville for testing purposes, using CYCLO-FIL.
Therefore, we knew that tremolite was present in all of the
paper used to line the salt-filled glass jars, as CYCLO-FIL
ccntains approximately 30% tremolite. To confirm the presence
of talc in the paper used in this test, the analytical method
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set forth in our answer to Question 6 of this memorandum was
utilized, Cur XRD analysis of these papers confirmed the
presence of talc,

It is essential to note that after an exhaustive search, we
were unable to locate any food packaging paper containing
loadings of talc in excess of the paper utilized in the

calt shipping tests reported in Exhibit 1T to our December 21, 1973
submission. As noted in our December 21, 1973 submission,
papers with high talc loadings would normally not be used for
direct food packaging applications. However, FDA requested
that we specifically subject highly loaded talc papers to

the salt shipping test. Therefore, these highly loaded talc
papers, which are manufactured for such purposes as writing
paper, textbooks, etc. (as indicated by our customers), were
vtilized.

A misunderstanding which may have arisen from our December 21, 1973
svbrission should be clarified. High brightness talc (i.e.,
CYCLO-FIL) is used in the manufacture of fine paper products

as a high-brightness filler and opacifying pigment. Its

loading ranges may vary from 2% to 15% by weight. CYCLO-FIL

ane cther related ultra-fine particle size white pigments

are used to increase opacity and brightness and in many ianstances
A amnrave fhe nrinting ChATACTATISTICS OT the paper. ine
nitra-fine particle size also develops a unique synergistic
@ifect when blended with TiO,. It not only acts as a spacing
meechanism, but also attracts the TiO; to the platey vlanar
surface, thus resulting in increased efficiency from Ti0,

cmr ey
2.

However, it is important to emphasize that high brightness
fillers and pigments are used only for fine paper products,
such as printing (magazine) paper, writing paper, labels, etc.
Costs prchibit its use in paper whose application does not
warrant high brightness and opacity, such as newspaper, cardboard,
vaper bags, etc. Most paper which is used in food packaging
applications would fall into this second lower grade category.
There is no need to load this paper that comes into direct
contact with food with high brightness fillers and pigments,
because it is rare that this paper is ever used for outside
labeling. However, this lower grade paper (lower grade so far
as brightness and ink receptivity are concerned) is generally
then wrapped with a bright, high grade paper, which is then
suitable for labeling and attractiveness. Therefore, papers
that are loaded with high concentrations of high brightness
pigments and fillers are used only indirectly so far as food
wrapping applications are concerned. This type of paper is
normally not used in a direct food-contact basis. As a result
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of all of our research efforts and investigations, we have
been unable to locate food packaging paper containing more
than 1.5% talc. Such paper was utilized in the scuffing
and salt shipping tests reported in Exhibits I and II of
our December 21, 1973 submission.

The salt shipping tests which were repeated with highly loaded
talc paper, utilized the identical test procedure employed in
the tests described in our December 21, 1973 submission. The
results reported in Table 1 below were obtained by employing
the TEM at 11,000X. The proposed FDA criteria for identifving
asbestos fibers (as published in the Federal Register on
September 28, 1973) was employed.

" fable’ 1

Examination of Shipped Test Sample Residues By
Transmission Electron Microscopy - Plain Uncoated Paper

Percent
Talc in 11,000X TEM
Sample No. Paper Plate No, Chrysotile Tremolite

4385-78-7 9 2282A 0 0

B 0 0

C 0 0

D 1 Bundle * 0

16 A l(}ffnj
E 1l Fiber * 0
10 .4y long

4385-78-10 14 2283A 0 0
B 0 0

C 0 0

D 0 0

E 0 0

4385~78~12 20 2284A 0 0
B 0 0

C 0 0

D 0 0

E 0 0

Table 2, following, reports shipping test results using the same
papers, after they were coated with a thin film of Flexbond 811
prior to testing. As indicated in our April 20 and December 21, 1973
submissions, paper food containers are normally either lined on the
inside with plastic (such as polyethylene) or coated with a thin
film of wax or plastic. This is done for two reasons: (1) to
help keep the food fresh, and (2) to prevent the paper from
absorbing moisture, oils, taste and fragrance from the food-
Because this is a real situation, we decided to simulate this
type of container to see if it was possible for the salt to
abraid through the coating, thus exposing the paper to the food.
The Flexbond 811 employed in this test was a polyvinyl acetate
co-polymner.
*Most likely due to contamination, as bundles of
chrysotile are not found in Johns-Manville's

[T Fak S IR N
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Table 2

Examination of Shipped Test Sample Residues by TEM
Papers Coated with Flexbond 811

Percent
Talc in 8,000X TEM
Sample No. Paper Plate No. Chrysotile Tremolite
Salt Blank 2293A 0 0
' B . 0 0
C 0 0
4385-78~7F 9 2290A 0 0
B 0 0
C 0 0
4£385-78-10F 14 2291A 0 0
B o 0
C 0 0
£75-78--12F 20 2292A 0 0
B 0 0
c }] 0

CONCLUSTONS:

1. 7whe results reported in Tables.l and 2 clearly indicate
that even the most severe of actual shipping and handling
conditions are not severe enough to cause distruction of food
packaging paper. Since the paper is not degraded, there is
no migration of tremolite fibers.

2. The above conclusion is supported by shipping test results
on test papers that had as little as 0.25% tremolitic talc to
as much as 20% tremolitic talc.

3. The results also indicate that the migration of paper additives,
such as tremolitic talc, depends on the strength of the paper and
not the amount of additives that are contained in the paper.

Since we have determined that the paper itself must be physically
degraded in order for migration to occur, and since we have found
that actual shipping and handling conditions are not severe

enough to cause commercial paper to degrade, the fact remains

that regardless of the quantity of tremolitic talc which comm=rcial
food packaging paper may contain, there should be no fear of
tremolite migration and contamination. The conditions are simply
not present to cause such an occurrence. To visibly demonstrate
this conclusion, we have attached SEM photographs displaying the
surface ol one of the test papers (14% talc by weight). Figure 12
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attached, is a picture of the surface of the paper before going
through the shipping test. Figure 13, attached, is a picture
of the surface of the paper after testing. Both pictures are
virtually identical and indicate that the paper obviously was
not degraded.

QUESTION 10

WHAT ARE THE EFFECTS OF ASHING TREMOLITE AND CHRYSOTILE?
WHAT HAPPENS WHEN PAPER CONTAINING TALC, TREMOLITE AND
CHRYSCTILE IS INCINERATED?

When any sample containing tremolite or chrysotile is ashed,
the purpose is to eliminate any carbonaceous material which
might mask the sample and hinder its examination., However,
in order not to affect the tremolite or chrysotile, a
temperature is selected which is a safe distance below that
which would alter the lattice crystals. For our own analytical
preparations, we use 8000F. In an oxygen rich atmosphere,
this temperature is sufficient to oxidize the carbon which
may be present in the form of cellulose or any other organic
materials. However, this temperature is well below that
which would affect the asbestos. Chrysotile will remain
unaffected until 13820F and tremolite will withstand
rTemperatures TtoO L/Yovr. AT These resvective temperatures.
the minerals will lose their bound water and the crystal
lattices would collapse,

QUESTION 11

EXPLAIN THE HIGH TALC CONTENT IN THE SALT BLANK AND REPEAT
THE TEST RESULTS.

When we initally began our test program to study the possible
migration of tremolite from tremolitic-~talc containing paper,
laboratory work was performed in an area which also houses

many talc-related testing equipment. Therefore, it is very
likely that the first few test results (artificial scuff

test results) were artifically high in talc content due to airborne
contamination. When the first salt blank was reported to contain
approximately 8,000 talc platelets in its residue, the laboratory
work was immediately moved to an area which would be less
likely to contain airborne contamination. Future salt blanks
showed a decrease in talc content down to ranges of 700 to 1000
platelets per membrane. In an effort to further decrease this
level, modifications were designed into the testing procedure

to reduce as much as possible the open-air time exposure of all
test components. This last measure reduced the backgrourd count
to less than 500. The very fact that we could not completely
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eliminate the talc backoround indicates that TEM evaluations of
actual test samples may have detected talc platelets which did
not come from migration.

However, since our December 21, 1973 submission, time has
permitted the set-up of a "clean room", in which the background
count of airborne contamination is essentially zero. The

test results reported in response to Question 9 herein, were
obtained from samples which were completely prepared for
microscopy in this"clean room".

+
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' Figure No. 9

ﬁEXPERIMENTAL PLAN TO CONFIRM PRESENCE OF TALC ON MEAT

I. Raw Materials
l. CYCLO-SORB (m5% Tremolite)
2. CYCLO-FIL (s~ 30% Tremolite)
3. Lean Beefsteak

II. Sample Preparation

1. Make a mask with 5 x 10 cm rectangular opening
(50 cm?) using butcher paper or plastic.

2. Put talc into a clean pepper shaker (small holes).

3. Shake talc onto a tared paper and determine
shaking needed to achieve approxzmat§ weight per
unit area desired, perhaps 0.1 mg/cm .

4. Now put a weighed amount of talc into a clean shaker.

5. Place the mask on the meat and coat the exposed
area as evenly as possible at about the desired
dose.

6. Freeze the meat (uncovered).

7. Determine weight of talc used by difference.

8. When meat is solidly frozen scrape talc coated area
with edge of a sharp tablespoan or knife to
approximate dc‘ptﬂ of 1 mm.

9. Examine scrapings by optical microscopy at SOOX.
If talc and tremolite are seen make photographic
record.

10. Low temperature ash scraplngs.

1l1. Determine optically presence or absence of talc
and tremolite and estlmate number of particles
of latter.

III. Report

1. Note presence or failure to confirm _presence of
tremolite and talc.

2. If present, calculate numbers of particles of
tremolite per cm2 relative to weight of talc
applied.
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. reOn AND .‘(: ADMINIS i RATTON
Al

ro Petitions Contrcl Branch (JFF-334, PAITE: pay 2, 1974
Attn: Dr. C. Mil2s FCA

FROM Organic and rdditives Chemisiry Brarch (HFF-144)

SURJECT: Johns-Manviile Corporation (J-M) 4/2/74
Data on ralc-idsbescos (T-A) Program.,
We have rcviewed J-Y's response to the FDZ qucstions raised
on the above subjcoct matter at the 2/27/74 moeting. Cur
following commenis will cover the J-4d answers and proposals
as numbered in their reply.
i. (a) The food coatact arca of the purchassa ~entainers are
provided. However since there was no doico.licn of either
tremolite (T') or chrysotile (C) Ffibers v no migyration,

(p) The above "no detection" values wi!. . clarified in
the following data. The method of measr*ﬂﬁanf ey (a)
shouid be identified.

2. (a) Comparison of lower limits c¢f dotiecissi e of (T) and

(C) by transmission electron microscopy {(1IX¥), petrograpnic (P)

and X-Ray Diffraction (XRD) wmethods will be c¢o - ricd out on T

and C spiked talc. The relationshin ari riz7" "% of *ha 3
methods will be submitted along wit x2D) ve-io'ns and TEM prints.

A statistical arnalysis of the methods has hoen nrerared.

b) The TEM analysis on the 10 cr 33 ol Ra smwnlcs cannot be
run since they have not been retained. Houve. rho optical
test result data may be available and shoutd ..~ <ubmitted :fF
possibl~.

(c}) Under (9) scuifing and shipniug tesis on nigh talc
papers will be run. Possibly TEMN analysis »on those samples may
be helpiul.

3. The protocol outlined under (2) shonid cocver our roeguest for
"Recovery and validation data ---- for che entire analysis at
low levels of spiking”

4. J-4 will attempt - wherever possible - +o rctain all samples,
preparations, slides etc. which would perwit FLA to check all
data and our method(s) Iif necessary.
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5. As noted under 2{(b) the 10 or 132 cps. samples are not
available. J~M doecs not couniirm our rcquest for a repetition
of this test.

6. The complete description of J-M's XRD analysis will be
submitted along with sample calculation(s) of their results on
a food packaging paper. :

7. This covers our No. 8 question concerning the 6 hour anom-
alous decrcase of the talc particles in Table IV-A, Report E414-2,
J~M has no explanation for this result.

8. J-M will repcat their meat sampling test - which initially
showed no migration. Therefore the spiking and recovery studics
with the Cyclo-Sorb and Cyclo-Fil should cover detection at the
Jowest sensitiviity possible.

9. Since the original scuffing and shipping tests were run with
papers of lower icvel talc content, J-¥ has agreed to obtain
paper samples with up to 20% Cyclo-Fil and repeat the salt-
scuffing and shipping tests previously covered.

We would suggest that the scuffing trial
10 cps. trials. Furthermore these resul

WAL LI Ll LR dalid F oueciiods L4 [./Obb_ILU.Lt:‘.

s attempt to compare the 19
ts ghould be evaluated

10. J-M interpreted our guestion on the effects of ashing on paper
containing T and C fibers to be related to the environmental
effects. Our question was dirccted towards the possible effects
on the analysis of samples and not c.a cvnvironment,

11, They have not been able to repecei the high talc concentrations
in their salt blanks as were noted in Appendix 1, pl2, Table IV-B.
These results will be submitted.

The above data also contain a statistical analysis on the lower
limits of detectability. This section should be evaluated by
HFF-127.
T é ;/2/
A. Holtz
’t
R e R i A P A e R i e T R et o R T T C—
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Gresnwood Plaze
Denvar, Colorado 8027

Envircnmental Affoirs Depariment

Dr. Corbin I. Miles

GRAS Review Branch

Division of Food and Color additives
Bureau of Foods

Food and Drug Administration

200 C Street, S.w.

Washington, D.C. 20204

Dear Corbin:

I deeply apologize for the long delay in my response
to you since our meeting on February 27. This delay
has been cautszd by the extensive travel schedules of
myself and our rcsearch personnel. However, much of
the work which we discussed at the meeting has been

WU I'wWwAaY TOory gGevprysi Wwineka

In accordance with the agreement reached at our meeting,
outlined below is our understanding of the eleven guestions
purod by wvou, Al Holtz and Bill Eisenberg. Following the
listing of cach guesticon, we have attempted to answer those
questions where information was readily available. In

all other cases, we have outlined what we proposed to

do to provide the information requested.

The questions raised were as follows:

(1) What is the relationship between the fiber count and
the surface area of the container (food contact area)?

The areas for the various food containers are as follows:

Salt shaking or scuffing test 18.18 in.?
Macaroni container 88.0 in,

Carnation Dried Milk 138.0 in.?2
Quick Rice 160.0 in.2
Corn Flakes 304.0 in.?2
Morton's Salt 45.0 in.2

[ .- r e et e e R VN S AR AL e rin sa SR T P T R o S N




Dr. Corbin I. Miles
Page 2
April 2, 1974

In the case of all packaged foods we observed no
fibers of either tremolite or chrysotile in the
ash residues. In all cases th: ratio is therefore
0/area. There is no migration.

(2) What are the lower limits of dectectability by TEM,
petrographic, and XRD methods for tremolite and
chrysotile in talc?

It was indicated that FDA wants to see a comparison
of TEM results with petrographic fiber counts and
XRD analyses on various talc samples containing
various amounts of tremolite. Further, FDA would
like to sec positive TEM results on control samples
to assure proper functioning ©of the instrument.

To respond to this question, we need to standardize
the TEM with talcs containing knowr amcunts of tremolite

and to compare tremolite content by XRD with fiber
mannte hy +he DA mot»rinorarhi s~ mat+had, We are nracont+lxr

“ e -

WU.L}\.;.MH WJ-.L,.u "byi;\cd“ DALz WL o &.G:Lk, Lllql- io :'_::c
from e:ther tremolite or chrysotiles and have added to
it knovn percentages of these two zsbestos minerals.
These "spiked" samples are than beimg analyzed by

XRD, TEM and petrographic metnods to determine the
lower limit of dectectabilityv by each method and the
relaticnship and results amon¢« the three methods.

We will.provide XRD patterns and TE# photographic prints
to support the study. A statistical analysis of the
rnethods used has been prepared.

— e e

"

e

(3) We were requested to provide validasiion and recovery
data (a materials balance) on "spiked" samples -
samples of tremolite free talc to which we have added

3 known amounts of tremolite.

; The approach outlined in response tm question (2) above
will be followed. This work will b2 carried out at
levels as close to the lower limits of dectectability
as possible, as determined by our statistician.

P E T

YL =3
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Dr.

Corbin I. Miles

Page 3
April 2, 1974

(4)

(5)

(6)

-
~d
S

{8)

(9)

A request was made that wherever possible we retain
all samples, preparations, slides, etc.

Wherever possibie, we are doing this. Petrographic
slides, however, are not permanent. Immersion oils
change with age and exposure to air. We are retaining
the negatives for all TEM's.

In our salt—schffing”tests, do we have data for 10 cps
tests similar to 19 cps tests? Do we have TEM test
results at 10 cps? Do we have retained ash samples?

Ash samples have not been retained. We have no TEM's
for this series -~ just optical test results.

Provide a description of our method and a sample
calculation of our XRD analysis of food packaging paper
for talc content,

A detailed description of our XRD procedure is being
prepared.

In Table IV-A on page 11, Report £414-2, the six-hour
results appear out of line. Can this anomaly be
explained?

This result is an anomaly. We can explain it in no
other way.

It was requested that we provide validation of the mesat
wrapping and sampling tests and the sensitivity of
these tests. 1In addition, relate any migration to meat
surface or meat weight.

It should be noted that McCrone's results showed no
migration. Our proposed response, is to dust a known
area of raw meat with a weighed amount of talc. We
then propose to scrape the meat to remove the talc, ash
this residue and then make a petrographic count of the
ash to determine talc and tremolite content. Tests
will be run using both J-M CYCLO-SORB and CYCLO-FIL.

It was requested that we perform both scuffing and
shipping tests using paper with high loadings of
tremolitic talc (paper with the highest level of
tremolitic talc that is commercially used).




(10)

(11)

- Dr. Corbin I. ‘,.les .

-~  Page 4
April 2, 1974

We have obtained samples of paper that are reported

to contain up to 20% CYCLO-FIL. This will be
confimed by XRD analysis. If confirmed, we will
repeal the salt-scuffing and shipping tests previously
reported, using these papers.

What are the effects of ashing tremolite and chrysotile?
What haprens when paper containing talc, tremolite and
chrysotile is incinerated?

DTA and TGA data clearly showed the temperatures at
which the hydrcxyl bonds are broken in these minerals.
Tremolite goes to diopside, chrvsotile to forsterite
and talc to clino-enstatite. After burning paper
containing these minerals, they would all be altered.
As indicated at our meeting, a good incineration system
would provicde heat in excess of 1,000 degrees and at
700 degrees, trerolite and chrysotile are destroyed.

We are presently prevaring an environmental impact
analysis report tor use as back-up tor FDA's

[P AR | [ W — e~ dl e e e b - [P o U | R
L I T S . T U T L T T ) L4 A e s A ainy

useda 1s: Cincinerator wulaeLrinas” Py vUemarco, Kelipe,
Leckman and Newton; 1969, U.S. Department of Health,
Education and Welifare, Public Health Service.

Expl:in the high talc content in the salt blank
and repeat tho test results.

This test was repeated several times and with each

repeat test we failed to find the high talc concentrations
originally found in the blank. Documentations of these
results will follow.

During the meeting, you requested a statistical analysis on
the lower limits of detectability as prepared by our statistician.
This document is attached hereto.

As we indicated at the meeting, it will require a period of
approximately two months to perform all the necessary work
to respond to all of the above requests. Hopefully, this
information should be available by the latter part of May.
We appreciate very much vour indication that FDA will make
no final detcermination with respect to the proposed talc
regulations until this work is completed.

PR ARG WA N AGTEATNS TN S ST R e e Sl S I R R ke ) Erales - L tiiaghs oo W BRI TR, b {eTRE



Dr. Corbin I. 'les .

\ ] Page 5
‘ T April 2, 1974

Unless I hear otherwise from you in the near future,
we will proceed with the work outlinec¢ herein.

AL mhem nake ~ R *

Again, thank you very much for your cooperation and
assistance in this matter.

L
=

i

-

(ygry truly yours,

NRR
Qt'&- JL;(\ - \\\, $ ‘v\/\ ":'"T/\\

N
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Richard P. Carter, Director
Government Relations

R

RPC/emxr
Attachs.

“

1

:

3

3

;

ke

;

3

4

1

#

z

T AT S S e g S Y A 4 & % B T e O e SN RO WS~ e ¢ WPars AT FE g s e e - - e wa

AT R TIOR8 NI BT TP WA Y @ O T I Y o AT bR



April 2, 1974

FIBER COUNTING STATISTICS

In all counting techniques it must b2 recognized that

a single numerical value reported resresents an estimate
of the true value from some range of possible wvalues.

The range is dependent upon such factors as how large a
number is expected and the number of fields counted.

For low concentrations, it is valid to assume that the
particles, or fibers, will follow a Poisson distribution.

Based upon the above assumption, there are several ways

in which the statistics of counting fibers can be analyzed,
and a complete study of the problem will be presented at

a later date. For preliminary consideration the attached
graph shows the e:pected variability for counting fibers
in a one milligram sample of talc. It is based on the
assumptions that the sample covers an area of 324 mm2,

one "field" reprcsents 0.096 mm?, and that the number of
fibers in 100 fields are counted. The limits shown around
the "expected value line" are the 95% confidence limits,
i.e.. Nnne can he 982 rertain +hat the +rie value will
f-:all'hnf-wacan theaes timita.
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Between: Corbin Y. 3507 L Teagdoyr Loamph DOs fiew
Williom V. ° 7 vy vlerenpalytical Treach, TX/UFR
Altert Voltz., mig ~ud AMditives rranch, }CF/W?F
and Fichard Carter, Jebws-nnpville
Richord lLomar. Jo -~ znviile
Jiv Teincuwoleor, ~Manville
Svhicers Mirvation Doro s o - Y by Johna~"Tanville, dn Corrorts of
Doy R B A T U e TR Tro~esel of Septermber 28, 1573,
('\:‘n T DRt i
SO K e e ses FI )

vy Vil requested this noctviy o seell clavificeticn of numerous quoiiicss
Foby o L YA Tewdasr oo B Y et covwents.,  The aquectdens roowencdon

Lavicienien, represent consolidated questions of tha sbove 508 mersenacl.
The ou.o ziovs and clarification requested of the zbove Jouns-lanvilie
peroonned weroe:

L. DA vorsonael nzed data relationshivs of filer counts cbhservad
versus focd C:?t&gt arca or box ¢rea, cte..

2. Ve vaut a esonaricon of transnission electron wiceroscopy (T
ATl T T TAvINT e voarnied genatFivitioa i ke oones Mmoo sarnlisa
£ giviler oririn and should indicate y. ... = lindings by TU to ausuze

G
prover functioning of this instrument.

[N

a) Stoundardized TTY with Lknown trecifte tale,
b) Do TEM analyeis on 10 ¢¢ 19 ¢ps i..o <o.oples, if poszible.

3. Recevery and validation data should be generated for the entire
analyais at lowv levels of spiki

L, J-l1 zhould keepn all resorve saroles oo v T . ¢ Ifror neon-deseruetive
teris, FPA may have to check our methed -+ - ¢ soo used by J-i.
Icd data for o+~ ‘st yasion tost,

5. WQ would like to ece deta
ar to the 19 cps data,
.! ‘t [ %3 I)y T}’A ie

i
J~'1 w11l repeat Lo oot o0 o 4R

6. Ve want a sarmle Y-ray diffraction calcvlation to dc v ' wnto

the perccat tale 1n papers (morton salt sanple as an eharvdlis

7. Vhat 1s the Vailey abrasion test? This questlon was arncwernd
satisfactorily.

8. Uhy in there a decrease in residue values in the €12 hour intorval
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i

¢, Tecovery rrd v-140  f-n dnta slould Le renerated for the J-3¢
oear sorplicc, o,

I ALY tests popenv U ln coose cownonts were on papers containins
oo oot feodr 10 tole st 0 Tz piteh contrel. Liat about hirhiy

2

codomlered vovers contals ‘oo Mirher levels of tale? J-lf acrveed to
goot sore of fhirse wancrs 2lso.

e data on the salt blaok in
it blenls ecorrrias annrovioately

ool Y, on B2, ; . C s i
: CIDCES, 4 ) ATC sl L - Lo Observed in analvzed sarpies using tiis

1?2, Twta cvorecced as Tracritle trace' <hould to rore erplicit.

. odosere oshad het lenw ITA conld give Jobna-iineville ro vork on the e
precd s subrit furrber data, and clarify these sventiorn? Tr, Tles
cele oo Do thonrhic avher evaluaticors veuld ta'o anvreovienab-iv buo
woatls, Ve vor T U i rrefore vant J-Y odditieral ontp atour Che el oof
Arril, J~7T roveccee]l vhou bt that these coemsctstions vare ros-aonnta, ool
x. O=3iov nover oo arenars J=Mie veroranier of this rocting, indicobins
5.7

Chodr woeratan Ji o TDA questions ashed.

Respect.u iy gubnitted,

Cortin I. ltiles, Th.D.
GRAS Teviev Lranch
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Johns-Manville
Prcducts Corporation

Greenwood Plaza
Dienves, ‘ooloredc 80217
(303) 770-1000

December 21, 1973 CERTIFIED MAIL

RETURN RECEIPT
REQUESTED
Hearing Clerxk
Food and Drug Administration
Room 6~86
5600 Fischers
Rockville, Mary

=

ane
iand 20852

Dear Sir:

T am responding in behalf of Johns-Manville Products Cor-
poration ("J-M") to the Food and Drug Administration's
(FDA) Notice of Proposcd Rule Making relating to asbestos
particles in fcod and drugs, as published in the Federal
Register on September 28, 1973 (Herelnafuer referred to
as the "Proposal’).

Ml Drvarm~r -~ A Ll dentmcnm - m A v mams A s A ~

Tho Dyvorcocnl 2 fITnTII LIS o intorzotcd g TET, S5
UL wEeLuLE veuelwel 4/, Lys3, Llig WwLTIl The Hearing cvilerk,
written commencs regarding the petition from the Center
{for Science in the Public InLerest and the Environmental
Defense Fund and the Proposal.

Desert Miasrals, Inc., an affiliate of Johns-Manville
Products Corporation, is a major producer of crude and
proceuseu valc, a substantial portion of which is sold
for use in the manufacture of food and drug packaging
materials.

On April 20, 1973, J-M forwarded to FDA a letter with
attachments containing comments to proposed regulations
covering the use of talc in food and food packaging ma-
terial, as published by FDA in the Federal Register on
August 12, 1972.

It is requested that those comnents be incorporated as
part of the rccord with resvect to the Proposal. The
Proposal, as it relates to the use of talc, differs
importantly from the earlier FDA proposal in that

FDA is rnow additionally proposing a restriction on the
use of talc containinag asbestos fibers in "anj drug,
drug ingredient, ©r druy packaging material.”



Hearing Clerk -3~ December 21, 1973

packaging applications. United States paper manufacturers
import significant quantities of pulo from Canadian and
Scandinavian producers for consumers in the U. S. Packag-
ing materials and packaged foods and drugs are imported
from many areas of the world. Thus, the Proposal adverse-
ly affects the entire worldwide pulp, paper and packaging
industries. Therefore, limitations on the use of talc
cannot practicallv be restricted to only food and drug
packaging materials.

It should be noted that the only form of asbestes found
in J-M talc is trenolite. J-M "CYCLO-SORB", which is
used for pitch control contains 2% to 5% tremolite by
volume and J-M "CUCLO~FIL", which is used for high bright-
ness filling, con*ains 20% to 30% tremelite by volume.
Some highly tremolitic talcs, such as those from upper
New York State (vhich contain as much as 60% tce 70% tre-
molite and some traces of chrysotile) are too abrasive
for use in the manufacture of pulp and paper. The Valley
Abrasion loss with these products is well over 100 mg.
Any talc addition which results in a Valley Abrasion loss
APVAT /1) MG. 1S IMPracrical To uSe.  iflebl lLyLly  Lliesauli—
tic tales, with possible traces or chrysotile, have been
tried and rejected for use in the rapexr industry.

Use of commercial talc in the manufacture of pulp and paper
in substantial amounts was begun aporoximately 15 vears

ago and its use has incresed enormoisly during the period.
As used in these processes, talc bevomes an integral part
of the pulp and paper formulation. As such, the talc be-
comes locked intc place in the paper. Talc is never
dusted dry on the surface of the paper

Use of Talc for Pitch Control

In the 1950's, a study undertaken as to the fundamental
properties of talc, and particularliy its surface charac-
teristics, showed that the mineral talec is virtually unique
among mineral substances in that it is strongly hydrophobic
and organophilic. It is capable of adscrbing various

kinds of organic, fatty, or resinous materials in the pre-
sence 0f large volumes of water. When added to a latex,

it will selectively adsorb and rob the latex of its sta-
bilizer system causing the latex to gel. Latex stabili-
zers are gencrally either anionic ¢r nonicnic surfacoe
active agents. These are fairly hicgh molceoular weight
compounds with a hydrophcbic end and a hydrephilic struc-
turce at the other end of the compound.



Hearing Clerk -5- December 21, 1973

industry based largely on fishing, has recently required
mills to close up their water systems and to limit the use
of surface active agents. The use of talc for control of
pitch is the only feasible alternative.

When talc 's used for pitch control in the pulp mill,
colloidal pitch particles are adsorbed onto the surface
of the talc. The talc holds the pitch in a finely dis-
persed and innocuous state preventing agglomeration and
deposition on the machinery. The talc with its adsorbed
pitch remains locked in the pulp or papecr. The pitch
itself aids in binding the talc into the paper.

The use of talc for pitch control has grown very rapidly
worldwide. Talc is now used in most pulp and paper mills
throughout the United States, Canada, Western Europe,
Scandanavia, Japan, and in all other major pulp and paper
producing areas, solving a problem that had plagued the
paper industry €or years. No other product works as well
under such a variety of conditions and at the same time,
solves major stream pollution problems associated with
paper production. Pitch contrcl is now the major use

on certain grades of talc.

The rate of talc addition for pitch control will vary with
the severity of the problem, the type of pulping (Kraft or
sulfite), the kind of wood, the age of the wood, time of
year, water temperature, pH, etc. In the pulp mill, talc
is added ‘ust aheaa of that processing step where the pitch
first beyg:ns to appear. Under these conditions, the talc
is present to adsork the pitch as it is released. If

the talc is added later, after the pitch has started to
agglomerate, it is not as effective and higher rates of
addition are needed for control. ©Normal rates of addition
in the pulp will vary from as low as 0.25 per cent to

1.5 percent, although additions of up to 5 percent are
infrequently encountered.

Talc introduced in the pulp mill is carried over into the
paper mill as an integral constituent of the pulp. As the
pulp is further refined in the paper mill, more pitch

is released and additional talc must be added for control.
Here the pitch is in a more agglomerated form requiring
higher rates of talc addition. Paper mill addition rates
are normally betwecen 0.50 percent and 2.0 percent.
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Use of Talc as a Functional Filler

Talc is also used in the paper industry as a functional
filler. In this use, talc is added in the paper mill to
increase the brightness and opacity of the paper. It also
makes the paper smoother, more amenable to calendering, and
more receptive to high fidelity color printing. As with
the pitch control use, talc for filling is beat up with

the pulp and become's loci-xd in as an integral part of the
sheet of paper along with the cellulose fiber, resin size,
clay, titanium dioxide ("Ti0,") and all of the other parts
of the furnish.

In this use, talc can and is being used to replace a pcrticn
or all of the Ti0, in some papers. Although heavier load-
ings of talc are needed to develop the same opacityv as

Ti0,. This application is becoming more important as TiO,
is In critically short supply.

For high brightness filling applications, up to 15 percent
loading might be used. Normal rates of addition would

armym e AL s A [ B BN A TR s SL P eUipvy P~ S TS, R Y L B L Ve en, AN
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wet into the cellulcose fiber matrix. Hich brightness cpagque

papers containing talc filler are generally a high-grade
paper typically used as stationary, memo, bond ledger, off-
set, duplicating and publication paper. The use of such
high-grade paper in food or drug packaging would be most
unusual due to the relatively high cost. Talc is infre-
quently used as a filler in food and drug packaging ma-
terials, as brightness and opacity is not of primary con-
cern in these paper applications.

Use of Talc in Recycling Paper

Of jncreasing importance is the use of talc in the deinking
process for recycling of paper. In this application, taic
selectively adsorbs the oil and resin which serves as the
vehicle or binder for printing ink and other residual or-
ganics. The ink is then flushed from the waste stock
leaving the residual organics bound to the talc in the
waste stock. The talc also controls the agglomeraticn

and deposition of latex binder and impurities found in the
waste paper.

Waste stock containing talc is then added in varying degrees
to pulp for production of finished papcr. The percentage
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of waste paper which may be used in recycled paper is
increased dependent upon the effectiveness of the deink-
ing process. Thus, the use of talc permits a much
greater use of a wider variety of waste paper in the
furnish. The increased cost and shortage of pulp, as
well as ecological considerations, dictate the increcased
use of waste paper, nccessitating greater use of talc

for that purpose. Surface active agents, while useful
for these purposes,.are l~ss effective than talc and have
adverse ecological impacts as indicated above.

Use of Talc as a Direct Food or Drug Additive

The vital use of talc in the manufacture of pulp and
paper should be contrasted with its use as a direct addi-
tive in food and drugs (such as dusting chewing gum and
as a tableting aid). 1In these latter applications, talc
does not serve a vital and valuable function, adeguate
substitutes for talc are readily available and a restric-
tion on the use of talc as a direct additive would have
little if no adverse economic conseguences on the U. S.
talc industry or the food and drug industries. However,
AC wha rmrtAasd i TVt TS T 2N TOTY e bn e T e s
indicated hereinafter, the use of talc containing tre-
molite, even as a direct food or drug additive, poses no
real health hazards from ingestion.

2., TREMOLITE DOES NOT MIGRATE FROM PACKAGING MATERIALS
TO FOOD OR DRUG CONTENTS ’

Studies performed by J-M and independent consultants and
reported on in J-M's prior comments conclusively demonstr-
ated that any tremolite contained in talc used in food
packaging materials does not migrate to the food. As a
result of the raw meat wrapping and sandwiching freezing
tests reported in our earlier comments, no tremclite
migration at all was detected.

As a result of J-M's discussions with FDA, J-M conducted
further migration studies to determine whether or not
the possible abrasive action of dry food substances or
drugs would result in the migration of tremolite fibers
from packaging paper containing tremolitic talc. In de-
signing a migration test capable of producing scientific-
ally valid results, J-M consulted with Mr. Allen Spiher,
Chief, GRAS Review Branch, and Mr. G. Higgenbottom of FDA,
who provided certain test guidclines.
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The initial study of dry food abrasion requested by FDA

is set forth in Report No. E414-2 from the Johns-Manville
Research & Engincerinag Center, a copy of which is attached
hereto as Exhibit I and referred to as the "scuff test.

The "scuff test" was designed to determine the extent to
which tremolite fibers contained in talc used in the
manufacture of paper for food and drug packaging applic-
ations micht be expected to migrate into food or drugs
with which it would.come ‘n contact. The test conditions
used wore arrived at aftor considerable discussions with
FDA. At the suggestion of FDA, salt was used as the
medium for the scuff test, since its sharp edged cubic
crystals would act as a more abrasive material than any
other dry food substance or drug. The test was "arti-
ficial™ in that it was designed in an attempt to dupli-
cate, in a laboratory, the conditions present during
actual commercial shipment of food and drugs. The test
consisted of lining glass contalners with paper manu-
factured with tremolitic talc, partiallw £illing the
containers with salt (NaCl) and vibrating the containers
for a period of 24 hours on a shaker tester.
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migration of tremollte did not occur in the absence of
partial destruction of the paper itself. When partial
destruction cf the integrity of the paper occurred, the
resulting migration had the composition of the paper inso-
far as could be measured, indicating that tremolite does
not "dust out" or selectively migrate from the paper.

At a frequency of 10 cycles per second (a frequency
cquivalent to that of a freight train having a flat spo

on one pair of its wheels, traveling almost 60 miles per
hour} no evidence of paper breakdown was detectable and
no tremolite migration whatsoever could ke detected. Only
when vibration was increased to 19 cycles per second did
substantial breakdown of the paper occur aftcer 24 hours,
with resulting migration of all components cf the paper.

Additional testing was performed to determine if during
comnercial shipment of food and drugs, the vibration and
movement actually encountered results in abrasion suffi-
cient to cause the partial breakdown of the integrity

of the paper packaging materials.

The sccond migration study performed is contained in Report
No. E414-6 from the Johns-Manville Research & Enginecring
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Center, a copy of which is attached hereto as Exhibit II.

The test consisted of lining containers with tremolitic
talc containing paper (identical to that used in the

test described in Exhibit I) and shipping these containers
which were partially filled with salt by commercial truck
from Denver, Colorado to Manville, New Jersey and back (a
round trip of approximately 72 hours and 4,000 miles of
travel). The shipment of these test containers of salt
resulted in no breakdown in the integrity of the paper

and no migration into th~ salt of tremolite or any other
ingredient of the papecr.

In addition to the salt shipping test, a variety of dry
foods packaged in paper containing tremolitic talc were
purchased at a local supermarket and examined to determine
whether migration of tremolite had occurred. This study
estahlished that tremolite contained in talc used in

food packaging deces not migrate to any dry food substances
during normal commercial shipment and handling. The

food purchased at a local supermarket showed no evidence
of tremolite migration. This was so even though foods

were chosen which were likely to have been shipped long
distances ard vwere Tikelyv +n he :hv:)c%yrp' gnrh og Anvn
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On the basis of studies reported in Exhibit II, J-M has
concluded that actual commercial shipping and handling
conditions of packaged dry foods does not cause suffi-
cient abrasion to the containers to result in the break-
down of the integrity of the paper or migration of tre-
molite. The latter tests (Exhibit II) establish that

the conditions existing in the scuff test (Exhibit I) are
indeed much more severe than actual commercial shipping
and handling conditions.

In Exhibits I and II, results are reported to the re-
liable levels of identification by optical (petrographic)
microscopy and weight determinations and with the addi-

tional use of transmission electron microscopy in Exhibit
IT.

The shipped salt samples and the purchased food materials
were first examined by petrographic methods as recommended
in the Proposal. Over 100 fields of view were examined
for each sample, with considerable effort exerted to
identify the possible presence of talc or tremolite.

-
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In addition to the petrographic cxaminations, the samples
were also examined by transmission electron microscopy.
Each entire sample was scanned in lts entirety for sus-
picious particles and fields were chosen at randon for
specific counts.

However, even following these stringent analytical pro-
cedures, the presence of tremolite could not be detected.

Tt is evident to J-M as a result of the studies reported
herein, that actuval conditions of ccmmercial transpor-
tation do not create a severe enough environment for
paper breakdown to occur, and the migration of tremolite
from paper containing tremolitic tale used 1n food and
drug packaging applications does not occur.

3. NO EVIDENCE FXISTS OF A HEALTH HAZARD ASECCIATED WITH
THE INGESTIO! OF TREMOLITE

In O-M's comments dated April 20, 1973, it was stated that
there is no evidence whatsoever to indicate that the inges-
tion of tremolite constitutes a health hazard. Tremolite
cannot properly be considered as a "poiscnous OT deieterious
Subs Lance | as collLemplated i in beclLivn 4usia) Lil OL Ttne
Food, Drug and Cosmetic Act. The studies which have zsuc-
gested that the ingestion of asbestos fibers may be car-
cinogenic are based on substant:ial occupational exposures

to other asbestos minerals, and not to tremolite.

In the animal ingestion and inject:on studies and human
epidemiological studies of talc vcikers, cited in J-M's
April 20, 1973 comments, no excess incidence of gastrolin-
intestinal cancers have been reported. Animal studies
involving tremolitic talc have been conducied y
William E. Smith, Health Research Institute, Fa

Dickinson University, Madison, New Jersev and by F. Pott
and Friedrichs in West Germany, both of which studies were
reported by Dr. Wright in Exhibit ¥ to J-M's April 20,
1973 comments.

-

Pott and Friedrichs introduced tremolitic talc directly into
the mesothelial spaces, which failed to produace mesotheliomas,
a finding in contrast to(i§e production of mesotheliomas using
other forms of asbestos.

Dr. William E. Smith has both fed chrysotile and amosite
asbestos to hamsters and has administered tremolitic talc by
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intrapleural injection to hamsters. A summ?ﬁy of Dr. Smith's
findings is attached hereto as Exhibit III. Dr. Smith's
findings are as follows:

"I 45 hamsters maintained throughout their lives

on diets containing .1% of the chrysotile or amosite
varieties of asbestos, we found nc gastric carcinomas
and no tumors in the gastrointestinal tract except
for a ncoplasm in the mesentery of the colon. We

are unable to relat that lesion to the treatment,
since ashing has rcvealed no asbestos fibers in it.

We have now completed an experiment in which the
hampster intrapleural method was used to test for
carcinogenicity of a sample of talc containing
asbestos. For this work, we have obtained samples
of commercial talcs from Whittaker, Clark & Daniels,
Inc., New York City ... X-ray diffraction analysis
revealed the presence oI major amounts of tremolite
asbestos and talc and a minor amount of a serpentine
mineral (antigorite).

Tromnmela o~ € N tnmvmmde manmt rvmmmn et e aad Ll T e e T mee D
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ml saline. The animals were followed for their life
spans. No tumors attributable to the treatment were
found."
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Tn a meeting on December 7, 1973, with Dr. Virgil Wodicka
and Dr. Albert C. Kolbye of FDA, a copy of Dr. Smith's
Terminal Progress Report: Grant No. 3R01-EC-00226-0451
entitled "Mesothelioma in Relation to Asbestos" was deliver-
ed to them. Among other studies, this contained his find-
ing that long fiber tremolite injected directly into the
plevra space of hamsters did not produce mesotheliomas,
whereas other kinds of asbestos used in similar amounts

did produce these tumors. A copy of Dr. Smith's Terminal
Progress Report is attached hereto as Exhibit IV.

J-M's comments of April 20, 1973, cited the study by

Dr. Morris Kleinfeld of talc miners and millers exposed

to talc(g?ntaining extremely high concentrations of tre-
molite. In this study, Dr. Kleinfeld concluded that
there was no significant differcnce between the observed
and the expected mortality from carcinoma of the gastro-
intestinal tract and peritoneum among these talc workers.
Also included as Exhibit G to J-M's April 20, 1973 comments
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was a copy of a letter from Dr. Xleinfeld dated January
24, 1973, repor ting the results of his follow-up study of
these talc miners and millers. Dr. Kleinfeld concluded
in his follow-up study that "With regard to cancer of the
gastrointestinal tract and peritoneum among the talc
workers, we did not find any significant differences be-
tween the observed and expected values in the overall and
specific age groups studied".

This follow-up study has not yet been published, although
Dr. Kleinfeld has adviscd us it has been accepted for pub-
lication. 1In view of this fact, and the importance of
Dr. Kleinfeld's work, J-M has obtained frcocm Dr. Klenfeld
a paper wvhich he presented at the Metal and Non-Metallic
Mine Health and Safety Symposium on Talc Dust Hazards
sponsored by the Bureau of Mines and held in Washington,

. D. C. on May 8, 1973. A copy of this paper is attached
hereto as Exhibit V, and summarizes both his earlier
study and the follow~-up study.

It should be noted that at the recently held EPA-NIEHS
Joint Symposium on the Bioloaical PFFar+c n‘ Tnmactinn of
ASESTUS. Ur wiirram W Trdth o r il 0% iie auimal Leed-
ing experiments, in which he fed quantities of asbestos to
hamsters with no resulting gastrointestinal cancers. After
reporting on his animal studies, he then posed the follow-
ing question to all those in attendance at the Symvosium:
"Was there anyone who has conducted animal experiments where
asbestos fibers had been ingested (including inhalation
studies) and observed any evidence of gastrointestinal
cancers?" There was no response received from anyone in
attendance at the Symposium and no evidence was introduced
at that Symposium to indicate that any animal ingestion
studies involving asbestos had resulted in the development
of gastroirtestinal cancers.

It should also be noted that to the extent that tremolitic
talc has been used in dusting chewing gum and in prepara-
tions of oral medicines, the public has participated in a
large scale ingestion study over a lifetime. If one thinks
of ingestion of tremolite at this level as being hazardous
with respect to causing mesothelioma, why is this such a
rare tumor, occurring at a rate of 1 to 1.5 per million
population annually in the public at large? This sort of
exposure dates back to the beginning of the century. The
ingestion of fibrous tremolite in this manner would ex-
ceced any possible potential from the use of packaging ma-
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terial containing tremolitic talc for food and drug packag-
ing applications.

Evidence offered by FDA in its earlier proposed regulation
on talc (August 12, 1972), to support the proposition

that ingestion of tremolitic talc is hazardous, is limited
to an article by Dr. R. R. Merliss in Science (September
17, 1971), in which Dr. Merliss attempts to show a causal
relationship between the use of talc-polished rice and the
high incidence of gastric cancer in Japan. The data used
for this purpose is spurious, to say the lecast. Dr. Merliss,
himself, now doubts his conclusion as is indicated in his
recently published article entitled "Talc-Coated Rice,"
Life and Health, March 1¢73. A copy of this paper is at-
tached hereto as Exhibit VI.

No medical-scientific evidence was offered by FDA in the
latest Proposal (September 28, 1973) to prove that the
ingestion of asbestos, and particularly tremeclite, is
injurious to health. As a matter of fact, the studies
cited by FDA in the Proposal indicates that ingestion is
not injurious, based on the animal studies reported.

L . S PR T e - . . ~ .. - - - .
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that asbestos, when ingested, is carcinogenic. Even in
those studies where there is some suspicion that ingestion
of asbestoz may result in a higher incidence of gastroin-
testinal cancer, *his suspicion arises only in cases invol-
ving indiviiuals most highly exposed to asbestos in occupa-
tional settings, and the asbestos being forms other than
tremolite.

The Center for Science in the Public Interest and the En-
vironmental Defense Fund in their petition submitted to
FDA, do not introduce anv evidence whatsocever tending to
either incriminate tremolite or to prove that tremolite
will migrate from packaging materials. The studies cited
by these two groups in their petition relate to insulation
workers most heavily exposed to asbestos in occupational
settings for prolonged periods of time. As indicated in
J-M's earlier comments, these studies may not be validly
related to tremolite. One cannot assume that all forms

of asbestos will react biologically in the same way and
one must also recoanize that there is a dose-risk relation-
ship with respect to exposure to asbestos. Even in those
studies of individuals occupationally exposed to asbestos,
there is a substantial dose tolerated by occupationally
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exposed individuals before evidence of any possible excess
cancer experience develops. These two groups in their
petition fail to cite any studies relating to the effect of
ingestion of tremolite. Such studies are conspicuously
absent from the petition.

4. THE FDA PROPOSED TEST METHOD IS NOT WORKAELE

In its Proposal, FDA has proposed a test method for deter-
mining the presencce' of asestos fibers in food-grade talc.
The Johns-Manville Resecarch Center believes the test

to be unworkable on both practical and technical cgrounds.
This belief has been confirmed by independant consultants.
Attached hereto as Exhibit VII is a test method which is

a modification of the one proposed by FDA and which, in
the opinion of J-M, is a more suitable method for detex-
mining the presence of asbestos fibers in fcood-grade talc.

However, it should be noted that J-M's talc does not meet
the FDA proposed test method, nor the one proposed herein,
and the talc of most other talc producers falls in the same
category unless the limits of detectable tremolite are

TrMATrAansc~d calamdande S AT e
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Conclusion

In conclusion, we have attempted to respond in our comment:s
dated April 20, 1973 and in this docum=znt to the issues
raised by FDA in its proposals published on August 12, 1972
and September 28, 1973, with respect to the use of talc
containing asbestos in food and drug packaging materials.

J-M believes that the use of talc is esszntial in the manu-
facture of pulp and paper and is ecolcaically and economic-
ally desirable. Tremclite does not migrate from tremolitic
talc containing paper packaging materials to the food cor
drug centents during commercial handling and shipping. There
is no credible evidence indicating a health hazard due to
the ingestion of tremolite and there is conclusive evidence
that the ingestion of tremolite by humans and animals and
the injection of tremolite into the pleura space of animals
does not result in an increased incidence of gastrointesti-
nal cancer or mesothelonia.

It is submitted that on the basis of all known facts, ad-
option of the Proposal would constitute an arbitrary and
capricious action totally in conflict with the best scien-
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tific evidence and needlessly destructive of the domestic
talc industry and disruptive of the world-wide pulp and
paper manufacturing industry. As there is no justification
for imposinig any restriction on the use cf talc containing
tremolite ..n food and drug packaging applications, it is
urged in the public interest, that, no cause being shown
for its adoption, the Proposal severely restricting the

use of tremolitic talc in food and drug packaging material,
be withdrawn.

Verv truly vours,

ét,p x) ,TE} ﬁg:a“ﬁ

Richald Carter
Director, Government Relations
Johns-Manville Products Corporation
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Title: PRELIMINARY STUDIES OF FOOD CONTAMINATION
BY CONTACT WITH PAPER

SUMMARY

A study was undertaken to determine the extent to which the tremolite
fibers contained in talc used in the manufacture of paper for focd
and drug packaging applications might be expected to "migrate" into
.food or drugs with which it would come in contact.

For these studies, a test methoed and procedure were worked cut
which established that the migration of tremolite contained in talc
used in fcod packaging paper occurs only after partial destruction
‘-of the paper after being in contact with food. Without some
destruction of the integrity of the paper, no migration of tremolite
oCccurs.

When partial destruction of the integrity of the paper occurred, the
resulting migration had the composition of the paper insofar as
could be measured. Partial destruction of the integrity of the pape
and migration cf the component elements of the paper occurred both
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contained a similar proportion of talc and tremolite fibexr. Since
talc usually constitutes one percent or less of the total paper, talc
migration is so low as to be barely measurable and tremolite fiber
‘levels could be three orders of magnitude less.

The test condic. ons used here were arrived at by discussions with
the Food and Pilug Administration.

Additional testing must be undertaken to determine whether or not :ilhie
test conditions used herein autually, in fact, duplicate the conditiouns
and what takes plahe when food is shipped commercxal ¥, SO as to
determine whether in commercial shipping the partial destruction of

the integritcy of food packaging paper cccurs.

Contents: Summary, Discussion, Conclusions, Recommendations,  and
Appendix I, II, and III.
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DISCUSSION

Introduction

FDA on September 28, 1973, published a Notice of Proposed Rule
Making which would restrict the use of talc in food, drugs, and
fcod and drug packaging materials. The proposed rule would pre-
clude all such uses for tale, if the talc contained more than
specified numbers of chrysotile and tremolite fibers.

Talc is widely usced as a pitch conirol agent in the initial manu-
facture of paper pulp frcm wood, and also in the actual manufacturing
of paper. Talc so used, becomes an integral part of finished paper
produced from this pulp. The finished paper, which may also contain
various other special purpose fillers and pigments such as clay,
whiting, and Ti0O,, etc., is used for the full spectrum of paper
applications, including food and drug packaging.

This study was undertaken to determine the extent to which the
tremolite fikers contained in talc used in the manufacture >f paper
for food and drug packaging applications might be expected %o
"migrate" into food or druygs to which it would come in contact.

Tremollte Migration (or Senttine) Q4nAiac

Basis

i{gration as usad here is appropriate only in the sense of overall
determination of loss of paper fiber, talc and other fillers tightly
held in a homog«:ieous sheet of paper. None of the types of paper
commonly used fc.° food contact applications has loose surface

fibers or powdery material which will come loose on simple contact,
hence the term "migration" as used in that sense does not apply.

Mechanical action or "scuffing" of some sort is required to dislodge
talc or cother filler materials, and incidentally, cellulose paper
fibers, from finished paper. With direction from FDA, a test
method was devised which does scuff or abrade material from a paper
sheet simulating the action a cyiindrical tabl:> salt carton might
receive during ccmmercial shipment for an extended period of time.
For simplicity, this is referred to as the Scuff Test in this
report. A description of the directions from FDA for a test

method is set fcrth in Exhibit I attached hereto.

Paper Samples

Ten samples of paper made for various food packaging applications
were obhtained frem -rade zources. Pour of these were brown kraft,
two with tremolitic taic and two without; four were white locker
and counter papers, agdaln two witn crenociitic tale and two without;
and two waxed papers purported to have talc. A more complete
listing is given in Appendix I, Tables T and II.
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Confirmation of Talc Content

Since migration of tremolite from food packaging paper to food

products in contact with such papar is the thrust of this study,
positive identification of the praesence or abserce of tremolitic

talc is important. Talc per se can be positively identified by

both its characteristic X-ray diffraction (XRD) patterns and
petrcyraphic microscope examination. However, attempts to positively
identify +ic talc in any of the vpaper samples as received proved
uncsuccessinl by either of thesc rethodSé and, 1t was not until the

paper samnioes were low-tempere .. (4007C) ashed that talc was

detected ard ifdentified by these methods. Both the Longview Paper
Company and Irown Company have advised us that their sole source

of sapply .¢. talc is Jonns-Manville. Both companys' purchases of

talc are rest. icted to J-M "CYCLCO--SORB", a grade of talc containing
approximately five (5%) porcent tremolite by weight., The actual talc
concentrations of the paper samples, as determined by X-ray diffracticn,
are located i1 Table II.

1%

Sculf Yest

The philosophv behind the "Scuff Test" was to attempt to simulate
actual shipring and handling conditions of food-containing packages.
L Ly dbSULIEl Litae QLLL.:L.ALL; Dl}..;.}.)LJ.L.lLL,', oL L,_L\.,LA:_L;U_:‘L"/ Ltail alxippiuy, Ciis
most zevere ana prolonged shaking or vibrio...; of the packages

will be incuxryed. During this time, it is pooisible that the vibra-
ting contente could bhave an abrasive effect on their containers, thus
possibly causing some of the package interior to be scuffed off and
nixed with the contents. Therefore, a test that could simulate
theso conditions vould permit examination of the material scuffed
off end determination of what, i1f any, materials (i.e., cellulose,
talc, tremolits, etc.) have been dislodged from the paper fiber.

J-M was directaed by FDA to use salt as the medium for the "Scuff
Test” since its sharp edged cubic crystals vould act as a more
abrasive material than any other dry food substance or drug. (See
Exhibit 1) Paver containers were simulated by lining the inside of

8 ounce sguat glass jars with test paper. Vibration scettings on

a shake tester were set at its maximum amplitude of 1/16-inch
{1/8~inch full excursion) and minimun frequency of € cycles per
seconr. It was soon found though, that these conditions did not
nroduce any visible vibration of the salt. The contents simply rode
up and down with the jars. It was not until the frequency was

raised to approximately 15 cps that visible moverent was in cvidence.
This fact aroused some guestion as to how much, if any, prolonged
shaking actually does occur to packaged foods during transport. It
was calculated that a freightcar, having a flat spot on one pair of
whenls, traveling at 40 mph would onlv vibrate with a freguency in
the ravge of vo8-7.5 ¢crs; and av 00 toa, 10.2-11.2 cps, depending

on wvheel diamctoers.  Uowever, 1o woes 4270 3 Lo wun the initicl toest
at sovore wnouwgh conditions to caus. detectanle movenent of the Sail
so that microscepic analysis of the salt would be mecaningful,
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However, oOle must recognilze (.. Lt is possible that the salt and
glass jar wecre moving at dir’ .ot fregquencies which were not
apparent to the eye, and it i. concelvable that the frequency rate
of 10 cps may more nenrly eupldicahe vibration and pessible sculfing
during commercial shivment. G0 whis is so, based on the data fron
the 10 cps test, no degradation would be anticipated under actual
shipping cconuditions. :

A fourth test was then initiatued to detcrmine at what rate the
scuffine orcisred at the higho: fregqaency of 19 cps. Again, zample
vos selectaed {00 oo - vation because of its periormance
polDIES Were Lol . Lrom the wibrator at 2, 4, 6,
end 72 hewrs. bunlicate samples were run for the 2, 4,

oty in order to =.wrve as a caeck for the minute amourt
cvectoed. It nust 2 emvhasized that these results orly
scuffino Cnaractbr;?*lcs of this particular paper saxvle

and may not Lo represcentative of the other papers. This sample
demonstrated that the rate at which the integrity of the papexr is
broken deowr J.u linearly related to time, up to 48 hours. The
quantitative resulus are located in Appendix I, Table IVA and a
plot of the npaper rocidue weight versus time is represented in
Appendix ITI, Figure 1.

Micrascanic Soad aodro oy anh i~ avamination of the residues revealed
N . - - v ) . - “ a - LT - . . el Al e b Ll m maet et =
T T S S P N O S N O P N WU S VI s ChAd et t s rcas e e ema ——— e e e e

pL1 contained and sc far as can be detciined optically, in the
;ame proportions. This leads to the conclas..on that the materia..
guJ“ed off and recovered as residue was dus to the partial destiuc-
tion of the Integrity of the paper lining ilzelf, and cannot be
attributed simply te the migralion of any select materials such as
talc, cellulose, rfillers, etc., out of the paper.

?]'\ b

This conclusion is supported by the fact that approximately the
same amounc of material was recovercd frcw ccullcd papers which
did not contain tremolitic talc as those which did.

Comments on Test Procedure

Althiough only limited testing has thus far been poerforiced, it is
apparent that attempts to quantify test results at thesce 2uceedingly
ilow levels of concentration is difficult. It is pqua;7y daificult
o generatle reproduceable results. A case in point iavolvos the

wse of technical grade salt which has a maximum insolukle impurities

limit of 0.005 percent. In using 200 grams of salt, it is possible
L0 L.ave between 0—10 milligrans Gf unwanted imvourities contaminate
the resicue deposit from cach test. Wihen it is considered that only
a few milligrams of duradgd residue 1s recovered at the conditons
the test was run, it 1s obvious that o deviation or errcr of well

over 100 Horeoznt s opeossible. bur soe it be cophasized that
clthough o w Cobil aliference was Oolad 111 20D samples run dt
Ldentioond conanbionn, bl ol o Jotooen the rolative propostionn

cf materiuls tdencificd microscop! Ldllj
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CONCLUSTIONS

nspection of the resultis chilained from the Scuff Tests lead to the
following conclusions:

1. At a frequency of 10 cps or a freguency equivalent tc that of a
freight train having a flat spot on its wheels traveling almost
60 mph, no evidence of paper breakdown was detectable when the
sampl\“ were run for 24 hours, and no migration at all was
detected,

2., MAs reported before, visibl. novement of the salt relative to the
movenent of the jar was not in evidence until approximately
i6 cps.

3, Paper breakdown due to the abrasive action of the salt is
detectzble when run at a frequency of 19 c¢cps and 1/8-inch full
evcursion for extended periods of time., But let it be emphasized
that this freguency was settled upon only to ensure visible salt
movement within the container, and at the time this frequency
was selected, there was no reason to believe that such a high
fregquencv rate was necessary to duplicate the vibration and move=
ment that actually occurs during the commercial sihipment cf food
or drugs. It is, therefore, very pocsible that the frequency

vtk AETO ~eve vactildhAaAd A Foact AAnAS D s e Fay mnarse errincard

than tnose which occur in actuality during commercial shipment.

4. In all cases, the material scuffed off and recovered as residue
was due to the partial destruction of the paper lining itself,
and is not duc to the selective migration of individual materials
such as cellulose, talc, tremolite, etc., out of the paper. The
examined residues were identified to contain all the materiais
of the original paper sample in the same proportions, as best
as can be determined optically.

5. Although only limited testing has thus far been performed, it is
apparent that attempts to quantify test results at these
excecdingly low levels of concentration is difficult. It is

equally difficult to generate reproduceablz resulits.
RECOMMENDATIONS
It is recommended that:
1. A determination must be made as to whaether the test conditions

described herein do, in fact, duplicate conditions during actual
commercial shipment of food and drugs.
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It is essential toc perform additional testing to determine if
during commercial shipment of fcod and drugs, the vibration and
movement encountered is sufficient to result in the partial
breakdown ¢f tvhe paper packaging. This is necessary as the
tests described herein indicate that there is nc migration of
tremolite or any of the ingredients of the paper unless there
is a partial breakdown of the integrity ci the paper itself.
This test has not established whether paper breakdown actually
occurs under commercial conditions.
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APPENDIX X
Table 1

DI'SCRIPTION OF PAPER SAMPLES TESTED

~wtification No. Souxce Description

RS 73242-1 Longview Paper Company Brown kraft paper reportedly con-
taining 6.7-pound CYCLO-SORB per
1000--pound pulp.

RS 73242-2 Longview Paper Company Ditto except containing 10.2-pound
CYCLO~SCRB per 1000~pound pulp.

RS 73242-3 Longview Paper Company - Ditto except no talc.

RS 73242-4 Brown Company 40-pound MG bleached bag stock
coated with 5-~pound clay latex,
used for c¢ookie bags. Talc conten
not stated.

RS 73242-5 Brown Company 30-pound white DOK, wide food wraj
use. Talc content not stated.

RS 73242-6 Brown Company 25-pound Royal white waxing (this
sample not waxed). Wide ifcocad

contact uses (cookies, sugar, etc.,
Talc content not stated.

P3 73242-7 Brown Company - 36 1/2-pound Spec. white locker
waxed one side., ("Wax" no:
apparent). Used for freezer lockh:
paper. Talc content not stated.

RS 73242-8 Longview Paper Company 30-pound No. 801 wrapping papcr.
No talc.
RS 73248-6 Brown Company 31-pound Royal white food wrap pap

(waxed). Talc content not stated.

RS 73248-7 Brown Company Printed and waxed paper for wrappi:
butter. Talc content not stated.
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APPENDIX I
Table IX

TALC IDENTIFICATION OF PAPER SAMPLES BY X~IAY DETERMINATION*

Source Reported

% Talc Determined

Sample Talc Content By X-Ray Diffraction
RS 73242-1 0.67 percent 6.35%
RS 73242-2 1.02 percent 1.0 %
RS 73242-3 None LEd
RS 73242-4 Unknown 0.05%
RS 73242-5 .Unknown * %
RS 73242-6 1-1.5 percent C.60%
RS 73242-7 J-1.5 percent 0.25%
noe T2ANADLQ INTataY=) rr
RS 73248-6 Unknown L
RS 73248-7 Unknown *

*k

Paper was

ashed for X¥-ray determination.

Below detectable limits.
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QUANTITATIVE RESULTS

APPENDIX I
Table IXITA

Q¥ SCUFF TEST RUN AT 19 CPS - 24 HOURS

Residue Due

‘Loss per sg in

Loss per sg cm

To Scuffed of Paper of Paper

Sample Paper (gms) (gms/sq in) (gms/sq cm)
RS 73242-1 0.00151 .83 x 1074 1.28 x 1072
RS 732422 0.00444 2.44 x 1074 3.78 x 107°
RS 73242-3 0.00148 0.81 x 107% 1.26 x 1072
RS 73242-4 0.00356 1.95 x 10~% 3.03 x 107°
RS 73242-5 0.00133 0.73 x 1074 1.13 x 107°
RS 73242-6 0.00353 1.94 x 1074 3,01 x 1077
RS 73242-7 0.00508 2,79 x 1074 4.32 x 107°
RS 73242-8 0.00293 1.61 x 10 2.48 x 10 -
RS 73248-6 0.00685 3.76 x 1074 5.82 x 107°
RS 73242~7 0.00798 4.38 % 107% 6.79 x 107°




1 -

APPROXIMATE NUMBLR OV 1'ALC PARTICLES PIR 35 MM
DIAMETER RISIDUE Qid 1071071 0RI MEMERANE EY PETROGRAPHY
AT 50CX - RESIHUDS PROM 19 CPS - 24 HCOUR TEST

Actual Talc Content Number of Number of Nunmbher of
nic ) ol Papar Talc Particles Chrysotile Fibers Tremoliie I'lbor
42~ 0.35% 29,0002 0 668
3nAZ~2 1.C % 52, 002 0 2,002
12423 & 2,500 0 0
R 6.05% 7,500 - 0 668
~2A2=5 4 Present 0 0
2726 0D.60% 35,000 0 2,804
3242-7 0.25% 50,000 0 2,837
3242-8 ®* 10,000 0 ¢
TIAT R ! = 100 waXxv TO reaqaq -

3248—71 o Too waxy to read - -

Jdow detectable limits.

Predominant constituent appears to be minute blebs of crystalline wax .cang:ng
from 0.5 to 5 microns in size. Very small percentage of carbonate ard
~ellulese~type fiber.

(ne averoge size of these talc platelets is apprceirimately 1 microa x 1 micrgn
/2 mic:on. Using this average particle size and a density of 2.8 qms/?m
Ll tale, 29,000 particles would weigh approxinzc.ly 2z x 107 Dmg, and 52,500
crticles would weigh approximately 3.7 x 107 vwg.

cofuse amount of doubly terminated minute acicular crystals (2 to 10 micron
1 Loerotn) which are aniscotropic, but unidentified. These acicular crys tmlu
are net retained after ashing.

Llanits were examined to try to establish background level of talc. CELITE

120487 (-alt-washed water) was studied in some detail by employing 20 ficlds
W at 500X, Minute particles of carbonate-like material predominate and may
Ltute as much as one million particles per 35 mm diamcter residue. Certain

A
L
¥ A
.

PLties of Lale platelets were detected on these blanks for no discernible
oo nt voLsibly dun to contamination.  The calculated results for che
PO AR O X D A
No. of talc particles - 3,000 (platclcts, fow chixoor
No. of chrysotile fiboers - 0
ic. of tremolite fibers - 0

H

Cellulose-like fibers trace
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APFPENDIN I
Table IVA

SCUFF RATE OF SAMPLE RS 73242-2
(De-ermined Cver a Cvcle of 72 Hours)

Total Average Insoluble Residue Due

Time Filter Residue Salt Residue** to Paper Abrasion
2 hours 0.00236 gms * 0.00216 gms 0.00020 gms
4 hours 0.00242 gms * 0.00216 gms 0.00026 gms
6 hours 0.00445 gms * 0.0G216° gms 0.00229 gms
12 hou£s 0.00266 gms 0.00216 gms 0.0005 gms
24 hours 0.00300 gms 0.00216 gms 0.00084 gms
48 hours 0.00359 gms 0.00216 gms 0.00143 gms
72 hours 0.00364 gms 0.00216 gms 0.00148 gms

* %

Average residue

Average from 7 salt blanks
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APPENDIX T
Table IVB

CELLULOSE AND TALC ON MILLIPORE FROM 12 CPS FREQUENCY

SERIES RS 73242-~2 BROWN PAPER

Estimated No. of
Cellulose Tibers

Estimated No. of
Talc Particles

e e P

Time Pecr M--' "ane Per Membrane
0 - Salt Blank 400 7002
2 hours 600 2,000%
4 hours 1,100 5,000°2
6 hours 2,500 12,0007
12 hours »3,000% 17,0007
24 hours >3,000% 38,0003
b -~
": :t\.'\..: .3 >F2,,UVVU 68,000“
- ) 1 3
72 hours >»3,000 75,000
1. The celliulcse fiber population was tremendous on these membrancs
Their inter-twining and matting made counting extremely difficult.
By extrapolating, their count could easily reach as high as
20,000 per membrane. V. E. Wolkodoff
2. Based on ash
3. Bascd on dissolved millipore membrane
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APPENDIX II

SCUFF TEST

Equipment

1. L.A.B. type RVH vibration test stand or equivalent.

2. Millipore filtration apparatus, 0.45 and 0.80 micron filters
(vacuum filtraiiond,

3. Fisher Magnetic stirrer.

4. B8 cunce flint gilss, squat form wide mouth bottles.

5. Several 1500 m) "-akers (carefully cleaned).

6. Mettler Balanca2 or equ1valent.

Reagents

1. PDPistilled water
2. Sodium chloride, CP
3. Test paper

Test Method

- s -

S AW ARl S

8 1/2-inch. Curl the papel and place it inside a c¢lean,

dirt and fiber free 1/2 pint jar. Line the paper on the
inside surface (there will be a sl.ight overlap); mark this
cverlap with a few pencil dots; romove the paper and tape the
outside of the overlap; then re-irscrt inside the jar.

’ TAamden~A 4 e e e RPN :1:,_, . -
! i+ calnnbnd dand ooocoz SR i inieis wr

i‘)

2. Weigh out 200 gm of the salt and place it in the lined jar.
Cap the jar.

3. Place on vibrator which has been set to run at 19 cos, 1/i6-inch
amplitude, (1/8-inch full excursion), for 24 hours.

4. After 24 hours of running, remove Jar{s) from vibrator. An
run should also be accompanied by a control blank of a jar
simply filled with 200 gms of salt.

ny

5. Filter some distilled water through 0.45 micron millipore
filters. Approximately 1500 ml will be needed for each

sample. Also, use this filtered watzr to rinse out all
containers and equipment with which the sample liquid will come
in contact. It is important to keep all eguipment dust and
fiber free.



s | X _
i Kepogglhs 1414-2
7 p.. wu ﬁv‘ghr 4 5y AR #
agnnsenrm s nsand L ()
. Bgs e I ) bod 1 LAY
361 Eé’:&é:.;m LR RN LN foge 14
SCUFF TEST (Cont'd)

6. Emptyv the salt from the test jare into 900 ml {0.45 micron
filtered) of water which is being stirred by a magnetic
stirrer. Remove the test paper lining and tap it over the
beaker in coricr to remove any salt ¢linging to it. Then use
an additional 100 ml of filtered water o »inse the jar and
cap. Pour this into the beaker also. Allow the mixture
to stir approriataly 5 minutes in order to dissolve all the
salt.

7. Preweigh two .3 aicron millipore Zilters for cach sample.
When the salt 15 (issolved, unr the 1iguid through the filter
apparatus in '..ich both fll% 5 are pvresent, one direcltly on
top of the othov, (the bottom filter re a contrel). Use an
additional 20u Y of filtered water 4o rinse cut the beaker
and pour thle ‘nrough the filcer (2 wash buttle provides
the most effecuive method of fzrs;ng,3 Then vee an additional
300 ml of filuered water to wash the filters. This will help
wash away any minute salt particles that are clinging to the
filters. When washing is completed, let both filters dry
Zooglotnzly.

8. When the filters are dry, weigh thaem. These sanples are now
available for microscopic exanminzztiun.

D. Calculaticns
1. (For 1 Sample) Filter No. 1 (B:fcre} = X cms
. Filter No. 1 {Ajter) = ¥ 4 [(residue) gms
{(Residue) gms
Filter No. 1A (Bzforxe) = Y gms
Filter No. 1A {After) =Y % Z gms
4) gms
Filter No. 1A acts as a control. It night change in weight
by the amount of (Z) gms. This might very well ke an increase
in weight if all the salt was not washed out of the filters.
But whatever weight is found in No. 1A, it must be subtracted
from the apparent residue weight, bercaure approximately the
same change in weight will occur to the top filter as did to
the control filter.
2. (Residue) gms - (& 2) gms = Actual Residue {(gmg)
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3. The actual residue contains

and the salt,

[Actual Residue (gms)] -

so the actual -

[Actual Residue

both the residue from the paper
~veight of paper scuffed off equals:

(gms) from Salt Blank]

Weight of Scuffed Material
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FILLAR MIGRATION P YYD WRAP PAPERS
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on Tuesday, Aucust 28, 1973, I spoke to Mr. G.

—_—

iy oLhe DA

a0 5
AiLoCUL S

the foodstuf

i
possipnle methods which cculd be
tho amount of filler migration from a food wrap paper to

in Washington, D.C. He and Mr. A.

~ 'l » Fas =
TR »tﬂ-w\,’\r‘ l i~ A} N ,
A\s.,r'hmv w/\cufun\« -ivhuauﬁ\-u:

1973 )

Higgenbottom
Spiher nad

used to determiang

contained therein. It is necessary to device
a sulitable method, since there is no standard method ir
oxistencs. 1he lack of an approved method was determint

by Mr. AL, Lolts, Packaging Chemist for the FDA. The method
7 ’ b [}

they sucgerst 1s as follows:

1. Construct a small container from the paper in question
{inactl) . we agreea
tnat reagent grade salt would ..o uscd since it woula nowz
contain the insoluble additives ..ormally used in table

dlill PDartldliiy Illl WLTIL Ordlilic.v Sd4dlT

salt.

3]

. Shale cor tumble the salt-filled container

for 24 hour:c

The intensity of shaking was not specified, but they
will accept anything we feel is reasonable,

(%)

itable quantity of water.

4., I'il tel the salt solution through a Mi
4

(0.8 um porc diameter), and examine
by t he normal (NIOSH) mezhods.

In addition to the above, the FDA would also like
This
stos"” c¢r "askestos'-

ctermination of the limit of detectlon.

(" QJ

ermincd by adding known increments of "asbe

. Rcmove the salt from the containcry and dissolve in a

re membranc
spestosY fibers

o have a
WO’lﬂ be de-~

conuaining talc to salt and following the same analyticdl

proceaure.
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Title: LACK OF FOOD COITAMINATICN 5Y CONTACT
WITH PAPER DULE TO SHIZPING

SUMMARY
The purpose of this study was first, to determine the severity of
the effects of tronsgortation con the contents of food and drug
packages and second, to determine the relevance of using an arti-
P 7

ficial +esv to simulate the effects of actual shipping conditions.
Specifically, the stui: was to determine whether actual shipping
would cauce sufficien. :brasion to the containnrs to cause migra-
tion of part of the rapor into the contents of food packages.

Tnis stady establics o oot tremolite contained in talc used in
food var.:s »ackagine . .o. nok migrate to any food substances during
normal conmercial sns - nt and handiing.

Test containers cof sat” Lined with tremolitic talc-containing paper
shipped b truck rion oonver to New Jersey and back caused no break-~
down in th.o integrat _f the paper and no migrazion of the tremolite
or any otrer ingredicent of the paper. Additionally, food packagad
in tremolitic talc-containing paper purchased at a local supermarket
showed no evidence of tremolite migration due to paper breakdown.
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It was established by the data reported :n Report No. E414-2 that
migration of tremolite from food packaging paper to food can onlvy
occur 1T 30me pa:_Lxl breakdown o©f tho piper occurs. Migration
does not cccur unlass the integrity cof trne paper is at least
palblullv dectvo‘ed and then all of the co-mponents of the paper
will nigrate (be rrlcased) in the same proportion as they exist in

the vaper (o ‘w2 migration). This conclusion was verified
e

by the "Scurs Test” roported in Report No. E414-2Z, which was
guestioneld 23 poussiblv being more severe than actual commercial
shipping conditiouns.

mhis prosonit revort costablishes that the conditions established in
the "Scufr Test” are indeed much movre severe than actual coamercial
shinping conditions. Actual shipping conditions result in no
migration, at st to reliable levels of identification by trans-
rmisgion eclectron MICroscopy, optical (petrographic) microscopy, and
welght determinations.

Contents: Summary, Discussion, Conclusions, Recommendations, and
Appendix.
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DISCUSETON
Introduction

e mraration from paper manufactured wit
thatiwigration will only occur with

e Jnuuquty of the puper which is in con-
t some destruciilon of the paper, no

r i.c., thore is no selective migration
initiated by the abnormally scvere “"chaliing"” or "scuffing" of the
packages' contents. To simulate this action, an artificial "Scuff
Test" we: employed which delibcrately causced paper destruction.
This enablec us tc analvze the mechanism of mlgratlon.

Initial studies on tremoli
tremolitic ‘alc establis h
partial cestruction of &i
tact with the food. WwWith
measurablie migraticn ogccu

u r?‘

_L.J [ "‘\‘ )
(-

The purpose cf the present study wes te determine the relevance of
this artificial test to actual shipping conditions, as well as
evaluate the severity of actual traasportation. To accomplish this,
specially prepared containers were sent by REA truck from Denver

to Manville., New Jersey and back to Denver, a round trip of approxi-
mately 72 hcurs and 4,000 rjles 0F constant ftruck travel. 1In
addition, actual food commodities were purchased at a supermarkot

for the purpose of analyzing them ror possible tremolite migration.

Actually Shivped "Coriorel ™ »d" Samnlas

Four paper lined, salt cortiining jars were sent by truck on their
72-hour journey. These lined ]ufS were prepared in identical
fashion to the test jars used in the artificial "Scuff Test". Four
different test pepsre were cnpioyed, each specifically chosen
because it conczined trewolltic talc (they ranged from 0.25-1.0
percent talc). Twe hundred grame of technical grade salt served
as the focd med.um in cach of the lined jars. Evaluation of the
salt Camp;es after shipmert consisted of: (1) determining the
weisnt of the abraded material from the paper, if any, (2) in-
spection for ce.lulose filkers, talc, tremolite, and chrysotile,

by petrographic analysis, and (3) inspection for talc and as-
bestiform mzterials Ly Transmission Electron Microscopv (TEM).
These analyses wcre conducted in the same fashion as were the
samples that were Les*ou Ly the artificial "Scuff Test" reported
in Report No. ®4l4-2, with the exception of additional analyses

by TEM in the present tegt after no migration was detected by
petrographic analysis.,

In examining these samples, an effort was made to concentrate on
the detection of the prescnoce of tale since the previous studies
showed no selective quICLlu . Therefore, it can be presumed that
if no talc is detcoted in the residue, then there would be no
tremolite (on a rwesgh* hasic, there should be 95 unit weights

of talc for everyw I ale woldoshvs of tremolite in this particulan
talc). This techn!aue waer wowd as conservative means of

<
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detecting the presence or abschce of tremolite. To serve as check,
thorough scinning was ma for tremolite, even though its presence

might be bevond the ’wvelﬂ of detection with practically insignif--
icant amcunts of paper bLreakdown.

The cverall analyses indicated that no migration was found. Thus,
tnz acuual shipping route of 72 hours of constant road travel did
not create conditions severe enough to cause appreciable destruc-
tion of the vaper liners. Petrographic analysis of all four test
samples 1evealed only a poss 2 trace of talc and no evidence

of the . usonce of any cuarvee “.e or tremolite fibers due to
migration.

Lpna comvaring these results to the artificial "Scuff Test" that
was o run Lox only 24 hours, it is evident that the artificial +est
causes coneinlone which are overwhelmingly more severe than actual
commercial transportation. As an example, the results of one
particulay paper sample that was run in both the artifiecial and
notual tosts a2re compared in this tabulation.

Compariscn of Artificial and Actual Shipping Test Results
: g
Petrographic Evaluation

T A e Ve T s ™ ’1’3')"\ lal

- e —— - mmmm e - - - - -

Nam oo

- Number or
le Tremolite

O

Number of Talc Chrveoti
o Particles Fibers Fibers Duration
Arvcriicial Tesk 52,500 : 0 2,002 24 rours
Actual Test possible trace not detected not detected 72 arurs

In addition to examining the shipped salt sam

weithods, thzy were also examined by TEM (208025,

sclected at random after considerable scanuiic spec ifically leoking
<

for tole and tremolite. Thirteen plates wers maae in Lhose caseg
wiere scanning indicated the possible presence of talc of tremolite.
The results from examination of these 13 plates showea the possibility

of only one telc particle and also the possibilitv of oniy one

tremolite fiber, In addition, no fibers of any kind lorng.or {han
5 nmicrons could be detected. 7Tables 1 and 2 in the Apperain have
the complets examination results in tabular form.

Thjg complete and thorough analysis of these shipped sample
tablishes that normal transportation does not create a scvorce

enadqh environment to even allow salt (which is one of the most

abrasive food materials packaqed) to cause appreciable destruction

( ‘4. ~ < o my v ~ -~ J..:
of 1ts contalinoers., Thus, undovr actuval cemmercial conditic.c,
-
!
wl

W‘f?uf*‘? of tromolitic tale cauvnzd by manar bieakdown duc to
Shpping sne hendling is highly unlikely.

1
.

r‘
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Evaluation of Food Products

Five food items were purchased at a local supermarket for the
purpose of analyzing them for the presence of tremolitic talc in
the paper packeéging and the possibility of any migration from
those papers. Items that had been transported the longest
distances as well as those foods that would be particularly
‘abrasive were specifically chosen. The food items selected were
macarcni, rice, salt, corn rlakes, and dry, non-fat milk.

The petrographic analysis of thoese food items indicated absolutely
no migration of tremolite fibers. The food containers were analyzed
by X-ray diffraction, and petrcgraphic methods te identify if the
paper packaging contained talc and tremolite. Table 3 reports
.the results of these analyses. Petrographic examination revealed
no talc in four of the five coatents, with only the possibility of
a trace in the Morton's $alk. FExamination of the Morton's Salt
was extremely difficult because one of its additives, sodium
silico aluminate (a crystalline material still present after
ashing), interfered with the optical examination. Subseqguent
examination showed no tremolitc or chrysotile fibers present in
any of these foods. These results are located in Table 4 in the
Povendix.

TEM examination of the ashcd food samples also revealed nc tremolite
fibers. Several small chrysotile and talc particles were detected,

but all were sub-optical in size. Each ashed food item underwent

a thorough examination of at least 20 fields by the TEM, each field

80 microns sciare. fTnese results are located in Table 5.

CONCLUSIONS

Analysis of salt test samples which endured approximately 3 duviu
of constant road travel showed no evidence of appreciable
breakdown in the integrity of the paper liners and no migration
of tremolite fibers, althouch the test papers were known to
contain tremolitic talc in the range of 0.25 to 1.0 percent.

F.J

2. Analysis of actual food cormoditiecs purchased at a supermarket
also showed no evidence of appreciable breakdown in the integritwv
of the packaging paper and absolutely no migration of tremolite
fibers, even though threc of the paper containers were known
to contain tremolitic talc.

3. These studies support the conclusion arrived at in Report No.
E414-2: Reoardless of the composition of the paper (container),
migration will sot coour wnlzss scvere cenough conditiens couse
the containers's coniternt:s ¢ =zculf and abrade the inside lining
enough ¢ cavce Dopoyw Lol kWl
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It seems evident that actual conditions of transportation do
not create a severe enough environment for paper breakdown
to occur; thus, migration from pape:r is highly unlikely.

The artificial Scuff Test, as used i1 Report No. E414-2, was
found to be appreciably more severe than actual commercial
shipping conditions.

RECOMMENDATIONS

It is recommended that an artificial Scuff Test should not
be used to simuli2 actual trensvortation for food packaging
migration studicc bocause it produces resuits not comparable
to actual commearcial shlpmcnt.
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APPENDIX
Table 1
RESULTS OF PLETROGRAPHIC EXAMINATICN gF
RESIDUES FROM SHIPPED TEST SAMPLES
Actual
'alc ’
Content.

Sanple No.

of Ic‘aper‘L

{pexcent)

Talc Particlgs
Per Membrane

Chrysotile
Per Membrane

Tremolite
Per Membrane

. 4
pecssible trace

RS 73242-1 35% possible trace not detected
RS 73242-2 1.0 % possible trace not detected not detected
RS 73242~ 0.60% possible trace not detected not detected
RS 73242-7 0.25% possible trace not detected not detected
-: -~ L [ S Ot mcen  h m A e X ammees Aa E00 i s
Do TLlo o contont dctorminzd by Yooy diffnocots
2. The entire contents of the test samples were dissolved in filtered
water and filtered through a 0.8 micron membrane. Therefore, only
insoluble impurities present in the contents were collected on
the membrane.
3. Three fibers present ranging in lendth from 300 to 480 mlcrona,

ide contamination,

+iha

dd S

but have tc be considered as outs
commercially ground so fine as to prohibit
chrysctile fibers of such a length.

4. Based on the total examination of one 10 mn field,
tremolite fiber was detected.
contamination from unknown source.

5.
fields of view per sample at 500X magnification.

Possible Trace should be divided into 2 terxms:

as talc is
presence of

only one
This could have xesu¢ted from

These analyses were based on the examination of at least 100

a particulate

Possible - optical properties indicate the presence of
mineral, possibly talc.
Yrace - 1if there, the above is piesent in a trace amount.
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APPENDIX
Table 2

EXAMINATION Orf SHIPPED TIST SAMPLE RESIDUES
BY TRANEMISSION ELECTRON MICROSCOPY

8000X - TEM

Sample No. Plate Numker Talc Tremolite
RS 73242-1 2216A 0 None
2216B 0 None
2216C 0 None
2216D 0 None
RS 73242-2 22177 0 None
2217B 0 1 possible, 5 micron long
2217cC 0 None
RS 73242-6 22184 0 None
2218= 0 None
2218C possibly 1 None
RQ 73747 -="/ /71U A (8} NOne
2218B 0 None
221¢cC 0 None
1. Samples ashcl at 80097 for 16 hours.
2. Entire sampl.:s were scanned lonking specifically for talc and
tremolite.
3. Fields were celected at random.
4, No fibers of any kind detected longer than 5 microns.
Examination performed by V. E. Wolkodoff
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APPENDIX
Table 3

PETROGRAPHIC LXZMINATION OF ASHED FOOD CONTAINERS
Optical Examination .cy Chrysotile and Tremolite at 500X

Sample ° Chrysotile Tremolite
4385-35-1 ND present
4385~35-2 ND ND
4385~35-5 ND present

4385-35--8 ND present
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[ ble b

ASHED FOOD
FOR

MATERTALS TXAMINED PETROGRAPHICALLY
TALC AND ASBESTIFORM MINERALS

Tremolite
% Telc in % of Total Package Pr: :ence of Talc Detected and Chrysotile

Commodity Container Coatents Examiuca _ Tremolit: in Container? in Food Contents i, rood Contents
Macarcni 0.23% 51.67% Positivel;r Identified Not Detected Not Detected ’J
Dry nca-¥at milk 0.8L% 23.14% Not DJetected Results Inconclusive Not Detected
Quicit Rice 0.25% 10.77% Not Jetected Not Detected Not Detected
Corn Ffiakes 0.05% 6.41% Positivel:” Identified Not Detected Not Detected
Vort.i's Saltd 1.26% 13.55% Pesitivel;” Identified Possible Trace Not Detected
1 85 g dissolved on millipore membrane before ashing.

2. kxamined by petrographic analysis.

NOTE: All food material

Nnant [} +
except for Mort

s a
't
2

Li

Comments from Petrographer:

ed at 800°F in air atmospher:z for 7 days. To
1t, a higher temperature may 'e required, but optical properti

The ash from dry milk was ex:emely difficult
inconciusive.
ashed Merton's Salt has been
listed as a possible trace.

Conclusions based on at least 100 fields of view.

Examination performed by V. E. Wolkodoff.

remove all carbonaccous material,

ies would cheange.

to read and the results are
An extremely snall amount of the crystalline materials in
dentified as talc and the percenteage is officially
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A2 IDIX
Tale S5
TRACHMISEL0N BLECTRY MICROC 1uPY WXAMINATION OF FOOL CONTENTS
{on ERERTAY
i YoaED ,
¢’ ~ m n, -
# of Tctal Package
Lescription Contents FExamined TIM Fl..re lo, Tale Chvysotile Tremolite

4235-35-27 Maceroni Ash 21.67% D 2<¢7 micren HO
ND D LD
ND ND nD

4
4305-35-2F Dry Milk Ash 23.14% ND . 1D D
N[ ND T
ND ND U

Ashed Rice

ND
ND
2 particles

2, one» 1l micron

'l clwap
1< 1 nicron

Ashed Corn Flsakes

ND
ND
ND

ND

ND

ND
ND
ND

Morton Salt Ash

’_J
w
W
Ui
=

1l particle
1 particle
ND

ND
ND

D
ND
ND

F

6 ‘ aley
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< « Indusbiial Hygiene Summary Reports
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:} This Journal weliomes brief comments dersed Trom daily adtivities which may be
ueeful to viher members of the profession. Adidress your conmunications  tod
«? Rictiard V. Sthorberger, dleslth and Satety { abacatary, Bosdding 320, hoduk Park
:‘,‘; \orks, Eastinan Kodak Couarpatiy, Rochester, New York Paaou,
&
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) Asbcsios, Tale and Nitrifes
P N
in Relation to Gastric Cance
Recentds, Meriisst suzirested that the ingh mors in the gastrointestingd trael cxcepi for ,
incidence of rastric cancer in Jupan may be a neoplasm mn the mesentery of the colon.” '
associated with treatment of rice wath tule in We are unable to reiate that lesion to the
Japan. Mo noted thut some cemniercial treatment, since ashing has reveaied no as-
“tales™ contain asbestos, which he groposed bestos fibers in it

as an ctologie duent in gastne cancer. Mer-

After intrapleurad injection of 25 myg

Hee estedd g repoti wil o nlll oveese oaf chirysotile or amosite o hamsters, we re-
gastric cancer in a group of msdialicn voir - paretld e are dinonosed ay Pieusa e oie

ers cxposed 1o dusts contaoming asbestos
and o faruer
and pleural mesothehomas mominers who
appeir 1o have had mnve b exposures o s
bestos and tale. He not d i some geo-
fogic deposits of tale ar: assoaciated withy

eXCuss Of PUiMGRGTY CRrsinaemis

liomos.s  Eight to 10 such tumors were
found in cach of 3 groups of SO hamisters
growy
treated at this dose Jevel!
We have now completed an experiment in
f
which thic hamster-intrapleurad method was
uscd to test for carcinopenicity of a sample

tremolite, anthophyiinte  and  chrysotile of talc contuining ashestos. For this work, ’
varictics of ashestos, accounting for the we obtained samples of Lommercial tuics

presence of fihrous particles of asbestos to-
gether with platy particies of e in some
commerciul preparetions of “iake.”

Our group has carred out wsts for car-
cinogenicity of various preparations of as-
bestos through experiments with animals.
The present paper summarnzes some results
and reports a new experimont waith a prop-
aration of e pos-
sible mechiamsm noolving nis
trites 10 gastric carcnogencsis s disaussod.,

contasning asiest s
alternabive

from Whittaker, Clark & wanels, Ine., New
York City. A sample of cosmetie talcum
powder grade was scen by mucroscopic ox-
amination 1o be compuad of platy partcles
typical of the mincral, tale (hydrous mag-
acsium silicate)  Arncther cample of a grade
uscd for some indusitial purposes (=13
Taic™) was found to Be a mixture of piaty
and fibrous particies.  X-ray diffraction
analysis revealed  the presence of major
smounts of remolde dsbestos and taic and

In 45 humsters mantimed  throuzhowt a minor amount of a scrpentin® mineral
their lives on dicts containng 1455 ol the (antiporite),

Porecang) s EEERTN 1T o . “e ! B . .
Chiyseitle 00 GmosIte varsco s of aelo o, of SO hamsters were wiven right

we tound po gastne corcrmonas and bo i

N

wtiapeursi syjecuon of 25 mg of tas sam-

sle susy endod i 0.5 ol sanne Ther ammads

This w0fh wat wpaarted by USPHS Research Geant "’““ ‘0”" ved for their e spens. No tu-
LC 00226 from roatinat dosinaie of Ocearatica o alety murs {}!Il’il)\ll(lhlk‘ 8] 1hc treatment wese
arad & N e by g wrant foome lener I, Ripped
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found. Cranulomatous lesions were com-
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mon on plcyral surfaces, but these lesions
tended 1o be small and focal in contrast to
larger and more {ibrotic lesions wduced
hamsters by chrysoule or amosite.

The negative aesults of thus test for car-
cinogenicity of a tale contaiming dsbestos,
and our carlicr test on feeding asoeutus to
hamsters, do not olfer support o Lo view
that asbestos-containing tule centnioutes to
the incidence of castnie cancer an Jaw .

Althouch death raics reporteyd fu. vanagic
cancer arc notedly high in Japua o coame
parison to athor countnies, th

>obeanhe oqe-
ported rate comes from Chilet & ues of
gastric cancer - Chide have boeer ronoried
from our Juboratory with an hypotsemis that
high rates for esophageal and gosirs cancer
may be duc to conversion ot astrates o
nitrites by soil bacteria with subsequent
SYIRIaI Ul seLlSSRUNT Shrmranoenein
plants used as tood or wirougn nuciacuon
in the stomuch with sccondury amines in
{oog.”

Chile has the world's largest known ge-
ologic deposits of nitrates, which are used
as fertilizers. Nitrosamine has been reporied
in wheat plants und wheat grains®  Nitro-
samincs can form throush nteraction of
nitrites with sccondary or tortiary amines in
the stomuach, and have been shown o induce
esophogenl and gastric cancers 1 rats.?#
Hizh concentrations of sccondary  amines
have been reported from Japan in dricd
{nh 3

The situation invites atteniion to 2 po-
tental rode of the nitrogen eycie Wo environ-
mental carcirogeness. A source for dircct
ingestion of nutrites by human populations

May, 1973
arises from use =f nitrites as {eod additives.
Other potential factors in pastric cascino-
genesis have bien recently  reviewed by
Haenszel ef al' who found no support for
the talc-asbestos hypothesis on epidemiologic
grounds.
I, Merhiss, R, R Tele-Treated Rice and Japanese
Stomach Cancer, Sooenee 1730141 (Sept. 17,
19714).
2. Snuth, W, B, 1., Ailier, R. Elsser and D.
Huberis Tests for Carcinosenmiciy of Ashestos.
Atinn, New York Acad. Saence 132:456 (Oce.
3, 19635).
. Smith, W, B D Hukeet, and M. Badollet:
Brodovic Dailfcrences wn Response o Long and
Shori Asbestos Fibers Amer Ind Hag, sivvec,
J. 33 Abstract 162 (Feh, 197
4. Mucdonald, E.. and ¥, Wolf: i Fpudenniologi-
cal, Lapevimental  and  Cliacal Siaares on
Guastise Cancer, Yapanese Cancer Assa, GANN
Monograph 3 (1905}

S. Zaldivar, R Geoerepine Patholuey of Oral.
Esophageal, Gintnie and Intesunal Cancer an
Thilp ek Kanhdoryh 7501 119700,
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Zisch, phes ol Chenio 3491691 (196X,
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