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October 27, 1955

Dr, Robert Lckardt

Medical Reseuarch Division

Isso Resosarch and fngineerin, Company
?o Oe Zox Sl .

Linden, New Jersey

Dear 3o0b:

Further examination of the text of the Interim
Report indicated a need for other changes in addition
to those discussed at the meeting of the Subcommittee.
e had about decided to retype the stencils but learned
that ¥r. Stroop had already made the general distribution,
"lence, at his supggestion we have prepared the attached
sheet showling the supgested changes with the understunding
that Dave will distribute a copy of these errata along
with the Summary Tables and covers for binding the whole
workd together,

Sincerely yours,

A. Wesley Horton

AWH:mjg
attachment




ERRATA
for
Interim Report

API Research Project MC-1
Cctober 1, 1955

Page Line
Number Number Sug-ested Change

1 L Insert "scrotal and other" between "of" and
Ycutansous"

1 5 Delete "especially scrotal"

3 Replece "satisfactory" with "one-to-one”

3 20 Add "in benzene.™ after "carcinogen"

6 19 Replace “II" with “VII®

7 18 Insert "(the contribution to potency due to
accelerators)" between "M " and "may"

10 1 Delete "," after "far"

10 15 Replace "after each application failed to
prevent the" with "accomplished a"

10 16 Delete "development of tumors., A"

10 17 Delete "could be accomplished" .

i

11 21 Insert "(See Table X for experimental
details)" after “"applied?

11 2l Replace "III" with "IX"

12 2 Replace "indicated" with "suggested®




October 13, 1955

Dr. Robert E. Eckardt

Medical Research Division

Esso Research and ingineering Company
P. 0. Box 51

Linden, New Jersey

Dear BRob:

Attached is a copy of the text of our Interim Report
together with the tables prepared by Dr. Phair, The
tables covering the experimental program will be distri-
buted as soon as they areready or at the latest will be
passed out at the meeting on the 25th, i

Coples of the report are being sent directly to the
other seven members of the Subcommittee to give them full
opportunity to review the material before the meeting.

.100 copies and the multilith mats are being sent to
Mr. David Stroop for the Medical Advisory Committee and
for any further distribution you and he may deem desirable,

I shall be looking forward to seeing you on the 25th.,

Sincerely yours,

A. Wesley Horton

AWH:mJg ) L
CC: Mr. David V. Stroop




October 12, 1955

Dr. Robert E, Eckardt

Director, Medical Research Division
Esso Research and Engineering Company
P.O, Box 51

Linden, New Jersey

Dear Bob:

In response to your letter of October 3, I will be happy

to review our studies with Dr, Bennison the morning of
October 45, I will be most appreciative of any help that
he can give me in setting up our tables.

We are sending by air parcel post 24 copies of the report
for the Subcommittee, My part is complete with tables,
but Dr. Horton has only his text ready at this time, The
completed report should be ready by the end of October,
and we can arrange for thé mechanics of its distribution
during the Subcommittee meeting.

I will be in New York City the nights of the 18th and 19th,
attending the celebration of the Sloan-Kettering Institute,

1f I don't see you at the dinner, I will give you a call some-
time Wednesday.

With very best personal regards, I am

Sincerely yours,

44

John J. Phair, M.D.

cc: Dr, Horton/
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ESSO RESEARCH AND ENGINEERING COMPANY

MEDICAL RESEARCH DIVISION

MOBERT . ECKARDT, PH.D., B.D.
DIRECTOR

MATHAN V. HENDRICKS, CN.E,
HEAD INDUSTRIAL NYGIENIST

WORACE W. GERARDRE, PH.D., M.D.
MEAD TOXICOLOGIST

BERTRAND . BENNISON, M.D.

(FORMERLY STANDARD OIL DEVELOPMENT COMFPANY)
P. O, Box 121, LINDEN, N. J.

CHNIEF CLIRICAL RESEARCH PHYSICIAN W 5. m

Ee We Adeen

L. Co Bamxd, Jr,

Ce He Rine

Eo Xo linder

M. M. Marimio

R. C. Mithof?

M, X. Beuquist

Gentlenen:

It nouw goposss that soveral merbers of the Subcoxittse w1l
not be sble £0 attend the mooting in San Francisoe in Movasbers In view
o:m:n.mmrm.mmmmmwsm_-wmm
durding the weok of October 2 at ths Xsttering Laboratory in Cingine
natie I parscnslly would propose that the Suboomaittes meet on the 25th
with the usual meoting in xy hotel room begimming sbout 5100 followed by
2 meeting st the Xettering Lsborstory %0 begin about 10130 ar 11:00.
\m,xﬁumﬁxﬁmmmamsmwu
convenisnt Sxbcorzitiss, I would greatly smppreciate it if esch of
you would let mo know by return madl whether this plan would be mors cone
venient ¢¢ you in ordar that w cmn proceed with the plemning for this
meoting, Since time S getting short, a quick answer would de grestly
spprecisted,

‘ It is xy underatanding thet the Xettering Laboratory growp
plans o have thair report in o hands by the xiddle of Ootober which
would then give us & wesk 0 review ths report prior to the mseting of
the Sudoommittes. In addition, it would give us an opportunity to prepare
the Suboomxittes report well in advance af the Medicsl Advisory Comxittes
Nosting in S Francisco 5o that we oonld eirculate owr Subcomxittes ree
mhmmmxvcaagsmmwmum. b 4
hope that this mrangement will sstisfastory sach of ad also
Lor the Kettering Laborstory. T
Sincerely youre,

AxTinak R, X, ECKARIY, N, D,
oe: Re Ae Xehoe

4. Yo Exton

Jo Jo Maair




ESS0 RESEARCH AND ENGINEERING COMPANY
MEDICAL RESEARCE DIVISION
P.0. Box 51, Linden, N. J.

August 29, 1955

E. W. Adams

L. C. Beard, Jr.
M. M. Marisic
C. H. Hine

E. K. Linder

R. C. Mithoff
M. N. Newquist

Gentlemen:

On Tuesday, August 23, I met briefly with Dr. Phair of the Kettering lLabora-

tory. This reminded me that the next meeting of the Subcoumittee on Carcinogenicity

bhas been tentatively scheduled to precede the meeting of the Medical Advisory
Committee in San Franeisco. I believe that the tentative date of Thursday,
November 10, has been agreed upon by the members of the Subcommittee. However,
since Dr. Phair must be in attendance at meetings of the American Public Health
Association in Kansas City on the 1llth of November, he has asked that I pole each
of you and ask whether or not the 9th would be just as convenient for you for the
meeting of the Subcommittee on Carcinogenicity. Although he can make the meeting
on the 10th, it will mean that he must leave San Francisco at 11:30 that night and
travel all night by plane in order to get to Kansas City in time for & morning
meeting on the 1lth. I would very greatly appreciate it therefore if you would
all let.me know whether you could attend a meeting of the Subcommittee scheduled
for Wednesday, November Oth, or whether you would still prefer to have it on-
Thursday, November 10th. I will be perfectly happy, and Dr. Phair also indicated
that he would be perfectly willing, to abide by the wishes of the majority of the
Subcommittee.

In addition, Dr. Phair will be distributing to each of us within the next
few days a copy of the new code which he is using for the recording of the
carcinogenic data on IBM cards. He told me that the transfer of the data on the
some 1900 cases of cancer which have been reported to him onto the IBM cards is
almost complete. He has requested that I ask each of you to let him know if there
is any particular breakdown of this data which would be of value to you so that
he may prepare it for the meeting in November.
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At this time, I would also like to request each of you to send me items
which you feel should be included on the agenda of the next meeting of the Sub-
comittee. It is my understanding that the Ketiering Laboratory is making an
attempt to have the reports for the Subcommittee finished on or about Qctober 1
so that we may be getting them about the middle of October. You.will remember
that the subcommittee has requested that this year's report be a swmary of all
work done to date on this problem. This will then give us approximately a
month to review the report in advance of the Subcommittee meeting. I would urge
each of you to review in detail the report when you receive it and make notes
of questions and comments which you wish to bring up before the Subcommittee. I
am sure that this will expedite our meeting a great deal. .

I trust each of you have had a very pleasant summer.
Sincerely yours,

T F feiiand¥

R. E. ECKARDT, M. D.

REE:evn

ce: D. V. Stroop
R. A. Kehoe
A. W. Horton /
J. J. Phair




Dure_Septemher 13, 1956
Toe Mz D, V. Stroop :\Zé-;'_r.-\. ED ‘{'Zi-%
o2

Prom: Dr. R. B, ECxXARDT

Pogsibly you wight wish to distridbute
this to the members of the MAC.

REe..

R. k. E.%
REBscin
Attach.

P —————— e e .

Copy From 2. V. 3urscy Fer In:-.“c::natlor} :Ef_‘%‘e:.z‘xbez:s QE 1
ICAL ADVISCRY COAIMTN » TROENICAT ADVISCHS 2/21/56 J
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YINUTES OF THE KEETIKI OF THE SUBCOMITISE 0N CARCINOGRNICITY
Held in the Conrad Hilton Hotel in Chicago
Thursdsy, September 6, 1

On Thursday, September 6, 1956, the Subcamsittee on Carctpogenicity met at the
Conrsd Hilton Hotel in Chicago. In attendance were the follpwing:

R. :0 mdt, M. D. - m

C. H. Eine, M. D,

P. Balley - (reprecentiuz B. ¥. Adams)
E. K. LinGer, M. D.

R. C. Kithoff

M. N. Eemﬂt, ¥. D.

Representing the Kettering Lezboratory were:

JO J' Ml‘ ? no no
R. A. xem K. D.
" he B mo‘

Two guests, navely, T. M. Frank, M. D. apd Loueca Blaney, #He D., sttendad the mueting.
The Kettering Laboratory representatives joined the meeting at approximstely 10:00 A. b

After gppraoval of the roport of the Subcaamittss to the Medicel Advisory Committee at
ite April meeting, the meeting was tuwrned over to Dr. Hoerton. Dr. Borton reviewed the
slidey vhich be {mtends to use for his telk in Atlsutic Ciiy before the &merican Chende.
Society. The momusceript for this talk hes already beon approved by tha NAT ard the
Vedical and Health Comittee of the Bowrd.

Mr. Horton then submitted to the group the -sb:«tracn “ntitled, "Relationahips Between

che Composition ard Carcimogenic Propertice of Voricun Refinery Stresms.” At the regue:
<€ the American Chemical Society, this sbstract vas yrepared for distridbution to repcate |
&t the A0S meeting. The Subcommittee had certain suggestions concerning the abstract
=03 thege vill be incorporsted in subsequent revisions of the abstract by the Kettering

Iaborstory,

U». Horton paxt presented a table of his more ncent dats which is developing sclentific

tupport for his equation Pp.e Mu( + c > c It vill be remcmbered that this equatic

hes been qualitatively fomulated Laboratory to express the carcinogen.
icity of any complex mixture.

1n the formula, Mg reprecents a multiplicstion factor whick is determined by the
ercelexrators. Cy,Cs and c3 repregent contributions from the carcinagens in the mixture:
it being uuppoaek t thefe are at least three clagses of carcinogens., In the tsble
submitted by Dr. Horton, the experiments vith API NUMERER 89, suggest that at a 100 ng.
cossge the P, is 0.3, Thig mixture wvas then chromatographed aud separated into
sovurates thzcugh &Yyl naphthalenes and total polycyclics. Bicloglcal tesiing of the
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of the polycyclics ylelded a P__ of 0.04. Thig dzta suggestsd that ¥_ in the sbove
foruwula is somavhere between T“Sad. 8. The polycyclics would resprsen@ the Cy + Co + C3
in the above equation. Next, Dr. Horton treated API NUMEER 89 with maleic l.nlud.ria. «
It will be remembered that such treatmout ylelds an adduct with anthracens=type coapounc
It is not believed that two or three ring maleic ‘anhydrids gdducts sre carcinogenic, but
it is belleved that the &+ rings, vhich react vith maleic anhydrids, contain the carcinc
gens of a benzanthracens type, Bilological testing of this i+ ring material ylelded a
Ppe of 0,012, Thus, this type of compound comtributes about 1/3 of tbe carcinogenlcity
ef the polycyclics. Conceivably, this figwre, 0.012, night be taken ta regent Cy

in the adbove equation. C, + C; would represent the difference between 0,04 and 0.012, &
would represent the conmtributidn of other classes of carcinogens, such as cyclopentano
Phenanthrens,

In the casa of the APY NUMBER 65, the Pps of 0.11X is probably all comtributed to by

the polycyclics and of these, approximately 1/4 are by the benzanthracene-type compounde
Thus, & thermal tar has little, if any, sccelerstors and My in the sbove equation would
ve ony. The rest of the data in the table is incouplate at the present timsz, but is bdel
evalusted by Dr, Borton in the sbove fashion, in an sttempt to determine the contributio
¢f each of these constitusntas, to the overwall carcinogenicity of the mixturs., It is
Ur, Horton's hope that this work will permit a cheamical quartitative estimation of the
corcipogenicity of ecmplex mixtures,

Follgving Dr. Horton's presentation the chair was turned over to Dr. Fuair, wvho deseribde.
wvhat they hoped to acccmplish with the epidmmiviogical édata thus far ccllscted, It is
his hope that among the 2,000+ cases thug far collected, they will gt least de adle to
vrovide us with sane figures on relstive Crequancies of different types of cancer withir
o2 petrolewm industry. Dr. Fhair emphsgizad that he did pot believe the eplidemiclogica”
wrrk had bsen a totul fallure, sipece he balieves that secondary besufits, such es making
ar-dienl directora think in terms of disease reporting and the collecting of disease
satistica, had been accompliched by the zbortive attampt to collact epidemiclogical
d.tma It is possible that thls attempt withip the peirolewn indugtry was just 10 years
csiegd of 4t time, '

Sriseguant te thess discussions, the Subccmuittee discuased the present situstion cone
e ripg milk esrion wax which had been precipitsted by & recent article in THE KBEY YORK
HITES. It was -the gereral consensuz that the following represexted & fair egtimate of
w3t ws ghovld do at the present tims.

1) ¥o public statement should be made by the
APY at the presout tim. )

2) fThe Shairman of the Subcommittee should
digtribute to all members of the MAC, a
mezoranivn swmerdcing prepently svailable
information on the carcinogenicity of milk
esrton waxe Such distribution will be dee
pendert upon his being ahle to obtain clearance

froes his managemant.
t
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3) The chairman of the Subcommittes, after
receiving Dr. Bueper!s Rowme mamuscript and
the resolutions of thZ Rome symposiuz, should
vrite s letter to the Burgeon-General, with
a carbon copy to Dr. Hueper, ssking for clare
ification of the statements which eppeared in
THE ESW YORK TIMES, This should be done on
AF] lotterhead and the tenor of the letter
should be dependent upon the text of Dr. dueper's
mamseript and the resolutions sdopted in Roe.
The letter will be circulated to the Subcommittee
yrior to being forvanded to the Surgeone~Geperal.

4) It was the gepersl cousengus that insufficient data
is presently svailsble to permit adequateevalua-
“ion of the earcinogenicity of dairy waxes, %The
Kettering Ieboratory was asked vhether they would
be intevested in conducting the research necessary
to clarify and establigh the status of dalry waxes
in regfxd to their carcinogenieity. %The Kettering
Lasoratory expressed interest in this research
program and praxised to prepsre definite rroposals
for such regsearch with budget egtimmtes 23 to the
ccst for a subsequent meeting of the Subcommittee,
to be held io Chiesgoe on Getober 20, 1956. Tentatively,
tie place of this meeting will be at the Drake Hotel,
providing the cheairman of the Stheaomittee can obhtein
adequate scccomxrdations for a mreting room for the
Subcomittee on that date. At this time, the Xattering
Lsboratory will have specific proousals with, more or
less, speeific “udgotary eatimates for the research
naceasary to Llazifly this situation, Iz the meantine,
the cholrmazn of the 3ubecomuiiee will provide to
Dr. Keboe, a copy of tha mesorandum which is t& be .
distributed under item #2 avove.

Do, Kehoe was reminded, just before the meeting sdjourned, that there would be a wmesting
<€ the Subcommitiee coout the time of the IMA meeting in April and st this time, he
would be exspected to present budgetary figures for the year July 1, 1958 to Jums 30, 195

L. 8. ECKARDT, M. D./cjn
Csudrrsn, Subcopriltiee on Carcimogenicity
3sytember 10, 1956

Abtach, ~ AMSTRADT RELATIONSHIFY REISEN THE COMPORIYION AXD
CARCIRIGERIC FROFERIIED OF VARIOUS REFINERY STREIUMS.
A. Wealey Horton, et al.
Ll - Do V. S‘&mcp
Toe Ao Yohge




ABSTRACY

RELATIONSHIPS EETWEEN THE COMPOSITIOR AND CARCINOGERIC PROPERTIES
OF VARIOUS REFINERY STREAMS
by
A« Woslay Borton, Rusaell Tye and Mary Jane Graf
Kettoring Laboratory, University of Cincinnati

various high«beiling mixtures derived from lossll) fuels
have the capacity to produce tumors when applioed repsatsdl.y upcen
the skin of caritein ¢xpsrimental animale for long periodes of ¢tims,
An sxtonglive program of testing of such materials cncountersd in
petroleus refining operaticns has been undertaken (et the requeat
of this industry). | .

4 technique of &nalysis for bentopyrenes in sush clils
hos besn developed. Application cf this method to & wide verlety
¢f ollz hes shown that knowledge of ths concentration of thias
sarcinogen alcene 1is not gufficlient for rsliable estination sf the
carcinogsnic potency of a particulsr oil

Further research indicsted that very important contri-
butions to the potencles of certain olls are made by clazses ¢f
hyéroecerbons whish are completely none-ckroinogenic when separated
and tested.by themssives. The eract mschunism of their cotion in
mixtures with polycyclics such as uedchyrone is unknown, but their
affsct s toc rhorten the latent period welfore ths dovelopuent of

tumers.,




ﬂZtc

wWork is s«lso in progress to identify the (mporvant sarsin.
egons of cartain active oils which ere ssaentially frec of dbenzo-
Fyrencs. The tecinigues of chyromatograpby, distillation, solvent
extracticn, and the furmation of Diels-Alder sdducts have been used
to produce relatively simple mixtures. Some biologiocal testing of
thowe frectlions hes bean made end additional teating is under way.
The approximate composition of thess fractlions has been dsterminsd
by abasorption and mass aspsoticustirye A strong lilelihoed is indi.
cated that the uniknown earcincgens are Le-ringed hydrocarbons, but

different in structure from the classical benzanthracenes and

ehryasnss,




CHROMATOGRALHIC cormmio]  TRCTION EXTRAGTED 3¥
FRACTIONATIOR BUPICH HALRIC AKHYDRIDE
b A1~ | Polge | PoLT- | g vierss  |ed i ppd
AP 100 rg, | nephthalenze; cyclice CYCLINS Fractisn -
_{OnfGER|  DESCRIPTION | Py (%) (%) TO Pyug | 2-3 ringsihs ringsl o
&9 | Poc Sidestresm | 0o3
29.1 2.6 -
B2 0.2 0,012
U6-3 15 Gu 0y
39.4 8la
65 |Thermal tar 0.13X
65-2 60 8.2
$5-2 ; (0.9) | 1.1 0,03
i
120~ (1.2} | 0.l €0,01
120.2 a3 inc.
33 |{Coker gas oil O, .
33-3 (2.1) | 2.2 ino.
334 3 ino.
" 105 {straight run 0,13 .
distillats
il R S B |

# & direcy test of thie fraciion hes producei 1 beniga papillona fn 28 weeka,
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UNIVERSITY OF CINCINNATI
Department of Preventive Medicine and Industrial Health

The Kettering Laboratory
College of Medicine - Eden Avenue
Cincinnati 1G, ohio

Mareh 1, 1955

Dr. Robert E. Eckardt

Medical Research Division

Esso Researcli and Engineering Company
P. 0. Box 51

Linden, New Jersey

Dear Doctor Eckardt:

As suggested in your letter of February 25,
we are distributing copies of the corrections to the
minutes of the last subcommlttee meeting in Chicago,
Extra coples are being sent to each of the members
of the Medical Advisory Committee for any further
distribution within their companies they may wish to

make,
Sincerely yours, .
e AN 4 1f——
-(_/([ /’-#f\b 12—
A. Vesley Horton
AWH:mjg

enc:




Corrections to Minutes
Meeting of Subcommittee on Carcinogenicity
September 10, 195hL

Page 2, paragraph 1l

Item 2, Normal decane is the compound of lowest molecular
wolght thus far shown to be an active accelerator. Normal octane
is definitely not, 1Isooctane probably does not accelerate, but
further work will be required for certainty.

Item 3. The cholanthrene-type molecule may contribute
most to the potency of the mixture extracted from cracked oils
by maleic anhydride (Diels~Alder reaction). No data 1s available
yet on a comparable extract from straight run distillates,

Item L4, Samples of certain crude residua have been collected
for future study of the question of naturally~occurring inhibitors,

Item 5§, Washing experiments are being planned to obtain
further information on the apparent accelerated development of
tumors previously observed when & white o0ll of low viscosity
was used &8s a rinse prior to washing with detergent (Experiments
306 vs. 307).




For Informction Only - Not for Publication

AMERICAN FETROLEUM INSTITUTE

SUBCOMMITTEE ON CARCINOGENICITY

Minutes of Meeting
September 10, 1954
Conrad Hilton Hotel
Chicago, Illinois

Members Present or Represented:

C. H. Hine, M, D, -~ Acting Chairman
E. W. Adoms (by C. M. Locne)

L. C. Beard Jr.

Allan E. Dooley

F. D. Gossaway, M. D,

L. M. Henderson

E. X. Linder, M. D,

R. C. Mithoff

M. N. Newguist, M. D.

J. W. Osborn, M. D.

F. J. Sanders (by W. E. Scovill)

Member Absent.:

R. E. Bckardt, M. D.

Others Present:

Shell Development
Cities Service .

T. We Albin
J. W. Crookshank, M. D.

T. M. Frenk, M. D.
Paul D. Halley
A. W. Horton

Pan American Refinery
Standard 011, Indiana
Kettering Laboratory

R. M. landon Gulf Ooil

M. M. Marisic Pure 0il

Clark R. Miller, M, D. Tidewnter Assoc, 0il
A. C. Pabst : Socony-Vacuum

Kettering laboratory
Stendard 0il, Indiana
Richfield 0il

J. J. Phair, M. D,
B. B. Reeve, M, D.
J. G. Ruddock, M. D.

The minutes of the Subcommittee meeting of June 19, 1954 were approved
as circulated.

It was the consensus of the Subcommittee that the last sentence of third
percgraph in Section 1, (Chemicel and Biological Work) of Dr. Eckardt's report
of June 21, 1954 to the Medical Advisory Committee should read "Selected por-
tions of these investigations will undoubtedly be prepared as a wmanuseript for
publication.”
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Dr. Horton discussed his progress report, dated September 1, 1954
copies of which he had wailed to the Subcommittee at the end of August.
In Dr. Borton's discussion he has brought out the following points:

1. Future work will be directed toward solidifying the
qualitative £indings into & good analytical tool.

2, With respect to accelerating materials, octane has been
found to be o good accelerator; normal octane is not an
accelerator; it appenrs that o Cig chain length is sbout
the upper limit of accelerators.

3. In uncracked oils (paraffin distillates 650°-725°) the
carcinogen has not been identified but it is not benzpyrene.
The cholanthrene molecule may be important in low=boiling
carcinogens.

4. No work is being done on inhibitors.

5. No washing experiments are being done; Dr. Horton believing
that nothing more is needed in this phase of the study.

6. Six or seven oil company laboratories which are testing the
analytical method for benz (a) pyrene developed by Tye, Graf
and Horton have been obtaining satisfactory reproducibility.

It was voted to receive Dr. Horton's report.

Dr. Phair reported on the epidemiological phases of the research
project and brought out the following points:

l. Caose reportiﬁg is getting better, 289 case records, most of
them current ones, having been received in the past year.

2. FPifteen companies are now participating with an additional .
one to start shortly.

3. More detnliled population figures will be needed and Dr. Phair
will write to the various medical directors advising them in
detail what figures are needed.

Dr. Phair stated that one oil company had made records of skin examin-
ations of all its employes and that a second company had key-punched sll
its periodic physical examination findings for the past 10 years. He
stated that an analysis of these records might be worhtwhile and asked
approval of the Subcommittee to go ahead. This analysis'would require
hiring a elerk for a few weeks to copy the records of the first company.
The cost involved in the second company's records would be much less; merely
the cost of having IBM punch a duplicate set of cards. Dr. Phair stated
that it would not require any additional funds; he could handle the costs
within his present budget. After a thorough discussion, the Subcommittee
concluded that it could see no objection to Dr. Phair's obtaining the
epidemiological information from these two companies within his present
budget.
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Dr. Horton commented on the statement in the Subcommittee's report
of June 21, 1954 which says that "expenditures (for the chemical-biological
work) -~ - - = should stabilize at levels not in excess of $25,000 after
June 30, 1656." Dr. Horton felt that this is too great a cut since the
1955-1956 budget allotted $52,250 for theee phases of the resesrch project.
After considercble discussion the Subcommittee, in executive session voted
that "It is the sense of the Subcommittee that it is their intent at this
time that the budget be reduced in the order of 10 per cent annuzlly for

the next few years."

It was also voted that the next meeting of the Subcommittee would be
in Buffalo, New York, 12 April 1955, one day prior to the meeting of the
Medical Advisory Committee.




- 8D 43K MIMEO RIV. 8.89 PRINTED IN U.S.A.

SHELL DEVELOPMENT COMPANY
EMERYVILLE, CALIFORNIA

TELEPHONE QLyMric 3-2100

August 9, 1954

Messrs. E, W, Adams E. K. Linder
L. C. Beard, Jr. R. C. Mithcff
Allan E. Dooley M. N, Newquist
F. D, Gassaway J. W, Osborn
L. M. Henderson F., J. Sanders

Gentlemen:
In accordance with Dr, Eckerdt's letter of June 25, a meeting
of the Subcommittee on Carcinogenicity is to be held in Chicago at the

Conrad Hilton Hotel, in private dining room No. 9 at 9:30 A.M. on Sep-
tember 10, The following is e tentative asgenda for this subcommittee

meeting:

1. Approval of minutes of the last meeting.

2. Progress report by Dr. A. W. Horton.

3. Progress report by Dr, J. J. Phair,

4., New items of business,

5. Time and place of the next meeting.

If any of the members of the subcommittee have additional
items which they would like to include in the agenda, they may submit
them prior to the meeting end I will see that they are scheduled.

Very truly yours,

0 v A
(A A
C. H, Hine, M.D., Acting Chairmen
Subcommittee on Carcinogenicity

g?f/ifkw. Horton «~ THIS COPY ¥OR R
J. J. Phair
G. W. Saunders
D, V. Stroop
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Dr. Re £, Eckanit
Esso lahoratorios

Standard 01l 2eveloprent Cospemy
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Lindon, Hew Joreey
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the Sibconmittos oa Carcioogenicity %o hold tts resting
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August 11, 1954

Dr. Robert B, Eckardt .
Medical Research Division .
Standard 011 Development Company
P. O, 3ox Sl

Linden, Yew Joersey

Dear Doctor Eckardt:

I am sending to you herewlth, the necessary
number of coples (for the Subcommittes).of the paper by
Dr. Horton and irs. Denman in a form which way be presumed
to be final, so far as wo are concerned. As I have fore-
warned you in a copy of my letter to Dr. Yade, 1t has
secmed wlse to take account of certain objections to the
original torm of the first paragraph of the paper oy pre-
paring an alternative first paragraph. This I have done,
and, for the sake of expedlence and conveniencs, we have
prepared an alternate to the entlre first page of the
paper, so that by common choice or consent the first
original page can be removed and this substituted for 1it,
This procedure may or may not be acceptable to you, and
I leave the matter entirely to you and your associates,
in such a manner, I hope, that no source of confusion
or delay will nave been orsated, ,

¥o doubt you will wish to issue a note or
letter to accompany the coples of the article to their
several destinations, If there is anything else which
we should do, I should appreciate your letting me know,

Cordially yours,

Robert .. Kehoe, W.D.

-

RAKsmig -

CC: xl!‘. D, V. SCI‘OOP o

~eTy




August 7, 195k

Dro. Leo Yade, Medical Director ’ .
Esso Standard 011 Company

15 Weat Slst Street

New York 19, New York

Dear Doctor tade:

I have a copy of your letter of July 20 to Ir. Eckerdt, »s tho
Proposed publication by the Xetiering Latorator(y) of !Carcinossnesis
he Skin, XI?," and it seems to rie a matter of “oth wisdom and
tesy to write to you directly about 2it.

Let me say, first of &ll, that I had not known about your
-‘gctions to the first paragraph of the paper, If I had I ghould have
Jer prepared to meet them, at least in part, It now appears to me,
IrHaps incorrectly, that any slgnificant change which I ray make may

dy the circulatlion of the paper at this time, and since tirme 1s short,
Jgubt the wisdom of so doinge I think you should know, hcwover, that
Shall not raise any objoctions to such further change, if the cme-
sensus of opinion rung in that direction, I should certalnly not wish
to feel that we would hold to a manner of expression to which you
others take serious exception, especially in thae purely intro-

ory part of the paper, out of pride or insistence upon our own

rogatives, On the othsr hand, I shall not disguise the fact that I
nd it difficult to agree with your objection to the first parsgraph

this peper, snd more specifically to the first ssntence, '

The first sentonce of the paper, whether necessary or not, is, I

s & realistic expression of our purpose in carrying out .our entire
stigation, vhich has included other means than that ¢f animal -
erimentation. The animal experiments with the products of a nuxber
the petroleum companies, the methods of whiech are the subject of this
er, were not a series of ecddemic observaticna made in the atmosphere:
of theoretical cancer research, but wers, in fact, an attempt on our
part to ascquire useful imowledge of the potential hazards which might
reasonably be expected to be associated with the handling of these

products, The word potentianl takes the sting off. of the direct
implications of the method of investigatiem, while our concern with

OO et

. the sgpecirie response of mice to these products iz no more or no less
- palevant to the "potential® responase of man, than is the physiological
" pesponse of experimentsl animels to the toxis products of the chemical .
industry as evidence of the potential hazards to whiech industrial
employees are subjectéd. . This is simply a method, albeit a somewhat -
faulty method, in doth instences, of determining what we may. expect, -

b
"~

-




Dre Leo Vade = (2) - August 7, 1954

If we deny our primary »surpose in performing such experiments, we become
somevhat precious, just as we become mentally lax, with respect to sound
critique, vhen we attempt to make direct infercneces from the behavior

of experimental animals to that of man. I could elaborate on .this
thesis at some length and in some detail, with speciflc reference to

the applicability of the response of mice to thet of man, but I think

I have made my point rithout laboring it, . However we say it, therefore,
and we could have said it in a simpler manner, or we micht have loft
it unsald without impairing the paper, the essential purvose of the
entire experimentzl program is to z23sess the potential hazards cf the
industries involved, so as to alert physicians not only to the general
but to the specifie and localized (i.,e. to specific processes and '
cts) potential hazards which it is their rdle to appraise in

thal terms.

I do not bvelievo —ou will £ind in the article, bevond this con-
rersial par%graph, that any unjustified implications have been "read
the data,

The second, third and fourth sentences, when combined with the last,
1 think open, to some extent, to the criticism vhich you have made.
transition from the laboratory to the industrial environment and to
behavior of exposed personnel (osrsonal hynione) is a it sbrupt,
it mav be thouzht of as ccnveving the irplication that the tvwo
ations are differcnt representations of the same thing, although
I had not thought of this when I road it. I thouzht meérelv of the
mate goal back of experimental method, ms did the origzinal suthor,
I, as editor, do not like to do violence to an sutherts train of
ght and expression unless I believe it to be incorrect and mise-
2ding, or at least open to misinterpretation. I did not so believe
this case, but perhaps I had not ziven it sufficlient thought,

Te objection to the last sentence of the paragraph 'is not unrsasone
lg, particularly, since this sentence follows immediately upon a
f/¢rence, which,nerhaps,is too casual, to psracnal and industrial
h ene, I am disposed to agree that it should state the truth of the
exderimental method - 1,0, that the measuremant of the first wvariable
cdhcerns itself solely with the response of mice.

Despite what I have said about changes at this time, I shall
rephrase a first paragraph on a separate sheet, this to be attached to
the copies to be circulated, if iIn Dr, Eckardt's and ¥r, Strocp's
opinion this will not delay unduly the cempletion of the clearing of

this paper for publicztion.

If I have failed to appreciate the full significance of your
corments, I should be glad to have you write to me further,

With kindest regards, -
Sincerely yours,

RAK:vr Yobert A. Kehoe, R.D.
coc: Dr. R.E, Eckardt, Dr. A.W. Horton .~ - remia




ESSO STANDARD OIL COMPANY
15 West 5lth st. NoYo,lg’ N.Y.

July 20, 1954

Re: Proposed publication by the
" Kettering Laboratories of
"Carcinogenesis of the Skin. I

Dr., R, E. Eckardt

Medical Research Division
Standard 01l Development Company
Post Uffice Box 51

Linden, New Jersey

Dear Dr., Eckardt:

Please forgive me if I seem overly persistent in objecting to the
opening paragraph of the above paper. The opening sentence " The
investigation of skin cancer in this Laboratory has been concerned
with the estimation of the extent of the potential hazard of this
disease in certain industries" is simply not in keeping with
established facts and contributes nothing to the meaning of the
paper other than possibly abetting some already established mis-
conceptions. The statement is erroneous in the sense that only
doctors dealing with human beings exposed to the substances in
question under existing working conditions can determine whether
or not an actual hazard exists. I believe Mr, Horton and Miss
Denman would be well advised not to read into their data more
than 1s justified by the facts which they have established. To
my way of thinking, this detracts nothing from the importance of
the fine job they have done. ‘

It would be my suggestion that the first sentence be replaced by
the following: "A number of chemical substances have been sus-
pected of being etiological agents for cancer of the skin." 1In
addition, I would insist the the final sentence read " .eceece
methods of determining the first variable for mice, the level of
BCtiVItY ceeocess™ If 1t is firmly established at some time in
the future that the mouse data are directly transferrable to
humans, there i1s no reason to doubt that this publication will

have proved any less useful.

Sincerely yours,

LEO WADE, M.D,
LW:HH
¢ce Dr. G. M. Saunders

Mr, D. V. Stroop
Dr. R. A. Kehoe
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Dr. R. E. Eckardt -2 - June 3, 1954

3. Page 9, last line:

The words "—— following Table:" presumably refer to
Table I, which is not mentionsd as such in ths text. I re-
coamzend that ®—— Table I1™ bp substituted for ®—— the
following Table:®. If not, then the Tabls should not be .
labelled "Table I™ and the other tables should be rsnumbered -~

accordingly.
L. Page 16, 3rd line from the bottam:

®ewm agcertaining -——" is misspelled.
S. Page 23, 3rd line from the bottom:

I mg.'t the tem, "eew i,0., -—,% be m.d t0, Venw
8.8.» —=". The statement now infers that 20 and 100 are
specific and required whereas, I belisve, they are cited only -

by way of exampls.

6. Page 2k, parsgraph 2, line 1l:

Start the sentence with the phrage, "On the other hand,
7.12-Dimethylbens (8] anthracens ——",

7. Page 26, line ki

I suggest the exampls cited in the sentence beginning, 7~
*Thus, since 0.345 psr cent ~—" be keyed dack to experiment 4 )
21, as has been dons later on the same page. ‘

8. Page 26, parsgraph 2:

Some sttention should be given to the sentence beginning
the paragraph whers Experiments 2Ll, 252, and 282 are cited
to give the relative potency of bensopyrens on this soale as
a range of 57=65. The data do not support the range quoted.
Xy ealculations frem Table IIT are as followss :

sxp:rhlnt 2l 58 and 52 /

Experiment 252 56, 34 and 40
Experiment 282 ~ No data in Tadble IIT
Based on data from the Tabls, the range is thus 3;-58 and not

§7-65 as given in the taxt. The Table and the discussion in
the text sheuld be revised to de in agreement.




-,
LA

Dr. R. B. Eckardt -3 - June 3, 1954

9. There are a few instances where sentences contain in the
range of 60 to 70 words, This tends to be a bit cuabersome
for the averags reader and is to be avoided, if at all possible.
Robert Cunning, writing counselor, refers to such sentenses in
terms of "high-fog index."

I shall look forward to receipt of a copy of the minutes of the
meeting and I am sincerely sorry I cannot attend.

Yery truly yours,

S -— -

- . - -

o et e L
- . ) -

E. W. ADAMS
EWAscb
ecs Mr. A, Weslsy Hortem
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June L, 195h

Ir. A. Wesley Horton
The Kettering Laboratory
University of Cincinnati
College of Medicine

Eden Avenue

Cincinnati 19, Ohio

Dear Dr. Horton:

The other day when I was talking to you on the telephone, you suggested that I
send you some preliminary comments concerning the manuscript on "Carcinogenesis
of the Skin, I". I am listing below the comments which have been collected from
verious interested people in our affiliates, as well as the Development Company,
along with some of our own comments from this Division concerning the paper.

It has been suggested that the title of the paper be changed to read "Experimental
arcinogenesis of the Skdn, I" « . « since the paper deals with experimentsl car-
cinogenesis in mice and not with the clinical aspeects of carcinogenesis.,

It is suggested that the first paragraph of the first page be rewritten, since the
Kettering Laboratoryt!s work thus far on this problem has not really been concerned
with the estimation of the extent of a potential hazard but only in determining
the relative carcinogenicity of various petroleum oils and fractions. I believe
it is the feeling of the members of the Subcommittee, as I can assure you it is
mine, that the determination of the relative carcinogenicity is informatidn which
will then be interpreted in terms of hazard by the medicsl men of the Medical
Advisory Committee of the American Petroleum Institute. This is due to the fact
that these medical directors are in a position to determine the nature and extent
of the exposure, and hence the degree of the hazard.

In the first sentence of the second paragraph, I believe it would be wise to
indicate that mice were chosen as experimentsl animals for reasons in addition to
the one given; for instance, because guinea pigs are wnsuitable, rabbits develop
mainly pespillomas rather than cancers, and monkeys take too long. It even occurs
to me here that some reference to previous work on experimental carcinogenesis,
in which it was decided that mice made the most suitable animal, might be indi-

cated.




Dr. A. Wesley Horton -2 - June L, 1954

In the second sentence of this paragraph, it is suggested that the certain speci-
¢ materials be identified since it may be concluded by some people that these
terials are high boiling catalytically cracked oils. You may wish to refer to
slack waxes, cutting oils and shale oils, as well as coal tars, in this sentence,
and I would suggest that references be given for each of these.

In the first paragraph of page 2, the 6th line, I believe it is wnfair to previous
investigators to say that they met their problems only by increasing the number
of animals on test. This is assuredly not true and might be misleading to those
who are unfamiliar with this type of work. It also occurs to me here that you
might give some credit to Dr. Smith and his work on this subject since it was
available to you at the time that you began your investigations and you were
therefore in a position to benefit by the experience which he had already accum=~
lated. '

On page 6, first paragraph, first sentence, we believe this should be changed to
read as follows: "The date of which each typical papilloma reached the arbitrary
minimum size of approximately 1 mm. in diameter « . " since the size of the tumor
is estimated at examination times rather than accurately measured, and on occasion
tumors greater than the minimum may have appeared between periods of observation.

In the 3rd line from the bottom on page 6, it is suggested that the sentence "The
method of relating this varisble frequency of application to standard methyl-
cholanthrene curves which are independent of frequency of application will be
discussed in a later section." be inserted immediately following the sentence
ending in "12 weeks". It is believed that such an explanatory sentence is essen-
tial here since the immediate question which comes to my mind without it is: How
can the potencies of different materials be compared if the severity is varied?

On page 8, the following comment is made concerning the calculation of the mean
time of appearance of tumors: -

A straight line is fitted to the points by the method of least squares, using all
the points for computation (at least nothing is said sbout excluding points).
This is, of course, the best wey to get the "best straight line" when all points
have compdtrable spriori religbilities. However, it is well known that this con-
dition does not usually hold for probit plotss that is, points lying either under
about 16% cumilative frequency, or sbove ghout 84¥ cumilative frequency, sre
generally excluded during construction of the probit line. In the language of
statistics, "the permissible magnitude of random deviations from the theoretical
line is considerably larger for probability values close to O and 100% than for val-
ues in the neighborhood of 504", This means that when determining the straight
line which gives the graphical estimate of the theoretical straight line, the ex-
treme points are less important than the mid-points (Ref. - Hald, "Statistical

Theory", pp. 138-9).




Ir. A. Wesley Horton -3 = June 4, 1954

In the S5.0.D. work this was taken into account by visually plotting the lime to
give the best fit to the intermediate points, and attaching little or no weight
to the points under about 20% or over asbout 80%. This unsophisticated method of
constructing the line through the probit plot is, in fact, recommended by the
leading authority on the subject (Finney, "Probit Analysis") for the statistical
reason stated sbove. In other words, we feel that it is Jjust as valid to plot
the lines visually as to go through a series or'conplicated ‘calculations which

© statisticians do not feel are justified. —

. In the 3rd sentence in the first paragraph on page 8, is it not true that if

" tumor response varies linearly with dosage, it will also vary linearly with the

logarithm of dosage?

. We believe that the last sentence of the first paragraph of page 8 is irrelevant
to the paper and can -be omitted.

It is suggested that in Table I, a column giving the cumlative percentages of
tumors be inserted for the benefit of those individuals not familiar with the
probit techniques. This will give them a method of following the results which
you are discussing more carefully.

On page 12, the first sentence of the second paragraph, it is believed that this

- would be less confusing 1f it were reworded as follows: "Not infrequently, as the
" animals recover from such disturbances, a large proportion of ‘the animals develop
tumors of a measurable size in a relatively short time." As it reads now, it
implies a relationship between the size of tumors and the frequency of response,
and I am sure that you do not wish to imply this.

In the 3rd sentence of this paragraph, it would be helpful if you defined what you
mean by the normal standard deviation of the mean time of appesrance of tumors.

It is further suggested that the following sentence be inserted at the end of

this paragraph: "This is an example where statistical analysis of biological
data may lead the experimenter to a false sense of security concerning the valid-
ity of his results if he ignores or is not aware of other biological varisgbles
which force him to reject certain experiments as unsatisfactory."

On page 13, the 7th line, it is not felt that Figure 3 illustrates too clearly the
point being made. It is suggested that another example be substituted for Figure 3
and that prefersbly a methylcholanthrene standard be used since this paper is not
concerned with the tests on oils but only with the variables of methylcholanthrene
standards., If this example must be used, then it would be advisable to identify
the o0il completely as to its sowrce, that is, operation from which produced, the
charge stock -to the unit, "and its physical properties. I do not mean to imply
that the company furnishing the sample be identified, but only that the oil be
jdentified sufficiently so that one could understand what type of an o0il is being .
talked about.
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In the next sentence following the asbove, the reference to size of tumors is

again confusing and it is suggested that this be rewritten as follows: *Thus, in

such experiments, the tims of gppearance for what meets our arbitrary specifica-
tion for a tumor (a minimum size of spproximately 1 mm. in diameter and 1 mm. in
elevation) may be delayed, thereby lengthening the apparent average period of
exposure required for the induction of tumors by the material under test.®

On page 15, in the last 3 lines from the bottom, the terminology for the pure
carcinogens follows, the modern approved chemical terminology. Since this is to
be published in a mddical Journal and, in generszl, the medical literature has
continued to use the older terminology, it might be advisable to insert a foot-

' note giving equivelents, or to use the older terminology even if it is felt to be

chemically not as accurate. Thus, certain people who read this paper may believe
that the 3-methylcholanthrene which you mention is actually something different
from 20-methylcholanthrene.

On page 16 and in Table II, the determination of Class A, B or X experiments is ~
not dependent upon the 5% fiducial limits but on an arbitrary evaluation of a1l

’

the data by a competent bilologist. Therefore, it is suggested that the fiducial ‘

limits be given either for a1l classes of experiments or for none. Otherwise it.
might be interpreted that the X experiments are so classified because of large -t

fiduciel limits. In other words, the last two colums of Table II are completely-’
unrelated since the last column depends only upon an arbitrary sub;jective :Lm- N

pression of the biological experimenter.

.On page 16, in the last paragraph, are the results with the so-called "impure

methylcholanthrene® included in the standard curve? In accordance with the data
of Miller and Baumann (Cancer Research, 3:217, 1943), pure methylcholanthrene

_ melts at 179.5-181°C instead of the 1/6-177°C recorded here. Therefore, it

should have been recognized immediately that this was an impure sample of methyl-
cholanthrene. If the amount of impurities indicated by this difference in melt-
ing points was due to impurities of similar structure (a plausible assumption),
one would not expect to be able to detect it by UV sbsorption. In any event,
one would not regard 177°C mp MC as very impure. Is it to be assumed that so-
called "pure MC", which represents the "normal material®™, also had an mp of
176-177°C? 1If so, then one might conclude that 211 of the standard curves have
been developed with an impure carcinogen and, therefore, gll are inaccurate or
incapable of reproduction by another investigator who purified his MC by the
method of Miller and Baumann until it had a melting point of 179.5-181°C. If the
gbove statements are true, then it is essential that a standard bio-assay for a
standard methylcholanthrene be presented and that these standards be accurately

[N

;[-.

.
I

1

\ N—

defined., Any deviations from either the standard of purity of methylcholanthrene'-\ "

or the bio=-assay obtained with this standard of reference for methylcholanthrene
would be suggestive that other impurities are influencing the results., In
essence, what this paragraph implies, if true, is that the Kettering Laboratory
is setting itself up as an international standard of reference for the purity
and biological action of methylcholanthrene against which all-other methyl=
cholanthrene standards must be checked, I am sure that you do not wish to under=
take this responsibility.
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On page 19, in the first line, the use of the word "dosage" is confusing without
a complete understanding of the difference between a dosage applied and dosage
per unit area of skin. It is suggested that the word "dosage" be used only when
referring to dosage per unit area of skin, and that a word such as "quantity® or

\/‘ "amount” be used for all other purposes., Thus, this sentence should read™ o »
variation in the quantity applied . « " These cormsnts also apply to page L,
lines 3, 4, 11 and the last line, where "quantity"” might well be substituted for
"dosage®™ or %dose",

On page 19, first paragraph, first sentence, it would be bettier if the following
phrase were added to the end of this sentence: %"if it can be assumed that a 20 mg.
~; sample covers one-fifth of the area of skin covered by a 100 mg. sample®, Since
J on page L4 it is stated that animals were shaven for the application of less than
100 mg. and were not shaven for 100 mg. spplications, this assumpiion is extremely
difficult to accept.

In the first sentence of the second paragraph on this page, it would be clearer

to say: "The values in colum 5, Table II were obtained by mltiplying the cone

centration of methylcholanthrene in the solutions by the number of applications

per week." The second sentence of this paragraph should read: ", . . variations
_____ in the concentration of the carcinogen in any one solvent did not affect . . "
In the third sentence of this paragraph, this assumption is difficult to believe,
as the animals were shaved for 20 mg. applications and not for 100 mg. applica-
tions.

In the formula given at the bottom of page 19, do &ll the changes in the formula
in the first draft of the manuseript imply that as more data are obtained, this

formula will be subject to constant revision? If so, then it should be clearly

stated in the paper that this is a tentative formla derived from the presently

available data, subject to change as more data are collected.

On page 20, lines 1-9, it is believed that this section should Ee left out since
it seems to add confusion when inserted at this point.

In the second sentence of the first paragraph, page 20, where the data in Table III
are discussed, this should read ". . « together with some data on & solution of
methylcholanthrene in cotton seed oil." since this is the only methylcholanthrene
solution included in the table. : ..... - ) . : .

On page 22, in the third sentence of the first paregraph, the implication is
that the S.0.D. method of determining potency numbers is an adaptation of the
Iball index, This is in fact not true and the Iball index was referred to along
with several other methods in the publication by Blanding et al, reference 13,

) -

- -
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Fifth sentence, same page, in addition to variations in experimental technique,
here are countless other variations which may influence results and make com=-
parison of data between laboratories difficult,

In the first sentence of the second paragraph, it has glready been stated on page
20 that benzpyrene does not make a good standard of reference; therefore, it should
be omitted from this semtence. The opening portion of the next sentence should
" therefore also be omitted at this particular point of the discussion and the term
¥  "methylcholanthrene" substituted for the term "former®, and the rest of the sen-
tence changed accordingly.

On page 23, first line, delete the phrase "supposed to be™ since the reference

‘/ cited already reported the isolation of a methyl chrysene and an isopropyl benz-
anthracene. These compounds either are present or the work cited is not true, if
the term "supposed to be®" is used.

On page 23, in the formula, the same comments made concerning the formula on page
19 apply also to the first draft of the formula given here.

On page 23, lines 2 and 3 from the bottom, substitute the term "quantity®" for
"dosage™.

On page 24, lines 1-6, it would be clearer if the thoughts expressed in these 6
'a/ lines were presented immediately prior to the last sentence on-page 23.

On page 2L, the first sentence of the first paragraph should be modified with
‘-~ the phrase "other things being equal®" added to it.

. In the last sentence of this paragraph, it should be pointed out that the same
/ precaution outlined for dimethyl benzanthracene applies to methylcholanthrene
- as well, since it can also oxidize, especially in light, to a non~-carcinogenic
' oxidation product. '

On page 25, first paragraph, first sentence, does this mean data collected at
_ the Kettering Laboratory but as yet unpublished? If so, it should be so stated.
v The way this sentence now reads it is not clear whether these data were published
by others or unpublished data of the Kettering Laboratory.

On page 25, line 6, how does the statement concerning 10 mg. of sample tie in
7 ‘with the statement made on page L, last line, indicating that a quantity as low
{ _,,/ as 5 mg. per application was used?

On page 25, last line, and page 26, first line, the terms "relative carcinogenic
- potencies™ or ®“relative potency" are used frequently, although here they have a
/  different connotation than, for example, on page 23. It might be advisable here
: " to refer to this as perhaps the Pper cent of activity relative to methylcholan-

threne®, which is, in fact, what this really is.
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On page 26, the second sentence of the first paragraph following the formila, in
referring to the data from Experiment 252, how can one know that the same effect
is not occurring with a complex oil mixture?

On page 27, first sentence after the formula, the concept of non-accelerating
solvents and the specific area of 10 sq. mm. are not discussed in the text but are
new concepts being introduced into the summary. It is our belief that these terms
should either be discussed fully in the text or excluded from the swumary.

In the second sentence after the formla, this should read ". . o good health of
the mice, as measured by their growth and other factors . . .? since such factors
a8 mortality, infestation with lice, biting, etc. have also proved essential
factors in obtaining reproducible results.

The last parsgraph of the summary should probably be omitted entirely since it
implies more than is actually presented in the paper on the relative potencies of
complex oils. We believe it would be advisable to completely rewrite the summary
in order to give a better indication of the important points to be made in connec-
tion with the development of the reference standard rather than devoting so much
time of the summary to discussing its application to complex oils. The following
are some suggested points to be made:

(1) The potency of a sample is shown to be related not to the frequency of appli=-
cation but rather to the dosage, defined as the dosage per unit area of skin per
week.

(2) The comparative potencies of 9, 10-dimethyl, 1, 2-benzanthracene and benz-
pyrene in terms of the methylcholanthrene standard were found to be 180 and 60
respectively.

3) A standard curve relating dosage to mean time of appearance of tumors is
presented for methylecholanthrene solutions in benzene.

(L) It is suggested that the standard curve will find application in expressing
the relative potencies of complex oil mixtures.

(5) It is suggested that a standard of reference of this nature may make compari-
son of results obtained in different laboratories more simple.

(6) It was found that varying concentrations of a pure carcinogen in any one
solvent spread over gpproximately the same area of skin etc., ete,
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General comments concerning particularly Figure 1 and Table II:

(1) It is somewhat discouraging that only one A experiment is represented in the L /‘ b
reference standards. D ; Lt

. P
(2) Relatively few of the experiments on the reference standards meet the criterion
12-20 weeks for mean tumor induction.

-+ (3) wide differences in the mean tumor induction times corresponding to small
differences in d and vice versa leave much to be desired for a standard reference
curve.,

(L) The tsble might be arranged in order of increasing dosage per unit area per //
week for ease of comparison.

(5) One of the data sheets included for a methylcholanthrene solution is not
represented in the table. Is this an oversight, or have other experiments on
L~ methylcholanthrene been omitted?

(6) Inconsistencies between the data sheets presented and the table should be
I/corrected. For instance, for Experiment 220, the mean time on the data sheet is
10.1+1.6; in the table it is listed as 9.7+1.6.

In spite of the gbove criticisms and comments concerning this-manuscript, policy-
wise I want you to understand that I have no objections to your publishing this

paper as it now stands and disregarding any of our comments. My comments are all
directed from the scientific viewpoint rather than from a policy standpoint,

since the policy has already been clearly established in the contract which the

API has with the University. I trust that you will take these comments and
criticisms as being constructive ones which we feel would improve the guality of

the paper to be issued from the Kettering Laboratory.

There is one additional general comment which I would like you to be thinlking

gbout which has concerned me considerably after reviewing your paper. If the

mean time of any experiment is to be chosen such that the average latent period

will be as close to 15 weeks as possible, then potency is a direct variable of o
frequency of application per week; and if only 3 frequencies of application are .
used, then only 3 degrees of potency are expressed, namely, that potency which e
occurs with applications once a week, that which occurs with spplications twice

a week, and that which occurs with spplications three times a week. What your

data show is that you can; with a greater degree of surety than previous investi-
gators, place any particular material into one of these three categories and by ine-
creasing the number of applications per week to greater than three, or by decreas~
ing them to less often than once a week it might be possible to expand the degrees
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of carcinogenicity being demonstrated. This comment is particularly evident if
you take the section of your standard curve between 12 and 20 weeks and blow it
up on an expanded scale. What you then obtain is essentially a scatter of points
around the 15 week interval which does not seem to follow any particular standard
curve., In other words, the limits of your curve are defined by its tails, which
you admit represent unsatisfactory conditions of animal testing, and the useful
portion of the curve, namely, that centering around the 15-week average induction
- period, gives a broad scattering of points which do not seem to be related to the
curve uniess the tails alsc are visible. I am simply adding this final comment
for you to think about prior to our meeting in Cincinnati and hope to have the
opportunity of discussing this more fully with you when I see you. Personally,

I do not think it detracts from the paper if this is so, but I am not sure that
all resders would come to the same conclusion. Inr sddition, some of the more

: critical readers might draw this conclusion from your paper and suggest that you
were claiming more for the method than it was capable of determining.

I am looking forward to seeing you and the rest of the Kettering Laboratory staff
on June 1%th.

Sincerely yours,

X .

R. E. ECKARIT, M. D.
REE:311k

Dictated but not read.




April 29, 1954

Dr, Robert Eckardt

Standard 04l Development Company
Esso Laboratories

P.0O. sox Sl

Linden, New Jersey

Dear Doctor Eckardt:

There was no opportunity to discuss the mane
uscript on carcinogenesis in any detall in Chicago with
the subcommittee members. Dave Stroop suggested that
I send him the stencils so that he could distribute coples
to members of the suocommittee and perhaeps also to the
general committee. At any rate, I expect that you will
have had & chance to judge from the copy sent to you
whether a meeting will be needed to discuss the paper
or if you ecan depend upon an adequate response by
cori;espondence,.

I believe any date in May except the period
from May 11 to 20 would be OK at this end if you want
to call a meeting.

Sincerely yours,

A. Wealey Horton

AWH:mjg Lo
cC: Mpr, David V. St;oop



April 13, 1954 °

Dr. Robert Eckardt
Medical Research Division
Esso Laboratories

P.0. Box 51

Linden, New Jersey

Dear Bob:

Enclosed are six copies of the final draft
of our paper on benzpyrene for the meeting of
the Medical Committee of the Board on April 21,

I believe we shall have our first draft of -
the initial paper on carcincgenesis ready for
the April 27 meeting of the subcommittee. Has
a definite time and place been set?

Sincerely yours,

A. Wealey Horton

AvVH:mJg
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Dr. B. B. Bsave
Chicago Office

Dear Sirs

This will acknowledge your note of February 10, transmitiing the
nanmusoript from Kettering Ladboratory on the Analytieal Method for Determi-
nation of Benso [Z] Pyrene in Complex Mixtures.

As you probably know, I have had ths opportunity ot going over
this in rough form at Cinoinnatl with the Projects Advisory Committes.

Over-all, we feel the paper is in good shape and a worth-while
contribution te the litsrature. We do have a few minor editorial gomnments
whish, by copy of this letter, I am also passing on directly to Dr. Horton.
. These ars as follows: i

1. Page 11, paragraph 2, line S, under Seotion B--The phrass "careful

' evaporation' should be asplified to indicats wherein care must be
ussd in erder to avoid sputtering or entraimment eof droplets with
the streaa of nitrogen 1.n arder tlnt the recovery can be quanti—
tative, .

2. Pm 11, 8esctim B. line 1—J% may be pntonbh. rather than to
specify mau; 100-;.. to insert the phrase 'vdg,hod to the
pearsst 0.1 mg.". - '

3. Pagc 15, wnder Sectim on Royutabmty—!ho range of 0.0025 te
0.5 is outside ths limits shown in the table at the bottom of the
" page. Ve belisve the table should show the precisicn of the
mathod for the extreme limits indicsted. At lsast a sentence
should be inohdnd u sover the precision at the extrams limits.

k. Page 17--It would be pnfonbh if measurements could be shomn
en sanples containing known amcunts of 'inurlcm:' There is
also the yonibinty of ugativo 'nxnrtcnn' : ’

S. Page 20, pnrqnyh 1~-The mtmnt of the sixe n:ph should
again-be made, 1.e., the linit of sensitivity should be stated
. a8 0.0001 mg. Muzng & 100 ‘.\nllpl-... )

. Imntmﬁhﬂunﬁnudﬂ:htommbntnnbmut ’

- :;.T--_-:“ .. :. . . ) R . L. I . . '.” m ,m. - s' |
Ensl T B ¥. ADMXS

_6a: Dr. A.. W, lm VRS R Ca e e - ) .:: - .;
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Dr. A. Wesley Horton
The Kettering Laboratory
University of Cincinnati
School of Medicine

Eden Avenue

Cincinnati 19, Ohio

.Dear Dr. Horton:

To date I have received the following comments concerning your paper for publica-
tion: !

/ 1) It is apparent from the statement at the bottom of page 20 that the suthors
realize that the procedure is empirical. It is probably for this reason that
no mention is made of possible reactions of iodine with substituted benzo [_a:]

o pyrenes and other benzo [a] pyrenes. The study of these possible reactions
’Q\\' ~  would entail a considersble amount of additional work.

The method is admittedly long and tedious. It would probably be improved
and shortened by the use of a Carey ultraviolet spectrophotometer instead
of point scanning. Furthermore, other possible shortcuts might be worked
by the use of this instrument.

/ 2) One thing I am wondering sbout, however, which probably is due to my ignorance,

: and that is - if the primary purpose of the paper is to describe an anglytical

{ method for determination of benzopyrene in complex mixtures, and if it is a

‘ fact that it has heretofore been published that benzopyrene is potentially
carcinogenic, then might it not be possible to rewrite the paper, letting it

: deal exclusively with the analytical method and removing all comments with

i regard to carcinogenic properties, and have it just as effective for analyti-

RN cal purposes?

3) We have reviewed Dr. Horton's paper on "An Analytical Method for Determination
> of Benzo [g] Pyrene in Complex Mixtures®". We can see no objection to its
publication from a general standpoint.

L) Several members of our technical staff and of our papers committee have reviewed
it and their consensus, as well &s my own belief, is that it represents tech-
3, nical work of high quality. It has, therefore, my unqualified spprovsl as
comprising suitable material for publication. Also, I think that it is worded
in such a way that it would not be subject to criticism from the policy stand-
point as a publication sponsored by the Medical Advisory Committee,
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Members of our staff have pointed out that it msy be quite difficult to find

a suitsble magazine for publication of the article in its present form. It
contains a description both of a research project and of sn anslytical method,
and the research on developing the analyticsl method also is described. This
combination does not agree with the editorial policy of any technical magazines
with which we are familiar. It may be found necessary to split it into two
articles to be published separately. I assume that this is a problem that

the Kettering Laboratory people will resolve.

I have reviewed in some detail the manmuscript of Ir. Horton'!s paper entitled

"An Analytical Method for Determination of Benzo @J Pyrene in Complex Mixtures®,
I think that it is very well written and an excellent piece of work. I have no
criticism nor suggestions to make regarding the publication of this paper.

In regard the proposed publication of an article by Wesley Horton, we sgree
that it should be don_e.

The manuscript by Dr. A. Wesley Horton and associates entitled "An Analytical
Method for Determination of Benzo a] Pyrene in Complex Mixtures" was reviewed,
and I have no criticism to make concerning its publication.

A review by technical people in our Spectroscopic Department led to the comment
that it is an excellent paper and shows much ingenious thought.

We have reviewed carefully the proposed publication entitled "An Analytical
Method for Determination of Benzo L‘g_] Pyrene in Complex Mixtures”,

We have no objection to the publication of this materisl in its present form.

My technical advisor amnd I have just completed reviewing the copy of the
manuscript vhich Dr. Horton wishes to submit to the Journmal of Analytical

Chemistg.

We feel that it will be permissible to have such a paper published; however,
there are two minor changes that we feel should be made. On page 1, the first
sentence of the Prefactory Summary we feel that the two words "a heavy" should
be inserted after the word "in", in the second line, the sentence would then
read as follows:

"This paper describes the isolation and identification of the polycyclic
hydrocarbon, benzo (a) pyrene, in A HEAVY oil produced by catalytic cracking
of petroleum,*

On page 20, we feel that two sentences should be deleted from the final paper,
the change would be in the second paragraph on that page. The paragraph reads:
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fThe method was developed primarily for application to various heavy petroleum
products resulting from refining operations.? We feel the following should
be deleted, "It has been applied to more than thirty such materials which have
been subjected to biological testing for carcinogenic potency. All anslytical
data thus far obtained have been plausidble in the light of the observed
potencies and the known physical properties of the materials.” The remainder
of that paragraph is not questiongble. -

We feel that if this paper is being submitted as a chemical physical study for
the determination of benzo pyrene, that is all the paper should refer to. We
do not believe that biological testing for carcinogenicity should enter into
the paper, as it may raise question in many minds as to just what we have done
along the lines of cancer potency testing, and we do not feel that this should
be for publication at this time.

We do not believe that it is necessary to call attention to a physiological
property of a material in a paper describing & purely analytical procedure.
For that reason we would suggest elimination of any reference to the carcino-
genic properties of benzo [a] pyrene in the introduction (page 1) of the manu-
script. Elimination of such reference will not wesken the paper or detract
from its value in any way.

Dr. Hortont's paper has glso been reviewed by several of the people in our
research laboratories from the purely analytical standpoint and their sugges-
tions are attached hereto. )

I have reviewed our copy of the paper entitled "An Analytical Method for
Determination of Benzo [d] Pyrene in Complex Mixtures” which Dr. A. W.
Borton wishes to submit to0 the Journal of Analytical Chemistry for publica-
tion.

I have also had this masnuscript reviewed by our technical people who have
offered the following comments which I wish to forward for Dr. Hortonls
information:

"l. On Page 6, I feel that the paragraph on molecular complexing 5,&_,,.

with Lewis acids and fluorine scids is quite superfluous and
could best be eliminated from the paper.

"2, On Page 16, I would suggest that the new section be headed
"Repeatability™, and that on Page 17, another new section be
headed "Interferences"., This would make the paper a little
Cclearer.

f0therwise, I find the paper would be an excellent contribution and
strongly recommend its publication.”

I concur in these comments and hope that they will add constructive criticism
for Ir. Horton prior to the final draft of his paper before publication.
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It is my intention to call you sometime next week after you have had an opportunity
t0 review these comments in order to determine what your reaction to them has been.

Sincerely,
L EE ~ ok

R. E. ECKARDT, M. D.
REE:ilk
Attachment




Tapa
' Attachment mantioned in comment No. 10.
In the procedure used to isolate benzo (a) pyrene from a sample of oil,
A °described on page 2, more details should be included concerning the chromato-
, graphic procedures used and the method of puri:i‘ication of the benzo (3) pyrense,
b {ao the isolation could be repeated if desired. It would be useful to further
describe the process used to purify the 6-iodobenzo (&) pyrene.
The chromatographic procedure used in the analytical method itself could
be followed without difficulty.
A section giving details on the calibration of the spectrophotometer

_ should be sdded. The calibration absorptivity, a = Aa
BP

L

< TR
K should be obtained using several standard samples of varying concentx;ations.
a = calibration sbsorptivity. In the method this is 0.23.
A ABP = base-line absorbance of the difference spectrum measured at 389 mu.
mg. * milligrams of benzo (g) pyrene in the standard samples. Using this
technique, non-linearity between A ABP and concentration will be revealed. If none
exists, as is ag}uméd in the inethod, the calibration absdrptivities, a, w?.].‘l. be con-
stant, within experimental error, and the final value is obtained by taking the
average of . several determinations on standard samples of varying concentrations.
If non-linearity exists between AL ABP and concentration, more accurate
results will be obtained if an analytical curve is used plotting A ABP versus

concentration in the desired range.




Calculations can be clarified by reducing the first equation on page 15

Per cent benzo (a) pyrene =

W2ox Aagp
W —x0.23
X 100

¥s

where Wy = weight of original eluate solution, grams
Wy = weight of eluate after concentration or dilution, grams
ws = weight of sample, mg.
Dhgp and a are defined sbove.
The fraction 2?_2_ is adjusted to an equal value for Solutions I and IT
as described on page 13‘:11
In case changes in volume are unnecessary then W, = Wl and the equation
is reduced essentially as it is on page 15:

Per cent benzo (a) pyrene = A ABP

. X 100
Wg
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e Robert iU, Zckardld o . -
kedioal l{easarch iviasion .. : .
Lsso Ladborstories :
Pe Co DOX Sl

Linden, Mew Jersey

Dear Locotor : ockardti

We Lave forsarded undsr separate cover teh eomzlsted ccpies of
the maauseript, An inalytloal kethod for Determination of Bense/s]=-
pyTe2e in Coa;iox ¥ixtures®, for sudbnission to the AP! bosrd, and
an additionsl cae for your own use. ¥s are assuning that pertinent
comisents and sugisstiohs for rewording will be yeceoived prior to 4pril i.

12 you intend to pass the procethure along to 20d ihepardson or
John fleliner, thrse zinor clanges should be made. On Pigs 2, page 9,
the len;th of the upper secticn of activated alumins should de measured
from the upper surfass of tie retaining alsk, tus ludicated Cimension,
1 1/8 in., belnz that obtained after gentle pagking of the slumins
{by tapping the solumt six tinmes with & pesncil), :

The sise ef the glass Sudbing of which the cslmam is coustructed
15 2% ma. 0.0, (the sotusl inside dlsxeter of the standard 25 mm,
sudbing attached $o the Corpming 39570 Lritted disk ia 22,6 mm),

In 1ine with your sugzestion, 1iue 1 of Step 5 on page 11 has
been shanged to "Approximately 100 mg, (weigbed to the nearest 0.1 mg.)
of the material So be analyzed®,

In the event that anyona wialies to use the coples of the procedure
passed out st our messting on January 21, it should bs parsiculsrly
noted that certaim changes have Deen made on page 10, The volumes o
1ine 13 now should read "120-150 wl.®, that ca line 16, "100 ml.%,
and the volume oa lime 21, “170 ul.%,

Thanks very mush for the additlonsl inforsatiom on the benxzens
and propylece tetramer used im the synthesis of Dodesylbsnsens,
teated as API-22),

¥53h best personsl regards, : <
Sinserely yours, - L

AWNInIg ’ X, isaley Horton

CCs Dwe Co X Eine
e B¢ KXo Linder
Dr. ¥, ¥, Sewquist
Dr. 1. ¥, Adans . ) SRR
Ore Ls Co 3eard : : : AR
r. L. E« Eotdarson . e
Dr. Re Co Kitheff e N .',“.’-":"}:.
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TEE REPORT OF THE SUBCOMMITTEE ON CARCINOGENICITY
T0 THE MEDICAL ADVISORY COMMITTEE OF THE API

The Subcommittee on Carcinogenicity of the API Medical Advisory
Committee, one of the first subcemmittees created, was established early in
1945. It was formed after it became kncwn that certain petroleum oils and
fractions had been demonstrated to possess fluorescence similar to certain
known carcinogens, and, when painted on mice, produced tumors and cancers.

Negotialions were then begun between this Subcommittee and Dr. Kehoe
of the Kettering Laboratory which culminated, early in 1946, in an agreement
teiwearn tne AP and the Univers:iy of Zin..nna*i under which the Kettering
Laboratory of Applied Physiology woaid "invas.igate the toxicity and mode of
aztion of certain petroleun products®,

The investigation began with the testing of 8 oils supplied by three
participating companies, in addition to negative controls of water and white
oil and'positive controls of methylcholanthrene. Of the 8 oils tested, only
2 produced skin tumors in mice. One of these was an unflashed thermal residue,
the other a clarified oil. These investigations were carried out at a cost of
26,000, and were reported in detail to the Subcommittee by the Kettering
Laboratory on November 5, 1948,

However, when the results were becoming apparent early in 1948, the
Medical Advisory Comnittee, on the advice of the Subcommittee on Carcinogenicity,
forwarded to the members of the Safety Committee of the Board of Directors of
- the API a resolution dated April S, i3L4L8. This resolution called upon the
Executive Committee of the Becard of Direcwors *tu establish a comprehensive
research project for the develorment of fundamental facts, analytical tech-
nigues and related information pertaining Lo cancer-tausing compounds which may
occur in petroleum or be prodused therefr:om®,  Tnis resolution called for the
solicitation of contributions :0 a spec:ial researcn fund in the amount of
£110,000 for the first year, of which 350,000 weuld be 2 non-recurring capital
expenditure for construct.io:rn ©I ciiracrli.inary 2anw: lmental facilities at the
Kettering Laboratory. This rescliilion was preswhue..) 2pproved by the Executive
Cormittee and on July 1, 19L€ a cneck in tne amount ¢f 365,000 was sent to the
Kettering Labcratory, 340,000 of this gmount as a grant for animal quarters.

With the expansion of this research project in i9L8, A. W. Horton,
Ph. D. was added to the staff of the Kettering Laboratory te supervise the
chemical and biological work on petroleum and petroleum fractions, and the
services of J. J. Phair, M. D., Prcfessor of Preventive Medicine, University
of Cincinnati, College of Medicine, were made availabie to the staff to develop’
and supervise an epidemiological survey of the incidence of cancer in the
petroleum industry. From this point on, the research project can be divided
irto *wo phases, namely (1) the chemical and biological work, and (2) the
epldemiclogy.
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le The Chemical and Biolog;cal Work

Under Dr. Horton'!s supervision, an expanded program of biological
testing for carcinogenicity was begun on a variety of petroleum fractions
gselected and provided by the technical staffs of the participating petroleum
companies. It soon became evident that in order to express the relative car-
cinogenicity of different petroleum fractions in a quantitative fashion, it
would be necessary to develop standards of reference to which the petroleum
fractions could be related. For this Dr. Horton began biological work with
solutions of a recognized carcinogen, methylcholanthrene, in varying concentra-
tions in various solvents. This work clearly showed that a biological assay
f¢; carvinogenes:s was a highly complicated test which was Affected by a great
number of variables, such as the general health of the animals used in the test,
the genetic strain of the mouse used for the test, the toxicity of the material
applied in the test, the presence or absence of lice or mites on the animals,
fighting among the experimental animals, etc. Therefore, steps were taken to
control these variables insofar as possible, although it must be recognized
that even after L or 5 years of research it has not been possible to eliminate
or completely control these variables but only to minimize them. Where these
variasbles were incapable of control, this early research did permit the bio-
logical experimenter to recognize their effects so that he could throw out as
unsatisfactory those biological tests in which these variables have played too
great a role in the final results. This biological research on the develop~
ment of standards of reference is summarized in the report "Carcinogenesis of
the Sldn, I. Basic Methods Employed in Testing Complex Hydrocarbon-Type Tars
and 0ils, and the Development of a Quantitative Scale to Express Their Relative
Potencies® by A. Wesley Horton and Dorothy T. Denham. This report has been
proposed for publication in a cancer research journal.

The second achievement of this biclogical research has been the
demonstration that solvents influence results obtained with pure carcinogens.
At present two types have been recognized. The first type, represented by
benzene, has no effect on the activity of pure carcinogenic hydrocarbons. This
type of solvent nas been -~z . . - non-aCce.eraling solveni. arer *he pure
hydrocarbon, methylcholanthrene, :s dissolvec in this type of soivent, the
carcinogenic activity in animals is directly related within limits to the con-
centration of the carcinogen in solution. The second type of solvent, repree-
sented by dodecyl benzene, has an additive or accelerating effect on the
activity of pure carcinogenic hydrocarbons. This type of solvent has been
designated an accelerating solvent. When the pure hydrocarbon, methylcholan-
threne, is dissolved in this type of solvent, the carcinogenic activity in ani-
mals is not directly related to the concentration of the carcinogen in solution
but rather appears to be more dependent on the amount of accelerating solvent
applied with each application. The research work leading to this discovery is
soon to be summarized in a paper which the laboratory will propose for publica=-
tion, also in a cancer research journal.
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In addition to the work on reference standards and solvents outlined
above, the laboratory has tested biclogically between 150 and 200 petroleum
materials and fractions of these for their carcinogenic activity in mice. This
work slone required some 4,000 mice for test purposes. A summary of the
results of these investigations will undoubtedly be prepared as a manuseript
for publication.

The laboratory has also investigated the effect of hygienic measures
such as washing and protective creams on the carcinogenic activity to mice of
several petroleum materials. It is anticipated that these results will be
used in the framing of practical hygienic control measurss.

The ~hemical work has encompassed the separation by distillation,
cnromatography, and chemical methods, of petroleum materials into various
fractions in an attempt to define precisely the agents in petroleum responsible
for this carcinogenic activity in mice. This work has already led to the sub-
mission of one manuscript entitled "The Use of Catalytic Jodination on
Activated Alumina for the Determination of Benzo (a) Pyrene in Complex Mix-
tures". This manuscript was authored by R. Tye, M. J. Graf and A. W. Horton.
It has been reviewed by the Subcommittee, the Medical Advisory Committee, and
the Medical and Health Committee of the Board. No objections to publication
were voiced and it has been submitted to the editors of the Joumal of
Analytical Chemistry for publication.

In addition, the following general information has come out of the combined
chemical-biclogical studies: .

a. Most petroleum materials boiling in the range 500-650°F
probably contain accelerators. This includes paraffins from
normgl decane to hexa- or hepta-decane and naphthalenes which
have at least a butyl chain attached.

b, Carcinogenic petroleum materials boiling between 700-725°F
probagbly contain phenanthrene-like carcinogens similar to

* - A - -
Yango i Drenaninrene.
=

c. Carcinegenic petroleum materials boiling between 725-800°F
probably centain anthracene-like carcinogens, possibly cyclo-
pentenc benzanthracene.

d. Carcinogenic petroleum materials boiling above S800°F probably
contain benzo (a) pyrene.



2. Qgidemiolog

It was early recognisted by the Subcomxittee on Carcinogenicity that
the chemical snd biological work outlined sbove would give only a partial
snswer. It was expected that the epidemiological work would develop informg-
tion on the following two questions,

a. Does work in the petrcleum industry or at smy specifiec Job
within the petroleum industry subject the worker to an
increased risk of developing cancer?

b. Have newer refining processes, such as catalytic cracking, or
increased severity of thermsl cracking introduwced any new
risks of developing cancer to eny segment of the petroleum
workers? It is in general these newer proceéaea which haye
been shown to produce materials which have a high degree of

' carcinogenicity to mice.

A central registry for the reporting of cancer cases occurring in the
petroleun industry represented by the participating companies of the API was
established at the Kettering Laboratory under the direction of Dr. Phair. In
addition to reporting such cases, it was deemed essential that a complete
occupational history for each case also be reported so that correlations with
occupation could be made.

In the course of setting up this registry, it soon became apparent
to Dr. Phair that the medical departments and medical records of some petrolewa
campanies were inadequate to permit accurate reporting of cancer cases. Ini-
tially, therefore, Ir. Phair?s major effort was in assisting medical directors,
or refinery managers where medical directors were unavailable, in organising
their departments and/or records so that good case reports and occupational
histories would be received in his office. Therefore, it has only been in the
past year or two that an approach to effective reporting of all types of cancer
cases and occupational histories has been achieved. Despiie incomplete uni-
formity of reporting and participation, over 1,300 cancer cases have been
reported to Dr, Phair from 15 companies, and are in the process of statistical
anglysis., It is believed that worthwhile statistical analysis of these cases
will require maintenance of this registry for a minimm of 6 years. In the
interim, Ir. Phair continuves to act in an advisory capacity to the petroleum
companies and their medical directors for the collection and reporting of
these cases. :
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Expenditures of the Subcommittee on Carcinogenicity

* 1946 $ 6,000.00
1947 0
1948 *  £65,000.00 (includes $40,000
) m é::}' animal
1949 ' 49,413.00
1950 69,963.39
’ 1951 59,065.12
to June 30, 1952 31,692.12
July 1, 1952 to June 30, 1953 104,760.00
July 1, 1953 to June 30, 1954 79,000.00
38L,893.93

Budgeted July 1, 1954 to June 3C, 1955 3 72,250.00
Future Work

As indicated in the above ocutline of expenditures, a peak of activity
was reached in the period July 1, 1952 to June 30, 1953. Since that time there
has been a gracdual tapering off of expenditures for this research effort, The
Subcomm:ttee recommends that luture work in the chemica.-biological phases
should be directed towards

1. Work on physico~-chemical methods for assaying the carcinogenesis of
petroleum materisis. These methods will be validated by

a. Determining the relative importance of carcinogens and mixtures
of carcinogens and accelerators in the process of carcinogenesis.

b. Determining the relative carcinogenicity of additional petroleum
products and materials, not adequately covered to date.

¢. Isolating and identifying additional carcinogens and/or
gecelerators in petroleum materials,




d. Continuing work on the improvement of standsrd bio-assays for
carcinogenesis.

2. Effective hygienic control measures for use by the petroleum industry.

3. Work on possible carcinogenic inhibitors. ‘
. . ’

In the Subcommittee!s opinion, this type of research should continue
until at least 1959. However s expenditures will continue to taper off during
this interval and should stabilize at levels not in excess of $25,000 after
June 30, 1956.

The epidemiology should be continued until at least 1959. The budget
for this phase of the work will probably run between §15,000 and $20,000 per
year. In the opinion of the Subcommittee, if full cooperation with Dr. Phair
in the epidemiological work has not been achieved by June 30, 1955, the Sub-
committee would recommend that epidemiology work be discontinued since it would
be likely that full cooperation would not be expected to be achieved after this
date. If cooperation has been achieved by this time, expenditures should
stabilize at a somewhat lower level, since the work will consist principaily
of collecting and analyzing statistically those cases reported.

It is thus estimated that the anticipated annual expenditures for
1956-1959 will be in the vicinity of $40,000-§L5,000.

Estimated Budget July 1, 1955 to June 30, 1956

The Subcormittee recommends that the Medical Advisory Committes
request funds in the amount of $65,000 for the continuation of this work during
the interval July 1, 1955-June 30, 1956. A brief breakdown of expenditures is
approximately as follows:

Rin“Aagieal dort 320 000

Tecanica. wmork 3¢ ,250

Epidemiological Work 12,750 '
$65,000

Another breskdown of these figures can be given as follows:

Salaries
Direct $22,000
Indirect
Histopathology 2,000
Others 20,000

$L),000
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Salaries $L);,000
Miscellaneous Exp.
Animals $ 1,250
Supplies 5,000
Travel . k,000
Overhead 10,750
21,000
$65,000

Composition of Subcommittee

R. B. Eckardt, M. D., Chairman
Standard 0il Development Company

E. W. Adams
Standard 0il Company (Indiansa)

L. C. Beard, Jre
Socony-Vacuum 011 Company, Inc. .

Allan E. Dooley
The Texas Conpany

F. D. Guslm, M. D.
gulf 0il Corporation

Le M. Henderson
The Pure 0il Company

C. H. Hine, M. D.
Shell Development Company

E. K. Linder, M. D.
The Atlantic Refining Company

R. C. Mithoff
California Research Corporation .

M. N. Newguist, M. D.
The Texas Company



REE:11k
June 21, 1954

—8-

James w. Osborn, M. D.

" Standard 0il Company (Ohio)

F. J. Sanders
Standard 0il Company (Ohio)
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AMERICAN PETROLEUM I[INSTITUTE
50 WEST SO0TH STREET
NEW YORK 20, N. Y.

PEPARTMENT OF TECHNICAL SERVICES
DAVID V. STROOP, DIRKCTOR

Septenmber 2, 1953

'i‘o Menmbers and Associates
Medical Advisory Committee

Gentlemen:

Pursuant to the action teken at its Sixteenth
Meeting, the Medical Advisory Committee will hold its
Seventeenth Meeting on:

Wednesday, September 30th, 1953 at 9:00 A. M., Central
Stendaerd Time, in the Castilian Room of The Shamrock
Hotel, Houston, Texas.

On the preceding day, Tuesday, September 29th,
subcommittee meetings will be held in the Castilian Room
as follows:

9:30 A. M. Subcommittee on Carcinogenicity
Kieffer Davis M.D., Chairman

2:00 P. M. Subcommittee on Cutting Fluids
Leo Wade M.D., Chairman

«==00000 ===
Anyone desiring to present matters of new business
for consideration at the Sixteenth Meeting is requested to
commnicate with me so that his subject may be included 4in
the agenda which will be issued with such subcommittee reports
a8 may be available on or before Septenber 21st.

If you have not done so, plesse make your personal
guest room reservations directly with the hotel,

Very truly yours,

NSt

DVS: Js



Visits to European Laboratories - May 26 - Aug 5, 1953

. Stockholm - Physical Chemiatry Congress, Dr. Mackor - "Colloidal
Dispersions in Non-polar Media Stabilized by Adsorption
of Elongated Moilecules such as dodecylbenzenes and -

Alkylnaphthalenes"”,
Britain

Health - Courthetfld work on folic acid antagonists
Ro attention given by Hieger or Squires

at Britain, L-h (100 mg.#

- 3 tumors in 50 mice

50% mortality in 6 months,
at K.L., Le4 (20 mg.) = essentially 100% tumors,

good growth curves,

Lubricants for cotton mules = White 011 being written into legislatioc
Improvement in bearing design has essentially eliminated expoaur

Floors still impregnated with oil,

Cutting fluids real problem in Britain automatic machine operation.

Cleanerson FCC unit - 4 of 8 showing same oil folliculitis as
Scott described in shale oil refinery, but latent period

much shorter,

Personal Hygiene -~ ordSiitbtediosiaifieenrs

Lung cancer from fumes in gas (from coal) industry « S5 year
statistical study started by Medical Research Council

Irwin and Doll,

FO 0 = Nedhonland
Col. Auld
Mr. Herbert IP Committee
Prof'. Cook

<3Dr. Carruthers Glasgow
Prof, Morton
Prof Squires
Prof. Orr Birmingham
Dr. Crulkshank
Dr. Woodhouse
Dr. Irwin London School
Dr. Doll of Hygiene
Prof, Haddow
Dr. Hieger Chester Beatty
Dr. Boyland
Prof, Dodds Courthauld
Dr. Dickens Middlesex

Prof. Lacassagne

Dr. Rudali Institut du
Dr, Pullman Radium U, of
Dr. Daudel Paris (U. of
Prof. Martin Brussels)

Sir
Sir

Dr.
Dr.
Dr.
Dr.

Dr.

ex. RCH, now St.Ba
MRC

Ernest Kennsaway,
Harold Hinsworth

Merewether
Murray
Hill

Med, Inspuctor of

Factories

Shirley Institute,

Manchester
Iversen Copenhagen, London
GOldblatt I.C. I.



LETTER BALLOT
Subcormittee on CaArcinogenicity
Medical Advisory Committee, American Petroleum Institute

PLEASE MARK AND RETURN TO:

Dr. M. N, Newquist, Chairmsn
Subcormittee on Carcinogenicity

c/o The Texas Company

135 East 42nd St., New York 17, N. Y.

1. Shall the actions and decisions of the Research Froject
Advisory Committee, as shown in the minutes of the July 10; 1952,
Meeting at Kettering Laboratory, Cincinnati, Ohio, be approved by
the Subcommittee?

Yes 25 . No O Not wvoting O

2e Do you recosmend that Kettering Laboratory, University
of Cineinnatl, nake epidemiological studies of cancer emong enm-
ployes of customers?

Yes 12 No_ 12 Not voting 1
If yes, what is your opinion on the follcwing points?

e+ Random selection of plants for survey.
Yes_ 3 No_6 Not voting 3

b Limit surveys to plants where cancer cases are
allegedly due to petroleum productse.
Yes 6  No__ 0 Not voting_ 6

¢. Maintain a cancer reglstry wherein only cancer cases
proven to be due to exposure to petroleum preoducts
would be recorded. '
Yes 5§ No_2 Not voting 5

3 Do you approve of continuing Research Project MC-1 at
approximately its present scope and cost ($100,000 per year) for
the year beginning July 1, 19537

Yes 18 No 2 Not voting ¢

L. Do you concur with the opinion of the RPA Cormmittee that
a meeting of the Subcomiittee prior to September 25, 1952, is not
necessary?

Yes__ 23 No 1 Not voting_ 1

It is requested that any negative vote be accompanied by an
explanations

Name

Company



Copy from D. V. Stroop for Information of Members and Associates of Medical
Advisory Cammittes,
_9-11-52

REPCRT OF SUBCOMMITTEE ON CARCINOGENICITY
TO THE
MEDICAL ADVISCRY COMMITTEE, API - SEPTEMBER 25, 1952

1 - The Subcommittee on Carcinogenicity has held no stated mseting since
its last meeting in Cincinnati April 18, 1952, which action has been
approved by letter bellot.

2 - The R.P,A. Committee held its third meeting at Ksttering Laboratory on
July 10, 1952, the minutes of which have been circularized to all
members and associates of the Medical Advisory Committee and which
minutes have been approved by the subcomnittee by letter ballot.

3 - The research project (MC-1) has bsen continued on about the same scope
as it has been during the past two years but with better results from
the standpoint of quantitative mouse testing. Data sheets on various
mouse experiments were mailed by Dr. Horton on July 16, 1952, to
members of the Medical Advisory Committee, who also have received from
Dr. Horton prior to this meeting a tabular summary of the current and
completed biological experiments,

L - Dr. Horton will present an interim progress report as part of this
report.

5 = The subcommittee recommends that the various medical directors on the
Medical Advisory Committee cooperate more fully by submitting the
data requested by Ir. Phair in connsction with the epidemiological
survey and particularly the data concerning current cases.

6 - Dr. J. J. Phair will present as part of this report:

a. A progress report on the epidomiological
studies,

b. Dr. Kshoe's decision as to whether or not
Kettering Laboratory would be willing to
undertake a critical review, with abstracts,
of the literature on cancer as related to
potroleunm eand his estimate of the additional
cost if undertaken.

7 - With respect to the epidemiological survey (See Exhibit A) among
employees of customers, the letter ballots of tho members of the
subcommittee showed sufficlent differences of opinion to warrant
referral of this subject back to the subcormittee for further
consideration. (Some letter ballots not received as of 9/10/52,
but £inal tally will be availlable for the Chicagzo meeting.)

8 - The subcammittee by letter ballot approved of continuing Research
Project MC-1 at approximately its present scope and cost ($100,000
poer year) for the year beginning July 1, 1953. However, a few members
recommended that the general level of ressarch activity and the budget
be decreased.



-

Dr. Eshoe will subtmit for this mseting an estimate of the dudgetary
requirements subdivided insofar as possible in terms of scientific
obJectives,

9 - Recommendations, if any, eventuating from the meeting of the Research
Project Advisory Committee to be held on September 24, 1952.

Respectfully submitted,

M. N. Newgquist, Chairman,



EXHIBIT A
API - MEDICAL ADVISCRY COMMITIERE

ACTIONS WITH RESPECT TO CANCER REGISTRY

Fifth Mooting - April 28, 1947 - Buffalo, New York

Page 2 of Minutes, Item D, Report of Subcommitiee on Carcinogenicity

"Establish & registry of malignancies to report to the Subcommittee on
Carcinogenicity. This registry would collect data on all malignancises
incident in employeee of the petroleum industry. It would set up its own
procedures, forms, extent of data, follow-ups, pathology, treatment,
outcome, autopsy reports, etc. after consultations with existing
rogistries.”

Seventh Meeting - April 2, 1948 - Boston, Massachusetts

Pege 3 of Minutes, Item 3, Report of Subcommittes on Carcincgenicity

"The committee recommsnded that Dr. Robort A. Kehoe and his associates
collaborate with the Chairman of the Subcommittee on Carcinogenicity and

as many members as is necessary in the mroparation of a plan of collecting
statistical medicel information on cancer in the poetroleum industry versus
the country at large; and if possible versus other industries. The
coomittee also recommended that a definite proposal be mads for implementing
the collection and coalition of such information (every effort should be
made to separate any cancers caused by contact with known products from
thoso arising from other canses).” .

Eighth Meeting - Novembor 12, 1048 - Chicago, Tllinois
Pago 2 of Minutes, Item 5-d, Report of Subcommittee on Carcinogenicity

The carcinogenic program -- at the University of Cincinnatl should include:
“Epidemiological studies of thisg probiem in the industry."

Tonth Moeting - November 11, 1949 - Chicago, Illinois

Appendix A, 3rd paragraph, Report of Subcommittse on Carcinogenicity

"Dr. J. J. Phalr, Professor of Preventive Medicine, University of
Cincinnati, discussed the epidomiclogical aspects of this problem.

He mroposed the establishment of a cancer reglster at the University of
Cincinnatl to serve the petroleum industry and submitted a draft of a
form to be used in obteining the necessary morbidity informstion. It
wae agreod that legal advice should be odtained as to whether reporting
such cancer cases to the University of Cincimnati would be an invasion of
the patisnt's rights."

Mseting - Subcommittee on Carcinogenicity - August 26, 1947 - New York, New York

Page 2 of Minutes, Item 6-(a)

"It is desirable to assemble data regarding (1} nature, (2) frequency

and (3) duration of exposurs of employees and customeors to intermediate

or commercial products containing as & constituent heavy catalytic
distillates or residua which contain fractions boiling above T00° F. Also,
to obtain the number of (1) employess and (2) customers so exposed, In order
to obtain uniformity, Dr. Woody will outline the procedurs for survey and
approach the companies to conduct the above survey."



THE TEXAS COMPANY
135 EAST 42% STREET
NEW YORK 17, N.Y.

M. N. NEWQUIST. M. D.
MEDICAL DIRECTOR

September 10, 1952

Dr. A. W. Horton
Kettering Laboratory
University of Cincinnati
Eden Avenue

Cinecinnati 19, Ohio

Dear Dr. Horton:

You will note from the attached copy of the report of
the Subcommittee on Carcinogenicity to be submitted to the
Medical Advisory Comm! ttee of the A.P.I. on September 25, 1952,
that we are asking you under Item l} to give an interim progress
report as part of the subcommittee's report.

Since much of the data which you have compiled will
have been sent to the members of the Medical Advisory Committee
in advance of the meeting, your progress report should be in
summary form and it will have to be limited to twenty minutes,
with a few minutes allowed for discussion. Kindly be prepared
to 1limit your presentation because we will be pressed for time.
If you could have your summary typewritten it would facilitate
the inclusion of your remarks in our report.

Looking forward with pleasure to seeing you in Chicago,

I am
Very truly yours, ,
M. N. NEWQUISP, M. D.
MNN :RMS

ENC.



7 - 'ith rupoct to th. opiduiologicd lurny (s« Bxhibu A)

RBPORT OF SUBCOMMITTER O! CARCIHOOERICIT! .
TO THE L
KRDICAL ADVISORY COHMITTKB, AePeley = SSPTE!-BER 25, 1952 -

The Subcommi cuo on Cu'c!.nogonioity hu hou no atated nut-
ing since its last meeting in Cincinnati April 18, 1952. :

' _vhloh nction has been npprovod by htter bullot. S e

- The R.P.A. Oomitho hela itl third uoting at x-ttu'ing

Laboratory on July 10, 1952, the minutes of which have been
ciroularized to all members and associates of the Xsdical
Advisory Committoo and which minutes have besen approved by
ths Subcormittee by lettsr ballot.

The research project (m-l) has been sontinued on about the
sams scope as it has besn during the past two years but -
with better results from the -t.andpoint of quantitative
mouse testing. Data sheets on varicus mouse experiments
were tmailed by Dr. Horton on July 16, 1952, to members of
the Medlical Advisory Committee, who also have received from
Dr. Horton prior to this meeting a tabular summary of the
current and completed biologicd. experiments. )

" pr. Borton ruz p:-eunt an intorxl progrou roport as part’

ot this r-port.

. '-’!ho lubcmimt r-oc'oan'omh that thoriv.u'ibua ‘medical di- ‘

rectors on the Medical Advisory Committes cooperate more

fully by submitting the data requested by Dr. Phair in connec-
tion with the epidemiological survey and particulu-ly the .
data canooming current cases. - (

* Di*e Jo Je mn- will pnunt as pcrt or uu- roport: '

‘a.’ A progress roport on tho opidomiologinl
‘studies.’ . -

b, " Dr. Kohoo'l docilion as to vhothu' or not
Kettering Laboratory would be willing to C o
undertaks a oritical review, with abatracts, - = - :--.
of the literature on cancer as related to - - -~ - .o -7
- petroleum and his uuuto c: thb add.ttioml ol e
"~coct1fmd0rtakan i

F - T e . toor
- . S -
. P - Lo .
. o - 2N

- .-



© the Researeh Prog;ct Advuory Cormi
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- unong omployol ot cultourl. :ho letm bnnotl or thl

members of the subcormittee.showed sufficlent differs
ences of opinion to warrant Fsferral.of this subjedt bsck -
to the subcommi ttee for further consideration. (Some -
letter ballots not received as of 9/10/52‘ bus ri_.nsl tally

‘1111 be availedle for the Chicago unt-&ns

The lubooumitn- by hf.ur -banot appmod of ocnunulng

Research Project MC-1 at approximately its present

scope and cost ($100,000 per year) for the year beginning
July 1, 1953. . aonvor, ‘a few mambars recommended that
:ho gono?]. level of research ;ctivity and the bu.dgot be
ecreased. . -

Dr. Kehoe '111 submit for tbil mots.ng an estimate ot
the budgetary rejuirements subdivided 1mornr as pouzbh

in tcrms of loionufie objectives. .

Recoarendations, if any, ".nmunitm:o tg: mgins or
1] on

mpumbpr » 19

-

. Respeatfully submitted, -
- s 7 M. Ne Newquist, Chalrman.

R Y
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Toe API = Hedical Advisory Cosmittes
s - ACTIORS V1 TH ampmr'rd CANCER REGISTRY -

. _grg Neoting = April 28, 397 < Biteaio, Hew ;o;g '

'Pngo 2 or Minutes, Item D, Report of Suboomd.tm on Cminogonleity

) 'Bstabuah & registry of mngm.noios to mm to the Subcommittes

_"on Cercinogenicitys This registry would collect data ¢n all male
‘4gnancies incident in employses ©Of . the petrolsum industry. It
would set up its own procedures, forms, extent of data, followsups,
pathology, treatment, outsome, autopsy uporta. oto. after
consulutiou with existing roglnriu.

Se: nth Heeti ril 2, 1 ltén 8 chnut
T Pa.ge 3 of )unntu, Im 3. Report o: .mbcomm:.ttee on Cminogonicity

«. %he conaittee Noomondod that Dr. Robort 4+ Kehoe and his
... - assocliates colladorate with the Chairman of the Sudbcommittes on
. .  .Carsincgenicity and sas msny menmbers a&s is necessary in the
. preparation. of a plan of collecting statistical medicel informae
- tion on-cancer in the petroleum industry versus the country at .
J.argo: and if possible versus other industries. ' The somuittes
.- 8180 reocmmended ‘that & definits proposal be made for implementing
° the collection snd ceslitien of susch information (every . effort
-’ should be made to separate any cancers caused by contact with
knm producto :ron those mung troa other uuu.). -

'~ xmnbor 12'-:'

‘Page 2 ot ainntu. Ttea 5-d. Roport of Subscumittes on Carcino -nicuy
. BThe carcinogenic program.:.at the Univ, of Cincimnnati should include°

‘xps.doniological ataunu or mu prouea Ln m 1ndush-;. R
th et - onnbn' 11, - chie 9, nlnoi .

App.ndlx As er pmh. Ropoa't ot Bubcoud.ttu on Cminogoniuty

L am-. Je 3o P h?rorouor of Proventive Modioine,

*' 7. University of Oinsinnati, discussed ihe epidenioclogical sspects of

. 4 -this pro :- He propessd the establishment of a canser register :

5 ¢ L&t the mnrut-{ ot Cinsinnatl to serve the petroleua industry ua
i submitted & draft of a form to De wsed in obtaining the necessary .. )
_i. - morbidity information. It was agreed that legal advice should de . - -
Jcobtained as to whetber reporting such canser cases to the munuity
ointet ciuzmtt vouu o an m»zon ot uu pgumt'. rishu. e T T

“ Fage 2.0t Nizmtes;’ Tten "'._(-) SRR e B

s "It u duiuuo to'uu-bh uu ngnrung (1} nahn'o. (2) mm -
“and (3) duration of expomure 6f employees and sustomers $o inter-: =F
mediate or coxmereisl products ecntaining as & constituent heavyy . .- -7
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AMERICAN PETROLEUM INSTITUTE
c 50 WEST B0TH STREET
° NEW YORK 20, N, Y.

April 30, 1952

Mr. T. J. Sulliven, Vice President
Gulf 01l Corporation

P.0. Box 1166

Pittsburgh 30, Pennsylvania

g:gidemiolog}ce.l Survey
Subcommittee on Carcino-
genicity
Medical Advisory Comuittee
APT

Dear Mr. Sullivan:

I am enclosing & progress report of the activities of
the Subcommititees on Carcinogenicity of the Medical Advisory
Committee, API.

Inasmuch as Mr. G. A. Davidson plans to present the
report to the General Committee of the Division of Refining in your
absence, I am taking the liberty of sending 65 mimeographed copies
directly to Mr. Davidson,

In connection with the study of the carcinogenicity of
petroleum and petroleum products, our subcommittee considered
originally that an epidemiological study should consist of two
parts: (1) the study of the incidence of cancer among employees
of the petroleum industry and, (2) the study of cases of cancer
(mostly skin cancers) gmong employees of customers where the cancer
wes allegedly due to exposure to petroleum products. Item one is
glready underway. Item two is so involved that we have done nothing
about it. We have, of course, been alerted by recent verbal reports
of alleged skin cancer cases occurring among customer employees but
we believe this situation should have the careful consideration of
the Divisions of API which would be concerned. Your advice in this
connection would be greatly sppreciated by ocur Subcommittee.

Very truly yours,

/s/ M. N. Newquist
M. N. NEWQUIST, Chairman
Subcormittee on Carcinogenicity
MNN:RMS
Copiles:
Mr. G. A. Davidson - Standard 0il of California
Mr. H. W. Ferguson -~ Humble 0il and Refining Company
Mr. J. P. Langfitt - The Pure 0il Company
!'Iro W. T- Gum - API
Members and Associates, Medical Advisory Committee, API




COPY 135 E. 42nd Street
New York 17, N. Y.

Mr. T. J. Sullivan | April 30, 1952
Vice President
Gulf 041 Corporation

Pittsburgh 30, Pennsylvania
Subcommittes on Carcinogenicity

Medical Advisory Committee
APT

Dear Sir:

This resume prepared by the Research Project (MC-1l) Advisory
Committee in accordance with your request of February 13, 1952, summarizes
the activities of the Subcommittee on Carcinogenicity of the Medical Advisory
Committes API.

Experimental evidence on mice was developed about 1943 by Pr. E. V.
Cowdry at the Barnard Hospital, St. Louis, attridbuting carcinogenic propertiles
to residua from catalytic cracking. ILate in 1944 Dr. R, E. Wilson called
attention to the desirability of investigating any possible cancer hazards
which might arise from newsr refining processes. These were the chief factors
leading to the organization in 1945 of the API Medical Advisory Committes.
At its first meeting in May 1945, this commitiee, among other things,
recommended a study of the possible carcinogenic properties of petroleum and
petroleum products. This recommendation was approved by the Executive
Committee of the Board of Directors of the API end a fund of $25,000 wa;
authorized to initiate this and other medical studies.

After careful consideration RKettering Laboratory, University of
Cincinnatl, was sslected Yto meke an initlal study of the problem. A grant
of $6,000 was made February 1, 1946, to conduct a limited amount of animal
testing on eight samples of high bolling fractions selected dy the Subcommittee
on Carcinogenicity, The results of this study completed in 1948 showed that
high boiling gas olls fro? catalytic cracking produced skin cancers on

repeated application to mice. This finding led to the formulation of a
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comprehensive program of research at Kettering Laboratory. This program
necessitated a capital grant to Kettering Laboratory of $40,000 for the
construction of animal Quarters. (See attached list of expenditurea.) The

expanded research program got under way late in 1GLS,

OBJECTIVES - The research program includes ;che following primary objectives:

1. The determination of which refinery sireams and productse are
carcinogenic and to identify if possible the causative agents
in such streams and products,

2. Development of reliable analytical techniques for quick and
inexpensive determination of the carcinogenic potency of any
stream or product.

3., Investigation of protective measurss which might be applicable
to man.

L, ZEpidemiological studies to determine the incidence of cancer
amnng employees of the petroleum industry an; compared to the

general population.

FROGRESS TOWARDS ACCOMPLISHING TEE OBJECTIVES -

1. Tdentification of carcinogenic streams or products and wcausative

agents, To date 110 different petroleum fractions from representative processes
have been tested on mice. Fractions of four different crudes are also being
studied. Products of catalytic cracking and thermal cracking of catalytic gas
oils have been sampled fairly completsly. Vacuur distillates 1nc:luding lube
stocks are also under study. A sufficient variety of samples is on hand to
consummate this phase of the program. -
It has been demonstrated that some carcinogens exist in the
original crude oils and that certain refinery processing of oils concentrates

and/or synthesizes carcinogenic materials. High boiling gas oils from catalytic
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cracking have continued to show relatively high carcinogenic potency to miée.
Thermal cracking of high potency catalytically cracked residua does not reduce
the potency. Furthermore, high boiling gas oils produced in severe thermal
cracking of straight run residus have demonstrated high potency. Untreated
lube distillates show low to moderate carcinogenicity to mice.

Polycylic arcmatics which fell into the general classes of
benzo(c) phenanthrene, benzpyrene and benzanthracene have been identified
chemically in carcinogenic oils. Certain compounds in these classes have been
known for years to be carcinosenic to mice. The ratios of these classes of
" compounds or of individusl carcinogens vary in oils depending upon their source
and subsequent processing. Complicating the picture is the presence of
materials which in themselves are not carcinogenic, but which have the abllity
to enhance the potency of carcinogens in these oils.

2. Analytical Tool - Meny of the pure polycyclic compounds with

known carcinogenic activity have an identifiable absorption spectrum in certain
parts of the wltra-violet and visible range. This knowledge has been used as
the basis for developing an analytical tool. Empiric correlations of bilological
data with absorption spectra have not thus far been entirely satisfactory, in
part due to the non-quantitative nature of the blological tests and in part due
to compounds whose chemical or physicel properties influence carcinogeniciﬁy,
but do not exhibit a characteristic abscrption spectrum.

The first of these factors has necessitated a program adjustment
to study the basic fundamentals which lead to a quantitative biological test.
The second factor has led to a study of those chemical and physical propertiess
which influence the carcinogenicity of an oll such as solvents, viscosity and
enhancing compounds. Obviously the intricate nature of the problem of develop-
ing an accurate anslytical tool plus the idsntification of the causative agents

in sufficlently broad classes to permit evaluation of carcinogenic refinery
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atreams will require more time and effort than originally anticipated. Without
an analytical tool, any laboratory proof of carcinogenicity rests upon animal
testing which 1s expensive and time-consuming (three to twelve months reguired
for each test on mice).

3. Preventive Measures - Animal experimsntation and practical

experience in industry where occupetional cancer bazards have sxisted indicate
that this hazard can be controlled by minimizing exposurs and by sdequate
medical supervision which will include periodic physicel examinpations.
Minimizing exposure entails:
a. JIdentifying the sources of exposure.
b. Informing the persons who may be exposed, of the hazard
involved and of preventive measures.
c. Providing of protective equipment or facilities where
exposurce is otherwlse unavoidable.
d. Good personal cleanliness,
Skin cancer if detected early is curable. An adequate medical
program will insure saerly dstection,

k., Epidemiological Survey - It 1s not possidle to transfer directly

the date from the mouse testing experiments Into figures representing relative
carcinogenicity of the various fractions for man. From a sclentific standpoint
it would be desirable to test carcinogenic potency on several higher specles of
animals including man., However, such testing is not feasible at ths present
time. Interpretation of the significance of the experimental data, therefors,
rust await procurement of date on human cases from epldemiclogical surveys. An
epid.emioloéica.l survey will develop the facte concerning the incidence of
cancer among petroleum workoers and, if correlated with the occupational history,
should disclose whether any particular occupation in the pstroleum industry is
associated with en occupational cancer hazard. In addition, it will detect any
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increase in cancers which may be the result of failure of protective measures.
Without such information a problem of major magnitude could develop undetected
and protection of the petrolsum industry from unsubstantiated claims for

compensation for alleged occupational cancer would be almost impossidble. This
phase of the program must be continued for a'number of years in order to be of

value., This study is now underway end the annual cost is low.

CONCLUSION ~ Occupational cancers comprisé a very small percentage of the total
number of cancers. However, experience in the British coal tar industry where
over 1,400 cases of skin cancer were diagnosed in a 20-year period, and

experience from contact with British shale 0il where over 1,500 cases of skin

(cancer were diagnosed in a similar period, indicate that a cancer hazard may

assume a serious magnitude in industry before control measures are instituted.
British statistics are probably more accurate than those in the United States
because reporting of cases to the Government 1s required and enforced. Medical
literature and unpublished reports both in this country and adroad incriminate
certain petroleum products which, having been demonstrated on animals to have a
low degree of carcinogenicity, have caused human skin cancers after exposure
of many years duration. '

The importance of such observations to the petroleum industry
emphasizes the necessity of a continuing program to develop the facts as well
as to promote any precautionary meaesures that may be indicated. In this
connection certain petroleum companies in the United States have already
instituted precautionary measures within their own orgaenizations. In Great
Britain it is now mandatory that white lubriceting oil be used in one phase
of textile manufacturing.

It is planned that the research project (MC-1) at Kettering

laboratory will proceed along lines of the objectives set forth above. Such
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research activities have now reached the peak and it is expected that there
will be a gradual decline in a year or two from novw unless unforseen situations
arise in the interim.

This committees will be pleased to render any further progress
reports which you may desire.

Submitted on dbehalf of the conmittee dy

/8/ M. N. Newquist

Chairman
Members of Research Project (MC-1) Advisory Committee.
M. N, Newquist, M.D., Chairman The Texas Company
E. W. Adams Standard 011 Co. (Indiana)
L. C. Beard, Jr. Socony-Vacuum 0il Co., Inc.
Kieffer Davis, M.D. Phillips Petroleunm Co.
R. E. Eckerdt, M.D. Standard 0il Development Co. (N.J.)
T. M. Frank, M.D. Pan American Refining Corp.
C. E. Hine, M.D. Shell Development Co.
R. M. Landon ) Gulf 0il Corporation
E. K. Linder, M.D. The Atlantic Refining Co.
K. G. Mackenzie The Texas Company
R. C. Mithoff California Research Corp.

R. M. Shepardson Standard 011 Development Co. (N.J.)



2-1-46
7-1-46
1-1-47
7-1-47
1-1-48
7-1-48

1-1-49
7-1-49
1-1-50
7-1-50
1-1-51
7-1-51
1-1-52

PAYMENTS BY API
10
UNIVERSITY OF CINCINNATI
for

RESEARCE_PROJECT (MC~1) ON CARCINOGENICITY

$ 6,000.00
0
0
0
4]

65,000.00 (includss $40,000
grant for animal
guarters)

0

49,413.00

39,963.39

50,000.,00

9,065.12

50,000.00

31,692.42

$ 301,133.93 to June 30, 1952

Budget July 1, 1952, to June 30, 1953 $ 10L,760,00
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AGENDA

Subcommittee on Carcinogenicity
of the
Medical Advisory Committee A.P.I.
Parlor I, Netherland Plaza Hotel, Cincinnati
2:00 P.M. April 18, 1952

Introduction of new members.

Review of action taken November 3, 1951, by the Medical
Advisory Committee on the report of this subcommittee.

Comments on action taken at R.P.A. Committee meeting

on November 26, 1951.
(100% approval of minutes by subcommittee obtained
by letter ballot)

Comments on action taken at R.P.A. Commlittee meeting
on February 26, 1952.
(Approval by letter ballot)

Progress report by Dr. A. W. Horton.

Progress report on Epidemiological survey by Dr, J.J. Phair.
Steps to be taken to expedite the epldemiological survey.
Promotion of campalgn for personal cleanliness in industry.

Bud%et for research program for one year beginning July 1,
1952,

Report on activities of this subcommittee to the Liaison
Committee of the Central Committee of the Div. of Refining.

Other.

Members and Assoclates Subcommittee on Carcinogenicity
Dr. E. K. Linder

Mr. D. V., Stroop

Dr. R. A. Kehoe (l)



135 East 42nd Street
New York 17, N.Y.
October 17, 1951

Members and Associates
Subcommittee on Carcinogeniclty

I am enclosing a summary of the 39 replies to the question

naire which was sent'to you on August 20. Of the Subcommittee,

answers were received from all 13 members and from 8 of 12 asso-
" ciate members, In addition, replies were received from 8 of 15
members and 10 of 18 associate members of the Medical Advisory Com-
mittee at larpe. The 39 replies are from members and associates
from practically all of the companies represented on the Medical
Advisory Commitbtee.

While the individual repllies varied somewhat, it was pos-
sible to group them essentially as shown in the summary on the next
two pages. A more detailed tabulation of the replies to sach ques-
tion is also enclosed.

You will no doubt wish to review this summary prior to
the November meeting. It, together with any further suggestions
you may have, should provide a good basis for the Committee to
colluborate effectively in shaping plans for future work on the
carcinogenicity project at Kettering Laboratory.

Thanking you for your cooperation, I am
Very truly yours,

ot e a2

)
M. N, Newquid¥, M.D.
Chairman, Subcommittee on Carcinogenicity

MNN:GH
Attach.

mc. Members and associates, Medlical Advisory Committee
Dr. R. A. Kehoe
Mr. De Ve Stroop
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SUMMARY OF RIPLIES
TO
QUESTIONNAIRE ~ SUBCOMMITTEE ON CARCINOGENICITY

Shoald animal tests be made on samples selected in 1949 but as yet
not tested; specifically those from desulfurization, steam crack-
ing, rod waxes, coal tar, domestic and British shale 0il?

No 10
Yes 14
Certain ones only 13

Should additional samples representing any of the processes and
products in the 1949 list be tested on animals? If so, which ones?

No 21
Yes 5
Some 3
Other processes and

products 6
No answer 2

Should the animal testing program be continusd on its praesent scalc
for one more year or for two more years, by the selection of addl-
tional samples from various processes or should it taper off and bs
confined to the necessary animal tests in connection with the de-
velopment of an analytical technique?

Teper off on animal tests

and sxpand on analyt.tech. 26

Continue at present scale 7

As decided by Committse 3

No answer 1 '

Should a large-scale animal testing program be initiated on fuel
0ils to determine their potential hazards, if any, or should eval-
uation of these fusls await the development of an analytical
techniqua?

Await analytical technigue 28

Initiate animal testing
program 8

No answer 1

Should efforts be directed toward development of a technique to
eliminate the carcinogenic effect of an o¢il by removal or conver-
sion of the carcinogens?

No 28
Yes 6
No answer 3



SAFETY COMMITTEE OF BOARD OF DIRECTORS

REFORT OF CEATRMAN - JOEN R. SUMAN

00mmeﬁtly wvith important developments in refining methods,
processes, and products, the industry‘'s toxicological problems are growing
in mmber and complexity. 01l companies are making substantial increascs
‘in their medical staffs and facilities.

These developments led to the creation of the Institute's
Medical Advisory Committee in 1945. Since then the committee has served
‘constructively by making useful information available to oil companies for
their protection of employees and customers ageinst accidental injury end
for the defense of industry against unrsasonable and unnecesssry laws and
regulations, as well as.unjustified and false claims for demages,

The organization of this committee and its semiannual meetings
'f:a.ve facilitated an informal exchenge of medical information of intangible
dut substantisl value in the prevention and treatment of industrial injuries
end occupational diseass,

The committee also has deen instrumental in organizing special
studies and investigations on important toxicologicael problems with coopera-;
tive grants-in-aid at the University of Cincimnatl and Harvard University.

The initiation of this work promptly after the end of the war
has placed the industry in a favorable position at a time when mumerous
proposals are being made to give government new and far-reaching controls
in the field of industrial medicine and hygiens.

The individusl members of the committee, through their
several professionsl channsls and associations, acquire valuable informa-
tion regarding these trends in regulatory legislation. The pooling of the

information thus obtainsd clearly indicates trends which arc disquieting.
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Highlighted by the California smog problems and supplemsnted
by the reports on the Donora situation, there is en active drive to impose
an American Standard Code on Industrial Hygiens. This proposel 1s put
forward by the American Conference of Governm&nfal Industrial Hyglenists,
vhich has drafted a code that is far from reelistic znd shows little
sympathy for the practicel needs of industry. If adopted generally, such
an arbitrary code would impose unreasonadble and unnecessary restrictions
upon industry, and might readily beceme the besis for stete laws and
regulations.

Another indication of the growing interest of government is
a letter recently received from the Chief, Division of Industrial Hyglene,
Public Health Service. EHe suggested a meeting with the Medical Advisory
Committee to discuse potentisl health hazards and possible control procedurecs
in the petroleum industry. The committee hes invited him to attend 1its
regular mid-yecar meeting in April and has held some preliminary discussions
with his representatives at a recent subcormittee meeting held at Kettering
Laboratory in Cincinnati.

Because of enforcement difficultiics it may be safc to assume
thaet statutory and regulatory control of lndustrial hyglene will be
unreasonably restrictive and unnecesserily so for responsible and progressive
companies which voluntarily are adopting policies to insure hygienic working
conditions,

It is encouraging to note the number of companies whiéh are
adopting such progressive policies because it suggests tho possidbility of

avolding some or most statutory and regulatory controls.

3-31-50
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AGRICAN PETROIFUM INSTINUTE 4L, 4T T
. ¢
SUBCOMMITTEE OF CARCINOGEEICITY 1)) |
Y & NI
MINUTES OF INTERIN METLTING , \L’
2 pebrnn . 1

J/dune 3. 049

An interim meeting of the Subcommittee on Carcinogenicity was held
on Priiay, June 3rd, 1949, at 15 Vest 51st Street, ¥ew York City.

MEMBTRS PRESEN? ASSOCIATES PHESENT
Marshall Clinton L.C. Beard, Jr.
T.M, Frank E.P. Lankelma
A X, Hoag K.G. Mackensie
J.P. Holt R,N. Shepardson (representing H.G.M. Pischer)
r.J. Kelly H.E. Zuidema
K.¥. Bewquist
Nelver VWoody
UESTS

RV, Taulk - Shell 041 Company
A. Yesley Horton - University of Cincimnati

ADVISOR
D.V. Stroop - API .
TOTAL I¥ ATTESDANCE - 15

NEMBERS ABSENY ASSOCIATES ABSENT
L.E. Curtis R.S. Bonsid
¥.R, lLavis . AJZX, Dooley
C.A. Swan BE.G.M. Fischer

Minutes of the meeting of March 1llth were approved as issusd.

Mr, Stroop stated that the API prefers not to be included in the
American Cancer Socisty's list of grants-in-aid for cancer research.

Dr. Horton submitted a progress report. (Copy of the report is

attached as Appendix A)e
t

Dr. Yoody said the Fedsral Security Administration has awardsd over
$450,000. in fedsral grants for cancer control and teaching activities. The



largest amount, $35,000. went to the Pennsylvania Departwent of Health, where
Dr. Shilen, Director of the Division of Industrial Hygiene, has set up an
occupational cancer control progran with a physioian and s nurse. At a later
date, two enginsers and a statistician will be assigned to the project. The
attached forms (Appsndix B) are being prepared in quantity for use in their
surveys and are essentially identical with the form submitted to them by

Dr. Busper to insure uniform data from the various states participating in

the industrial cancer program. The oil industries located in the Philadelphia
area are high on their agenda.

Dr, Hoag and Dr. Newquist spoke bdriefly concerning articles on
cancer they have written for the Secony-Vacuum News and Texaco Topics re~
spectively. It was agreed that other companies could well afford to follow

their example.

T.M, FRANK McIVER WOODY
Secretary Chairzan



APPEEDIX A

API PROJECT ON CARCINOGENICITY AT THE
UNIVERSITY OF CINCINNATI

The program at the Kettering Laboratory is roughly
divided into three major phases. Of perhaps most immediate
importance is the effort to pin point throughout the industry
materials and operations which represent potential hazards
from the cancer standpoint. The second phase, which will
be prosecuted simultaneously with the first phase, will
involve the concentration and isolation of the compounds re-
sponsible for the carcinogenic action of certain catalyti-
cally cracked oils which have already been tested biologically,
From the physical and chemical properties of such concentrates,
an effort will be made to develop an analytical tool which may
then be applied to any refinery stream to determine its
carcinogenicity without resorting to animal testing. The
third major phase will be an epidemiological study of cancer
in the petroleum industry. ’

In carrying out the first phase in the program, as
described above, a series of typical refinery samples will
be tested on suitable laboratory animals to determine their
relative carcinogenic potencies. It is expected that,
in the course of the coming year ending June 1, 1950, testing
of approximately 150 to 200 such samples will be started at
the Kettering Laboratory. Thus an average of about 12 samples
from each of the following processes will be studied:

l. Non~catalytic gas oil cracking
- 2. Viscosity breaking of residues and extracts -
3. Naphtha reforming
L. Polyforming
5. Coking operations
6. Houdry catalytic cracking
7. Fluid catalytic cracking
8. Thermofor catalytic cracking
9. Cycloversion
10. Houdryflow cracking
11, Hydroforming
12, Slack waxes and aromatic extracts therefrom
13. Scivent extracts from lube oils and heavy gas oils.



The potencies of the samples will be compared with those
of coal tar and shale o0il fractions on which clinical data

is available from England.

In considering the selection of samples from each of
the processes listed, attention is at present being re-
stricted to those intermediates or products with a distilla-
tion end point above 650°F. On the basis of confidential
information supplied to the Kettering Laboratory by each
of the API member companies on such materials and the unit
operations producing them, a sampling program is being
organized which will cover the current range of variations
in each process, Careful consideration is being given
not only to the characteristics of the particular products
which will be tested for carcinogenicity but to the feed
stocks and the unit operating conditions as well. In this
manner it will be possible to correlate the effect of the
trends in available charge stocks and refining practices
with the relative carcinogenic potencies of products formed.
Thus, the results of the testing program now planned. should
permit prediction of potential hazards as unit operations
change in the years to come.

As yet, a list of the specific samples to be tested
during the coming year has not been prepared since the
necessary data from the individual companies is not complete.
However, sufficient information is available to permit the
selection of a small number of samples from thermal cracking
of high boiling materials, both virgin gas oils and those
previously subjected to catalytic cracking. In additionit
is planned to request samples of hiﬁh boiling oils from TCC
units since to date no physiological testing of the heaviest
products from these operations has been carried out.

In reporting results of tests on future oil samples, a
direct comparison with a selution of a known concentration
of a standard carcinogenic hydrocarbon in a standard solvent
will be made. Preliminary tests are being run with solu~
tions of methylcholanthrene in benzene, at concentrations
from 0,01% te 0.6%. Previous results have indicated that
the tumor incidence curves for typical heavy catalytically
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cracked oils may be compared nicely with the curves for
such standard solutions., '

In further work the effect of the benzene solvent on
the tumor incidence and the induction period in mice will
be determined. Various non-volatile solvents, such as
methylnaphthalene, are being considered for this purpose.
However, it must be kept in mind that benzene solutions
of methylcholanthrene have been employed as standards for
many years in studies by English scientists. Their use
may therefore facilitate the interpretation of our laboratory
results in terms of practical hazards to exposed workers.

/\7( C""//vﬂjﬂ:'\_

4. Wesley Horton

June 3, 1949.



BIH-C-1a OCCUEATIONAL CANCER RYCORD

1, Name 2, Tlace of Death: City: Hospitel:
Reatdenae
3, States . clity: Street:
4. Sooiel gecurity No. 5o 80X 6. Color or Race:
Age
7. Date of Birth: 8, Yosrs: Mos, Deys: 9. Date of Death:
10, Ocoupation: 11, Industry a Busircas:
) Method of Diagrosis
12. Cruse of Dasth: 13, <Jlinfeal: Biopsy: Autopsy: Other:
44, Nars of Physicient 15, Strest: 16, City:
17. Clinicsl Diagnosis: 18, Pathologic Diagnosis: 19, Primary Sitet
20. Date of Firat Symptoms: 21, Dats of First Viait to Physician:
B2, Date of First Disgnosis: 23. Stage of Disease at First Diagnosis:

24, meton of Other Illresses of Site Affected: 5. History of Injury o Site Affected:

XIGRX

26, Xxposire: Have you ever imndled or worked mear any of the followimg? If yes, pive deteile.

M OF SUBSTANCE | NAME 0 BPLOYER | DAT® | LENGTH OF EXPOSIRE ; DESCRIBE TYPE OF E(POSURE AND ESTIMATY FERRCENT OF
, *ORIMG TIME ECPORD:




BIR-C~1b
QOccupational Canocer Record -~ Pege 2

27. Occupational History: List Occupations in Chromological Order bezinning vith last or present one.

Detes i TYPE OF USINESS
oy TO | NAME OF RMPLOYER - ADIRESS OF SMPLOYER (R _FRODLCT MADE | TITLE OF JOB | TYTE CF 'ORK PERFORKED

1
|

£28. Are there any other important materisles to which you havs bmen exposed?  (Hobbias; Habits; Ladicinas; Cosmetica; Diets;
Enviroament )

29, Additionel Information Obtainable at: (List Physicion; Lebtoratory; Hospitel; Insurence Go; Plant Kedicsl Department
Clinic; Tumor Resistry, etc.)

Heme: Address:
Wame Address:
Neme s Address:

30. Afny other informetion pertaining to Tumor {Multiplicity, sites, etc.):

€ XI




BIH-C-2

1. Neme of Company

PLAYT OANCER REOGRD

2. Looation:
3. XIn opsration since: 4, Produots Manufaotured:
5. Number of workers employed: In plant: In office:
Kale: e ememarres e ————
Ponele: e e S
\hite: — PN
Colorsd: e e e e b e —— e e - — e———
“. Nems of plant officisl - 7. Name of Flant Physician g
8. Inswanoe Carrier: 9, Carcinogenic hezards: :
10. Oporations involved: 11. Number of workers sxposed:
a. Constant exposure
be Intermittent exposure
c. Oocasionel exposure
12. Sex of exposed warkers: Male: Female: 13. Race; Vhite: Colored:
14. Duration of exposure: Mumber: Years:
Nember: Years:
Nurber: Yozrs:
15, Rate of turnover 1n exyosed group {s)
*$, Oancors Observed in sxposed group {s) Total number: Poriod:
17, Canaers by sites:




BIH-C~3

1. Name of Company:

PLANT CANCER RECORD

Date:

2, Looation:

In Operation sinece:

e —————————

4. Products Mapufacturedt

S, MNumber of ¥Yorkers: Total
Feneles
Males
¥hite
Colored

6. Name of Plant Manager:

Production:

Plant Physicisn:

8. Insurance Carrier:

9. Carcinogenic Hspards:

10. Operations Number of Workers

Involved Total, White Colored Mele Fexale Constant Intermittent Occasionsl
e
]
¢
-
.
be
4
h
i
3
k
1l
n
n
11. Type of Exposure Duration of Exposure Cancers Observed
Inbalation Skin Ingewtion Other Average Longest Site Number Period
a
b
e
-
°
b o
8
h
i
J
k
1
n
n

12. Rate of Labor Turnover:

Exposurs



(Interim Sub-Com. Med.Adv.API)

Meeting held in New York,
Friday, June 3, 9:30 A.M.
Room 6’}3, ESS0 S.0. Co.,

NOTRS FOR THE MEETING 15 W. 51st St
Sanples from processes listed in Felruary 1l mesting.

Attexpt to show effect of varying fesd stocks and operating
conditions with minimum number of samples, '

Reserve 150 of the 200 samples for refinery samples. Rest on
samples for analytical tool from laboratory.

Specific Samples

l. Clarified slurries from FCCU already indicted - some
variation shown. 3632 nearly most potent.

2. Effect of thermal cracking on heavy cat. cycle stock.

3. Effect of selected feeds in Houdry and 7TCC.

&e HBighly aromatic samples from 2 and 3 - pass Houdry operation.
Does recycling increase carcinogen concentration or
destroy carcinogens previously formed?

5. Effect of sulfur and nitrogen Hydrogenaticn by Union
HCOOR extraction of K bdases.

6. Slack wax (or slop on outside of presses). Crude sources
of those causing scrotal cancers.
Rhodessa, E. Texas Ok.

Started 6 concentrations of Me-chol. in bensens from 0.01% to
0.68 3 times a week.

Also 3631 and 3632.

Ask Lavis about meeting at Chester, Thursday, June 23.

May 31, 1949
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Hew members of the Subcommittee and gussts were introduced.

Mimites of the three previous meetings, November 1lth, 19548, February 1st,
1949 and March 1lth, 1549 were approved after a change was made on Page 3, Line 9
of the March 1lth, 1549 minutes by substituting the word “suggested® for “approved®.

stated that of the $40,000. capital funds provided by the
API, $30,478, had been applied to building costs and $8,264. had been put into
special equipment, leaving a balance of $1,258. to provide additional equipment as
needed. Of the API grant for current expenditure, there remained a balance of
$22,598. as of December 3lst, 1948, of which about $14,660. would be used during
the first six months of ‘this year, giving a balance of some $7,000. as of July lst,
1949, Current expenses from July lst, 1949 to June 30th, 1950 were estimated at
$122,600., of which about 25% would be covered by from payments from individual
companies for testing their samples, leaving some $90,000. to $100,000. to be
provided by the API,

Thanks to the API grant for capital expenditures, which came in the nick
of time, facilities would be awvailable by July 1lst for a colony of 10,000 mice which
would permit simultanecus studies on 175 to 200 samples. The API would have first
claim on these facilities; but after that, samples subtmitted dy any individual
company would be accepted for testing provided that they would not interfere with
the APl schedule,

In addition to Dr. Kehoe, Dr. Heyroth and Dr. Dutra, 11 other persons
would be required. Of these, Dr. A. Wesley Horton wae already engaged in securing
the necessary refinery and chemical data. Dr. J.J. Phair would start work on the
epidemiological phases of the problem after July 1lst. Other personnel would in-
clude: a chemist to assist Dr, Horton; a record clerk to maintain complete records
on all the mice; three technicians to do the actual application of samples to the
mice; one technician to prepare tissue sections for the pathologist; and two animal
caretakers. A principal investigator was yet to be selected. This investigator
would have to be an excellent pathologist, as well as a good administrator because
he would be responsidle for:

a. Supervisirg application of the samples to the mice.
b. Y¥stablishing standard criteria for: .

1., Determining existence of tumors.
2. Differentiating between tumors and dermatitis.
3.- Establishing whether tumors are benign or malignant.

Dr, Newquist asked about the method of selecting samples for testing,
Dr. Xehoe replied that this would be the duty of Dr. Horton, working with the

Subcommittee and its technical advisors.

Mr. Beard asked whether results of tesis of samples submitted by indi-
vidusl companies would be available to the API. Dr. Kehoe said they would be
available only with the consent of the particular company and then only on a
confidential basis.

Mr. Fischer thought the proposed program was well organized but wondered
whether the personnel proposed by Dr. Kehoe would be sufficient to carry on all the

necessary work,
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Dr, Newquist thought experiments on primates should be started at an
early date because of the time required to get results. Dr. Kshoe replied that
investigators of carcinogenicity of petroleum and its products had two cbjectives:
first, to find a tool for determining potencies; and second, to determine whether
results of animal tests are applicable to man. The first phase required a group
of stable, non-variable animals, such as the highly inbred C:H mouse strain.

This stability and lack of variability between the individ animals was not
found in primates. As to the second phase, there was no definite evidence as yet
that the results obtained in mice were applicadle tc man. It might be necessary
to use other animals to establish the relationship. In that case, the laboratory
had other animals availabdle and, while it was not anticipated that monkeys would
be used at first, this might be dope later. EHuman experiments could not be set
up until a good deal more information and knowledge was availadble, and even then
only carried out under his personal responsidility.

Dr. Simpson pointed out that since susceptidility varies between in-
dividuals and eince humans are not homogenscus, any tests on humans would have
to be done with statistically significant groups (many thousands) and that there-
fore, as far as establishing potencies is concerned, this approach would not be
practical. Furthermore, a carcinogen too low in amount to produce a local
reaction, might be absorbed and produce a carcinoms elsewhere in the body.

) Bol, S.J.M, Auld, Chairman of the Research Group of the Institute of
Petroleum, London, descrided the carcinogenicity problem in England and asked
for an exchange of information detween the APl and the Institute of Petroleunm,
Mule spimer's cancer was still a problem in England, 20 deaths having occurred
in 1947, After the earlier work in the nineteen twenties, there had been a lunll
tut the subject was trought up again after the war, largely due to the action of
the trade unions. The University of Birmingham had started reseasrch work and had
found that extracts from solvent refining operations produced skin conditions
which were “rore than a mere dermatitie". More recently suspicion had been cast
on some cutting oils and some motor oils from Scotland (mot shale oils). The
publicity attending the use of mineral oils as cooking oils during the war caused
the Government to enter the picture with the result that the Medical Research
Council (a government group) and the Institute of Petroleum (which succeeded the
Petroleunm Board) were now cooperating as a jJoint committee., Under the direction
of Mesars. Squiers, Cook, Perguson, Woodhouse, Irvine and Auld, a long-range
research study has been started, beginning with an investigation of these thres,
erudes?

Venezuelan crude -~ naphthenic type
Middle East crude = Kuwait
Mid-Continent crude (USA) - of importance in lubricants.

A certain amount of support was given still to the unfortunate formula by Twort
regarding refractivity; but later work indicated that the higher the aromaticity,
the higher the carcinogenicity. The industry in England had made white oils
avalilable buit there has been little demand for them as yet. There was no evidence
that solvent refined oils are carcincgenic, Shale olls were going out of the
picture. Some preliminary idea on potency of oils might possibly be had by
dstermining their effects on plants. It appeared that the fractions which are

the most active plant poisons are those that seem to possess the highest carcino=
genic potency and that perhaps by fractionating the oils and testing these

.,3-

»



fractions on plants some index of carcinogenicity might be developed.

2rs Yoody read a letter from the American Cancer Society requesting
the API to report the amount of money it was spending on cancer research, so the
Society could include it in their report of grants-in-aid for cancer research.
Mr. Stroop was asked to obtain information on how this data would be used by the
American Cancer Society.

Action Yy the Subcommittes « It was voted to recommend to the Medical
Adivsory Committee that! ’

1 - Information on carcinogenicity be exchanged with
the Institute of Petroleum.

2 = The budget for the year deginning July lst, 1949
for the program at Kettering laboratory be in=
creased to $100,000.00 )

Mclver Woody
Chairman

AE. Dooley
Secretary
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A meeting of the Subcommittee on Carcinogenicity was convered at 10 A.M., Friday,

March 11th, 1549, at 15 West 51st Street, Rew York City.
MEMEERS PRESENT3

A.X. Hoag R.S. Bonsid

J.P. Holt A+E. Dooley

¥.R. levis H.G.M. Tischer

K.§. Newquist E.P. lankelma

McIver Woody K.G. HacKensie
GQUESTS$

AW, Horton -~ University of Cincinnatd

JeJo Phalr <~ University of Cincinnati

D.V. Stroop - American Petroleum Institute
TOTAL IN ATTENDARCE - 13

MEMEFRS JBSENT:

L.X. Curtis L.C, Beard
T.M. Frank 3
TJ. Kelly H.H, Zuidema
Ceds Swan

Dr. J.J. Phair, Professor of Preventive Medicine, University of Cincinnati, was

introduced. Minutes of the meeting of February lst were approved.

Dr. Horton reported that his laboratory equipment is being assembled and his new
facilities will bde availadle about May lst. In the meantime, he is visiting
refineries and studying the various types of catalytic cracking units and their

cperation for the purpose of maiking the proper choice of samples.

He stated that Shell had offered to cooperate in a pillot-plant operation to yield
samples which could be used to determine effects of variables, such as natures of



fesd, temperature, rate of through-put, etc., He thought this spproach to the
pro‘biom might yield valuadle data and samples that could bde studied concurrently
wvith: (a) the search for an analytical tool, and (b) the animal testing of the
1ist of materials recommended by the technical advisors to the Subcommittes in
1¢s January 31lst, 1549 meeting.

Dr. Holt said that before dsciding on the inclusion of the pilot plant a'auroa.ch.
the technical advisors should be consulted. :

Mr. Fischer felt that the pilot plant phase, while of scientific interest, might
not answer the practical problems because of the great variations in feed stocks.
He feared that 4t might bog down the animal testing program and bdelieved that it
should receive a low priority until answers to the practical phases of the probdlem
had been obtained.

Mr. Bonsib agreed with Mr. Fischer's comments because of the many variations in
feed stocks.

Dr. Horton replied that refinery samples would present these game variations and
complications. It was his plan to get the pilot plant runs on three selected feeds
containing; 0, 30 and 60 per cent aromatics respectively.

Mr. lankelma, while agreeing with Mr, Mscher, believed that sooner or later this
phase would have to be a part of the study.

My, NacEKenzie thought that the nature of the charge stock was of minor importance
compared to operating conditions; and that one run on a paraffinic stock should
settle the question of the effects of time and temperaturse. .

Nr. Fischer said that his company had tested samples from different feed stocks
and had concluded that fluid-catalytic cracking operations presented a carcino-
genicity problem. Ee recommended that the analytical study be given priority. .

Dr. Horton urged that Shell'ls offer be considered because of the time required
to prepars the samples. He pointed out that oil 3632 was bdeing fractionated
and that the fractions would be tested on animals. An attempt was being made,
to isolate the carcinogens in hope of obtaining an analytical tool.

It was the unanimous opinion of the Subcommittee that the analytical work on
01l 3632 should go ahead. .

Dr. Horton said that this lnal}'.ticul work may be long and complex; he thought that
the other phases should not be dslayed.

Dr. Holt divided the problem into four aspects!
1. Does a probdlem exist?! That was the question two or three

years ago, VWork to date indicates that there is a potential
problem.
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2¢ VYhere does it exist; in what operations, oils, fractions,
materials, etc. is there a hazard that requires protective
measures?

3. Can these operations be changed to control the probdlem?
L. Development of a technique to eliminate animal testing.

If & study of the processes were added, there would not be sufficient facilities
available. He recommended that a 1ist be made of all samples to de studied gnd
that the Subcommittee then schedule them for priority in testing.

Nr. Fischer said that such a list of samples had been approved at the last meeting
of the technical advisors and that Dr. Borton was to collect the samples listed
and report to the Subcommittes. The proposed schedule of testing them and the
analytical work on 01l 3632 should be continued concurrently. Eis personal view
was that samples obtained from a pilot plant run should de placed way down on

the list.

Dr, Horton estimated that when the new facilities are availadle about June lst,
4,500 mice could de handled which would mean that 150 to 200 samples conld be
undergoing tests at one time.

Dr. Eoag sald that the first oils to study were those to which exposures are now
occurring, in order to dstermine control measures.

Dr. Newquist was of the opinion that, while it was very important to test various
oils in ordsr to determine which ones present a hazard and call for protective
measures; navertheless, the analytical work should be continued., Also, because of
the limited number of samples that can be tested, the pilot plant studies should

get under way.

Dr. Woody said that this question would bBe up for discussion sgain at the April
meeting in Detreit and that, in the meantime, Dr. Horton would discuss it with

Dr. Xehoe and Dr. BOWOth.

Dr. Holt proposed that Dr. Horton prepare a summary showing the total number of
samples that may be desirable to study at Cincinnati between July 1549 and ‘
July 1951 and the order in which they should be studied. Dr. Horton agreed to

submit such a list dy May 15th.

Reporting on the National Cancer Conference recently held in Memphis, Dr. Hosg

said that Dr. Holt and Mr. Macher were to be congratulated on their handling of
the subject. Dr. Newguist added that the cancer question was now an open story.
He also commended Dr. Holt for his presentation; no hysteria was aroused and what

vas said was not embarrassing.

Dr. Woody submitted a revision of our confidential memorandum of April 2nd, 1948
proposed by Dr. Curtis. On page 3, the third sentence in the last paragraph was
changed to read as follows:



"Experiments in the laboratory have shown that certain of the
high-boiling materials from these nswer processes cause the de-
velopment of tumors and cancers on mice.”

and the foot=note was omitted.

Dr. Phair said that he planned to get acquainted with the medical directors of the
various commanies to see what medical records are available and to determine whether
epidemiological techniques could be applied to advantage. The long "incudatioen
pericd” was one of the factors that complicated the problem. The adoption of
control measures might be better than attempts to eliminate the hazard. In re-
sponse t0 a question from Dr. Newquist, Dr. Fhair said that a cancer registry -

for the petroleum industry was an inherent objective of the control program. BHs
added that he had doubts as to the successful enforcement of laws requiring the
reporting of cancer cases, as has bsen proposed by some investigators,

The next meeting of the Subcommittee will be held 4in Detroit April lst, 1949,

McIver Woody
4.2, Dooley Chairman
Secretary
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- STANDARD O1L DEVELOPMENT GCOMP
". * RESEARCH AND DEVELOPMENT DEPARTMENT
15 WEST 51ST STREET, NEW YORK 19, N, Y.
T . February 9, ‘1949

SO L aNTIAL
Dre. MeIver Woody
Medical Department $;’;53N

Bulladaing

Dear Dr. Woody: s
P
In response to your request as Chalrman of the Sub-
committee on Carcinogenicity of the Madical Advisory Committee
of the A.P.l., dated November 22, 1948, an invitation was ex-
tended to the members of ths Nedlcal Advisory Committee to at-
tend & meeting for the purpose. of considering the prodlem of
sample testing. The meeting was held on Janus , in
the A.P.J. Board Roolm and uh8 recomme ong arrived at are
given in the attached.

The ocutcome of the discussion was reviewed by the
writer at the meeting of the Subcommittee on Carclnogeniclty
on February 1, 1949, esnd since no ssrious objeetions were
volced by ths membter:z vl your Committee, I ussume that the
technical advisors have discharged their assignment in a
manner acceptable to the Subcommittee,

I belleve it was agreed that you will send coples of
the attached review of the discussion to gil members of the
¥edicel Advisory Committee,

Very truly yours,

HGNF :EC o« M, FISCHER .

CC:Mr.D.V.Stroop

s.:%: e & v e 2N .l IAL

———— rena s “a vy P
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MEETING OF THEE TECHNICAL ADVISORS
OF THE
SUBCOMMITTEE ON CARCINOGENICITY
MEDICAL ADVISORY COMMITTEE
AMERICAN PETROLEUM INSTITUTE

January 31, 1949
New York. N.Y.

A meeting of the Technica! Advisors of the Subcommittes on
cinoganiclty was held in the A.P.I. Board Room, 30 Roekefsl_er
P.aza, Wew York City, at 1(0:C0 A.M., January 31, 1949, Present were:

A. C. Ccle H. Po Lankelmsa

A. E. Dcilley W. R, Hyers for H., W, Fleld

N. J. Gothard C. A. Swen

Ao E; Heoag H. R. Warrieck

A, W. Horten N. B. Wiison for H, H, Zuidema
K. G. Mackenzle Melver Woody

H. G. . Fischer, Acting Chalrman

Lultters vere recelved from the followlng regretting thelr 1nabllity
$& attond: . :

E, W, Adams

L. C. Beard, J=.

R. S, Bensit

H:. H., Zuldema

J&viow of Discussion

Le Purpose of Meeting .

The acting chalrman read hls letter of January 7, 1946,
to Mr. D, V. Stroop {ccpy attached) cutlining the purpose of ths
Icoting to ths eoffect that the technical advisors would redefine the
gojectives of the program to te co-ordinzted by Ir. Horton and aid
him with the selectlon of samples sultable for study by the Xettering
Laxeoratory of Applled Physiology, University of Cincinnati, College
cf liedieine, under the direction of Dr. R. A, Kehoe, The group con-
surred in this.

2, Cbjectives

There appear to be two main objectives, whizh wore
worded as follows:

{a) Iz is desired to establish in what crudes and frac-
ticns theroof compounds are present that may possess carsinogenic
properties and the type of processes that may elther concentrate or
vreats them and, if so, under what conditions.

.
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(b) Establish analytical procedures that will permit
dlistingulshing betwoen fractions, according to blological testing,
that possess carcinogenic properties and those that do not. It would
be useful if an index could be devised whereby a refiner could meas-
ure the degres of carcinogenicity in fractions thst are being handled
in a refinery or in products that are delivered to the trade.

» Mr. Mackenzie proposed that prioriiy be given Item (b)
because a suitable and reliable anslytical procedure would cbviate
the need for biologicel testing of an unnecessarily lerge number cof
semples, The anelytical procedure would screen the inactive or the
least active from the most active materlals for blologlecal testing
and would serve to avoid overtaxing the capacity of avallable-facilie
ties, .

The group agreed to the objectives as outlined, and to
lir, Mackenzle's proposal,

3~ Selection of Semples for Testing
(a) Crudes

The thousht was expressed that the testing o
various types of crudes from difforent sources (domestic and foreigai
would produse information of value to the p"oducing end opsrating
eocmpanies. Eowever, it was the concensus of the group that the test-
ing of crudss zhculd bte deferred until the eaamiﬂation of feed stealit
from vericus scurces to a variety of conversion processes and the
study of products resulting therefrom dlscleses specific propertles
tha%t ahould bhe troced to crude source, in which case selecitsnd srudss
shoulsd receive closer scrutiny im the future.

{b) Processes

1
It appears thet conversion procasses, both thermal
and eatalytlc, deserve prime attentlon. These wore liocted cs followe:
Thermax - Gas Cii

Realids

Reforming

Cokling

Gas Reversion

Steam Cracxing

In this comnection, Ir. Les Beard, in his isticr of January 13 to

B, G. M. Fischer, suggested that sericus conslidsration should be glvan
tc "thermally cracked residuum from procescses opsrating at high tem-
peratuses and on aromatic charge stock, If requested to do so, I nhe-
lieve that it would be possible for us tc supply you with 2 sample of
vapor phese (DeFlorez} tar from an old DeFlorez ualt operating on
Mirando charge with a transfer line tempersture of about 930,."
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Catalytic «  Houdry
TCC

Fluid
Houdriflow
Cycloversion
Hydroforming

Catalytlic desulfurization was also mentloned; however, it was deciced
that this would be of marginal interost in view of the fact that the
operation is carried out under relatively mild conditions with 11t.lo,
if eny, conversion ol the feed stock to lower or higher molecular
wolght products. This operation may merit consiceration at a later
dete,

{¢) Niscellaneous

Beod Wax
Slack Wex
Raw lube stoclts {(unrefined}
Solvent extracts
{Furfural, Phenol, SO, etc:)

In this comnection, acid sludge or oily producis
derlivcd from ecld sludge were mentioned. The group agresd that this
would be of merginal interest in view of the fact that most acid olls
contain relatively large guentities of sulfuric scld and adéitioncl.
procecsing would be regquired to render them suitable for animal ex-
perimentation. The Item wlll remain on the program for future een-
sideration.

Roforrirg to ths previcusly qucted letter, D-. ics
Baard also suggested "slack wax from preccing poraffin ciauil.euou.
prefercbly where the paraffin distilliate heos had no acld tresimont®
and "Rod Wax - that peraffin whish sccumulates in ths collesting !
2ires and crude tanks, particulerly from wells in California, whi:h,.
becauze of thsir dep:h, produce fwarm! cruds.™

It was sizreed that Dr. Horton wi olic** from he
ccmpanies participating lr this progranm represehua*ive samplies of the
fecd stoclks to the processes listed and products »he“efrcm, ard

wha*s'er information zan be obtained on ope*auing conditions &n
yielids, and that he will concentrate his Investigation primarily oa
such sauples as can be expected to yield the most pertinent infarzae-
tion for tying together the blologlcel and analytical pheses of tho

protlem.

« Horton briefly outlinsd tho scope ¢f his anc-
lytical program. In this connection, the acting chairman stated that
oxtensive information had already been obiteined which may prove use-

ful to Dr., Horton and expreased the hope that all companies having
such informetion in their possession would freely disclose it to him,
Dr. Horton stated that in his preliminary contacts with varicus come
panles he had recelved excecllent eco-operation,



e

4, Semples Tested by the Kettering laboratory

Ir. Horton reviewed the results of the studies by the
Kettering Laboratory of Applied Physiology, Collsge of MNedicine, Tnla
versalty of Cincinnati, on eight szmples which had been selected some
time ago by the Subcommittes on Carcinogenicity. The results were re=-
ported in detail under date of November 5, 1%43, by Dr. F. F. Heyroth.
Only one 3ample, 0L No, W-3532 {a clarified oil frcm catalytic crack-
ing) disclosed a high order of cerolnogenic activity. Another oll,
W-363%, (& raaidual fron thermal cracking) produced only one tumer of
& low grade of zmalignancy. A third oll, No. 11980, {a low-beolling dis-
tillats from catalytlc cracking) s-oduced changes in the sxin cf twe
animals which gave a moderate evidence of malignency. In this con-
neoction, Dr. Eorton stresssd thes need for subjecting as many animels
83 possible to a pathclogical exzaminaticn in order to avoid error:z
that frequently arise from gross observation. He cited an example
where lssiona thet had been reporited a&s tumers by visuel ,nspec.ioﬁ
{011 No, 3831) wers found uo be not malignant when areas of the akin
were axamined microscopicelly. In ancther cese (01l N-8295-2) a tumor
was found that waes not decectsd by visuel exsasmingtion.

The greup agreed that the lurgest possible number of
animals should reseive o pataolsclisat exaninauioq in crder to make fhe
results of the biological ts2sting as roeliable and useful as posnio
Gross examination appeers to be adequete for judging ths results of
3omplss which have a high zarcins aﬂic scoivity-

The gvestion wes iralzsd whether informution wes zvailedle
en the feed stocks tc the processss from which the eight 2.F7.1.
sumples wer2 produscd, sid alsc 7ield data mnd operating ccnditions,
dr. warrick, who nud besn inssrumeninl ln obisining thess szmples,
statel that sush infernziion hed nc t been reguresisd, as 1% was doudted
that 1f vcoculd hzve bsen furnisnsd; hiowever, he agrsesed to acgralint Dr.
Herton with his ceontactis in procurin: these sazples and Dr. Zorzos
will atvemnt to ob sin wkhatever infermczticn ths respscilve companise

2

may e in a positior to diaclose to him.
8. Froducis trom Qther Incu:irles
o oréder to permlt drawiig swltetie cocmperlscns betiyraen
wrocdusta derived from reiroleum and praducLJ from other relzzed
scur css, 2t 1s recomrenied taat sampiss Te ottained of coel tar, water
2es tar, end shele oil {domestic and forelgn! for study.

8. Funds Avzilable
In view o the pcscibllity thet ~pproprleted funds may
a0t be adeguate to finencs the work to be underieken by the Ketiterling
Laboratory when the full prezrem goes into ef'fect, the guestion was
~aised as Lo how tmck moncy was evalledle. According tec: informat.-sn
supplied by ¥r. Strocp, the Ketftering _abecratory received a grant of




$25,000 in 1948 which appears to be sufficlent to cover their operat-
inz expenses until July 1, 1949. An additionsl $25,000 is on deposit
which can then be made availadble 1f needed. In addition, ¥r, Stroop
has included in hils list of subscriptions & request for $25,000 to be
ready for Dr. Kehoe on January 1, 1850, to cover the =:1x months!
period to July 1, 1850. Dr. Horton indicated that he expected to
have laboratory facilities available by June 1, 1949, and that the
blological laboratory will be in a position to handle about one hunde
" red samples, with provlsions for approximately 4,500 mice.

It is anticipated that in order to carry out the recome
mendations arrived &t by the technical advisors, the Kettering labo-
ratory may reguire the services of an addiiional pathologist, and Dr.
Horton may require the addition of another member to his staff,

The meeting adjourned at 12:45 P.M.

Roxy Dowllng-
Acting Secretary

2/8/49



{coPY) STARDARD OIL DEVELOFMENT COMPANY

Research and Development Department
15 Yest Slst Strest
New York 19, K.Y.

January 7, 1949

Mr, D. V. Styroop .
American Petroleum Institute .
50 West 50th Street

New York City

Dear Mr. Stroop:

You will recall that among the recommendations adopted at the meeting
of the API Medicel Advisory Committee Sub-Committee on Carcinogenicity on
November 11, 1948, at Chicego, Item 4 (appearing in the mirnutes) reads as follows:

"That the fundamental chemical and physical studies that are
indicated to investigete the operational technical aspects of this prodlem
may require considerably more money than anticipated; and it is
recommended that the technical advisers group consider the problem again
end preeent their recommendations to the Sub-committes on Carcinogenicity.”

In this connection, Dr. McIver Woody, Chairman of the Sub-committee on
Carcinogenicity, has written me as follows:

"Now that Dr. A. Wesley Eorton has been selscted hy Dr. Kehoe to
investigate the chemical aspects of the problem, it will be greatly
appreciated 1f you would call & meeting of the technical advisers to confer
wvith Dr. Horton on methods of selecting samples for future testing, taking
into account the nature of the erude, its source, the temperature
condlitions, etc.”

As T undsrstand the situstion, it is desired that the technical
advisers redefine the objectives of the program to be coordinated by Dr. Horton
and aid him with the selection of suitable samples for study by the Kettering
Laboratory of Applied Physiology, University of Cincinnati, College of Madicins,
under the direction of Dr. R. A. Kshoe.

. I ehall be glad to corduct this meeting in response to Dr. Woody's
invitation and would suggest the date of Janusry 31, 1949, in the API Board Roam
on the 20th floor at 50 West 50th Street, New York City, at 10:00 A.M.

Since the group will wish to arrive at definite conclusions and
recommendations, it is hoped that the technical advisers will find it convenient
to attend this meeting in person.

If you ere in egreemsnt with this method of putting into effect the
recommendation adopted by the Medical Adviscry Cammittee, I shall appreciate your
extending an invitation to Dr. Horton and the associate members of the Medical
Advisory Committee to attend this meeting and to others who you feel would be
interested in participating in the discussion.

Plesse advise,
. Very truly yours,
HEGHF:HC
CC: Dr. McI.Woody /sf g. g ﬁ gigég;
Dr. JoPoKOlt L - -



6.

8.

Summary of Replies

Should the epldemiological study

a. be continued for an indefinite period on an industry-wide
basis,

b. be maintained as a current registry of actual cases from
petrolsum products, or

c. be lim:ted to studies of a smaller number of refineries and
othecr operations where medical departments exlst and re-
liable medical data can be obtained?

a 5
b 16
¢ 25
None 1
Revise prosent procsedure 2
. Opinion deferrad 2
No answer 2

Has sufficient information bucn developed to date in these studles
to enavle the individual companies to formulate adsquatse control
measures

a, for their own employees,

b, for their customers?

Employes Yes 19 ¥o 18
Customers Yes 6 No 28
¥o answer 3

For how lon: should the total sxpenditures bes continusd at the
pressnt rate of $100,000 per year or should they be reduced to an
amount sufficient to cover specific objectives only?

Reduce for spacific '

ob jectives 26
Continue at present rate 10
No angwer 1

What other comments or recommendations do you have?

See attached exhibit



RIPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 1

Should animal tests be made on samples Selected in 1949 but as yet not
tested; specifically those from desulfurization, steam cracking, rod
waxes, coal tar, domestic and Britlish shale oll?

SUB-COMM.  NON-COM. TOTAL
M A M A

Yo 2 2 e 4 10
¥o - if analytical technique
is sufficient 1 1l 2
Yeos 4 2 2 8
Yes - newly collected samples,
éomestic materials before Brit. 1l 1 2
Yes - limited number 1l 1 ’ 2
Yes -« rod waxes only 1l 1l 2
Yes - rod waxes, coal tar,
British shale oil only 1 2 3
Yes - rod waxes, coal tar, .
crudes only 2 1 '3
Yes - shale oil only l 1l 1 2 5
SUMIEARY

No 10

Yes 14

Certaln ones only 13



REFLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY
QUESTION 2

Should additional samples representing any of the processes and pro-
ducts in the 1949 list be tested on animals? If so, which ones?

M A M A ’

N¥o 5 S 3 6 17
No, probably 1 1
Yot too importanyd 1 1
¥o -~ if analytical technique
is sufficient 1 1 2
Yes 1 1 , 2
Yes, probably 1 1
Yes - only in connectlon with
analytical technique 2 2
Yss - high potency products
only 1 1 2
Yes - some, based on Dr,
iilehoe'ls advice 1 1
Yes - rod waxes 1 1
ves - asphalts, lube oils,
aromatic solvents, cutting ’
0ils and other products where
oxposure factor is high 2 1l 3
Vas - sulfur dioxide extract
cils from cat.gas cils; methyl
napnthalene, heavy nitrogen cyc-
iic cpds., hsavy virgin gas
vils; HF aclid soluble oils;
heavy oils from dehydrogenation
of butane and butylene 1 1 2
o answer 1 1 2
SUMMARY

No ' 2

Yes

Somse

QOther processes
* and products
No answer

e Yo



REPLIES TO QUESTIONNAIRE - SUBCOMMITTEEZ ON CARCINOGENICITY

QUISTION 3

Should the animal testing program be continued on its present scale
for one more year or for two more years, by the selection of addition-
al samples from various processes or should it taper off and be con-
fined to the necessary animal tests in commection with the development
of an analytical technique?

M A M A
Taper off on animal tests
and expand analytical
technique 4 1 4 8 17
Restrict new samples and
complete analytical technique 1 4 5
Rostrict and complete analy-
tical technique, study fuel
ails 1 1
Analytical technigue only, if }
lirited to one cholce 1 1
Continue for 2 years at least 1 3 2 6

Should be continued for many
years 1 1

Continue especially for ana~ ;
lytical technique 1l 1 2

Continue at such scale as de=~
cided by Medical Advisory
Committes 2 1 3

No answer 1 1

Taper off on animal tests 26
and expand on analytlecal
tachnlque

Continue at present scale

As decided by Committee

Ko answer

LV I



REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 4

Should a large~-scale animal testing program be initlated on fuel oils
to determine their potential hazards, if any, or should evaluation of
these fuels await the devolopment of an analytical technique?

SUB-COMM,  NON-COMM TOTAL
M A M A
Awalt development of ana-
lytical technique 3 1l 3 5 12
Await analytical technique -
include 1920-1940 fuels with-
out catalytically cracked
fractions 2 2
Check analytical technique by
animal tests . 2 1 3
No animal testing for fuel h
oils 2 2 4
No need to concentrate on .
residual fuel oils 2 1 3
Review animal testing pro-
gram before starting 1 1 2
Yes for animal testing 1 1 2
Yzs, for animal testing on a i
limited scale for typical
types of opegrations 1 1 1 3 "6
Yes, after present project 1s
cowpleted or shows more posi-
tive results 1 1 2
Ko answer 1 1
SUMMARY
Awalt analytical technique 28

Initiate animal testing program 8
Yo answer 1



REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION S

Should efforts be directed toward development of a technique to eli-
minate the carcinogenic effect of an oil by removal or conversion of
the carcinogens?

SUB~COMM. NON-COMM. TQTAL
M A M A
No 2 3 3 8 16
Ko = 0.K. though in connec-
tion with the study of pure
carcinogens 3 2 5
¥o - but destermine the car-
cinogen 1 ) 1
Premature - prcbably not a
Med. Adv. Comm. function 2 2 1l 1 6
Yes 2 2 4
Yes -~ preliminary efforts only 1l 1
Yos - for consumer protection 1 1

Indefinite - conversion would
bs safer than removing carcino- ‘

Fens 1 1 2
No answer 1 1
SUMMARY

No 28

Yes 6 -

No answer & i




REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 6

Should the epldemioclogical study
a., be continued for an indefinite peéeriod on an industry-wide basis,
b. be maintained as a current registry of actual cases {rom pet-
roleum products, or
¢, be limited to studles of a smaller number of refineries and
othsr operations where medical departments exist and reliable
medical data can be cobtained?

SUB-COMM . NON-COMM. TOTAL
M A M A
b and ¢ only 5 2 2 3' i2
bore 1 3 4
a only 1 2 1 4
a if possible 1 1
¢ only 2 1 3 3 9

Modify present survey and than

make an epidemiological study 1 1 2
Obtain Dr. Phairt's opinion 1 1 2
No epldemioclogical study 1 1
No answer 1 1 -
SITIMARY

a 5

b 16

¢ 25

None 1

Revise present procedure 2

Opinion deferred e

Ko answer 2




REPLIES TO QUESTICNNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 7

Has suflicient information been developed to date in these studies to
enable the individual companies to formulate adequate control measures
a, for their own employes,
b. for their customers?

SUB~-COMM. HON-COMM. TOTAL
M A M A
Employes, yes - customors,
yes 2 2 4
Engloyes, yes - customers,
no 5 2 2 4 13
Emzloyes yes -~ customers,
yes (tentatively) 1. . 1l 2
Employes, no - customers,
questionable . 2 1 3
Employes, no - customers,
no 5 3 2 2 12
Cannot answer intslligently 1 1
¥o answer 1 1 2
Employes Yes 19 No 15
Castomers Yeos 6 No 28

No answer 3




REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 8

For naow long should the total expenditures be continued at.the present
rate of 100,000 per year or should they be reduced to an amount suf-
ficlent to cover specific objectives only?

SUB-COMMe NON- COMM, TOTAL
M A M A
For specific objectives only 3 3 6 8 20
Should taper off soon 1 1
At such scale as decided
necessary by Med.Adv,Comm, 2 3 5
Continue for one year and
then raview 1 1
Continuge for at least 2
years 1 1 1 A 4
Continue as at present 1 1
Contine at present rate but
alter line of cmphasis 1 1 2
Continue until completed, even
if higher cost 2 ‘ 2
No answer 1 1
ST.MARY

Reduce for specific

‘ob jectives 26
Continue at present rate 10
No answer ’ 1




REPLIZS TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

UESTTON 9

What other comments or recommendations do you have?

SUB-COMM.

M A
Study protective creams 7 4
Study protective creams and
washing 3 1
Study protective clothing
and devices 4 1
Study cleansing agents
Inhalation studies of potent
oils as possible pulmonary
carcinogens 3 2
Evaluate hazard to humans
(using monkeys) of oil
vapors alone 1 1

Animal tests with and without
washing but stopping applica-
tion when first tumor appears

Develop & non-biological test

Continue or expand work on iso-
lation of pure carcinogens

Test monkeys or doés to getd
better human corrslation

Translate animal test results
t0 humans

1

NON-CO
M

MM .
A




Replies to Questionnaire
Question ©

SUB-COMM.
M A

Develop information on what
constitutes hazard with re-
spect to concentration and
length of exposure 1

Develop reasonable potency
factor applicable to normal
working conditions

Discuss matter of consumer
risk

Develop information to com-
pare properties of cat, and
thermal oils which are potent

to mice with slack waxes and
sninning oils where human ex-
posures ars known 1

Study marketoed products - 1

Study lube oils-{insoluble
cutting cils) where exposure
factor is high 1 1

Study soot from chimneys where
0il and coal are uscd as fuel 1

Study singls ring aromatics or
Z-condensed ring aromatics to

see if they act similarly to

aodecyl benzene 2

Study cocarcinogenic effect of
ultra-violet radiation

Countinue sufficient studies to
m2intain a continuing reassur-
ance that present conclusions
are sound

Gzather all possible information
for possible future medico-legal
usae

Collaborate with General Comm.
on Refining in the definition
of future work 1

NON-COLIM.
M A
1 3
1 1
1
1
1l
1 2
1 1

-Pe

TOTAL

Ay ]




Replies to Questionnaire

Question 9 B
SUB=-COMM. NON~COMM, TOTAL
M A M A

Bxpress commendation for
excellent work done 1 1 2

Prefors to defer oplnion un-
til Novombar meating 2 2
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AMERICAN PETROLEUM INSTITUTE
B0 WEST S0TH STREET
NEW YORK 20, N. Y.

August 20, 1951

Members and Associates
Subcommittee on Carcinogenicity ryo W\.J_
L { ,S é:-,, .w..uwr*

Gentlemen: b 23 At

This subcommittee i3 now in its seventh yea.r and up to date spproximstely

:218,000 bas been expended on the API carcinogenicity project and en additional
$100,000 has been earmsrked for the yesr ending June 30, 1952. Dr. Kehoe's staff
has done excellent work snd the information obtained has been invaluable., However,

it is conceiveble that unless the program is reviewed in the light of the original

objectives and needs of the petroleum industry, it might go on indefinitely at
(Jigh cost and some of the information developed might not have much practical

value to the industry.

L5 45

Therefore, I will appreciate receiving your recommendations on the gpe~
cific questions in the atfached questionnaire in order that the Subcommittee can
collaborate more effectively with Kettering leboratory as regards samples to be
tested, development of an analyticel tecknique and other phases of the project.
Comments are also invited from members and associates of the Medical Advisory
Committee who are not on this Subcommittee.

For your informstion, I am attaching tables showing the number of animal
tests and samples representing the processes and products selected by the Sub-
committee on Februery 1, 1940 and the potencies of 50 samples or fractions there-
from. These figures are as of April 12, 1951, and undoubtedly, additiomal tests
bave been completed since then.

I will sppreciste receiving replies of all members and associstes of
the Medical Advisory Committee not later than September 17, 1951. If the replies
are widely divergent, it may be advissble to hold a meeting of the Subcommittee
in Cincinnati ebout the second week in October. In such event, you will receive

adequate notice.

As you know, a report on the cercinogenicity project is to be given to
the General Committee, Division of Refining, API, by Dr. Kehoe on November 6. It
is quite possible that the General Committee will want to know ebout our future
plans for studying snd handling this subject so it is doubly important for the
Medical Advisory Committee to heve scme definite recommendations from you.

Very truly yours,

.

M. N. Newguist, M.D,
Chairman, Subcommittee on Carcinogenicity

MNN:GH

Attach:

mes Members and Associates, Medical Advisory Comm.
Dr. R. A. Kehoe




Table 1 - Fumber of samples being tested on animals
ag of April 12, 19 epresenting processes D ucts

Bunber Rurber

of samples pf teptn#
STRAIGHT THEERMAL FROCESSES . )

GAS OIL CRACKING

Charge 3 3

Recycle gas oil 1l 1

Fuel oil 2 2

Toyr 12 13
VISCOSITY EREAKING

Cycle gas oil 1 1

Resgid 2 2
RAPHTHA REFORMING

Tay 3 3
COKING

Charge 1 3

Gas oil 1 1

Heavy gas oil 3 3

Blow down oil A3 1

Wax Tailings 1 1
GAS REVERSION (POLYFORMING)

Tar 3 - 3
STEAM CRACKING 0 0

CATALYTIC PROCESSES

EQOUDRY

EBeavy gas oil 6 6
TRERMOFOR CATALYTIC CRACKING

Cycle gas oil 1 1

Recycle gas oil 1 1

Synthetic bottoms 9 9
FLUID CATALYTIC CRACKIRG

Gas oil 1 1l

Heavy cycle gas oil 2 2

Bottoms (700°f4) from heavy

gcycle gas oil 4 2

Decanted oil 8 33

Slurry 2 2
BOUDRYFIOW 0 0
CYCLOVERSION

Heavy gas oil . 1l 1l

# Does not dnclude animal tests for cocarcinogenicity, effects of washing, or
tests on methylcholanthyene or dimethyl benzanthracene standards.



- 2=
Runber Hunber
- of sampies of tests¥#
BEYDROFORMING )
Bottoms 2 . 2
DESULFURIZATION (marginal case) 0 : 0
SPECTIFIC FRODUCTS
ROD WAXES 0 o
SLACK WAXES . .
Charge to press . 1 1
Dewaxed oil 2 2

CERTAIN RAW LUBE STOCKS (UNTREATED)

Raphthenic distillate 1 2
Gas oil 1 1
Resid 1
EOLVENT EXTRACTS
Furfural 1 1
Phenol 2 2
Duosol 1 1
Nitrobenzene 1l B §
Sulfur dioxide 1 1
ACID OILS FROM ACID SLUDGE
Hydrolyzed acid sludge 1 1
White oil 1
PRODUCTS FROM OTHER INDUSTRIES
COAL TAR 0 0
WATER GAS TAR 0 0
SHALE OIL - DOMESTIC AND ERITISH Q0 _0
82 109

# Does not include animal tests Yor cocarcinogenicity, effects of washing, or
tests on methylcholanthrene or dimethyl benzanthracene standards,



Table 2 - Potencies of oils m'i:h lcholanthrene o valents
as rmin tests a8 of Apr 1
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Bigh potency = sbove 0.1
Moderate potency « 0.02 « 0,1
Lov potency - below 0,02

I)escriﬁion of Sample -
FCC Siurry
FCC Decanted il
FCC Decanted oil W3632

FCC Press oil (85%) from decanted oil W3632

FCC Desulfurized press oil from descanted oil W3632

FCC Aromatic fraction (from silica gel) of decanted
011 w3632

FCC Dewaxed fraction (MEK-benzol) of & decanted oil

FCC Decanted oil

TCC Synthetic bottoms

TCC Gas oil - charge to thermal cracking

Fuel blend from cracking TCC gas oil (Sample 29)

TCC Synthetic bottoms

Coking = Heavy gas oil

Coking = Blow down oil

Thermal « Tar from FCC Heavy gas oil

FOC Eeavy gas oll

Houdry = Heavy gas oil

Coking - Gas oil

FCC - Bottoms 700°% from FCC heavy gas oil

Cycloversion - Heavy gas oil

Phenol extract, San Josquin naphthenic distillate

Houdry - Heavy gas oil

Thermal - Tar from FCC gas oil

Thermal « Tar from TCC gas oil

Thermal - Tar from Houdry gss oil

Thermal - Tar

FCC - 50% Decanted oil W3632; 50% white oil ¢ W. Texas

Resid.
Thermal tar

Thermal tar » feed contained cat. cracked components

Thermal tar - 50% of above, 50% dodecyl benzene
Houdry - heavy gas oil
FCC Heavy ges oil

Houdry heavy gas oil
FCC - 50% bottoms T00° from FCC Heavy CGO, 50% white
o0il ¢+ W. Texas Resid.

Coking - heavy gas oll

Fuel blend - thermel cracking, feed cont'd cat cracked

components

PCC Decanted oil fraction 5109-710°, l-plate vac.dist.
FCC Decanted oil fraction 1010° - 1065°, l-plate vac.

dist.

8-3
21

8-5
3.1
k2
31
29
30
10
33
53
24
23
1
28
25
22
27
51
47
61

35
64

8-4
35

20
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API

Sample

Description of Sample mmhe:
Thermal tar, unflashed thermel resid. 6
Polyformer tar . . 37
Polyformer texr ‘ ’ 13
Napbtha reforming - tar ) 19
FCC decanted oil, asphalt from pentane deasphalting 121
FCC decanted oil, resid boiling 10659, l-plate vac.ddst, 12-6
TCC synthetic bottoms 9
FCC decanted oil, 2nd asphalt from pentane deasphalting 12-3
Phenol extract, Coastal 900X 16
Straight run gas oil l

Straight run resid, Wilmington crude 5



QlESfIONNAIRE BUBCOMATIEE ON CARCIIOGENICITY
August 20, 19

1. Bhould animal tests be made on samples selected in 1549 but as yet not tested;
specifically those from dssulfurization, steam cracking, rod va.us, coal tar,
domestic and British shale 0il?

Stk vbale mﬁ“ﬁw& - R NAL..7 ttd A ur
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2. Should sdditionsl samples representing any of the processes and products in the
1949 list be tested on animals? If 80, which ones?
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3. Should the animal testing pro;;rém be conti&med on its present scale for one I
more year or for two more years, by the selection of additional samples from
various processes or should it taper off and be confined to the necessary
animal tests 1w03ection with the development of an ana.l.vtical technique?

T /w*tl,,w QMWW( ,-C e Xj\ /(wa. va-JJ- ;ﬁlwtk

4. Should a large-scale animal testing program be initiated on fuel oils to de-
termine their potential hazards, if any, or chould evaluation of these fuels

ey
)
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5. Should efforts de d&rected tcvard develo;nent of a. 'bechnique to eliminate the
carcino{,enic effect of an oil removel or conversion of the carcinogens?
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6. Should the e_pidmniological study
8. be continued for an indefinite period omn an industry-wide basisg,
b. be maintained as a current registry of actual cases from petroleum
products, or
c. be limited to studies of = smaller number of refineries and other
operations where medical departments exist and reliable medical data can
be obtained?
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Questionnaire -2 - 8-20-51

7.

8.

Has sufficient information been developed to date in these studies o enable the ~

uﬁvi;a::l t;ce::gm;:;a emtglgonr:naxlate adequate control measures
b. for their customerst ’

AR U o RO G AU | i
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Jicd L,

For how long should the total expenditures be continued at the present rate of
$100,000 per year or should they be reduced to an amount sufficient t¢ cover
-pecific objectives only?
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9.

What other comments or recommendations do you have?

Signed Company Date

Pleese return to Dr. M. N. Newquist, The Texas Company, 135 East L2nd Street,
New York 17, N. Y.
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AMERICAN PETROLEUM INSTITUTE Repsasten

NEW YORK 20, M. Y.

June.7, 1950

T Menmbers and Assoclates
The Medical Advisory Committee

We enclose for your information the

minutes of the meeting of the Subcommittee on
—————— ——————————— —————

————————

Carcinogenlcity held in Chicégo on April 23, 1650.
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D, V. 8troop '
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Por Information cnlz »- Not for Publication

Members Present

/AMERICAN PETROLEUM INSTITUTE

SUBCOMMITTEE ON CARCINOGENICITY

Minutes of Meeting
April 23, 1950
Hotel Sherman

Chicago, Illinois

Associates Present

Crockett

E. Dooley
Faulk

Landon
Lankelma
Mackenzie (Rep.
H. R. Warrick
Shepardson

Committee

McIver Woody (Chairman) L. 0.
Marshall Clinton Allan
T. M. Frank R. W.
A. E. Hoag R. M.
J. P. Holt (Rep. by R. E. Eckardt) H. P.
T J. Kelly K. G.
J. W. Long by
M. N. Newgquist R. M.
Chas., A. Swan

Members and Associates of Medical Advisory
W. 0. Armstrong E. W,
V. C. Baird R. D.
F- Fn BO}'S Ro c.
Kieffer Davis T. E.
E. K. Linder L. M.
E. P. Luongo C. A.
B. B. Reeve F. M.
E. R. Ware

guests

N. W. Bolyard -

Standard 01l Co. (Ind)

Adams
Bent

Cole
DeVilliers
Henderson
Neilson
Watkins

Philip Drinker - Harvard School of Public Health
J. W. Hammond - Humble 0il and Refining Co,

Howard Hansen -
A. W,
W. C.
R. A.
RO c.
Je J.
K. G.
W. E.
D. VC
P. M.

Stroop

Esso Standard 01l Co.

Horton = University of Cincinnati '

Hueper - National Cancer Institute, Bethesda. Md.
Kehoe -~ University of Cincinnati
Page - Standard 0il Co. (N. J.)
Phair - University of Cincinnati
S. van Radlte - Shell 011 Co., Curacao, N. Ant.
Smith - New York University

- American Petroleum Institute
Waddill -« Phillips Petroleum Co.

Total in attendance ~

4y
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Members Absent Agsociates Absent
L. E. Curtis L. C. Beard, Jr.
W. R. Levis H. G. M. Fischer

The minutes of the November 10, 1049 meeting were approved.

Dr. A. W. Horton presented a progress report, coples of

which had been sent to all members and associates on April 11. This
report was supplemented by a series of lantern slides showing poten-
cies of some of the olls which have been tested. With respect to the
aﬁalytical phases, Dr. Horton stated that many compounds had been
isclated but very few had been identified as yet. Perylene, 4-methyl
pyrene and chrysene have been definitely identified as constituents
of' high-bolling catalytically cracked oils.

Dr. Horton described the data which was to be submitted for
publication in "Cancer Research'". The potency curves of oils 8 and 9
(see Table I of Dr. Horton's report) would be included as being typi-
cal examples of the olls being studled.

In the discussion which followed, many of the members and
associates voiced a request that a complete and detailed report be
prepared by Dr. Horton. It was éointed out that such a report woﬁld
be of particular benefit to new members and associates.

Dr. Horton's report was accepted and approved.

Mr. R. M. Shegardson‘described the weork of his company on
the development of a quick laboratory test for measuring the potential
carcinogenicity of petroleum products. As a numerical expression of
potentlial carcinogenicity, the number of days required for 50 per cent
of the mice to develop tumors after discarding all mice which had died
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without tumors, has been tentatively chosen. Of 64 samples tested to
date, a satisfactory correlaﬁion has been found between the dblological
tests and the ultra-violet absorption measured at 360 ﬁu on the por-
tion of the sample separated by distillation and boiling between 650°
and 950° F., when correcting for difference in viscosity, mid-bolling
point and concentration of the 650-950° F. material. This study is
being continued on & larger number of samples.

The subcommittee expressed its thanks to Mr. Shepardson for

his presentation.

Dr. R. E. Eckardt reported on some of the work* being done

at Memorial Hospital. Cancers have been produced in two monkeys out
of six who had been painted with a high-boliling o0il twice a week for
. about five years. This 1s the first time that skin cancérs have been
produced experimentally in monkeys. ‘

Dr. Eckardt reporting on washing experiments sald that re-
sults to date indicate that washing offers some protection but not
absolute protection. With groups of 30 mice, application of the oil
and washing after five minutes resulted in a reductlon in the number
of tumors and no cancers after one year. Washing the mice one hour
after application produced tumors in four mice and cancer in one
mouse of the group of thirty. Washing the mice six hours after appli-
cation resulted in the development of cancer in three mice.

In-a group of sixty mice which were painted with only one
application of a high-bolling oil, tumérs were produced in two mice

_ * See attached copy of paper "Experimental Analysis of the Carcino~
genlt Activity of Certain Petroleum Products" for additional informa-
tion on this work.




ﬁ#.

and cancers in two addit;onal mice. The first tumor appeared after
92 days and the first cancer after 274 days. No tumors or cancers
appeared in & control group on 100 mice,

This subcommittee expressed its thanks to Dr. Eckardt for

his presentation.

Dr. J. J. Phair presented a progress report on the epidemio-

logical study which he plans to get under way about July 1, 1950.
Dr. Phair distributed mimeographed copies of his report. During the
discussiocn 1t was brought cut that, to date, there have been no cases
of skin cancer in which the employe has claimed that exposure to these
high-boiling oils was the cause, ’

Dr. Phalr's report was acgepted and approved with the under-
standing that the word "approved" would be changed to "needed" where
1t fits the context of the report.

Dr. H. G. 'S, van Raalte told about a fishing village on the

island of St. Martiﬁ where the inhabditants, all of Danish ancestry,
can trace thelr ancestry back about 200 years on the island. He
stated that most of the mén develop skin cancers by the time they
reach age 40. Most work at fishing and handle tarred nets and tackle.
A few who have worked in the refinery or at Aruba apparently have not

had skin cancers.

Dr. W. C. Hueper (National Cancer Institute) said that he
had talked to a nurse in an asphalt shingle plant in the western part
of the United States and that the nurse had reported cases of cancer

on the dorsum of the hands. Dr. Hueper said that a petroleum asphalt
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was being used and that it would be well to keep an eye on this ma-
terial with respect to both producers and consumers.

Thé subcommittee recommended to the Medical Advisory Com-
mittee that it should approve:

1. Publication of the report as described by Dr. Horton in
his letter of April 7, 1950 to D. V. Stroop.

2. The proposed epidemiological study as described by
Dr. Phalr.

. Allan E. Dooley
. Secretary
McIver Woody, M.D.
Chairman
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EXPERIMENTAL ANALYSIS OF THE CARCINOGENIC

AC N _PETROLEUM PRODUCTS*

William E. Smith, M.D., Douglas A. Sunderland, M.D.,
and Kanematsu Sugiura, D.Sc.

from the Institute of Industrial Medicine, New York

University-Bellevue Medical Center, and:the. Sloan-

Kettering Institute for Cancer Research, New York,

U. s.AO

As part of the preventive medical program of a petroleum
company, we conducted tests for carcinogenic activity on approximately
400 samples from refinery, laboratory and wax works operations. Each
sample was tested by painting on a group of 30 mice.

0ils from Catalytic Cracking Process: Carcinogenic activity

was found only in fractions distilling above 700° F. .The carcinogeni-
city of the most potent oils studied was markedly reduced by dilution
to approximately 10% concentration with non-carcinogenic oils. Blends
containing not more than 10% of potent oils elicited only a few tumors
and these were benign.
Waxes: Unrefined petroleum waxeé elicited cancers late and

infrequently, but their aromatic extracts were very active. The hazafd
in wax works thus appears to be associated with the aromatic compounds

in unpurified wax and not with the paraffins.

*+ fThese studles were carried out under a grant from the Standard 01l
Co. (N.J.) and certain affiliates in cooperation with the Medical

Department of that company. All samples were prepared and supplied by -
the Standard 0il Development Company.
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REVISED DRAFT

EXPERIMENTAL ANALYSIS OF THE CARCINOGENIC
ACTIVITY OF CERTAIN PETROLEUM PRCDUCTS.

William E. Smith, M. D., Douglas A, Sunderland, M. D.
and Kanematsu Sugiura, D.Sc.

from the Institute of Industrial Medicine, New York
University-Bellevue Medlcal Center, and the Sloan-
Kettering Institute rorufag?ez‘nesearch, New York,

Occupational‘tumor problems have been much less commonly
observed in the petroleum industry than in the Scottish shale
oil trade. OQccasional tumors have, however, been described,
and some petroleum oils have been shown to elicit tumors in
experimental animals. For these reasons, the Standard 0il
Company (New Jersey) and certain affiliated companies began
a general investigation into the question of possible occu-
pational tumor hazards for workers in refineries. In colla-
boration with this study, we have carried out tests for car=-
cinogenicity on approximately 400 samples of oils and waxes
derived from various phases of plant and laboratory proc;ases.
The samples were prepared by the Standard 01l Development
Company. -

The first group of materials studied were from an ex-
perimental catalytic cracking operation. In this process,
developed extensively during the past ten years, olls are
cracked at a relatively high temperature in contact with a
catalyst generally composed of mixtures of silica and alumina.
From the classic experiments of Kennaway, Cook, Twort and

others, it was known that petroleum, like coal and other
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bituﬁinoua materials, may acquire carcinogenic properties as
a result of reactions b;;ught about by extensive thermal
decomposition. . _

Our first tests were conducted with samples of high boil-
ing, catalytically cracked oils. These proved highly potent
in bringing about cancer when painted on the skins of mice.
They also elicited papillomas and occasional cancers from the
skins of rabbits, and, after years of painting, from the skins
of monkeys.

reliminary tests showed that white mice obtained from
a commercial breeder (Rockland Farms) gave tumors somewhat
more quickly than dark-skinned C57 mice, and we have routinely
used white male mice from this breeder. It was found that
for practical purposes essentially comparable information
could be gained from mice tested in & group of 30 as compared
with a group of 100 animals. We have therefore tested each
sample on a group of 30 mice. If groups much smaller than
this are used, difficulties may arise from loss of animafs in
the course of the neceséarily long~-term experiments.

The mice are painted with the test material three times
a week throughout their lives, unless the experiment is dis-
continued earlier. Very potent samples have elicited papil-
lomas as early as 29 days and cancer after 7O days; but for
moderately potent materials a perlod of 250 days is usually
necessary to gain an impression of their activity, and many

samples must be painted much longer before tumors appear.
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Statistical methods proposed by the Standard 01l De-~
velopment Company have been adopted which permit the data
from each sample to be charted graphically in a manner that

permits one to see at & glance the non-tumor mortality, the
number of animals developing benign papillomas, the number
developiﬁg cancers, and the rate at which the tumors appear.
This slide shows such a graph, on which is given data ob-
tained from mice painted with an acetone solution contalning
0.3% of the pure carcinogen, methylcholanthrene. The days
at which the animals were observed are indicated along the
bottom. The percentage of survivors with or without tumors
at any given time can be read off the scale at the right.
The percentage of animals dying with or without tumors can
be read off the scale at the left. The shaded area indicates
the time of appearance of the first cancer and the number of
cancers that developed. The percentage of animals dying
without tumors can be read by reference to the lowest line on
the chart. It may be guide to toxicity of the sample bué
often connotes deaths from fighting or intercurrent infection.
The next slide gives the results of painting a sample of
high boiling catalytically cracked oil, "It shows a carcino-
genic activity not greatly less than that of the 0.3% solution
of methylcholanthrene just shown. A mixed colony consisting
of 13 male and 12 female mice was used in this experiment.
The data for each sample under test 1s entered from month to

month on graphs such as these.
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For convenieng¢e in comparing the carcinogenicity of
large numbers of samples, two indices have been employed.
The Tumor Index is the percentage of animals, surviving 90
days or longer, that develop either papillomas or cancers.
The Cancer Index is the percentage of animals, surviving 90
days or longer, that develop cancers. The activity of each
sample can then be rated by a simple numerical fraction, the
Cancer Index over the Tumor Index.

The Qext s}ide, diyided into two groups, shows results
at éSO dé&é oh 10 saﬁples of catalytically cracked oils re-~
ceived from refinery operatibns. The first group, consisting
of five samples, contained relatively little high boiling
material (less than 30% distilling above 700° R.). It is
geen that they were practically devoid of carcinogenic
activity. Only two of the five induced any cancers and then
in only a small percentage of animals. It is of interest to
note that the most active sample in this group {207) con-
tained the greatest percentage of high-boiling material (58%).
By contrast, the second group of five samples gives the re-
suits on catalytically cracked oils that contained large
amounts of high-boiling materials (over 4574 distilled above
700° F.). It is seen that all of these possessed & very high
carcinogenic potency.

The carcinogenicity of such high-boiling oils can be
effectively reduced by dilution with non-carcinogenic oils.
Here iz a set of tests on dblends containing varying propor-
tions of high-bolling material. No reduction in potency was




id
a0

114
(g0

-5-

found when the blend contained 67% of the active oil. When
only 55% was present, the carcinogenicity fell off; and when
tﬁe amount was reduced to 29%4, no cancers whatsoever resulted
at 250 days, though a considerable percentage of animals
8till yielded benign papillomas. Further experiments with
dilutions of another oil‘ot this type have shown comparable
results and are alsc shown in Slide #9. 1In these experiments
it 1s indicated that when the concentration of the active oil
was reduced by dilution to somewhere between 10 and 20% (8
and 164 boiling above TOO° F.), the carcinogenicity of the
0i1l is abolished in that no cancers are produced,

The carcinogenicity of these oil samples has thus been
shown to be associated with the high bolling material. The
problem has been further narrowed down by demonstrating that
the carcinogenic activity resides in the aromatic fraction of
the oils. Here are tests on fractions of a high boiling oil
subjected to chromatographic separation on sllica gel. It 1is
seen that the paraffinic components were devoid of carcino-
genicity whereas the cqune eluate, which contained the
aromatics, was extremely potent.

This rinding has been applied in the study of materials
from wax-works. In the manufacture of waxes, certain oils
are ¢ooled and the solid materlal, or wax, which separates
out 1s collected in a press. Samples of these crude waxes
were melted at 60° and planted on mice. After 250 days, very
few animals thus painted showed any tumors. When the paintirg

was kept up for 450 days, however, tumors were induced by all
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of 8 samples of crude waxes but the percentage of animals
that developed tgmors was small. Often, merely papillomas
and no cancers resulted. By contrast, the aromatics ex-
tracted by silica gel from these crude waxes possessed very
marked carcinogenic potency. In every instance, they elici-
ted considersbly mcre tumors than the whole crude wax from
which they were obtained. PFurthermore, the aromatic frac-
tions regularly produced one or more malignant tumors,

It therefore appears that the carcinogenic hazard in
the case of crude waxes i1s due to the presence in them of
aromatic components, and not to the paraffins which compose

the final purified waxes.
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1I3T OF SLIDES

Cancer and papilloma as seen on & mouse painted with & sample of
high boiling catalytically cracked oil (color photo).

Histological section of tumor shown in Slide 1.

Papillomas on ear of rabbit painted with same material applied
to nmouse shown in Slide 1.

Ditto (monkey)

Graph showing dats from painting methylcholanthrene (Exp. 22)
Graph showing data from painting a sample of high bolling
catalytically cracked oil (Sample III, Exp. 11) N.B. We have
removed the cross-hatching which this graph erroneously shows
between 40 and 70 days.

Definition of Cancer and of Tumor Indices.

Cancer Index/Tumor Index data on oils with various boiling
ranges.

Reduction of carcinogenicity of high boiling oils by dilution
with non-carcinogenic oils.

Carcinogenicity of aromatic contrasted to paraffiniec fractions
of & high boiling catalytically cracked oil.

Carcinogenicity of crude waxes contrasted to that of their
aromatic fractions.




TUMOR INDEX:

CANCER INDEX:

SLIDE #7

TOTAL NUMBER OF ANIMALS THAT DEVELOPED TUMORS

ORIGINAL NUMBER OF ANIMALS LESS THE NUMBER
DEAD AT 90 DAYS WITHOUT TUMORS

TOTAL _NUMBER OF ANIMALS THAT DEVELOPED CANCER

ORIGINAL NUMBER OF ANIMALS LESS THE NUMBER
DEAD AT 9O DAY WITHOUT CANCERS




SAMPLE &% DISTILLING

NG. ABOVE TOO°F.
217 less than 1
213 3
224 10
207 28
219 3

SLIDE #8

OI/TI-
at 250 days
0/0
0/0
0/0
4/12
L/y

SAMPLE % DISTILLING CI/TI

NO. :

206
173
223
216
212

ABOVE TOO°F. at 250 days
T4 33/67
78 38/57
78 38/77
45 46/71
78 67/87




SLIDE # 9

REDUCTION OF CARCINOGENICITY OF A HIGH BOILING
OIL BY DILUTION WITH NON-CARCINOGENIC OILS

127
21
115

MH 101 (45% distilling above
TOOCF)

BLEND CONTAINING:

674 MH 101
55¢ MH 101
29% MH 101

173 (78% Distilling above TOOCF)

175 Non-carcinogenic oll

176 10% 173
177 20% 173
178 30% 173
179 40% 173

c1/71
at 250 days

27/62

23/67
13/57
0/27
at 584 days
36/50
0/0
o/4
16/36
3/24
ki/59




SLIDE # 10

HIGH BOILING
CATALYTICALLY
191 CRACKED OIL
c1/TI 8/12
192 0 - TOO°F 700°F + 193
3/3 29/42
v . ]
Silica Gel
Adsorption
A\
PARAFFINIC FRACTION CUMENE ,
196 AROMATIC FRACTION 197
o/4
50/80

CANCER INDEX
TUMOR INDEX 2°¢ 2-0 days



SLIDE #11

CANCER INDEX
NCR = at 450 days

CRUDE WAX AROMATIC EXTRACT
8/19 24/38
7/7 23/35
b4 17/43
o/7 - 14/3%
o/4 9/13
o/t | | 8/30
Y 4/30

4/4 : - 4/19
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SUBCOMMITTEE ON CARCINOGENICITY

Mimites of Meeting
March 25, 1950
Kettering Laboratory
* Collegs of Medicins’
University of Cincinnati
Cineinnati, Ohio

Members Pregent Asgocliates Present
McIver Woody (Chairman) L. C. Beard, Jr.
Marshall Clinton ; L, C. Crockett
T. M. Frank R, M. lLandon
A, E. Hosg H. P. Lankelma
J. P. Holt (Rep. by R. E. Eckardt) K. G. Mackenzie
T. J. Relly R. M. Shepardson
J. W. Long

M. N. Newquiat

. Vieitors

T. E. Allen E. W. Adaus

F. F. Boys R. D. Bent

J. W. Crockshank R. C. Cole
Kieffer Davis T. E. DeVilliers
E. K. Linder L. M. Henderson
B. B. Reeve

Guests

Lewis J. Cralley ~ U. 8. Public Health Service
Francis Heyroth - University of Cincinnati

A. W. Horton -~ University of Cincinnati

R. A. Kshoe - University of Cincinnati

John J. Fhair - University of Cincinnati

D. V. Stroop - American Petroleum Institute

J. G. Townsend ~ U. S. Public Health Service
E. R. Werrick - The Texas Company

Members Absent Associates Absent
L. E. Curtis R. ¥. Faulk
W. R, levis HE. G. M. Fischer
Chas. A, Svan Allen E. Dooley

s 008000 san e




.09

-De

THE KETTERTNG LABCRATORY OF APPLIED FHYSIOLCGY

Dr. Robert A. Xehoe, Director, welcomsd the members and guests
and gave them an historical review of the origin and growth of the Kettering
Laboratory. .
Ee expressed appreciation for the contribdution of capital funds
made by the petroleun industry and describsd the facilities which had been
made possible by those funds.

He mentioned the types of industrial problems which are studied
2t the leboratory and reviewed in detail those problems which are under
investigation for the petroleum industry.

He emphasized the exceptional character of the API project on
carcinogenicity because it constitutes an organized study of & problem
rrior to the occurrence of troudle., Usually the trouble occurs before any
investigation is made.

PROGRESS REPCRT

1. Dr. A. Weslsy Rorton presented and discussed his report of March 15th,
a copy of which 1s attached.

2, Dr. John J. Fhair discussed progress and plans being made on the
epldemiological studies for the project. See attached copy of
Ir. Phair'’s report.

3. For the information of those present, D. V. Stroop read draft of
progress report which was in mreparation for John R. Suman, Chairmen
of the Safety Committee of the Board of Directors, to present to the
Board at its meeting to be held in Houston, Texas on April 3rd. :

A cupy of the resport &s presented by Mr. Suman is attached.
GUESTS

Ir. Woody introduced Ir. J. G. Townsend, Chief, Division of
Industrial Hygiense, Public Health Service, who reviewed the division’'s
lorg experience with scrotal and other forms of cancer Incidental to
workers in wax-pressing operations,

He reminded the members that the Public Health Service is not
empowered to control or regulate industrial operations; it can only
suggest or rscommend precautionary and remedial measures to improve
industriel hyglene conditions.

He called attention to the U. S, Public Health laboratory in
Cincirnati and tendered the mervices of a liaison officer to work with
Dr. Kehos and to correlate plans so as to avoild duplication of work with
that nov being conducted for the Bureau of Mines on shale oil.
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He expressed his appreciation of the opportunity to attend the
meeting and to obtain first-hand informmtion on the work being done by the
industry at Kettering Laboratory.

Dr. Townsend introduced Dr.. Cralley, who spoks hriefly about
his interest in the project.

TOUR_OF LABORATCRIES

Following a splendidé luncheon served in the University of
Cincinnat! dinting room, Irs, Keshoe and Heyroth conducted the memders and
guests on extended tours of inspection of the Kettering Laboretories.

EXECUTIVE_SESSION

The members held a short executive session to discuss matters
of business relating to the administration cf the carcinogenicity project.

D, V. Strocp
Approved:

Ac'tina Secretary

McIver Woody, M.D.

Chairman

4-18-50
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Report to Subcommittee on Carcinogenicity
of the

API Medical Advisory Coammittee
on

FROJECT ON CARCINOGENICITY AT THE
UNIVERSITY OF CINCINNATI

Operating data on the various cracking and lube refining
processes have been received from over 90 per cent of the cooperating
oil companies. Collection of the samples listed in Table 1 is under way,
the materlals being held temporarily in storage at the refineries until
requested by the Kettering Laboratory for animal testing. Corresponding
to each of the product semples listed, a semple of the feed stock to the
particular unit is being collected at the same time., Thus, if any one of
the products is found to have umusual carcinogenic properties, it will
be possidle to go back and determine the potency of the feed stream for e
direct comparison.

Up to the present time, spectral analysis has continued to’
prove a reliable tool for the prediction of the carcinogenic potency of
the various petroleum products to which it has been applied. Accordingly,
i1t has been requested that this procedure be applied to each of the
product samples listed in Table 1 by the company collecting it.

With all of the analytical and spectrel absorption properties
of the samples as well as the operating data on the units producing them
before us, it will be possible to select the materials for animal testing
in such & way that complete coverage of the varicus processes can be glven
and, at the same tims, the validity of the spectral method of analysis for
carcinogen concentration can be determined rigorously. The latter is a
most important point since without a reliable enalytical tool it might be
necessary to keep a large scale animal testing program going continuously
for several years.

This tentative sample list for the period, July 1950 to
July 1951, is being submitted at this time for discussion and comments
by the Members and Assocliateos of the Medical Advisory Committes. We shall
velcome any suggestions as to 1ts organization. The complete 1ist of the
samples which are under study at the present time will be included in our
April report which will be circulated in advance of the Chicago meeting.
Doctor J. J. Phair will cutlins at that mseting the status of his
epidemiological study.

A. Wesley Borton

AWH:fe
March 15, 1950




TABLE

UNIT

PRODUCTS

Heavy
Gas 0ils

Tarse

Synthetic
Bottoms

Slurry Coke
(Decanted
011)

Slack
Wax

Press
011

Solvent |
Extracts

Gas 011 Cracking
Viscosity Breaking
Naphtha Reforming
Coking
Polyforming
Houdry

e

FCC

Cyclovereion
Hydroformer

Wax Pressing
Furfural Extraction
Phenol Extraction
Duosol Extraction

Nitrobenzene Extraction

NN

12

23

17

10

15

TOTAL PRODUCT SAMPLES 1L8
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THE PROJECT ON CARCINOGENICITY
PROPOSED EPIDEMIOLOGICAL STUDIES

Objectives
Possible Approaches

Implementation

Preliminary Outline

for
The Subcommittee on Carcinogenicity
of the
API Medical Advisory Committes

March 25, 1950




I. To determine as accurately as possible, the prevalence and
incidence rates of retrograde, hypertrophic, and/or
neoplastic responses in man foll§wing various degrees
of exposure during production, processing, transportation

and consumption to:-

A.

CBJECTIVES

retroleum products obtained by catalytic
c¢racking processes,

petroleum products obtained by thermal
cracking processes.

products encountered in wax extraction.
special chemiceal products.

variocus crude oils.

II. To compare, insofar as possible, the prevalence and~incidence

rates found with similar rates of:=

A.

groups of workers in the petroleum industry
not directly in contact with petroleum or
its products.
groups not employed in the petroleum industry,
such as:- ‘
1. the general population
2. ol the nation,
b, of the same geographic areas,
2. the employees of other industries
8. of the nation,

bey of the same geographic areas.
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III. To ascertain and eva;uate, insofar as possible, the relative
values of control procedures that are:-

A. accepted and employed at the present time.
by essentially the entire industry,.

B. recommended but not adopted or employed
except by a few companies.

C. 8additional measures which may become
important during the course of thils
investigation.

IV. To recommend for consideration of all interested parties,
employing the results of the laboratory and
epidemiological studies, standardized safety and
control procedures provided that:-

A. unusual incidence or prevalence rates are
found justifying the control procedures..

B. the measures increase the safety and
efficlency of the operation even though
the rates might not indicate a significant

hazard.
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POSSIBLE APPROACHES

I. Histerical
Under this approach, the cooperating cpmpanies will
forward to the University of Cincinnati a1l availsble
¢linical and employment rec&rds of proven or suspected
cases of ncoplastic disesgse which have been reported
among their employees during the past insofar as records
are avalilable,

IX, Current Registry

A; Clinicel and Employment Record Study

A central registry will be established by the
University of Cincinnati group to receive reports of
neoplastic disease as they are discovered by and/or
reported currently to the various Medical Departments,
With this plan, the various cooperating companies would
submit a fairly complete clinicsal £eport and an adequate
employment record using standardized record forms, These
records can be expected to be somewhat more relisble th;n
those forwarded under the Historical Approach, since they
would be completed immedistely upon the report of a case.

B, Central Pathology Service

As an adjunct to the central registry, it would seem
desirable to plan for the establishment of a central
pathology service so that a uniform tissue diagnosis would
be available both for the study purposes and teo stimulate
the interest and cooperation of the various Medical

ﬁebartments‘
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II1I. Employee Health Record Study

In this investigation the epidemiological team of the
University of Cincinnati would sttempt a review of the
employee health benefit records,not only of the various
companies of the petroleum industry but certain other
copperating industries, to establish, insofar as possible,

comparable incidence rates for all diseases. This approach,

with due regard for the many variables, should develop
certain useful intra- and extra-mural comparisons,

IV. Dermatological Field Study

This plan envisions field studies among various groups
of workers employed not only in the petroleum industry but
also in other industries with the objective of establishing
comparable incidence rates for retrograde or hyperkeratotic
lesions on the exposed ékin surfaces. The groups to be
surveyed by a trained team from the University of Cincinnati
should be selected by an authorized committee familiar with
all the possible variables and capable of securing adequate
cooperation bv all interested groups, These rates, if some
degrec of correlation is shown, could be used to determine
susceptibility of individuals or groups, to estimate the
dégree of hazard in various situations and to evaluate
control proccdures that may be proposed.

V. Slack Wax Study

An investigetion by one of the interested members of
this group has pointed out an unusual hazard in thelr slack
wax process, In view of this finding, it would be desirable
for the survey group of the University of Cincinnati,
working either independently or with some other company

and/or compsnies, to repeat this investigation.
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IMPLEMENTATION

Hisforical Approach

This epprcach was approved in principle at the
November, 1949 meeting of the Me&ical Advisory Committee
following the report of the Subcommittee, Actuél work
was held up until the various Medical Directors and
Technical Advisors could be contacted individually for
their suggestions regarding the clinical and employment
records to be employed. It was necessary also tq determine
legal right of the various Medical Departments to release
clinical records of their employees to an independent
agency.

These questions have been fully clarifie@, apd the
new record forms embodying the various suggestions are
being drafted, The proposed handling of the individual
records so that the Medical Departments will not incur a
liability because of thelr release to ean independent
agency with the standard records will be included in thé

formal report to be made at the April meeting in Chicago.

Current Reglstry

Clinical and Employment Record Study

Since the records and questions involved under this
plan are very similar to those found with the Historical
Approach, this effort has likewise awaited completion of
the various interviews, although the concept was approved
in principle at the RNovember meeting, It is hoped that

this work can begin early this summer,




-6-
II. Current Registry (Cont.)

B. Central Pathology Service

This 1s a new venture and one that 1is favored by many
of the Medicsl Directors, Before it can dbe placed into
operation, however, it will be necessary to determine if
all velisve that it is desirable and an acceptsble method
of financing,

I7I. Employee Health Record Study

This plan has been discussed only with a few of the

Medical Directors, Before definitive action can be taken,

this approach should be discussed thoroughly by the Medical
Advisory Committee, since a great deal of effort will be
requirsd both from the various companles as well as the
University of Cincinnati to bring it to a successful

termination,

IV. Dermatological Fleld Survey
l This, too, 1s a concept which has not been completely

discussed and must be explored thoroughly by ell interested
parties. W¥inencing and staffing would be problems, but'
this & proach could be tested thoroughly within a very .
short time. If proven valid, it should give answers to
the proposed objectives much more quickly and easily than
any other method,

V. Slack Wax Study

It is spparent now that the probable implementation
of this epproach will reguire the cooperation of one or
two companies in the industry, If the Medical Advisory
Committee gpproves and interested companies can be found;aj
this investigation could get under way very shortly

without too much trouble,




