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October 27# 1955

Dr* Robert Eckardt .
Medical Research Division
Esso Research and fkigineerln, Company
?. 0* box 51 .
Linden, .lew Jersey

Dear 3ob:

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 Mr. Stroop had already made the general distribution# 
Hence, at his suggestion we have- prepared the attached 
sheet showing the suggested changes with the understanding 
that Dave will distribute a copy of these errata along 
with the Summary Tables and covers for binding the whole 
worki together.

Sincerely yours.

A. Wesley Horton

AWBsmjg
attachment



ERRATA

for

Interim Report 
API Research Project MC-1 

October 1, 1955

Page
Number

Line
Number Suggested Change

1 k Insert ’’scrotal and other” between Hof” and 
’’cutaneous”

1 5 Delete "especially scrotal"

3 3 Replace "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 "Ma" 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 2k Replace "III" with "IX" '

12 2 Replace "Indicated" with "suggested"



October 13, 1955

Dr# Robert E. Eckardt
Medical Research Division
Esso Research and Engineering Company
P. 0. Box 51
Linden, New Jersey

Dear Bob:

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 are ready or at the latest will be 
passed out at the meeting on the 25th# .

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

. . Sincerely yours.

A. Wesley Horton

AWHjmjg . . .
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, 1 will be happy 
to review our studies with Dr. Bennison the morning of 
October 25. 1 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 the mechanics of its distribution 
during the Subcommittee meeting.

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

John J. Phair, M. D.

cc: Dr. Horton J
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Esso Research and Engineering Company
(FORMERLY STANDARD OIL DEVELOPMENT COMPANY)

P. O. BOX 121. LINDEN. N. J.

MEDICAL RESEARCH DIVISION
■OKirr S. ECKAIIOT, PH.D.. M.D.

DIRECTOR

NATHAN V. HENDRICKS. CH.C.
HEAD INDUSTRIAL HYGIENIST

HORACE W. GERARDS, FH.D., M.D.
HEAD TOXICOLOGIST

SSRTRANO E. BENNISON, M.D.
CHIEF CLINICAL RESEARCH FHYSICIAN

E* V* AdMB
L. C. Beard* Jr* 
C* H. Bim 
£• K. Under 
H. K* Mariaio 
R* C. KLthoff 
M* X* Sowqoist

Gentlaaeni

Septsaber 35* 2555

It now appears that severs! aaabera of the Sdbeoonittee will 
not be able to attend the Meeting in Sen Frsnolsoo in ftmsaber* Zh view 
of this Z n, therefore, proposing that the Subooesslttoe aset. soae tine 
daring the seek of October 2lith at the Kettering Laboretorj in Cinoin- 
nati* I personally voold propose that the Sobeoasittoo aeet on the 25th 
Kith the anal nesting in hotel rooa beginning about 5*00 followed by 
a aaeting at the Kettering Laboratory to begin about 30>30 or UtOO* 
..However, I mold be Killing to aeet on another date of this seek that la 
eonranlaat to the Sabeoacdttae. I would greatly Kpreciata it if each of 

' you would let an know by return nail whether this plan would be aore ooo- 
vwnlant to you in order that wa ean proceed with the pinning too? this 
aeating* Slnoe tine la getting abort, a qaiok answer would be greatly

It ia igr understanding that tha Kattarlng Laboratory group 
to bare their report in our hands by the Kiddle of October which 

would then five no a weak to review the report prior to the aeating of 
the Sobooaaltteo* in addition* it would give us m opportunity to prapare 
tha SuboooKittee report well in advance of the Medical Advisory Coraittee 
Meeting in San Tranoieoo ao that wa oonld elreulate our Sriboaaalttee re­
port to the Madlotl Advisory Cemttee In advanoe of their a*-tii«* Z 
hope that this arrangeaect will be aatiafaotory for each of you and also 
for tha KtttsrtME Laboratory.

Sinoaraly yours.

it* x* scmsr, m* o*



ESSO RESEARCH AND ENGINEERING COMPANY

MEDICAL RESEARCH DIVISION 

P.O. 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. Fhair of the Kettering Labora­
tory. This reminded me that the next meeting of the Subcommittee on Carcinogenicity 
has been tentatively scheduled to precede the meeting of the Medical Advisory 
Committee in San Francisco. 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 11th 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 a morning 
meeting on the 11th. 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 9th, 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
committee. It is my understanding that the Kettering Laboratory is making an 
attempt to have the reports for the Subcommittee finished on or about October 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 summary 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,

R. E. ECKARDT, M. D.

REEievn

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



Due—1056
To__ Mr. n- V. flt.ranp Vcg.

From: Dk. R. E. Ecuabst

v»-p H •av-’SG 
£?V>

Possibly you aight vish to distribute 
this to tbe members of the MAC*

REE:c,jh
Attach.

M.6

R. £. E.^-h

: Copy From D. V. Scroop Fc? Information Of Members Of
[ medical advisory cce-Kriiri:K technical advisors 9/21/56
l



HHUB5B OF T5X KESTDKJ OF fflS StKW©fflH5B 09 CAJCUWGSHICIT! 
Held Id the Conrad Hilton Hotel In Chicago 

Thursday, September 6, 1956

On Thursday, September 6, 1956, the Subcommittee on Carcinogenicity act at the 
Conrad Hilton Hotel in Chicago. In attendance were the following:

R. X. Eckardt, M. D. - Chairman 
C. H. Hlae, M* 0.
P. Halley - (representing 6. W. Adams)
E. K. Linder, M. 0.
R, C. Klthoff
K. H. Kevquist, H. D.

Representing the Kettering Laboratory were:

J. J. Phair, N. ».
R. A. Kehoe, K. S.
A. If. Horton

Two guests, namely, 2. H. Prank, M. D. &ai Larasau Blaoey, tt* B., attended the meeting.

ibe Kettering laboratory representatives Joined the meeting at approximately 10:00 A. b

After approval of the report of the Subcommittee to the Medical Advisory Ccesdttee at 
Its April meeting, the meeting was turned over to Sr. Horton. Dr. Horton reviewed the 
slides vhich be intends to uuse for his tall in Atlantic City before the American Cheaic. 
Society. The manuscript for this talk has already been approved by the MAC and the 
"fedical and Health Committee of the Board.

I
3r. Horton then submitted to the group the abetroeu entitle!, "Relationships Between 
cite Composition and Carcinogenic Properties of Venous Refinery Streams." At the re^uet 
uf the American Chemical Society, this abstract vbb arenared for distribution to resort* , 
at the ACS meeting. The Subecendttee had certain suggestions concerning the abstract 
and these will be incorporated in subsequent revisions of the abstract by the Kettering 
Laboratory.

Dr. Horton nett presented a table of his more recent data which is developing scientific 
support for his equation PraC» ^(C* + C% + C?). It will be remembered that this equatic 
has been qualitatively formulated by the Kettering Laboratory to express the carcinogen­
icity of any complex mixture.

In the formula, M* represents a multiplication factor which is determined by the 
accelerators. Ct,Co and represent contributions from the carcinogens In the mixture* 
it being supposed that there are at least three classes of carcinogens. In the table 
submitted by Sr. Horton, the experiments with API HUMBER 89, suggest that at a 100 mg. 
c.osage the is 0*3* Shis mixture was then chromatographed and separated Into 
saturate a through sltyl naphthalenes and total polycyclics. Biological testing of the



of tbe palyeyelles yielded a of 0*04. This data suggested that M Is the above 
formula is somewhere between 7and 8• The polycyclics would resprsent the ♦ Co + C3 
is the above equation. Next, Dr. Norton treated API BOMBER 89 vlth maleic anhydride*
It viil be remembered that such treatment yields an adduct with anthracene-type cccqpounc 
It is not believed that two or three ring maleic anhydride adducts are carcinogenic, but 
it is believed that the 4+ rings, vhlch react vlth maleic anhydride, contain the carclnc 
gens of a benzanthracene type* Biological testing of this k* ring material yielded a 
PmC of 0*012. Thus, this type of compound, contributes about l/3 of tbe carcinogenicity 
of the polycyclics. Conceivably, this figure, 0*012, might be taken to represent 
in the above equation. C9 + Co would represent the difference between 0.04 and 0*012, a 
vould represent the contribution of other classes of carcinogens, such as cyelopentaao 
phenarrthreae.

In the caoe of the API BOMBER 65, the Pqs of 0.111 is probably all contributed to by 
tbs polycyclics and of these, approximately l/4 are by the benzanthracene-type compounds 
Thus, a thermal tsr has little, If any, accelerators and H& in the shove equation would 
be one. The rest of the data in the table la Incomplete at tbe present time, but Is beii 
evaluated by Dr. Boston in the above fashion, in an attempt to determine the contributioi 
cf each of these constituents, to the over-all carcinogenicity of the mixture* It Is 
Dr. Horton's hope that this work will permit a chemical quantitative estimation of the 
carcinogenicity of complex mixtures.

PaUUrving Dr* Horton's presentation the chair was tuned over to Dr* Phair, who describe! 
vtuat they hoped to accomplish with the epidemiological data thus far collected* It is 
his hope that among the 2,000 cases thus far collected, they will at least be able to 
provide ns vlth some figures on relative frequencies of different types of cancer within 
tre petroleum industry* Dr. ffcair emphasized that he did not believe the epidemiological 
vrfk had been a total failure, since he believes that secondary benefits, such aa making 
•ar lical directors think in tens of disease reporting and tbe collecting of disease 
statistics, had been accomplished by the abortive attempt to collect epidemiological 
<-V-..ia« It is possible that this attempt within the petroleum Industry was just 10 years 
jy;ettd of its time. 1 2

sequent to these discussions, the Subcccsaittae discussed the present situation con- 
c* i-aing milk carton wax vhlch had been precipitated by a recent article in TBS KEH TGHK 

It was -the general consensus that the following represented & fair estimate of 
TCat vs should do at the present time.

1) No public statement should be made by the 
API at the present time.

2) The dhnlrmnn of the Subecnalttee should 
distribute to all members of the MAC, a 
memorandum gunmatrlslng presently available 
information on the carcinogenicity of milk 
carton wax. Such distribution will be de­
pendent upon his being able to obtain clearance 
fTocs his management.
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3) The chairman of the Subeawittee, after 
receiving Or. Hueper's Rene manuscript asd 
the resolutions of thS Sam eyrspoatm, should 
write a letter to the Surgeon-General, with
a carbon copy to Dr. Hueper, ashing for elar- 
ificatlon of the statements which appeared In 
THE ESf TORS TIMS. This should be done on 
AJPI letterhead and the tenor of the letter 
should be dependent upon the text of Dr. Hamper's 
manuscript sod. the resolutions adopted in Rome.
The letter will be circulated to the Subcommittee 
prior to being forwarded to the Surgeon-General.

4) It was the general consensus that insufficient data 
is presently available to permit adequate evelua- 
tion of the carcinogenicity of dairy waxes. The 
Kettering laboratory was ashed whether they would 
be Interested in conducting the research necessary 
to clarify and establish the status of dairy waxes 
is regi&rd to their carcinogenicity. The Bettering 
Laboratory expressed interest in this research 
program and promised to prepare definite proposals 
for such research with budget estimates as to the 
ccst for a subsequent meeting of the Subcommittee,
to he held in Chicago on October 20, 1956. tentatively 

. the place of this meeting will be at the Drake Hotel,
. providing the chairman of the Subcommittee can Obtain 

adequate acccmcdations for a meeting room for the 
Subccrasittee on that date. At this time, the Kettering 
Laboratory vill have specific proposals with, sore or 
less, specific budgetary estimates for the research 
necessary to clarify this situation. In the meantime, 
the chairman of the 3ubeajssittee will provide to 
Dr. Kehoe, a copy of the me;«orandum which is td be ■ 
distributed under item ’Jfe above.

fr. Kchoe was reminded, just before the meeting adjourned, that there would be a 
cf the Subcomoittee about the time of the DU. meeting in April and at this time, 
would be expected to present budgetary figures for the year July 1, 1958 to June

K. 5. ECKAHOT, M. D./cjh
-bsiirtsss, Subcommittee on Carcinogenicity
3-ipteober 10, 1956

Attach. - ABSTRACT RELATIONSHIPS BEKS® THE COffOSTEECW ASD 
cjiscisoosmc m&jntms or 7mices keetseht srsEtaa.
A. Vealey Horton, et el* 

co - D. 7. Streep
A. JCyhos

meeting
he
30, 195'
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ABSTRACT

RELATIONSHIPS BETWEEN THE COMPOSITION AND CARCINOOENIC PROPERTIES

OF VARIOUS REFINERY STREAMS

A. Reslay Horton, Russell Tye and Mary Jane Graf 

Kettering Laboratory, Univarsity of Cincinnati

Various high-boiling mixtures derived from fossil fuels 

have the capacity to produce tumors when applied repeated-'7 upon 

the slcln of certain experimental animals for long periods of time. 

An extensive program of testing of such materials encountered in 

petroleum refining operations has been undertaken (at the request 

of this industry)•

A technique of analysis for benzopyrenes in such oils 

has been developed. Application of this method to a vide variety 

of oils has shown that knowledge of the concentration of this
1

carcinogen alone is not sufficient for reliable estimation of the 

carcinogenic potency of a particular oil*

Further research lndiested that very important contri­

butions to the potoncies of oertain oils are made by classes of 

hydrocarbons which are completely non-carcinogenio when separated 

and tested by themselves. The exact mechanism of their action in 

mixtures with polycyclios such as benzopyrene is unknown, but their 

affect is to shorten the latent period before the development of

turners



Work is also in progress to identify tie important carcin­

ogens of certain active oil* which ere essentially free of benzo­

pyrenes, The techniques of chromatography, distillation, solvent 

extraction, and the formation of Diels-Alder adducts have been used 

to produce relatively simple mixtures. Some biological testing of 

those fractions has been made and additional testing ia under way. 

The approximate composition of these fractions has been determined 

by absorption and mas* spectrometry* A strong likelihood is indi­

cated that the unknown carcinogens are 4-ringed hydrocarbons, but 

different in structure from the classical benzanthraoenes and 

chrysenes.



CHRCMATOGRAi'i SIC
FRACTIONATIOK

CONTRI­
BUTION

FRACTION EXTRACTED 3?
KALBIC ANHYDRIDE

API 100 teg*
?Kfi .....

saturates 
thru Alkjrl- 
ncphtbaleneg

Poly-
cyclics

OF
FOLY-

CYCLICS % Yields
Contribution 
of %♦ Ring 
Fraction •, 
to Frsr-DESCRIPTION m______ (*> .... - ....TP ?*srt- 2-3 rings k* rings

89 FCC Sidestream 0*2
S9-.1 1*6% .«*
fiy-2 0*2 2iSH
89-3 19

39-4 8l«

65 Thermal tar o.nx
65-1 60 0.12

6^-2 f| (0*9) 1.1 2*22.
120

120-1

120-2

Straight run 
distillate

0.07
(5*rS«.)

33 ino.

(1.2) o.% <0.01

33 Coker gas oil OA33-3 (2.1) .2.2 Ino.33-% 33 Ino.

105

115

Straight run 
distillate 

Straight run 
distillate

0*11

SaSl«wwn<> 1
* A direct test of thio fraction has producer 1 benige paptIlona fii 3$ web,



UNIVERSITY OP CINCINNATI
Department of Preventive Medicine and Industrial Health

The Kettering Laboratory 
College of Medicine - Eden Avenue 
Cincinnati 19* Ohio

March 1, 1955

Dr. Robert E. Eckarat
Medical Research Division
Esso Research and Engineering Company
P. 0. 3ox 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 subcommittee meeting in Chicago. 
Extra copies 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.

A. Wesley Horton

AWHjmJg
enc;



Corrections to Minutes 

Meeting of Subcommittee on Carcinogenicity 

September 10, 1954

Page 2, paragraph 1

Item 2. Normal decane is the compound of lowest molecular 
weight thus far shown to be an active accelerator. Normal octane 
is definitely not. Isooctane 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 is available 
yet on a comparable extract from straight run distillates.

Item 4. 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 a white oil of low viscosity 
was used as a rinse prior to washing with detergent (Experiments 
306 vs. 307),



For Information Only - Not for Publication

AMERICAN PETROIEUM INSTITUTE

SUBCOMMITTEE ON CARCINOGENICITY

Minutes of Meeting 
September 10, 195^ 
Conrad Hilton Hotel 
Chicago, Illinois

Members Present or Represented:

C. H. Hine, M. D. - Acting Chairman
E. W. Adams (by C. M. Loane)
L. C. Beard Jr.
Allan E. Dooley
F. D. Gassaway, M. D.
L. M. Henderson
E. K. Linder, M. D.
R. C. Mithoff
M. N. Newquist, M. D.
J. W. Osborn, M. D.
F. J. Sanders (by W. E. Scovill)

Member Absent:

R. E. Eckardt, M. D. 

Others present:

T. W. Albin
J. W. Crookshank, M. D
T. M. Frank, M. D.
Paul D. Halley 
A. W. Horton 
R. M. London
M. M. Marisic 
Clark R. Miller, M. D.
A. C. Pabst
J. J. Phair, M. D«
B. B. Reeve, M. D.
J. G. Ruddock, M. D.

Shell Development 
Cities Service 
Pan American Refinery 
Standard Oil, Indiana 
Kettering Laboratory 
Gulf Oil 
Pure Oil
Tidewater Assoc. Oil 
Socony-Vacuum 
Kettering Laboratory 
Standard Oil, Indiana 
Richfield Oil

The minutes of the Subcommittee meeting of June 19, 195^ were approved 
as circulated.

It was the consensus of the Subcommittee that the last sentence of third 
paragraph in Section 1, (Chemical and Biological Work) of Dr. Eckardt's report 
of June 21, 195^ to the Medical Advisory Committee should read "Selected por­
tions of these investigations will undoubtedly be prepared as a manuscript for 
publication."



2

Dr. Horton discussed his progress report, dated September 1, 195^ 
copies of which he had mailed to the Subcommittee at the end of August.
In Dr. Horton'6 discussion he has brought out the following points:

1. Future work will be directed toward solidifying the 
qualitative findings into a good analytical tool.

2. With respect to accelerating materials, octane has been 
found to be a good accelerator; normal octane is not an 
accelerator; it appears that a C^g chain length is about 
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:

1. Case reporting is getting better, 289 case records, most of 
them current ones, having been received in the past year.

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

3. More detailed 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 all 
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 clerk 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 fluids; 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, 195^ which says that "expenditures (for the chemical-biological 
work) - - - - should stabilize at levels not in excess of $25,000 after 
June 30, 1956." Dr. Horton felt that this is too great a cut since the 
1955-1956 budget allotted $52,250 for these phases of the research project. 
After considerable 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 annually 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.



to CO ITKO IN U.ft.A.

Shell Development Company
EMERYVILLE. CALIFORNIA

August 9, 1954
icumom Olympic 3-2100

Messrs. E. W. Adams
1. C. Beard, Jr, 
Allan E. Dooley 
F. D. Gassaway 
L. M. Henderson

E. K. Linder 
R. C. Mithc.ff 
M. N. Newquist 
J. W. Osborn
F. J. Sanders

Gentlemen:

In accordance with Dr. Eckardt'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 a tentative agenda 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 and I will see that they are scheduled.

Very truly yours.

C. H. Hine, M.D., Acting Chairman 
Subcommittee on Carcinogenicity

CHH/jck _
cc: A. W. Horton 

J. J. Phair
G. W. Saunders
D. V. Stroop
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L. C. Board, dr* B* C.
illM 2* Dooley K* If*
F. fi. CsesaMy- Jams
L* X* 
C« H* Him

7. J*

IdaOtr 
Ulthaff 
Bewquiat 
¥• Osborn 
Seniors

X have just today talked with Hr* Sssadart and ho inform m that ths Hsdleal 
Advisory Comlttee will hold s cno-day meting in Chicago «t tho Conrad Blltan 
Hotel on Thursday, September 9, 19$h» In vise of this, X sa a»vnwg a mating 
of tha Stecomittee on Carcinogenicity to ba bald in Chicago at tha Conrad 
Hilton Hotel on Mday, fisptarter 10th« this —ting will ha a oloted mating 
of the SubooBHittaa mabars md tho Kettering Laboratory represea&stlvea* Am m 
aanffido mabor of tha Subeoanittee, naturally fir* Senders has on invitation to 

■ attend* X heUorra It is tha arsprasssd opinion of all of tho —ton of tho frb- 
eomlttee that wo will ho oblo to acorwyllah nark only if wo keep tho mating 
mall and confined to tha nsdbora of tho ddbeoaadttoo, and it ia far thie reason 
that X ae this as a slowed mating*

Hinas X nil! ho out of tho Baited States on this date, X an ashing Sr* Him Acting 
Chalraan of tho Sdbcemitteo, and ho will carry on frost non with aagr further 

that any ha nonaaaary tor tho proper oondwet of this SabocmCLttea

By carton oofy nf this latter to Hr* Straap, X m asking that ho reserve o rom in 
tha Coonwi Hilton Motel for oar Wheamittee for this date* By oarbon copy of 
this latter to XT* Barton X m requesting that ha set aside this date on his 
—'*f- in order te attend thin mating with wa, as mil as Or* Ihadr te attend 
tha mating with us, and glno ns n progroaa rspert of the studies at tha Kettering 
laboratory# along with a. prospectus of ths future nark for tho mat wiwmssitlTig

lKKilik

o»f Mm

b* x* Bcuacr, k* a.
1* V. ■wrts*1'^ 

i* J* Hudf •
0* K* Bemrttm 
S» T* Btroop
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August lip 1954

Dr. Robert £• Eckardt 
Medical Research Division . 
Standard Oil Development Company 
P. 0. Sox 51
Linden, Hew Jersey .

Dear Doctor Eckardt1

1 oa sending to you herewith, the necessary 
number of oopies (for the Subcommittee) of the paper by 
Dr. Horton and Mrs. Denman in a fora which may be presumed 
to be final, so far as we are concerned. As 1 have fore­
warned you in a copy of my letter to Dr. Wade, it has 
seemed wise to take account of certain objections to the 
original Torn of the first paragraph of tne paper oy pre­
paring an alternative first paragraph. This I have done, 
and, for the sake of expedience and convenience, we have 
prepared an alternate to the entire first page of the 
paper, so that by common choice or consent the first 
original page ean be removed and this substituted for it. 
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 created. .

Ho doubt you will wish to issue a note or 
letter to accompany .the copies 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 A.. Kehoe, M.D.

BAKtmJg •
CCt Mr. D. V. Stroop



August 7# 19Sii-

Dr. Leo Wade, Nodical Director •
Esso Standard Oil Company
1$ West f>lst street ‘
New York 19# New York .

Dear Doctor 77ade:

I have a copy of your letter of July 20 to Dr. Sckardt, ro tho 
roposod publication by the lettering Laborator(y) or ♦Carcinogeneela 

,h8 Skin. I*,” and It seems to r.e a natter of both windom and 
teay to write to you directly about It.

Let ne say, first of all, that I had hot known about your 
qJ^ctlone to the first paragraph of the paper* If I had I should have 

>: prepared to meet theia# at least in port* It now appears to me,
•• apa incorrectly, that any significant change which I nay make may 
.Ey the circulation of the paper at this time, and since time is short, 

'lAmlubt the wisdom of so doing. I think you should know, however, that 
I shall not raise any objections to such further change, if the con­
sensus of opinion runs in that direction* I should certainly not wish 
Tjeuhto feel that we would hold to a manner of expression to which you 
aifcdjjothers take serious exception, especially in the purely intro* 
daetory part of the. paper, out of pride or insistence upon our own 
porogatlves* On the other hand, I shall not disguise the fact that I 
find it difficult to agree with your objection to the first paragraph 
or this paper, and more specifically to the first sentence* .

The first sentence of the paper, whether necessary or not, is,. I 
tiJihk, a realistic expression of our purpose in carrying out our entire 
investigation, whleh has included other means than that of animal 
experimentation. The animal experiments with the products of a number 
off the petroleum companies, the methods of whleh are the subject of this 
paper, were not a aeries of eoademio observations made in the atmosphere 
of theoretical oancer research, but were, in fact, an attempt on our 
part to acquire useful knowledge of the potential hazards which might 
reasonably be expected to be associated with the handling of these 
products* The word potential takes the sting off of the direct 
implications of the method of investigation, while our concern with .
the. apeolflo response of mloe to these products is no more or no less /
relevant to the ^potential* response of man, than is the physiological 
response of experimental animals to the toxlo products of the chemical 
industry as evidence of the potential hazards to which industrial 
employees are subjected* This la simply a method, albeit a somewhat 
faulty method, in both instances, of determining what we may. expect*
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If we deny our primary purpose in performing such experiments, we become 
somewhat precious. Just as we become mentally lax, with respect to sound 
critique, when we attempt to make direct Inferences from the behavior 
of experimental animals to that of man. I could elaborate on this 
thesis at some length and in some detail, with specific reference to 
the applicability of the response of Eice to that of man, but I think 
I have made my point without laboring it. . However we say it, therefore, 
and we could have said It in a simpler manner, or we ml$it have loft 
it unsaid without Impairing the paper, the essential purpose of the 
entire experimental program is to assess -the potential hazards of the 
industries involved, so as to alert physicians not only to the general, 
but to the specific and localized (l.e. to specific processes and 
products) potential hazards which it is their role to appraise in 
cfc£yal terms. ’

I do not believo ”ou will find in the article, beyond this con­
troversial paragraph, that any unjustified implications have been "read

the data* " .

The second, third and fourth sentences, when combined with the last, 
ar3y I think open, to 3one extent, to the criticism which you have made. 
The transition from the laboratory to the industrial environment and to 
tire behavior of exposed personnel (personal hygiene) is a bit abrupt, 
end it may be thought of as conveying the implication that the two 
s££aations are different representations of the same thing, although 
I had not thought of this when I road it. I thought merely of the 
ultimate goal back of experimental method, as did the original euthor, 
ufTafjl, as editor, do not like to do violence to an author*s train of 
thought and expression unless I believe it to be incorrect and mis* 
leading, or at least open to misinterpretation. I did not so believe 
Jjp tills case, but perhaps I had not given it sufficient thought.

The objection to the last sentence of the paragraph is not unreason- 
particular ly, since this sentence follows immediately upon a 

fprance, which/perhaps,is too casual, to personal and industrial 
ene. I am disposed to agree that it should state the truth of the 

orimental method - i.e. that the measurement of the first variable 
cdlcema 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 oopies to be circulated, if in Dr. Eckardt*s and Kr. Strocp’s 
opinion this will not delay unduly the completion of the clearing of 
this paper for publication.

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

With kindest regards. - .

Sincerely yours.

RAKtvr Robert a. Rehoe, M.D.
cos Dr. R.E. Eckardt, Dr. A.W. Horton t/' - .

. . . *■ '



ESSO STANDARD OIL COMPANY 

15 West 51th St. N.Y.,19, 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 Oil Development Company 
Post Office 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 is 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. '

3t 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." In
addition, I would insist the the final sentence read " .............
methods of determining the first variable for mice, the level of
activity.......... .." If it is firmly established at some time in
the future that the mouse data are directly transferable to 
humans, there is no reason to doubt that this publication will 
have proved any less useful.

Sincerely yours.

LEO WADE, M.D.

LW:HH

. G. M. Saunders 

. D. V. Stroop 

. R. A. Kehoe

cc Dr 
Mr 
Dr
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Dr. R. E. Eokardt June 3,

3» Pag* 9. last line*

The words "— following Tablet" presumably refer to 
Table I, which is not msntionod as saoh in ths tsxt. 1 re­
commend that "— Tablo It” bs substituted for "— ths 
following Tablet". If not. than tho Tablo should not bo 
labollod "Table I" and tho other tables should bs renumbered 
accordingly.

It. Page 16, 3rd line from the bottoai

5. Page 23. 3rd line from tho bottomi

I suggest the ten. "— l.e*. -—." bo changed to, *•—
o.g., -----*. The statement now infers that 20 and 100 art
specifio and required whereas, I believe, they are oited only 
by way of example.

6. Page 2It, paragraph 2, line Hi

Start the sentence with the phrase, "On the other hand, •„ 
7,12-Dimethylbens [a} anthracene —’

T. Page 26, line Ui

I suggest the example oited in the sentence beginning, 
"Thus, since 0.3U5 per eent —* be keyed book to experiment ‘ 
2lit, as has been done later on the same page.

8. Page 26, paragraph _2t

Some attention should be given to the sentence beginning 
the paragraph where Experiments 2itlt, 252, and 282 are oited 
to give the relative poteney of bensopyrene on this soale as 
a range of 57-^5* The data do not support the range quoted.
Uj calculations from Table IH are as follows! .

ascertaining —” is misspelled.

Experiment 2ltU 58 and 52
Experiment 252 $6, 3b and ItO
Experiment 282 Vo data in Table HI

Based on data from the Table, the range is thus 3b-58 and not 
57-65 as given in the text, fixe Table and the discussion In 
the text should be revised to be in agreement.



«*

Dr. E. S. Eekardt - 3 - Jun* 3, 1951

9* There are a few inat&noas wher* senteneea oontain In tha
range of 60 to 70 worda. Thia tanda to be a bit ouaberaaM 
for tha average raador and la to ba avoidad* If at all poaalbla. 
Hobart Gunning, writing counselor, rafara to an oh sentences In 
tana of "high-fog index."

Z kb all look fozward to raealpt of a copy of tha ninataa of tha 
nesting and I an sincerely sorry I cannot attend.

Vary truly youra«

* *

E. T. ADAMS

ERAsob

cos Mr. A. Wesley Horton
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June iij

Dr. 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, IB. I am listing below the comments which have been collected from 
various 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 
-Carcinogenesis of the Skin, I" . . . since the paper deals with experimental car­
cinogenesis in mice and not with the clinical aspects of carcinogenesis.

It is suggested that the first paragraph of the first page be rewritten, since the 
Kettering Laboratory*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 information which 
will then be interpreted in terms of hazard by the medical 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 experimental animals for reasons in addition to 
the one given; for instance, because guinea pigs are unsuitable, rabbits develop 
mainly papillomas rather than cancers, and monkeys take too long. It even occurs 
to me here that some reference to previous work on experimental carcinogenesis, 
in i&ich it was decided that mice made the most suitable animal, might be indi­
cated.
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In the second sentence of this paragraph, it is suggested that the certain speci­
fic materials be identified since it may be concluded by some people that these 

/materials are high boiling catalytically cracked oils* Tou 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 unfair 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 Ik*. 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 accumu­
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 variable 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 cospared 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 about excluding points).
This is, of course, the best way to get the "best straight line" when all points 
have comparable apriori reliabilities. However, it is well known that this con­
dition do|s not usually hold for probit plots; that is, points lying either under 
about 16% cumulative frequency, or above about 8U£ cumulative frequency, are 
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 0 and 100J6 than for val­
ues in the neighborhood of $0%n. This means that when determining the straight 
line which gives the graphical estimate of the theoretical straight line, the ex­
treme points are less inportant than the mid-points (Ref. - Hald, "Statistical 
Theory", pp. 138-9).
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In the S.O.D. work this was taken into account by visually plotting the line to 
give the best fit to the intermediate points, and attaching little or no weight 
to the points under about 20% or over about Q0%, 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 above. In other words, we feel thatJLt is.Jnst as valid to plot 
the lines visually as to go through a series of'complicated 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 cumulative 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 if it were reworded as follows: "Hot 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 appearance 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 Ms results if he ignores or is not aware of other biological variables 
wMch 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 preferably 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 oil completely as to its source, 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 
identified sufficiently so that one could understand what type of an oil is being . 
talked about.
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In the next sentence following the above, the reference to size of tumors is 
again confusing and it is suggested that this be rewritten as follows: "Thus, in
such experiments, the time of appearance for what meets our arbitrary specifica­
tion for a tumor (a minimum size of approximately 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 laist 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 mSiical journal and, in general, the medical literature has 
continued to use the older terminology, it might be advisable to insert a foot­
note giving equivalents, 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 all . 
the data by a competent biologist. Therefore, it is suggested that the fiducial"! 
limits be given either for all classes of experiments or for none. Otherwise it/ 
might be interpreted that the X experiments are so classified because of large '' 
fiducial limits. In other words, the last two columns of Table II are completely- 
unrelated since the last column depends only upon an arbitrary subjective im- . 
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, 19k3)> pure methylcholanthrene 
melts at 179.5-181°C instead of the 176-177°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 absorption. 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 up of > 
176-177°C? If so, then one might conclude that all of the standard curves have 
been developed with an impure carcinogen and, therefore, all 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-l8l°C. If the 
above statements are true, then it is essential that a standard bio-assay for a 
standard methylcholanthrene be presented and that these standards be accurately 
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". • • 
variation in the quantity applied ..." These comments also apply to page U, 
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 better 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 
on page k it is stated that animals were shaven for the application of less than 
100 mg. and were not shaven for 100 mg. applications, this assumption 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 column 5, Table II were obtained by multiplying the con­
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 all the changes in the formula 
in the first draft of the manuscript 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 formula derived from the presently 
available data, subject to change as more data are collected.

’ l

On page 20, lines 1-9, it is believed that this section should be 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 IH
are discussed, this should read "... together with some data on a 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 paragraph, the implication is 
that the S.O.fi. 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, 
there are countless other variations which nay influence results and make com- 

l/parison of data between laboratories difficult.

In the first sentence of the second paragraph, it has already been stated on page 
20 that benzpyrene does not make a good standard of reference; therefore, it should 
be omitted from this sentence. 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 time, if 
the term "supposed to be" is used.

On page 23, in the formula, the same comments made concerning the formula on page 
1? 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 2hf lines 1-6, it would be clearer if the thoughts expressed in these 6 
V/7 lines were presented immediately prior to the last sentence on page 23.

On page 2k, 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 2$, first paragraph, first sentence, does this mean data collected at 
the Kettering Laboratory but as yet unpublished? If so, it should be so stated, 

t/ 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 
✓•‘'’'‘with the statement made on page U, last line, indicating that a quantity as low 
ty 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 
X to refer to this as perhaps the "per 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 formula, 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 summary.

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

The last paragraph 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 inportant 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 sanple 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 methylcholanthrene solutions in benzene. ;

(h) 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 approximately the same area of skin etc., etc.
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General comments concerning partlcnlarly Figure 1 and Table U:

(1) It is somewhat discouraging that only one A experiment is represented in the l? x
reference standards. il, 1 j

. ' •' • [
(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. —

(10 The table might be arranged in order of increasing dosage per unit area per«w 
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

U"" 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 above 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. KF 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 quality of 
the paper to be issued from the Kettering Laboratory.

(

There is one additional general comment which I would like you to be thinking 
about 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 ... 
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 ’>•« 
occurs with applications once a week, that which occurs with applications twice .'. 
a week, and that which occurs with applications 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 in­
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 unless the tails also 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 readers would come to the same conclusion. In addition, 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 19th.

REEsilk

Sincerely yours.

/V.
R. E. ECKARDT, M. D.

Dictated but not read.



April 29, 1954

Dr. Robert Eckardt
Standard Oil Development Company
Esso Laboratories ■
P.0. Box 51 
Linden, New Jersey

Dear Doctor Eckardt:

There was no opportunity to discuss the man­
uscript on carcinogenesis in any detail in Chicago with 
the subcommittee members. Dave Stroop suggested that 
I send him the stencils so that he could distribute copies 
to members of the suocommittee and perhaps also to the 
general committee. At any rate, I expect that you will 
have had a chance to Judge from the copy sent to you 
whether a meeting will be needed to discuss the paper 
or if you can depend upon an adequate response by 
correspondence..

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

Sincerely yours, 

A. Wesley Horton

AWH:mJg
CC: Mr. David V Stroop



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 carcinogenesis ready for 
the April 27 meeting of the subcommittee. Has 
a definite time and place been set?

Sincerely yours.

A. Wesley Horton

AWH:mjg

I
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Dr. B. B. Hsavs 
Chicago Gffioo

Doar Siri

This will acknowledge your not* of February 10. transmitting the 
manuscript from Kettering Laboratory on the Analytical Ksthod for Determl- 
nation of Banso (*Q Pyrene la Camplax Mixtures.

As yon probably know*. I haTo had tha opportunity of going over 
this in rough fora at Clnolnnatl with tha Projects Adriaory Coaaittee.

Over-all, we faal the paper is in good shape and a worth-while 
contribution to the literature. Te do have a few minor editorial comments 
which, by copy of this letter# I am also passing on directly to Dr. Horton.
These are as followst

1. Page 11# paragraph 2# line 5# under Seetioa B—Tha phrase "easeful 
evaporation" should be amplified to indicate wherein oare must bo 
used In order to avoid sputtering or entralment of droplets with 
the stream of nitrogen in order that the recovery can be quanti­
tative. . ' - .

2. Pago 11. Beetles* B. line 1—It may be preferable# rather thsn to
speoifjf exactly 100 mg.# to insert tee phrase "weighed to the 
nearest 0.1 ng.*# . ■ ‘ i , •

3. page 16# wndsr Section on Hepeatability—The range of 0.0025 to
0.5 is outside tbs limits shown in the table et the bottom of tee

' page. Te believe tee table should show tee preoision of the 
method for the extreme limits indicated. At least a sentence 
should be lnelmded te eover tee preoision et tee extreme limits.

k. Page 17—It would be preferable if maesuraments sou Id be sheen 
an samples containing known amounts of "interferera". There is 
also tee possibility of negative "interferon*.

5. Page 20. paragraph 1—The statement of the sise sample should L. 
again be made# i.a.. tea limit <sf sensitivity should be stated \ 
as 0.0001 pg. ten using a 100 mg. ^sample.. __J

■ Z regret not havimg ntuned this to you soonsr but have been out 
tf town fbr several days.

• . • , ’ . V . •
^ 4, . ‘ ’

. • ' " ’ Tory truly yours# ;

lUiob ' '
Inel -
eo* Dr. A. ¥» Horton

S. T. ADI1S
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March 5, 195k

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:

It is apparent from the statement at the bottom of page 20 that the authors 
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| 
pyrenes and other benzo [a] pyrenes. The study of these possible reactions J 
would entail a considerable 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 about, however, which probably is due to ny ignorance, 
; and that is - if the primary purpose of the paper is to describe an analytical
' 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 

\ regard to carcinogenic properties, and have it just as effective for analyti-
‘v cal purposes?

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

li) Several members of our technical staff and of our papers committee have reviewed 
it and their consensus, as well as my own belief, is that it represents tech­
nical work of high quality. It has, therefore, ny unqualified approval 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 may be quite difficult to find 
a suitable magazine for publication of the article in its present form. It 
contains a description both of a research project and of an analytical method, 
and the research on developing the analytical method also is described. This 
combination does not agree with the editorial policy of any technical magazines 
with which ve 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.

5) I have reviewed in some detail the manuscript of Hr. Horton's paper entitled
"An Analytical Method for Determination of Benzo [a] 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.

6) In regard the proposed publication of an article by Wssley Horton, we agree 
that it should be done.

7) 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.

8) We have reviewed carefully the proposed publication entitled "An Analytical 
Method for Determination of Benzo JaJ Pyrene in Complex Mixtures".

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

9) My technical advisor and I have just completed reviewing the copy of the 
manuscript which Dr. Horton wishes to submit to the Journal of Analytical

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 HFA7Y 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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"The method was developed primarily for application to various heavy petroleum 
products resulting from refining operations." WO 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, ill analytical 
data thus far obtained have been plausible in the light of the observed 
potencies and the known physical properties of the materials." The remainder 
of that paragraph is not questionable. '

' 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. Wfe 
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*

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

Dr. Horton's paper has also been reviewed by several of the people in our
" research laboratories from the purely analytical standpoint and their sugges­

tions are attached hereto.

11) I have reviewed our copy of the paper entitled "An Analytical Method for 
Determination of Benzo [a] Pyrene in Complex Mixtures'1 which Dr. A. W.
Horton wishes to submit to the Journal of Analytical Chemistry for publica­
tion.

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

"1. On Page 6, I feel that the paragraph on molecular complexing ^ 
with Lewis acids and fluorine acids 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 
clearer.

"Otherwise, I find the paper would be an excellent contribution and
strongly recoamend its publication." .

I concur in these comments and hope that they will add constructive criticism 
for Dr. Horton prior to the final draft of his paper before publication.



To: Dr. A. Wesley Horton -h- March 5, 195k

It Is ny intention to call you sometime next week after you have had an opportunity 
to review these comments in order to determine what your reaction to them has been.

Sincerely,

R. E. ECKARDT, M. D.

REE:ilk

Attachment



Attachment mentioned, in comment No. 10.

In the procedure used to isolate benzo (a) pyrene from a sample of oil,

' described on page 2, more details should be included concerning the chromato­

graphic procedures used and the method of purification of the benzo (a) pyrene, 

so the isolation could be repeated if desired. It would be useful to further 

describe the process used to purify- the 6-iodobenzo (a) 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 added. The calibration absorptivity, a * A A
BP

mg.

should be obtained using several standard samples of varying concentrations.

a * calibration absorptivity. In the method this is 0.23*

A A » base-line absorbance of the difference spectrum measured at 38? nu. 
BP '

mg. ■ milligrams of benzo (a) pyrene in the standard samples. Using this

technique, non-linearity between A A and concentration win be revealed. If none
BPs. . .

exists, as is assumed in the method, the calibration absorptivities, a, will be con­- • I

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 and concentration, more accurate

results will be obtained if an analytical curve is used plotting A A versus
. BP

concentration in the desired range.



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

to:

Per cent benso (a) pyrene

H i A Jjp 
”1 ~ G.li

"w"
I 100

where » weight of original eluate solution, grains

V2 * weight of eluate after concentration or dilution, grains

Wc " weight of sample, mg. s
AAqp and a are defined above.

The fraction W2 is adjusted to an equal value for Solutions I and U
wTas described on page 13.

In case changes in volume are unnecessary then Wg * and the equation 

is reduced essentially as it is on page 15: '

Per cent benzo (a) pyrene * A A~p
a

%
X 100

I
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fir* ftobart B* sckardt . . ’ .
iMdlotl Ktsiareb Dlvialaa ,. ’ : .
Easo Laboratories 
P* 0* Box $1 
Llndon* ffa* Jersey

Sear tootor 'icirtrdti

vs ha*a roraardad under separate saver tan eoapleted copies of 
the manuscript**An ioalfUeal method for Determination of Bancofa]- 
pyrene In Con-lex vrixtnrea"* for eabalsslan to the API board* and 
an additional on* for your om use. do are assuming that portlnont 
constants and suggestions for rs wording will bo received prior to April 1.

If you 1st and to paaa the procedure along to bob shopardson or 
John fiehner* three minor changes should ba made. on Pis* 2* pass 9* 
tbs length of the spper aaotion of activated alunlna should ba measured 
from the upper aurfaaa of the ratalcing disk* the lndioatad dimension*
1 i/3 in** being that obtainad after gentle packing of the alunlna 
(by tapping tbo eolunn ain times situ a pencil)*

the aiaa of tba glass tubing of vhieh the colasn is couatruotad 
la 2S ma. 6.S. (tha sotual inaida diameter of the standard 25 an* 
tubing attached to tbo Corning 39570 frit tod disk la 22*6 an)*

in lino aith your suggestion* lino 1 of Stop 3 on pags 11 baa 
boon changed to “Approximately 103 mg* (weighed to the noaroat 0*jl mg.) 
of tbo notorial to bo analysed*.

In tbo evant that any ana nlabsa to uao tbo ooplaa of tbo proooduro 
paaaod out at our mooting on January 21* It should ba particularly 
no tad that certain changes bars hasn nada on page 10. The volumes on 
lino 13 now should road *120450 ml*** that on lino 10* *100 nl«** 
and tha Teluna on lino 21* *170 «!•*•

Sbaaka vary mush for tha additional Inf emotion on tho bonxona . 
and propylaao totranar uaad in tha synthesis of Dodesylbeasone* . .
teatad as API-221* -

titb boat personal regards* , ' • ' . \ -7

Alncerely yeura* , . u.

AVStmis a* ftealey Horton
CCi fir* C* 8* film 

fir* 8* 8* Linder 
Sr* ft* 8* semquiat 
ftp. X* V* Adana 
Sr* L* C. heard - 
Dr* L. 8* Sanderson 
Sr. ft. C* KJLthaff
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Sear fir* Ssuaderet

Z m attaching the report of the faboosaaittee 9a Carcinogenicity to the Kedieal 
Adwieory Gaocdtte* of the API. This report ewnearisee briefly the work which 
has tbse far been done* the expendlturce ttraa far Made, the anticipated future 

. work to be done tinder the auaploea of this St&oaaslttoe, and the propoeed budget 
far the period /uly 1* l^S'1 Jane $},,1?$6, 3b» vlU cote that the Sdbcoaadttee 
koggiata that Asadels th# aatmni of be eol IjOfted foe* the continuation

. Of tha v6rk of the' Kettering ’Laboratory Andag the period My 1# l$S$-June 30, 
1X&. Tbia represents a redaction of approjdiiiately $7,2£0in tha aaoont already 
budgeted for theintarral July 1, ISSfc-Jtae JO, 19$$•

• ■ .. . , \Vr- ■■ '
It has bean suggested, by ane'tf the SrTucailtteo srwhere that thie report ehould 

e etatemewt tdtdxh votOd deeerlbe the benefit# tddch tMa study would 
aoooppliah fer the Oil Industry* It is ear belief that the benefit* to be expected 
by the oil industry ere sontaiwed la the brief. outline of future work. Bowers', 
if is year opinion tide vocOd sot suffice, then Z belierc the following stetensnt 
eight be added to this report isnedisteir following the eeetlon on future work . 
sad lwnediately preeetHng the fstlneted budget for My 1, 19S5-Jon* 2D, 1906,

*It is anticipated that thie work will benefit the petrolewa 
Islastry by pretidlng beds inCnmetien driah will yendt 

. the yetrclanan indsstry io wastrel ite own potential careino*
.. gads haurds without gorarawatal regulation,*

is ChaSme sf tbs Sdboosdtts# on CaxclAOfanictty, X respectfully srfudt this 
■'report ef the febMsdtteeC ? ;: /■•■•.• .. ' ;

■' . " ’ ; ‘^feeytnajriiwt, '•

RTBrClk
JU *» WUMS, H* S.

eea
L JU KAn 
0. T. Btrsop



THE REPORT OF THE SUBCOMMITTEE OH CARMHOGEHIC2TT

TO THE MEDICAL ADVISOR! COMMITTEE OF THE API

The Subcommittee on Carcinogenicity of the API Medical Advisory 
Committee, one of the first subcommittees created, was established early in 
191*5* It was formed after it became known 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.

Negotiations were then begun between this Subcommittee and Dr. Kehoe 
of the Kettering Laboratory which culminated, early in 191*6, in an agreement 
is'-weer. •. n* API and the University of Cin-.ntna* : under which the Kettering
Laboratory of Applied Physiology would *• investigate the toxicity and mode of 
act ion of certain petroleum 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 
$6,000, and were reported in detail to the Subcommittee by the Kettering 
Laboratory on November 5, 191*8.

However, when the results were becoming apparent early in 191*8, the 
Medical Advisory Committee, 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 5, i?i*8. This resolution called upon the 
Executive Committee of the Board of Directors "to establish a comprehensive 
research project for the development- of fundamental facts, analytical tech­
niques and related information pertaining to cancer-causing compounds which may 
occur in petroleum or be produced tnerefr cm*. Tms r esolution called for the 
solicitation of contributions r-o a special research fund in the amount of 
$110,000 for the first year, of which $50,000 would be a non-recurring capital 
expenditure for construct.or. oi txtracroa'Pv: inert al facilities at the 
Kettering Laboratory. This resolution was prvsume-.approved by tne Executive 
Committee and on July 1, 191*8 a cneck in tne amount cf $65,000 was sent to the 
Kettering Laboratory, $1*0,000 of this amount as a grant for animal quarters.

With the expansion of this research project in 191*8, A. W. Horton,
Ph. D. was added to the staff of the Kettering Laboratory to supervise the 
chemical and biological work on petroleum and petroleum fractions, and the 
services of J. J. Phair, M. D., Professor of Preventive Medicine, University 
of Cincinnati, College of Medicine, were made available to the staff to develop' 
and supervise an epidemiological survey of the incidence of cancer in the 
petroleum industry. From this poont on, the research project can be divided 
into two phases, namely (1) the chemical and biological work, and (2) the 
epidemiology.
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1. The Chemical and Biological Work

Under Or. Horton’s supervision, an expanded program of biological 
testing for carcinogenicity was begun on a variety of petroleum fractions 
selected 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 Ur. Horton began biological work with 
solutions of a recognized carcinogen, methylcholanthrene, in varying concentra­
tions in various solvents. This work clqarly showed that a biological assay 
ft: can.inogenesis 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 4 or 5 years of research it has not been possible to eliminate 
or completely control these variables but only to minimize them. Where these . 
variables 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 Skin, I. Basic Methods Employed in Testing Complex Hydrocarbon-Type Tars 
and Oils, 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 biological 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 f.as been - = • - - :ion-acce'.trating solvent. <rfher the pur«*
hydrocarbon, methylcholanthrene, is dissolved in this type of solvent, tne 
carcinogenic activity in animals is directly related within limits to the con­
centration of the carcinogen in solution. The second type of solvent, repre­
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.



Id addition to the work on reference standards and solvents outlined 
above, the laboratory has tested biologically between 150 and 200 petroleum 
materials and fractions of these for their carcinogenic activity in nice. This 
work alone required some It,000 mice for test purposes. A summary of the 
results of these investigations will undoubtedly be prepared as a manuscript 
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 measures.

The '•hendcal work nas encompassed the separation by distillation, 
Chromatography, and chemical methods, of petroleum materials into various 
fractions in an attempt to define precisely the agents in patroleum responsible 
for this carcinogenic activity in mice. This -work has already led to the sub­
mission of one manuscript entitled "The Use of Catalytic Iodinatlon on 
Activated Alumina for the Determination of Benzo (a) Pyrene in Complex Mix­
tures". This manuscript was authored by R. Tye, m7 J. Graf and A. V. 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 Journal of 
Analytical Chemistry for publication.

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

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

b. Carcinogenic petroleum materials boiling between 700-?25*F 
probably contain p'nenanthrene-like carcinogens similar to 
v.-nso ; c' nr **r. ’ r.:.r. .* - ne.

c. Carcinogenic petroleum materials boiling between 725-800*F 
probably contain anthracene-like carcinogens, possibly eyclo- 
penteno benzanthracene.

# d. Carcinogenic petroleum materials boiling above SOO’F probably 
contain benzo (a) pyrene.



2. Epidemiology

It was early recognized by the Subcommittee on Carcinogenicity that 
the chemical and biological work outlined above would give only a partial 
answer. It was expected that the epidemiological work would develop Informa­
tion on the following two questions.

a. Does work in the petroleum industry or at any specific 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 thermal cracking introduced any new 
risks of developing cancer to any segment of the petroleum 
workers? It is in general these newer processes which have 
been shown to produce materials which have a high degree of

’ carcinogenicity to mice.

A central registry far the reporting of cancer cases occurring in the 
petroleum 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 petroleum 
companies were inadequate to permit accurate reporting of cancer cases, ini­
tially, therefore, Dr. Phair's major effort was in assisting medical directors, 
or refinery managers where medical directors were unavailable, in organizing 
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 
eases and occupational histories has been achieved. Despite 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 
analysis. It is believed that worthwhile statistical analysis of these eases 
will require maintenance of this registry for a minimum of 6 years. In the 
interim, Dr. Phair continues 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

• . 191*6 

191*7 

191*8

191*9

1950

’ 1951

to June 30, 1952 

July 1, 1952 to June 30, 1953 

July 1, 1953 to June 30, 1951*

$ 6,000.00

0

65.000. 00 (includes *1*0,000
grant for animal 
quarters)

1*9,1*13.00 

69,963.39 

59,065.12 

31,692.1*2 

101*, 760.00

79.000. 00

*1*81*, 893.93

Budgeted July 1, 195k to June 30, 1955 * 72,250.00

Future Work * 1

As indicated in the above outline of expenditures, a peak of activity 
was reached in the period July 1, 1952 to June 30, 195’3. Since that time there 
has been a gradual tapering off of expenditures for this research effort. The 
Subcommittee recommends that iuture work xn the chemical-biological phases 
should be directed towards ,

1. Work on physico-chemical methods for assaying the carcinogenesis 'of 
petroleum materials. 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.

c. Isolating and identifying additional carcinogens and/or 
accelerators in petroleum materials.
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d. Continuing work on the improvement of standard 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 1939* However, 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 phaqe of the work will probably run between $15,000 and $20,000 per 
year. In the opinion of the Subcommittee, if full cooperation with Sr. Fhair 
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 principally 
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 $ljD,000-$l»5,000.

Estimated Budget July 1, 1955 to June 30, 1956

The Subcommittee recommends that the Medical Advisory Committee 
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:

?1oJor-'- Jpr.ooo
Tecnnicax work
Epidemiological Work 12,750 1

$65,000 ‘

Another breakdown of these figures can be given as follows:

Salaries

Direct $22,000
Indirect

Histopathology 2,000
Others 20,000

$i|ii,000



Salaries |Ul,000

Miscellaneous Exp.

Animals
Supplies
Travel
Overhead

$ 1,250
5.000
11.000

10,750

21,000

$65,000

Composition of Subcommittee

R. E. Eckardt, M. D., Chairman 
Standard Oil Development Con?)any

E. V. Adams
Standard Oil Company (Indiana)

L« C. Seard, Jr•
Socony-Vacunm Oil Company, Inc. .

Allan E* Dooley 
The Texas Company

F. D. Gaasavay, M. D.
Qulf Oil Corporation

L. M. Henderson
The Pure Oil Company

C. H. Hine, M. D.
Shell Development Con?)any

E. K* Under, M* D.
The Atlantic Refining Company

R. C. Mithoff
California Research Corporation

M. N. Newquist, M. D.
The Texas Company
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Janes Osborn, M. 0. 
Standard Oil Cong?any (Ohio)

F. J. Sanders
Standard Oil Company (Ohio)
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American Petroleum Institute
SO WEST BOTH STREET 

NEW YORK 20, N. Y.

DEPARTMENT OF TECHNICAL SERVICES 
DAVID V. ETROOP. DIRECTOR

September 2, 1953

To Members and Associates
Medical Advisory Committee

Gentlemen:

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

Wednesday, September 30th, 1953 at 9:00 A. M., Central 
Standard Time, in the Castilian Boom 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

—ooOoo-—

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

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

Very truly yours.

DVS:js



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

. Stockholm - Physical Chemistry Congress, Dr. Kackor - "Colloidal
Dispersions in Non-polar Media Stabilized by Adsorption 
of Elongated Molecules such as dodecylbenzenes and ' 
Alkylnaphthalene a".

Britain

Health - Courthfttfld work on folic acid antagonists 
* No attention given by Hieger or Squires

at Britain, L-k (100 mg.# - 3 tumors in £0 mice 
50% mortality in 6 months, 

at K.L., L-h (20 mg.) - essentially lOOjC tumors,
good growth curves.

Lubricants for cotton mules - White Oil being written into leglslatio 
Improvement in bearing design has essentially eliminated exposur 
Floors still impregnated with oil.

Cutting fluids real problem in Britain automatic machine operation.

Cleatters'on FCC unit - (4. of 8 showing same oil folliculitis as 
Sco'tt described in shale oil refinery, but latent period 
much shorter.

Personal Hygiene -

Lung cancer from fumes in gas (from coal) industry - 5 year 
statistical study started by Medical Research Council 
Irwin and Doll. ■

IBQQ"^e%haBJni>d

Col. Auld ") 
Mr. Herbert r 

/?Prof. Cook J\ 
(Dr. CarruthersJ 
^-Prof. Morton 

Prof Squires 
Prof. Orr 
Dr. Cruikshank 
Dr. Woodhouse^ 
Dr. Irwin 
Dr. Doll 
Prof, Haddow' 
Dr. Hieger 
Dr. Boyland^ 
Prof. Dodds'
Dr. Dickens

IP Committee 
Glasgow

Birmingham

London School 
of Hygiene

Chester Beatty

Courthauld
Middlesex

Prof. Lacassagne 
Dr. Rudall ' 
Dr. Pullman 
Dr. Daudel 
Prof. Martin

Institut du 
Radium ;U. of 
Paris (U. of 
Brussels)

Sir Ernest Kennaway, ex. RCH, now St.Ba 
Sir Harold Hinsworth MRC

Dr.
Dr.
Dr.

Merewether 
Murray 
Hill

Dr. Iversen 

Dr. Goldblatt

Med. Inspector of 
Factories 
Shirley Institute, 
Manchester 

Copenhagen, London

I.C.I.



LETTER BALLOT 
Subcommittee on Carcinogenicity 

Medical Advisory Committee, American Petroleum Institute

• •••••••♦•••••••••••••••••••••••a*

PLEASE MARK AND RETURN TOs

Dr. M. N. Newquist, Chairman 
Subcommittee on Carcinogenicity 
c/o The Texas Company 
135 last 42nd St., New York 17t N. Y.

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

Yes g9 • Ho 0 Not voting 0

2. Do you recommend that Kettering Laboratory, University 
of Cincinnati, make epidemiological studies of cancer among em­
ployes of customers?

Yes 12 No 12 Not voting___

If yes, what is your opinion on the following points?

a* 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 products.
Yes___6_ No____ o_ Not voting 6

c. Maintain a cancer registry wherein only cancer cases
proven to be due to exposure to petroleum products 
would be recorded. ,
Yes 5 No 2 Not voting___ 3

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, 1953?

Yes IS No 2 Not voting 9

k." Do you concur with the opinion of the RPA Committee that
a meeting of the Subcommittee prior to September 25, 1952, is not 
necessary?

Yes No 1 Not voting 1

It is requested that any negative vote be accompanied by an 
explanation.

Name

Company



Copy from D. V. Stroop for Information of Members and Associates of Medical 
Advisory Committee.

9-U7&

REPORT OF SUBCOMMITTEE ON CARCINOGENICITY 
TO THE

MEDICAL ADVISORY COMMITTEE, API - SEPTEMBER 2?, 1952

1 - The Subcommittee on Carcinogenicity has held no stated meeting since
Its last meeting In Cincinnati April Id, 1952, vhich action has been 
approved by letter ballot.

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

3 - The research project (MC-l) has been continued on about the same Bcope
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.

^ - 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 Dr. Phair in connection 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 epidemiological 
studies.

l

b. Dr. Kehoe’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 
petroleum and 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 sufficient differences of opinion to warrant 
referral of this subject back to the subcommittee for further 
consideration. (Some letter ballots not received as of 9/10/52, 
but final tally will be available for the Chicago meeting.)

8 - The subcommittee by letter ballot approved of continuing Research
Project MC-l at approximately its present scope and cost ($100,000 
per year) for the year beginning July 1, 1953• However, a few members 
recommended that the general level of research activity and the budget 
b& decreased.
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Dr. Sehoe will submit for this meeting an estimate of the budgetary 
requirements subdivided Insofar as possible In terms of scientific 
objectives,

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

Eespectfully submitted,

M. N. Newquiet, Chairman



API - MEDICAL ADVISORY COMMITTEE 

ACTIONS WITH RESPECT TO CANCER REGISTRY

EXHIBIT A

Fifth ^footing - April 26. 194? - Buffalo. New York

Page 2 of Minutes, Item D, Report of Subcommittee os Carcinogenicity

‘’Establish a registry of malignancies to report to the Subcommittee on 
Carcinogenicity. This registry would collect data on all malignancies 
incident In employees of the petroleum Industry. It would sot up its own 
procedures, forms, extent of data, follow-ups, pathology, treatment, 
outcome, autopsy reports, etc. after consultations with existing 
registries."

Seventh Meeting - April 2, 19h8 - Boston, Massachusetts

Page 3 of Minutes, Item 3, Report of Subcommittee on Carcinogenicity

"The coisaittee roconnended that hr. Robert A. Kbhoe and his associates 
collaborate with the Chairman of the Subcommittee on Carcinogenicity and 
as many members as Is necessary in the preparation of a plan of collecting 
statistical medical information on cancer in the petroleum industry versus 
the country at largej and if possible versus other industries. The 
committee also recommended that a definite proposal be made 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 
those arising from other causes)," .

Eighth Meeting - November 12, 19^8 - Chicago, Illinois '

Page 2 of Minutes, Item 5“d, Report of Subcommittee on Carcinogenicity

Tho carcinogenic program — at the University of Cincinnati should Include: 
"Epidemiological studies of this problem in the industry."

Tenth Meeting - November 11, 19^9 - Chicago, Illinois

Appendix A, 3rd paragraph, Report of Subcommittee on Carcinogenicity
i

"Dr. J. J. Phair, Professor of Preventive Medicine, University of 
Cincinnati, discussed the epidemiological aspects of this problem.
He proposed the establishment of a cancer register at the University of 
Cincinnati to serve the petroleum industry and submitted a draft of a 
form to be used in obtaining the necessary morbidity information. It 
was agreed that legal advice should be obtained as to whether reporting 
such cancer cases to the tfaivorsity of Cincinnati would be an invasion of 
the patient’s rights."

Meeting - Subcommittee on Carcinogenicity - August 26, 1947 - lev 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 exposure of employees and customers to intermediate 
or commercial products containing as a constituent heavy catalytic 
distillates or residua which contain fractions boiling above 700° F. Also, 
to obtain the number of (1) employees and (2) customers so exposed. In order 
to obtain uniformity. Dr. Woody will outline the procedure for survey and 
approach the companies to conduct the above survey."



THE TEXAS COMPANY
135 EAST 42W STREET 

NEW YORK 17, N.Y.

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

September 10* 1902

Dr. A. W. Horton 
Kettering Laboratory- 
University of Cincinnati 
Eden Avenue 
Cincinnati 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 Committee of the A.P.I. on September 25* 1952* 
that we are asking you under Item If. to give an interim progress 
report as part of the subcommittee’s report.

Since much of the data *hich 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 limit 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.

MNN:RMS 
ENC.



REPORT OF SUBCOMMITTEE OS CARCINOOEHICITT 
• . • TO THE ‘ . .
MEDICAL ADVISORY COMMITTEE, A.P.I., - SEPTEMBER 2$, 19$2 ■

1 - The Subcommltt** on Carolnogeniolty has hold no stated meet­
, - ing slnoe its last meeting in Cinoinnsti April 18, 1952,

whioh action has baan approved by letter ballot* ... ... ■

2 « Th* R.P.A. Coasalttee held its third meeting at Kattaring .
Laboratory on July 10, 1952, the minutes of which hava bean 
circularised to all members and associates of the Medical 
Advisory Committee and which minutes have been approved by 
the Subcommittee by latter ballot.

3 “ The research project (MC-1) has bean continued on about the 
same scope as it has baan during the past two years but 
with batter results from the standpoint of quantitative 
mouse tasting. 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. .

4 * Dp* Horton will present an interim progress report as pert 
•• . of this report. .. . .

$ - The subcommittee recommends that the various medlosl di» 
rectors on the Medioal Advisory Costalttea cooperate more 

. fully by submitting the data raqussted by Dr. Phalr in connaC 
tlon with the epidemiological aurvay and particularly the 
data concerning current eases.

^ .**■•..* '

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

a. ’ A progress report on .the epldemiologieal -
■ studies.' - . * 'r' : .

b. ' Dr. Kehoe'a decision as to whether or not
Mattering Laboratory would bs willing to 
undertake a critical review, with abstracts, 
of the literature on cancer as related to . 
petroleum and his estimate of this additional:

. • cost if undertaken. . . . - '

7 - With respect to the epldemiologieal survey (See Exhibit A)'



among employ*• of customer*, ths letter ballots of (Ate . 
members of the subcommittee shoved sufficient differ* 
enoes of opinion to warrant referral of this subjeot back 
to the subcommittee for further consideration. (5oae 
letter ballots not received as of 9/10/52. but final tally 
will be available for the Chicago meeting) • - '

- 8 - The subcommittee by letter ballot approved of continuing 
Research Project MC-1 at approximately Its present 
scope and ooet ($100,000 per year) for the year beginning 

. July 1, 1953* However, a few members recommended that 
the general level of researoh activity, and the budget be 

. decreased. . .

Dr. Xehoe will submit for this meeting an estimate of 
the budgetary requirements subdivided insofar as possible 
In terms of aolentlfle objectives. . , .

--- 9 - Recommendations, If any, eventuating from the meeting of
. - the Research Projeot Advisory Committee to be held on 

September 2it, 1952* . .

Respectfully submitted,

X. H. Hewquiat, Chairman.



API - Medical Advisory Committee

ACTIOHS WITH HE3PECT TO CAHCER REGISTRY

Fifth Meeting - April 26, 19k7 - Buffalo* Hew York . . . .

. Pag* 2 or Minutes, Item D, Report of Subcommittee on Caroinogenioity

. "Establish a registry of malignancies to report to the Subcommittee 
on Carcinogenicity* This registry vould collect.data on all mal- 

' ignaneie* incident in employees of tbs petroleum industry* It 
vould set up its own procedures, forms, extent of data, follow-ups, 
pathology, treatment, outcome, autopsy reports, ets* after 

■- consultationa. vith existing registries*” V

Seventh Meeting - April 2. 19hfl - Boston* Maanachnastta .

‘ Page 3 of Minutes, Item 3* Report of Subcommittee on Carcinogenicity

"The committee recommended that hr* Robert A* Sehoe and his 
.: associates collaborate with the Chairman of the Subcommittee on

Caroinogenioity end as many members as is necessary in tbs 
preparation, of a plan of collecting statistical medical informa­
tion on cancer in the petroleum industry versus tbs country st 

. lsrgej and if possible versus, other industries* The committee 
... also, reooiaaended that a definite proposal be made for implementing 

V‘ the collection and coalition of aueh information (every effort 
- should be made to separate any cancers caused by eontaet with 

. /known products from tboss arising from other causes}**

Eighth Meeting * Horember 12t X9hB » Chisago. Illinois

1 Page i of Minutas, Item f*»d, Report of Subcommittee oh Csrcinogenislty
"The carcinogenic program.*.at the TJniv. of Cincinnati should include:

; "Epidemiological studies of. this problem in the industry*” . .
Tenth Meeting - Hovoafebr Jti* 191:9 * Chicago* Illinois

Appendix A, 3rd paragraph, Raport .of Subcoasdttaa on Caroi&ogsnioity
. .. .. ... "Dr* J* J« Phair*. Professor of Preventive Medloine, , .
' \ ■ university of Clnelnnati, discussed the epldemlologleal aspects of 

-this problem* •- He propssed the establishment of a oaneer register 
; .at the univarsity ofCineinnati to ssrre the petroleum industry and 

submitted a draft of a.form to be used in obtaining the necessary . .. .
-. morbidity information*. It was agreed that legal advice should be . : ~

: .. ... obtained as to whether reporting aueh cancer eases to the university .>•- . 
- : 9t Cinsinna tivould.be. an. invasion -of, the patient* arista*” v... -- . - v...
latlne . on Carcinogenicity - August 26.19k7

^'' * pigs **.«r ’•
gew TOrit* H*T*

•it is desirsbls to ecieabls data regarding (1> nature, (2) frequency 
sad (3) duration of exposure'Sfenployees andcustomers to inter- < :f 
mediate or coansrcialproducts containing.as * constituent heavy,' _ 

r oatalytie distillates 'or residua which contain fractions boiling.above 
' 700”r, Also, to-obtain the number ot’il) employees and (2} customers- -yv 

as exposed* In order to obtain uniformity. Dr* Woody will-outline the >/- 
procedure for survsy end approach the companies' ts sondao t. the above curve;



American Petroleum Institute

C SO WEST BOTH STREET

0 NEW YORK 20, N. Y.
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April 30, 1952

Mr. T. J. Sullivan, Vice President 
Gulf Oil Corporation 
P.0, Box 1166
Pittsburgh 30, Pennsylvania

Epidemiological Survey 
Subcommittee on Carcino­

genicity
Medical Advisory Committee 

API_____________

Dear Mr. Sullivan:

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

Inasmuch as Mr. 0, 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) among engsloyees of customers where the cancer 
was allegedly due to exposure to petroleum products. Item one is 
already 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 hut 
we believe tbis situation should have the careful consideration of 
the Divisions of API which would he concerned. lour advice in this 
connection would he greatly appreciated by our Subcommittee,

Very truly yours.

/s/ M, N. Kewquist
M. N. KEWQUIST, Chairman 
Subcommittee on Carcinogenicity

MKN:RMS
Copies;
Mr, G. A. Davidson - Standard Oil of California 
Mr. H. W. Ferguson - Humble Oil and Refining Company 
Mr. J. P. Langfitt - The Pure Oil Company 
Mr. W. T. Gunn - API
Members and Associates, Medical Advisory Committee, API



coft 135 S. tend Street 
New York 17, H. Y.

April 30, 1952Mr. T. J. Sullivan 
Vice President 
Gulf Oil Corporation 
Pittsburgh 30, Pennsylvania

Subcomnittee on Carcinogenicity
• Medical Advisory Coasaittee

. ______________ MI

Pear sir;

• Phis resume prepared by the Besearch Project (MC-1) Advisory

Committee in accordance with your request of February 13, 1952, summarizes 

the activities of the Subcommittee on Carcinogenicity of the Medical Advisory 

Committee API.

Experimental evidence on mice was developed about 19^3 by Ir. I. V. 

Covdry at the Barnard Hospital, St. Louis, attributing carcinogenic properties 

to residua from catalytic cracking. Late in 19W Dr. B. E. Wilson called 

attention to the desirability of investigating any possible cancer hazards 

which might arise from newer refining processes. These were the chief factors 

leading to the organization in 19^5 of the API Medical Advisory Committee.

At its first meeting in May 19^5, this committee, 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 and a fund of $25,000 was 

authorized to initiate this and other medical studies.

After careful consideration Battering Laboratory, University of 

Cincinnati, was selected to sake an initial 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 boiling fractions selected by the Subcommittee 

on Carcinogenicity, The results of this study completed in 19^8 showed that 

high boiling gas oils from 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 Mattering Laboratory. Ibis program 

necessitated a capital grant to Kettering laboratory of $1*0,000 for the 

construction of animal quarters. (See attached list of expenditures.) She 

expanded research program got under way late in 19^9«

OBJECTIVES - The research program includes the following primary objectives;

1. The determination'of which refinery streams and products 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 measures which might be applicable 

to man. ■

t. Epidemiological studies to determine the incidence of cancer 

among employees of the petroleum industry as compared to the 

general population.

PROGRESS TOWARDS ACCOMPLISHING TIE OBJECTIVES -

1. Identification of carcinogenic streams or -products and causative 

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 completely. Vacuum distillates including 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 soma 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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cracting have continued to shov relatively high carcinogenic potency to mice. 

Thermal cracking of high potency catalytically cracked residua does not reduce 

the potency. Furthermore, high toiling gas oIIb produced in severe thermal 

cracking of straight run residua have demonstrated high potency. Untreated 

lute distillates show low to moderate carcinogenicity to mice.

Polycylic aromatics which fall 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 carcinogenic to mice. The ratios of these classes of 

compounds or of individual 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 ability 

to enhance the potency of carcinogens in these oils.

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

known carcinogenic activity have an identifiable absorption spectrum in certain 

parts of the ultra-violet and visible range. This knowledge has been used as 

the basis for developing an analytical tool. Empiric correlations of biological 

data with absorption spectra have not thus far been entirely satisfactory, in 

part due to the non-quantitative nature of the biological tests and in part due 

to compounds whose chemical or physical properties influence carcinogenicity, 

but do not exhibit a characteristic absorption spectrum. '

qhe 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 properties 

which influence the carcinogenicity of an oil such as solvents, viscosity and 

enhancing compounds. Obviously the intricate nature of the problem of develop­

ing an accurate analytical tool plus the identification of the causative agents 

in sufficiently broad classes to permit evaluation of carcinogenic refinery
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strearns will require more time and effort than originally anticipated. Without 

an analytical tool, any laboratory proof of carcinogenicity rests upon animal 

testing which is expensive, and tine-consuming (three to twelve months required, 

for each test on mice). '

3* Preventive Measures - Animal experimentation and practical 

experience in industry where occupational cancer hazards have existed indicate 

that this hazard can be controlled by minimizing exposure and by adequate 

medical supervision which will include periodic physical examinations.

Minimizing exposure entails:

a. Identifying 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 

exposure Is otherwise unavoidable.

i. Good personal cleanliness. - .

Skin cancer if detected early is curable. An adequate medical 

program will insure early detection,

4. Epidemiological Survey - It is not possible to transfer directly 

the data from the mouse testing experiments into figures representing relative 

careinogenlcity of the various fractions for man. Eroa a scientific standpoint 

it would be desirable to test carcinogenic potency on several higher species of 

animals including man. However, such testing is not feasible at the present 

time. Interpretation of the significance of the experimental data, therefore, 

must await procurement of data on human cases from epidemiological surveys. An 

epidemiological survey will develop the facts concerning the incidence of 

cancer among petroleum workers and, if correlated with the occupational history, 

should disclose whether any particular occupation in the petroleum industry is 

associated with an occupational cancer hazard. In addition, it will detect any
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increase In cancers which may to the result of failure of protective measures. 

Without such information a problem of major magnitude could develop undetected 

and protection of the petroleum Industry from unsubstantiated claims for 

compensation for alleged occupational cancer vould be almost impossible. This 

phase of the program must be continued for a number of years in order to be of 

value. This study is now underway and the annual cost is low.

CONCLUSION - Occupational cancers comprise a very small percentage of the total 

number of cancers. However, experience in the British coal tar industry where 

over 1,U00 cases of skin cancer were diagnosed in a 20-year period, and 

experience from contact with British shale oil 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 is required and' enforced. Medical 

literature and unpublished reports both in this country and abroad incriminate 

certain petroleum products which, having been demonstrated on animalb 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 measures that may be indicated. In this 

connection certain petroleum companies In the United States have already 

instituted precautionary measures within their own organizations. In Great 

Britain it is now mandatory that white lubricating 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 nov reached the peak and it Is expected that there 

vlll he a gradual decline In a year or tvo from now unless unforseen situations 

arise In the Interim.

This committee will he pleased to render any further progress 

reports which you may desire.

Submitted on behalf of the committee by

/s/ M. N. Newquist 
Chairman

Members of Besearch Project (MC-1) Advisory Committee.

M. N. Nevquist, M.D., Chairman 
E. W. Adams 
L. C. Beard, Jr.
Kieffer Davis, M.D.
B. E. Eckardt, M.D.
T. M. Frank, M.D.
C. E. Hine, M.D.
B. M. landon
E. K. Linder, M.D.
K. G. Mackenzie
B. C. Mlthoff 
B. M. Shepardson

The Texas Company 
Standard Oil Co. (Indiana)
Socony** Vacuum Oil Co., Inc. 
Phillips Petroleum Co.
Standard Oil Development Co. (N.J.) 
Pan American Refining Corp.
Shell Development Co.
Gulf Oil Corporation 
The Atlantic Befining Co.
The Texas Company 
California Besearch Corp.
Standard Oil Development Co. (N.J.)



PAYMENTS BY API

to

UNIVERSITY OF CINCINNATI 

for

RESEARCH PROJECT (MC-1) ON CARCINOGENICITY

2-1-46 $ 6,000.00

7-1-46 0

1-1-47 0

7-1-47 0

1-1-48 0

7-1-48 65,000.00 (Includes $40,000
grant for animal
quarters)

1-1-49 0

7-1-49 49,413.00

1-1-50 39,963.39

7-1-50 50,000.00

1-1-51 9,065.12

7-1-51 ' 50,000.00

1-1-52 31,692.42

$ 301,133.93 to June 39, 1952

Budget July 1, 1952, to June 30, 1953 $ 104,760.00



AGENDA

Subcommittee on Carcinogenicity 
of the

Medical Advisory Committee A.P.I.
Parlor I, Netherland Plaza Hotel, Cincinnati 

2:00 P.M. April 18, 19^2

1 - Introduction of new members.

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

3 - Comments on action taken at R.P.A. Committee meeting 
on November 26, 1951*

(100$ approval of minutes by subcommittee obtained 
by letter ballot)

4 - Comments on action taken at R.P.A. Committee meeting 
on February 26, 1952.

(Approval by letter ballot)

5 - Progress report by Dr. A. W. Horton.

6 - Progress report on Epidemiological survey by Dr. J.J. Phair.

7 - Steps to be taken to expedite the epidemiological survey.

8 - Promotion of campaign for personal cleanliness in industry.

9 - Budget for research program for one year beginning July 1, 
1952.

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

11 - Other.

m.c. Members and Associates Subcommittee on Carcinogenicity 
Dr. E. K. Linder 
Mr. D. V. Stroop 
Dr. R. A. Kehoe (4)



135 last 42nd Street 
New York 17, N.Y. 

October 17, 1951

Members and Associates
Subcommittee on Carcinogenicity

1 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- 

' elate membera. In addition, replies were received from 8 of 15 
members and 10 of 18 associate members of the Medical Advisory Com­
mittee at large. The 39 replies are from members and associates 
from practically all of the companies represented on the Medical 
Advisory Committee.

While the individual replies 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 each 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 
collaborate effectively in shaping plans for future work on the 
carcinogenicity project at Kettering Laboratory.

Thanking you for your cooperation, I am

Very truly yours, ‘

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

HNN:GH
Attach, .

me. Members and associates, Medical Advisory Committee 
Dr. B, A. Kehoe 
Mr. D, V. Stroop



SUMMARY OF REPLIES 
TO

QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

1. Should 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 oil?

No 10
Yes 14
Certain ones only 13

2. 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

3. Should tha animal testing program be continued on its present scale 
for one more year or for two more years, by the selection of addi­
tional samples from various processes or should it taper off and be 
confined to the necessary animal tests in connection with the de­
velopment of an analytical technique?

Taper off on animal tests
and expand on analyt.tech. 26
Continue at present scale 7
As decided by Committee 3
No answer 1 >

4. Should a large-scale animal testing program be initiated on fuel 
oils to determine their potential hazards, if any, or should eval­
uation of these fuels await the development of an analytical 
technique?

Await analytical technique 28 
initiate animal testing

program 8
No answer 1

5. Should efforts be directed toward development of a technique to 
eliminate the carcinogenic effect of an oil by removal or conver­
sion of the carcinogens?

No
Yes
No answer

28
6
3



SAFETY COMMITTEE OF BOARD OF DIRECTORS

REPORT OF CHAIRMAN - JOSH R. SOMAN

Concurrently with important developments in refining methods, 

processes, and products, the industry's toxicological problems are growing 

in number and complexity. Oil companies are making substantial increases 

'in their medical staffs and facilities.

These developments led to the creation of the Institute's 

Medical Advisory Committee in 19^5 * Since then the committee has served 

constructively by making useful Information available to oil companies for 

their protection of employees end customers against accidental injury and 

for the defense of industry against unreasonable and unnecessary law and 

regulations, as well as• unjustified and false claims for damages.

The organization of this committee and its semiannual meetings 

have facilitated an informal exchange of medical information of intangible 

but substantial value in the prevention and treatment of industrial injuries 

and occupational disease.

The committee also has been instrumental in organizing special 

studies and investigations on important toxicological problems with coopera­

tive grants-in-aid at the University of Cincinnati 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 numerous 

proposals are being made to give government new and far-reaching controls 

in the field of industrial medicine and hygiene.

The individual members of the committee, through their 

several professional channels and associations, acquire valuable informa­

tion regarding these trends in regulatory legislation. The pooling of the 

information thus obtained clearly indicates trends which are disquieting.
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Highlighted by the California biqob problems and supplemented 

by the reports on the Donora situation, there Is an active drive to Impose 

an American Standard Code on Industrial Hygiene. This proposal is put 

forward by the American Conference of Governmental Industrial Hygienists, 

which has drafted a code that is far from realistic and shows little 

sympathy for the practical needs of industry. If adopted generally, such 

an arbitrary code would Impose unreasonable and unnecessary restrictions 

upon industry, and might readily become the basis for state laws and 

regulations.

Another indication of the growing interest of government is 

a letter recently received from the Chief, Division of Industrial Hygiene, 

Public Health Service. He suggested a meeting with the Medical Advisory' 

Committee to discuss potential health hazards and possible control procedures 

in the petroleum industry. The committee has invited him to attend its 

regular mid-year meeting in April and has held some preliminary discussions 

with his representatives at a recent subcommittee meeting held at Kettering 

Laboratory in Cincinnati.

Because of enforcement difficulties it may be safe to assume i 

that statutory and regulatory control of industrial hygiene will be 

unreasonably restrictive and unnecessarily 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 which are 

adopting such progressive policies because it suggests the possibility of 

avoiding some or most statutory and regulatory controls.

3-31-50
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Jf.vaa 1. 1949

An Interim meeting of the Subcommittee on Carcinogenicity was held
on Friday, June 3rd, 19^9, at 15 Vest 51»t Street, Hew fork City.

K. E. Hewquist 
Kclrer Voody

QUESTS

R.V. Paulk - Shell Oil Company
A. Healey Horton - University of Cincinnati

AOTISOB

L. V. Stroop - API

Minutes of the meeting of March 11th were approved as issued.

Hr. Stroop stated that the API prefers not to be included in the
American Cancer Society’s list of grante-in-aid for cancer research.

Dr. Moody said the Pederal Security Administration has awarded over
$^50,000. in federal grants for cancer control and teaching activities. Oie

MEMBERS PBBSSHT ASSOCIATES PBESEST

T.M. Prank 
A.2. Hoag 
J.P. Holt 
T.J. lelly

Marshall Clinton I.C. Beard, Jr.
H.P. Lankelaa 
E.Q. Maekensie
H.M. Shepardson (representing H.Q.M. Tiacher) 
H.H. Zuidema

TOTAL 15 ATTEHDASCB - 15

MEMBERS ABS25T ASSOCIATES ABSE5T

L.E. Curtis 
V.H. Levis 
C.A. Swan

B.S. Bonslb 
AJ. Dooley 
H.Q.M. Pischer

Dr. Horton submitted a progress report. (Copy of the report is 
attached as Appendix A}*



largest amount. $35,000. vent to the Pennsylvania Department of Health, where 
Dr. Shllen, Director of the Division of Industrial Hygiene, has set up an 
occupational cancer control program with a physlolan and a nurse. At a later 
date, two engineers and a statistician will he assigned to the project. She 
attached forns (Appendix B) are being prepared 1n quantity for use In their 
surreys and are essentially identical with the fora submitted to them by 
Dr. Hueper to Insure uniform data from the various states participating in 
the industrial cancer program. She oil industries located in the Philadelphia 
area are high on their agenda.

Dr. Hoag and Dr. Hewquist spoke briefly concerning articles on 
cancer they have written for the Secony-Vaeuum Hews and Texaco Topics re­
spectively. It was agreed that other companies could well afford to follow 
their example.

T.M. PHAHE MeITEH M00DT
Secretary Chairman

I
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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 fee started at 
the Kettering Laboratory. Thus an average of about 12 samples 
from each of the following processes will be studied:

1. Non-catalytic gas oil cracking
2. Viscosity breaking of residues and extracts
3. Naphtha reforming
4. 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» Solvent extracts from lube oils and heavy gas oils.
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The potencies of the samples will be compared with those 
of coal tar and shale oil 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 high boiling oils from TCC 
units since to date no physiological testing of the heaviest 
products from these operations has been carried out.

In reporting restilts of tests on future oil samples, a 
direct comparison with a solution 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 raethylcholanthrene in benzene, at concentrations 
from 0.01$ t# 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.

A. Wesley Horton

June 3i 1949.



BIH-C-la OCCKFATlOaUL CANCER RSCORD

1, Hama _____
Residence

3. State: '

2.

city:

UWOpi*wi•

Street:

4. Soolel Security No. 5. so* ......................._ ... 6. Color or Race;

?. Date of Birth: 8.
Age
Tears: Ifoa. Dejrs: 8. Date of Death;

10. Occupation: 11. Industry or Business:

12. Cause of Death: 13.
Method of Diagnosis 
Clinical: Biopsy: Autopsy; Other:

14. Na*,s of Pbyaieien: IS. Street: 16. City:

17. Clinical Diagnosis: 18. ‘ Pathologic Diagnosis; 19, primary Site:

20. Date of first Symptoms: 21. Data of First Wait to Physician:

22. Date of First Diagnosis: • 23. Stage of Dlaease at First Diagnosis:
2*. History of Other 111 cesses of Site Affected: 29. History of Injury to Sit# Affected:

8#I Exposure: aits yeti' erer""'handled or worked near any of the following? If yes, giro detcila.

NAME OF SUBSTANCE HAMS OF KPLOIER HITS DWOTO or EXPCBtRE j DESCRIBE WES tap EtEOSBEE AND Bstmatrs bssckt of
1 lORKKC nm EMBED:
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BIH-C-lb
Occupational Concar Reoord - Pegs 2

E7. Occupational Hletoxy: List Occupatlona In Chronological Order bevlnnlne with last or present one.
Dates 

THDie TO
j . TYPE OF 3C3IK3SS

KAUE OF BOPLOTER ! AD CRESS OF SHFLOTSt 1 CR FRODl'CT MADE TITLE OF JOB TTVE OF rjorac KRTOEKED
!

i .
1
11
 1

-

SB. Are there any other important materials to ehlch you have been eipoaed? (Hobbies; Habits; Medicines; Cosmetics; Diets;
Environment)

S9. Additional Information Obtainable at: (Lint Physician; Laboratory; Hospital; Insurance Co; Plant Ifedical Department 
Clinic; Tumor Registry, etc.)

Haae: Address:

Address:

Nana: Address: ■
30. Any other Information pertaining to Tunor (Multiplicity, sites, etc.):

1PPEKPII B
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FLAIR CANCXR RB30RD

1. Rene of Company 2. Loeatlon: ■ .

3. In operation slnoe: 4. Products Kanufaotured: .

5. Rumber of workert employed: In plants In office:
Kale: . _________________ .
Footle: ......................... .... ,
IThlte:
Colored:

*. Rene or plant official 7. Rome of Plant Pbyel olen

8. Insurance carrier: - 9. Carclnogenle bezards:

10. Operations Involved: 11. Number cf sorters expoeed:
’ a. Constant exposure

' b. Intermittent exposure
e. Occasional exvoeure -

12. Sex of expoeed workers: lisle: Female; 13. Race: Kbits: Colored:

14. Duration of axpoeure: Number:
Number:
Nuxfcer:

Tears:
Tears:
Tears:

IB, Rate of turnover In exposed group (a)

'B. Oancera Observed In exposed group (a) Total number: Period:

17. Careers by sites:

iFPrarax a
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BIH-C-3

1* Kui of Coopony

FLABT CAHCffi RECORD
Sittt

l. Location: 3. In'Operation since:

4. Products Manufactured:________________ _______- _________________

5. Wuaber of Workers: Total Office: Production:
Resales 
Males 
Mbit*
Colored

8. Wane of Pleat Manager: . 7. Plant Physician:

8. Insurance Carrier:________________________________________________________________  * 1 * * * * * * 8

9. Carcinogenic Retards;

10. Operations Rusher of Workers Exposure
InTolTed Total. White Colored Mole fecal# Constant Intermittent Occasional
a
b
e '
d
a
f .
8
h
1
S
k
1
m
n

11. Type of Exposure Duration of Exposure
Inhalation Skin Ingestion Other Average Longest
a
b
e
d
e
f
8
h
1 •
J
k
1
n
n

Cancers Observed 
Site Humber Period

12. Rate of Labor Turnover



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

Meeting held in New York,
Friday, June 3, 9:30 A.M.

10TS3 FOR TEN MEBTIHQ Room 673, f|Sg S^;tCg;»

Samples from processes listed in February 1 seating*

Attempt to ahow effect of varying feed 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

1* Clarified slurries from FCCO already indicted - some 
variation shown* 3632 nearly most potent*

2* Effect of thermal cracking on heavy eat* cycle stock.

3* Effect of selected feeds in Houdry and TCC.

4* Highly 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 Hydrogenation by Onion 
HCOOH extraction of I bases. '

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

Started 6 concentrations of Ma-chol. in bensene from 0*0l£ to
0.6J6 3 times a week.

Also 3631 and 3632.

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

Kay 31, 1949
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SPRING MEETING

Minutes of Meeting 
April 1, 19*19 

Boole-Cadillac Hotel 
Detroit, Michigan

MEMBERS PRESENT ASSOCIATES PRESENT

- Marshall Clinton 
»-L.E. Curtis
i- T.M. Trank
. J.P. Holt
■ T.J. Nelly •

M.N. Nevqulst 
^ Mclver Woody

VISITORS

~V.C. Baird ‘
. F.T, Boys 
; Nieffer Haris 
. A.I. Hoag 

E.N. Under
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R. Clinton Page 
B.B. Reere

GUESTS

S.J.M. Auld 
R.D. Bent 
J.W. Hammond 
R.A. Nehoe 
V.l. Simpson 
J.B. Stacker 
H.G.S. ranRaalte 
H.R. Warrick

- L.C. Beard, Jr. 
R.S. Bonsib

„A.E. Dooley 
. H.G.M. Fischer
- HJ. Lankelma 
• Z.G. Mackenzie 
*-H.H. Zuideraa

*- E.W. Adams 
* R.C. Cole 
. N.J. Gothard 

R.M. Landon 
—F.M. Watkins

Institute of Petroleum, London 
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Unirer8ity of Cincinnati 
Detroit Institute of Cancer Research 
Pore Oil Company, Chicago 
Shell Oil Company, Curacao, Neth. Antill. 
The Texas Company, New fork

ADVISOR

D.7. Stroop - API

MPTBras ^nggHT

' W»R. Levis 
C.A. Swan

TOTAL IN ATTENDANCE - 36



lew members of the Subcommittee and guests were introduced.

Minutes of the three previous meetings, Hovember 11th, 1948, February 1st, 
1949 and March 11th, 1949 were approved after a change was made on Page 3t Dine 9 
of the March 11th, 1949 minutes by substituting the word "suggested" for "approved".

Dr. lehoe stated that of the $40,000. capital funds provided by the 
iPZ, $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 31st, 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 1st, 
1949. Current expenses from July 1st, 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 available by July 1st for a colony of 10,000 mice which 
would permit simultaneous studies on 175 to 200 samples. The API would have first 
claim on these facilities; but after that, samples submitted by any individual 
company would be accepted for testing provided that they would not interfere with 
the API schedule.

In addition to Dr. Kehoe, Dr. Heyroth and Dr. Dutra, 11 other persons 
would be required. Of these. Dr. A. Wesley Horton was 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 1st. Other personnel would in­
cludes 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 responsible for:

a. Supervising application of the samples to the mice.

b. Establishing standard criteria for: 1

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

Dr. Hewculst asked about the method of selecting samples for testing.
Dr. Kehoe replied that this would be the duty of Dr. Horton, working with the 
Subcommittee and its technical advisors.

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

Mr. Tiecher thought the proposed program was well organized but wondered 
whether the personnel proposed by Dr. Eehoe would be sufficient to carry on all the 
necessary work.
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Dr. Hcwoulst thought experiments on primates ahould he a tar ted at an 
early date because of the time required to get reaulta. Dr. Sehoe replied that 
investigators of carcinogenicity of petroleua and lta producta had two objectives 
flrat, to find a tool for determining potenciee; and second, to determine whether 
reaulta of animal teete are applicable to man. The flrat phaae -required a group 
of a table, non-variable animala, auch aa the highly inbred <«H mouae atrain.
Thla atability and lack of variability between the individual animala waa not 
found in primatea. Aa to the aecond phaae, there waa no definite evidence aa yet 
that the reaulta obtained in mice were applicable to man. It might be neceaaary 
to uae other animala to establish the relationship. In that ease, the laboratory 
had other animala available and, while it was not anticipated that monkeys would 
be used at first, this migit be done later. Human experiments could not be set 
up until a good deal more information and knowledge was available, and even then 
only carried out under his personal responsibility.

Dr. Simpson pointed out that since susceptibility varies between in­
dividuals and since humans are not homogeneous, 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 carcinoma elsewhere in the body.

Col. S.J.M. Auld. Chairman of the Research Group of the Institute of 
Petroleum, London, described the carcinogenicity problem in England and asked 
for an exchange of information between the API and the Institute of Petroleum. 
Mule spinner's cancer was still a problem in England, 20 deaths having occurred 
in 19^7. After the earlier work in the nineteen twenties, there had been a lull 
but the subject was brought up again after the war, largely due to the action of 
the trade unions. The University of Birmingham had started research work and had 
found that extracts from solvent refining operations produced skin conditions 
which were "core than a mere dermatitis". More recently suspicion had been cast 
on some cutting oils and some motor oils from Scotland (not 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 Petroleua (which succeeded the 
Petroleum Board) were now cooperating as a joint committee. Under the direction 
of Messrs. Squiers, Cook, Ferguson, Voodhouse, Irvine and Auld, a long-range 
research study has been started, beginning with an Investigation of these three, 
crudes:

Tenezualan crude - naphthenic type 

Middle East crude - Kuwait

Hid-Continent crude (USA) - of importance in lubricants.

A certain amount of support was given still to the unfortunate formula by Twort 
regarding refractlvityj but later work indicated that the higher the aromaticity, 
the higher the carcinogenicity. The industry in England had made white oils 
available but there has been little demand for them as yet. Ihere was mo evidence 
that solvent refined oils are carcinogenic. Shale oils were going out of the 
picture. Some preliminary idea on potency of oils might possibly be had by 
determining 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
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fraction* on plants sons Index of carcinogenicity night "be developed.

Dr. Voodv 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 l.t In their report of grante-in-aid for cancer research. 
Hr. Stroop was asked to obtain Information on how this data would be used by the 
American Cancer Society.

Action by the Subcommittee - It was voted to recommend to the Medical 
Adlvsory Committee that!

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

2 - The budget for the year beginning July 1st, 19**9
for the program at Kettering laboratory be in­
creased to $100,000.00 '

Mclver Voody 
Chairman

A.Z* Dooley 
Secretary
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A meeting of the Subcommittee on Carcinogenicity was convened at 10 A.M., Friday, 
March 11th, 19^9, at 15 West 51st Street, Hew Tork City.

MEMBERS PRESENT|

A.I. Hoag 
J.P. Holt 
W.E. Levis 
M.H. Hewquist 
McZver Woody

QUESTS* .

A.V. Horton - 
J.J. Fhair -
D.V. Stroqp -

MEMBERS ABSEHT:

L.E. Curtis 
T.M. Trank 
T.J. Kelly
C.A* Swan

Dr. J.J. Phair, Professor of Preventive Medicine, University of Cincinnati, was 
introduced. Minutes of the meeting of Tehruary 1st were approved.

Dr* Horton reported that his laboratory equipment is being assembled and his new 
facilities will be available about May 1st. Zn the meantime, he is visiting 
refineries studying the various types of catalytic cracking units and their 
operation for the purpose of making the proper choice of samples.

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

H.S. Bonalb 
A.E. Dooley 
H.Q.M. Pitcher 
H.P. Lankelma 
K.G. HaeXenzie

University of Cincinnati 
University of Cincinnati 
American Petroleum Institute

TOTAL ZH ATTEHDAHCS - 13

L.C. Heard
A.J> KeewiagyJr.
H.H. Zuidema



feed, tenperature, rata of through-put, ate. Ha thought this approach to the 
problem might yield valuable data and samples that could be studied concurrently 
vith: (a) the search for an analytical tool, and (b) the animal testing of the 
list of materials recommended by the technical advisors to the Subcommittee in 
its January 31st, 19^9 meeting.

Or. Holt said that before deciding on the inclusion of the pilot plant approach, 
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 it might bog down the animal testing program and believed that it 
should receive a low priority until answers to the practical phases of the problem 
had been obtained.

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

Dr. Horton replied that refinery samples would present these same 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. Fischer, believed that sooner or later this 
phase would have to be a part of the study.

Mr. Mackenzie 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 temperature.

Mr. 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. Be recommended that the analytical study be given priority. .

Dr. Horton urged that Shell's offer be considered because of the time required 
to prepare the samples. He pointed out that oil 3^32 was being 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.

Zt was the unanimous opinion of the Subcommittee that the analytical work on 
oil 3632 should go ahead. .

Dr. Horton said that this analytical work may be long and complex; he thought that 
the other phases should not be delayed.

Dr. Holt divided the problem into four aspects:

1. Does a problem exist? That was the question two or three 
years ago. Work to date indicates that there is a potential 
problem.
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2* Where doe* it exist; la vh&t operation*, oils, fraction*, 
materials, etc. 1* there a hazard that requires protective 
measures? ‘

3. Can these operations he changed to control the problem?

4. Development of a technique to eliminate enimel testing.

Zf a study of the processes were added, there would not he sufficient facilities 
available• He recommended that a list he mads of all samples to he studied 
that the Subcommittee then schedule them for priority in testing.

Kr. Tlscher said that such a list of sasples had been approved at the last meeting 
of the technical advisors and that Dr. Horton was to collect the samples listed 
and report to the Subcommittee* The proposed schedule of testing them and the 
analytical work on oil should be continued concurrently. His personal view 
was that samples obtained from a pilot plant run should be placed way down on 
the list.

Dr. Horton estimated that when the new facilities are available about June 1st, 
4,300 mice could be handled which would mean that 150 to 200 samples could be 
undergoing tests at one time.

Dr. Hoag said that the first oils to study were those to which eaposures are now 
occurring, in order to determine control measures.

Dr. Hewquist was of the opinion that, while it was very important to test various 
oils in order to determine which ones present a hazard and call for protective 
measures; nevertheless, 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 be up for discussion again at the April 
meeting in Detroit and that, in the meantime. Dr. Horton would discuss it with 
Dr. Sehoe and Dr. Heyroth.

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 1949 and .
July 1951 and the order in which they should be studied. Dr. Horton agreed to 
submit such a list by May 15th.

Beportlng on the national Cancer Conference recently held in Memphis, Dr. Hoag 
said that Dr. Holt and Mr. Hischer were to be congratulated on their handling of 
the subject. Dr. Hewquist added that the cancer question was now an open story.
He also commended Dr. Holt for his presentation; no hysteria was aroused and what 
was said was not embarrassing.

Dr. Voody 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 followBt
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Experiment! In the laboratory hare ahovn that certain of the 
hi^i-boiling materials from these newer processes cause the de­
velopment of tumors and cancers on mice.*

and the foot-note was omitted.

Dr. Phalr said that he planned to get acquainted with the medical directors of the 
various companies to see what medical records are available and to determine whether 
epidemiological techniques could be applied to advantage. 2he long "Incubation 
period" was one of the factors that complicated the problem. %e adoption of 
control measures might be better than attempts to eliminate the hazard. In re­
sponse to a question from Dr. Jfewquist, Dr. Phalr said that a cancer registry - 
for the petroleum industry was an Inherent objective of the control program. Es 
added that he had doubts as to the successful enforcement of laws requiring the 
reporting of cancer cases, as has been proposed by some investigators.

The next meeting of the Subcommittee 'Will be held in Detroit April 1st, 19^9*

A.I« Dooley 
Secretary

Mclver Woody 
Chairman



Standard Oil Development Company
’. * Research and Development Department 

15 West 5 1st street. New York 19, N. Y.

Psbruary 9, 2949

S. 0~U L.s.n*

Dr. MeIvor Woody 
Medical Department 
Building

Dear Dr. Woody:

In response to your request as Chairman of the Sub­
committee on Carcinogenicity of the Medical Advisory Committee 
of the A.P.I., dated November 22, 1948, an invitation was ex­
tended tp the members of the Nedioal Advisory Committee to at­
tend a meeting for the purpose, of considering the problem of 
sample testing. The meeting was held on Januar* BI - 1-QA9. in 
the A.P.I. Board Room and cne recommendations“arrived at are 
given in the attached.

The outcome of the discussion was reviewed by the 
writer at the meeting of the Subcommittee on Carcinogenicity 
on February 1, 1949, end since no serious objections were 
voiced by the members of your Committee, I assume that the 
technical advisors have discharged their assignment in a 
manner acceptable to the Subcommittee„

I believe it was agreed that you will send copies of 
the attached review of the discussion to all members of the 
Medical Advisory Committee.

Very truly yours.

HGMF:EC
CC:Mr.D.V.Stroop

\



MEETING OP THE TECHNICAL ADVISORS 
OF THE

SUBCOMMITTEE ON CARCINOGENICITY 
MEDICAL ADVISORY COMMITTEE 

AMERICAN PETROLEUM INSTITUTE

January 31, 1949 
New York, N.Y..

A meeting of the Technical Advisors of the Subcommittee on 
Carcinogsnicity was held in the A.P.I„ Board Room, 30 Rockefeller 
?_aza, Nov/ York City, at 10:00 A.M„, January 31, 1949* Present wore:

R_ Cc Cc.'e 
A- E. Dc.;ley 
N., J„ Gothard 
A. £c Hoag 
A., Wc Horten 
X. Gc Mackenzie

Ho Go Mo

Ho Po Lankelma 
W„ Ro Myers for IL n, 
C. A, Sv/an 
H. R* Warrick 
No Bo Wilson for Ho H 
MeIver Woody 

Fischer, Acting Chairman

Field

a Zuidema

T_
*.
V

■tors were received from the following regretting 
attend:

Eo Wo Adams 
Lo Co Beard, Jr, 
R, So Sons lb 
He Ho Zuidema

their inability

lo Purpose of Meeting ,

The acting chairman read his letter of January 7, 1949, 
to Mr- D., Vo Stroop {copy attached) outlining the purpose of the 
mooting to the effect that the technical advisors would redefine the 
objectives of the program to be co-ordinated by Dr. Horton and aid 
him with the selection of samples suitable for study by the Kettering 
Laboratory of Applied Physiology, University of Cincinnati, Collego 
cf Medicine, under the direction of Dr. R«. A„ Kehoe. The group con­
curred in thl3<.

Objectives
There appear to be two main objectives, which were 

worded as foil or/s: .
(a) It is desired to establish in what crudes and frac­

tions thereof compounds are present that may possess carcinogenic 
properties and the type of processes that may either concentrate or 
create them and, if so, under what conditions„



(b) Establish analytical procedures that will permit 
distinguishing between fractions, according to biological 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 degree of carcinogenicity in fractions that are being handled 
In a refinery or in products that are delivered to the trade,

Ur, Mackenzie proposed that priority be given Item (b) 
because a suitable and reliable analytical procedure would obviate 
the need for biological testing of an unnecessarily largo number of 
samples. The analytical procedure would screen the Inactive or the 
least active from the most active materials for biological testing 
and would serve to avoid overtaxing the capacity of available-facili­
ties, -

The group agreed to the objectives as outlined, and to 
Mr. Mackenzie's proposal.

3" Selection of Samples for Testing 

{a) Crudes

The thought was expressed that the testing of 
various types of crudes from difforent sources (domestic and foreign! 
would produce information of value to the producing and operating 
companies. Kov/sver, it was the concensus of the group that the test­
ing of crudes should be deferred until the examination of feed stocks 
from various sources to a variety of conversion processes and the 
study of products resulting therefrom discloses specific properties 
that shov’ld b9 traced to crude source, in which case selected crudes 
should receive closer scrutiny in the future,

(b) Processes1 “1 r' l
It appears that conversion processes, both thermal 

and catalytic, deserve prime attention. These wore listed as follows:
Thermal - Gas Oil

Resids ■
Reforming
Coking
Gas Reversion 
Steam Cracking

In this connection. Dr. Les Beard, in his letter of January 13 to 
Ro G. M. Fischer, suggested that serious consideration should be given 
tc "thermally cracked residuum from processes operating at high tem­
peratures and on aromatic charge stock. If requested to do so, I be­
lieve that it would be possible for us tc supply you with a sample of 
vapor phase (DeFlorez) tar from an old DeFlorez unit operating on 
Mlrando charge with a transfer line temperature of about 900,"
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Catalytic - Houdry '
TCC . •
Fluid •
Houdriflow
Cycloversion
Hydroforming

Catalytic desulfurization was also mentioned; however, it was decided 
that this would be of marginal interest in view of the fact that the 
operation is carried out under relatively mild conditions with little, 
if any, conversion of the feed stock to lower or higher molecular 
woight products. This operation may merit consideration at a later 
date.

(c) Miscellaneous

Rod Wax 
Slack Wax
Raw lube stocks (unrefined)
Solvent extracts 

(Furfural, Phenol, SOg. etc.)

In this connection, acid sludge or oily products 
derived from acid sludge were mentioned. The group agreed that this 
would be of marginal interest In view of the fact that most acid oils 
contain relatively large quantities of sulfuric acid and additional 
processing would bo required to render them suitable for animal ex­
perimentation. The item will remain on the program for future con- 
nlderation.

Referring to the previously quoted letter, Dr„ Los 
Board also suggested "slack wax from pressing paraffin distillates, 
preferably where the paraffin distillate ha3 had no acid treatment1;, 
and "Rod Wax - that paraffin which accumulates in the collecting ' 
lines and crude tanks, particularly from wells in California, which, 
because of their depth, produce 'warm* crude."

It was agreed that Dr. Horton v.'ill solicit from r-ho 
companies participating in this program representative samples of the 
feed stocks to the processes listed and products therefrom, and 
whatever information can be obtained on operating conditions and 
yields, and that he will concentrate his investigation primarily c:i 
ouch samples as can be expected to yield the most pertinent informa­
tion for tying together the biological and analytical phases of tho 
problem. -

Dr. Horten briefly outlined tho scope of his ana­
lytical program. In this connection, the acting chairman stated that 
extensive information had already been obtained which may prove use­
ful to Dr. Horton and expressed the hope that all companies having 
such Information in their possession would freely disclose it to him. 
Dr. Horton stated that in his preliminary contacts with various com­
panies he bad received excellent co-operation.
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4« Samples Tested by the Kettering Laboratory

Dp. Horton reviewed the results of the studies by the 
Kettering Laboratory of Applied Physiology, College of Medicine, Uni­
versity of Cincinnati, on eight samples which had been selected some 
time ago by the Subcommittee on Carcinogenicity. The results were re­
ported in. detail under date of November 5, 1943, by Dr. F. F. Eeyroth. 
Only one sample. Oil No. W-3S32 (a clarified oil frcm catalytic crack­
ing) disclosed a high order of carcinogenic activity. Another oil, 
W-3631, {a residual from thermal cracking) produced only one tumor of 
a low grade of malignancy- A third oil. No. 11930, {a low-boiling dis­
tillate from catalytic cracking) produced changes in the skin cf two 
animals which gave a moderate evidence of malignancy. In this con­
nection, Dr. Horton stressed the need for subjecting as many animals 
as possible to a pathological examination in order to avoid errors 
that frequently arise from gross observation. He cited an example 
where lesions that: had been reported as tuners by visual inspection 
.(Oil No, 3631) were found to be not malignant when areas of the akin 
were examined microscopically. In. another case (Oil N-829S-2) a tumor 
was found that was not doteetsd by visual examination.

The group agreed that: the largest possible number of 
animals should receive a pathological examination in order to make the 

. results of the biological testing as reliable' and useful as possible. 
Gross examination, appears to be adequato for judging the results of 
samples which have a high carcinogenic activity- '

The question was raised whether information was avaiiablo 
on the feed stocks to the processes from which the eight A.F.I. 
samples were produced, a:ii also yield data and operating conditions.
Mr. Warrick, who hud been instrumental in obtaining thess camples,, 
stated that such information had not been requested, ag it ’.vaa doubted 
that it would have been furnished; however, he agreed to acquaint Dr 
Horton with his contacts in procuring these samples and Dr. Her tori 
will attempt to obtain whatever information the respective companies 
may be in a position to disclose to'him-

5- Products from Other Indu:trios
In order to permit drawing suitable comparisons between 

products derived from petroleum and products from other related 
sources, it is recommended that samples be obtained cf coal tar, water 
gES tar, and shale oil (domestic and foreign) for study.

o« Pund3 Available
In view of the possibility that appropriated funds my 

not be adequate to finance the work to be undertaken by the Kettering 
laboratory when the full program goes into effect, the question was 
raised as to how much money was available- According to-information 
supplied by Mr. Strocp, the Kettering laboratory received a grant of



$25,000 In 3,948 which appears to be sufficient to cover their operat­
ing expenses until July 1, 1949. An additional $25,000 is on deposit 
which can then be made available if needed. In addition. )ir. Stroop 
has Included in his list of subscriptions a request for $25,000 to be 
ready for Dr. Kehoe on January 1, 1950, to cover the six months' 
period to July 1, 1950. Dr. Horton indicated that he expected to 
have laboratory facilities available by June 1, 1949, and that the 
biological laboratory will be in a position to handle about one hund- 

• red samples, with provisions for approximately 4,500 mice.

It is anticipated that in order to carry out the recom­
mendations arrived at by the technical advisors, the Kettering labo­
ratory may require the services of an additional pathologist, and Dr. 
Horton may require the addition of another member to his staff. .

The meeting adjourned at 12:45 P.M.

2/8/49

Roxy Dowling- 
Acting Secretary



(COPY)

Research and Development Department 
15 West 51»t Street 

New York 19# N.Y.

January 7, 1949

STAMPED OIL DEVELOPMENT COMPANY

Mr, D. V. Stroop .
American Petroleum institute .
50 West 50th Street '
Hew York City

Dear Mr. Stroop:

You will recall that among the recommendations adopted at the meeting 
of the API Medical Advisory Committee Sub-Committee on Carcinogenicity on 
November 11, 1948, at Chicago, Item 4 (appearing in the minutes) reads as follows;

"That the fundamental chemical and physical studies that are 
indicated to Investigate the operational technical aspects of this problem 
may require considerably more money than anticipated! and it is 
recommended that the technical advisers group consider the problem again 
and present their recommendations to the Sub-committee on Carcinogenicity,"

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

"Nov that Dr. A. Wesley Horton las been selected by Dr, Kehoe to 
investigate the chemical aspects of the problem, it will be greatly 
appreciated if you would call a meeting of the technical advisers to confer 
with Dr. Horton on methods of selecting- samples for future testing, taking 
into account the nature of the crude, its source, the temperature '
conditions, etc."

As I understand the situation, 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 Medicine, 
under the direction of Dr. R. A. Kehoe. ■

I shall be glad to conduct this meeting in response to Dr. Woody's 
invitation and would suggest the date of January 31, 1949, la the API Board Room 
on the 20th flow 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 are in agreement with this method of putting into effect the 
recommendation adopted by the Medical Advisory Committee, I shall appreciate your 
extending an invitation to Dr. Horton and the associate members of the Medical 
Advisory Comittee to attend, this meeting and to others who you feel would be 
Interested in participating in the discussion.

Please advise.

IGMF:HD
CC; Dr. MeI.Woody 

Dr. J.P.Holt

Tery truly yours,

/s/ H. G. M. Fischer
H. G. M. FISCHER



Summary of Replies -2-

6. Should the epidemiological study
a. be continued for an indefinite period on an industry-wide

basis,
b. be maintained as a current registry of actual cases from

petroleum products, or
c. be limited to studies of a smaller number of refineries and

other operations where medical departments exist and re­
liable medical data can be obtained?

a 5
b 16
c 25
None 1
Revise present procedure 2 

. Opinion deferred 2
No answer 2

7. Has sufficient information been developed to date in these studies 
to enable the individual companies to formulate adequate'control 
measures

a. for their own employees,
b. for their customers?

Employes Yes 19 No 15 ■
Customers Yes 6 No 28 ■
No answer 3

8. For how lonr should the total expenditures be continued at the
present rate of $100,000 per year or should they be reduced to an 
amount sufficient to cover specific objectives only?

Reduce for specific 1
objectives 26

Continue at present rate 10
No answer 1

9. V/hat other comments or recommendations do you have?

See attached exhibit



REPLIES 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 British shale oil?

SUB­
- M

COMM.
A

NON-
M

•COMM.
A

TOTAL

No 2 2 2 4 10

No - if analytical technique 
is sufficient 1 1 2

Yes 4 2 2 8

Yes
dome

- newly collected samples, 
stic materials before Brit. 1 1 2

Yes - limited number 1 1 2

Yes - rod waxes only 1 1 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 1 1 1 2 5

SUMMARY

No 10 
Yes 14 
Certain ones only 13



REPLIES 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?

SUB-COMM
HE T

No 5 3

No, probably 1

Not too important 1

No - if analytical technique 
is sufficient

Yes 1 1

Yes, probably 1

Yes - only in connection with 
analytical technique 2

Yes - high potency products 
only

Yes - some, based on Dr,
Hehoe>s advice 1

Yes - rod waxes

Yes - asphalts, lube oils, 
aromatic solvents, cutting
o.1 Is and other products where 
oxposure factor is high 2 1

Yas - sulfur dioxide extract 
oils from cat,gas oils; methyl 
naphthalene, heavy nitrogen cyc­
lic cpds., heavy virgin gas 
oils; HP acid soluble oils; 
heavy oils from dehydrogenation 
of butane and butylene

No answer

NON-COMM. ----------- —

3 6

1 1

1 1

1

1 1 

1 1

TOTAL

17

1

1

2

2

1

2

2

1

1

3

2

2

SUMMARY

No * 21
Yes 5
Some 3
Other processes 
‘ and products 6 
No answer 2



REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 5

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 connection with the development 
of an analytical technique?

SUB-
M

COMM.
A

NON-COMM.
H A

TOTAL

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 
oils 1 1

Analytical technique only, if 
limited to one choice 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 1 1

»

‘ 2

Continue at such scale as de­
cided by Medical Advisory 
Committee 2 1 3

No answer 1 1

SUCiARY

Taper off on animal tests 
and expand on analytical 
technique

Continue at present scale
As decided by Committee
No answer

26

7
3
1

•



REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 4

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

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

Await development of ana­
lytical technique 3 1 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 
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

Yes, for animal testing on a 
limited scale for typical 
types of operations 1 1 1 3

1

■6

Yes, after present project is 
completed or shows more posi­
tive results 1 1 2

No answer 1 1

SUMMARY

Await analytical technique 28
Initiate animal testing program 8
No answer 1



REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 5 .

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 
M A

No 2 2

No - O.K. though in connec­
tion with the study of pure 
carcinogens 3 2

No - but determine the car­
cinogen 1

Premature - probably not a
Med. Adv. Comm, function 2 2

NON-COMM. 
M A

3 8

1 1

TOTAL

16

5

1

6

Yes 2 2 4

Yes - preliminary efforts only 1

Yes - for consumer protection 1

Indefinite - conversion would 
be safer than removing carcino­
gens 1 1

1

1

2

No answer 1 1

SUMMARY

No
Yes
No answer

28 
6' 

Z' i



REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 6

Should the epidemiological study
a. be continued for an indefinite period on an industry-wide basis, 
b» be maintained as a current registry of actual cases from pet­

roleum products, or
c. be limited to studies of a smaller number of refineries and 

other operations where medical departments exist and reliable 
medical data can be obtained?

b and c only 

b or c 

a only

a if possible 

c only

Modify present survey and then 
make an epidemiological study

Obtain Dr. Phair > s opinion

No epidemiological study

No answer

SUB-COMM. 
M A

5 2

1 2

1

2 1

1 1

1 1

1

NON-COMM, 
M A

2 3

1 3

1

3 ,3

1 1

TOTAL

12

4

4

1

9

2

2

1

2

SUMMARY

a • 5 
b 16 
c 25 
None 1 
Revise present procedure 2 
Opinion deferred 2 
No answer 2



REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 7 .

Has sufficient 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. NON-COMM. TOTAL
M A M A

Employes, yes - customers, 
yes 2 2 4

Employes, yes - customers.
no 5 2 2 4 13

Employes yes - customers, 
yes (tentatively) 1 . • 1 2

Employes, no - customers, 
questionable 2 1 3

Employes, no - customers,
no 5 3 2 2 12

Cannot answer intelligently 1
1

1

No answer 1 1 2

SUMMARY

Employes Yes 19 No 15
Customers Yes
No answer 3

6 No 28



REPLIES TO CiUSSTIONNAIRE - SUBCOMMITTEE OK CARCINOGENICITY

question e

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 suf­
ficient to cover specific objectives only?

SUB-
M

COMM.
A

NON-
M

COMM.
A

TOTAL

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 review 1 1

Continue for at least 2 
years 1 1 1 .1

A*±

Continue as at present 1 1

Contine at present rate but 
alter line of emphasis 1 1 2

Continue until completed, even 
if higher cost 2 2

i

No answer 1 1

SUMMARY •

Reduce for specific 
ob jectives

Continue at present rate
No answer '

26
10

1

I



REPLIES TO QUESTIONNAIRE - SUBCOMMITTEE ON CARCINOGENICITY

QUESTION 9

Vihat other comiaents or recommendations do you have?

SUB-com. NON-COMM. TOTAL

Study protective creams

Study protective creams and 
washing

Study protective clothing 
and devices

Study cleansing agents

Inhalation studies of potent 
oils as possible pulmonary 
carcinogens

Evaluate hazard to humans 
(using monkeys) of oil 
vapors alone

Animal tests with and without ;
washing but stopping applica­
tion when first tumor appears 11 2

Develop a non-biological test 11 2

Continue or expand work on iso­
lation of pure carcinogens 11 2

Test monkeys or dogs to get
better human correlation 1 1

Translate animal test results
to humans 1 1



Replies to Questionnaire 
Question S

-2-

• 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 
rJ.sk

Develop information to com­
pare properties of cat, and 
thermal oils which are potent 
to mice with slack waxes and 
soinning oils where human ex­
posures are known 1

Study marketed products • 1

Study lube oils■(insoluble
cutting oils) where exposure
factor is high 1 1

Study soot from chimneys where 
oil and coal are used as fuel 1

Study single ring aromatics or 
2-condensed ring aromatics to 
see if they act similarly to 
dodecyl benzene 2

Study cocarcinogenic effect of 
ultra-violet radiation

NON-COMM 
M A

1 3

1 1

1

1

1

TOTAL

2

1

2

2

2

. 1

Continue sufficient studies to 
maintain a continuing reassur­
ance that present conclusions
are sound 12 3

Gather all possible information 
for possible future medico-legal
use 11 2

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



Replies to Questionnaire 
Question 9

SUB-COMM. NON-COMM. 
M A M A

Express commendation for
excellent work done 1 1

Prefers to defer opinion un­
til November meeting 2

-3-

TOTAL

2

2



American Petroleum Institute

80 WEST BOTH STREET 

NEW YORK 20, N. Y.

August 20, 1951

Members and Associates
Subcommittee on Carcinogenicity

Gentlemen: . /v

/u4*-JL

This subcommittee is now in its seventh year and up to date approximately 
$218,000 has been expended on the API carcinogenicity project and an additional 
$100,000 has been earmarked for the year ending June 30# 1952. Dr. Kehoe's staff 
has done excellent work and the information obtained has been invaluable. However, 
it is conceivable 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 

t jr* gh cost and some of the information developed might not have much practical 
value to the industry.

Therefore, I will appreciate receiving your recommendations on the spe­
cific questions in the attached questionnaire In order that the Subcommittee can 
collaborate more effectively -with Kettering laboratory as regards samples to be 
tested, development of an analytical technique 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 information, I am attaching tables showing the number of animal
tests and samples representing the processes and products selected hy the Sub­
committee on February 1, 19^9 and the potencies of 50 samples or fractions there­
from, These figures are as of April 12, 1951, and undoubtedly, additional tests 
have been completed since then.

I will appreciate receiving replies of all members and associates of 
the Medical Advisory Committee not later than September 17# 1951. If the replies 
are widely divergent, it may be advisable to hold a meeting of the Subcommittee 
in Cincinnati about the second week in October. In such event, you will receive 
adequate notice. .

As you know, a report on the carcinogenicity project is to be given to 
the General Committee, Division of Kefining, API, by Dr. Kehoe on November 6. It 
is quite possible that the General Committee will want to know about our future 
plans for studying and handling this subject so it is doubly important for the 
Medical Advisory Committee to have some definite recommendations from you.

Very truly yours

M. N. Nevquist, M.I 
Chairman, Subcommittee on Carcinogenicity

MNN;GB
Attach:
me: Members and Associates, Medical Advisory Comm. 

Dr. R. A. Kehoe



Table 1 - fto&er of samples being tented on animals 
aa of April 12, 1951. representing -processes and product* 
..... " selected In 1949'Tor study .

Humber 
ef samples

STRAIGHT THERMAL PROCESSES
GAS OIL CRACKING

Charge 3 
Recycle gas oil 1 
Fuel oil 2 
Tar 12

Humber 
of tests*

3
1
2

13
VISCOSITY BREAKER?

Cycle gas oil 1
Resid 2

1
2

NAPHTHA RETOSMIHG
Tar 3

COKING
Charge 1
Gas oil 1
Heavy gas oil 3
Blov down oil ' 1
Wax Tailings . 1

GAS REVERSION (POLYPORMIRG)
far 3 -

STEAM CRACKING 0

3

1
1
3
1
1

3

0

CATALYTIC PROCESSES 
HOUDRY

Heavy gas oil 6 6

TSERMDKJR CATALYTIC CRACKING
Cycle gas oil 1 
Recycle gas oil 1 
Synthetic bottoms 9

1
1
9

FLUID CATALYTIC CRACKING
Gas oil 1 
Heavy cycle gas oil 2 
Bottoms {700°jO from heavy

cycle gas oil 1 
Decanted oil 3 
Slurry 2

1
2

2
33
2

HOUBRYFLOW 0 0

CYCLOVERSION
Heavy gas oil 1 1

♦ Does not include animal teats for cocarcinogenicity, effects of washing, or 
tests on methylchoianthrene or dimethyl benzanthracene standards.



Humber 
of teste*

- 2 -

Hbmber 
• of samples

ISStOFQSMIHB ■
Bottoms 2 ' 2

DESULFURIZATION (marginal case) 0 0

SPECIFIC PRODUCTS
0 0

SLACK WAXES ’ -
Charge to press . 1
Dewaxed oil 2

CERTAIN SAW LUB1 STOCKS (UNTREATED)
Naphthenic distillate 1
Gas oil 1
Resid 1

SOLVENT EXTRACTS
Furfural 1 
Phenol 2 
Duosol 1 
Nitrobenzene 1 
Sulfur dioxide 1

ACID OILS ISOM ACID SLUDGE
Hydrolyzed acid sludge 1 1
White oil 11

PRODUCTS PROM OTHER INDUSTRIES
COAL TAR 0 0

WATER GAS TAR 0 0

SHALE OIL - DOMESTIC AID BRITISH _0 _ 0

82 109

* Does not include animal testa for cocarcinogenicity, effects of washing, or 
tests on methylcholanthrene or dimethyl benzanthracene standards.

H
H

H
I8

H
 HHM 

W
 H



fable g - Potencies of oils (rothylcbolanthrcne equivalents) 
aa determinal by.animal tests reported' aa 'oFApgl3L"''i2«'; 195l

High potency - above 0.1 
Moderate potency - 0.02 • 0.1 

Low potency - below 0.02

Potency Description of Sample

API 
Sample 
Ituab er

0.65 ICC Slurry
O.63 IOC Decanted oil
O.63 ICC Decanted oil W3632
0.60 ICC Press oil (85$) from decanted oil W3632
0.60 PCC Desulfurized press oil from decanted oil W3632
0.47 ICC Aromatic fraction (ffom silica gel) of decanted

Oil W3632
0.33 FCC Dewaxed fraction (MEK-benzol) of a decanted oil
0.30 ICC Decanted oil
0.29 TCC Synthetic bottoms
0.24 ICC Gas oil - charge to thermal cracking
0.22 Fuel blend from cracking TCC gas oil (Saaple 29)
0.22 TCC Synthetic bottoms
0.20 Coking - Heavy gas oil
0.20 Coking - Blow down oil
0.20 Jheroal - Tar from ICC Heavy gas oil
0.16 ICC Heavy gas oil
0,16 Houdry - Heavy gas oil
0.16 Coking - Gas oil
0,l6 ICC - Bottoms 700°* from ICC heavy gas oil
0.15 Cycloversion - Heavy gas oil
O.15 Phenol extract| San Joaquin naphthenic distillate
0.14 Houdry - Heavy gas oil
0.14 Thermal - Tar from FCC gas oil
0.14 Thermal - Tar from TCC gas oil
0.14 Thermal - Tar from Houdry gas oil
0,14 Thermal - Tar
0.13 FCC - 50$ Decanted oil W3632J 50$ white oil + W. Texas 

Eesid.
0.13 Thermal tar
0.l4\ , ^
0,12/ Thermal tar - feed contained cat. cracked components
0.11 Thermal tar - 50$ of above, 50$ dodecyl benzene 
0.12 Haudiy - heavy gas oil
0.10 ICC Heavy gas oil

26
12
8

8-3
21

8-5
43-1

42
31
29
30 
10 
33 
53
24 
23 
11 
28
25 
22 
27 
51 
4? 
61

8-4
55

20
20-1

50
46

0,09
0.08

0.08
0.08

0.07
0.07

Houdry heavy gas oil
ICC - 50$ bottoms 700° ftrom ICC Heavy CGO, 50$ white 

oil * W. Texas Hesid.
Coking - heavy gas oil
Fuel blend - thermal cracking, feed cont*d cat cracked 

components
FCC Decanted oil fraction 510°-710°, 1-plate vac.diet. 
ICC Decanted oil fraction 1010° - 1065°, 1-plate vac. 

dist.

34

25-1
52

JX

12-5



API
Sample

Potency Description of Sample Number

— - 2 -

0;06 Thermal tar, unflaahed thermal resid. 6
0.06 Polyformer tar • . 37
O.Oh Polyformer tar ' 13
O.Oh Naphtha reforming - tar . 19
0.03 FCC decanted oil, asphalt from pentane deasphalting 12*1
0.03 FCC decanted oil, resid boiling 1065°> 1-plate vac.diet. 12-6
0.03 ICC synthetic bottoms 9

0.015 FCC decanted oil, 2nd asphalt from pentane deasphalting 12-3
0.01 Phenol extract. Coastal 900X 1°

0 Straight run gas oil 1
0 Straight run resid, Wilmington crude 5 '



I

QUESTIONNAIRE * BUBOOMgTTEE ON CARCXBOGBHICITr 
1 August 20, 1951

1. Should animal testa he made on samples selected in 19^9 hut as yet not tested;
specifically those from desulfurization, steam cracking, rod waxes, coal tor, 
domestic and British shale oil? . •

^.1 XM. 1”) fit /

~Xf X 'j

2. Should additional samples representing any of the. processes and products in the 
19^9 list be tested on animals? If so, which ones?

JEC- .
*-n '^r---

C.4 *-\1

—5.

* * ix~ •

Y*^**"*^- •X-u,v*vU..j .~v 7*

s-'*- i.w Co-/"r, t- ^.i-t v

Should the animal testing pro grin he continued on its present scale for one 
more year or for two more years, by the selection of additional samples from 
various processes or should it taper off and he confined to the necessary 
animal tests in.qonpection with the development of an analytical technique?
X~X'X ZCXCl.*,^ C«u^*x* ---CU xXavaL* ^rV-XsC_ </ /^Xv-



Questionnaire 2 8-20-51

7* Has sufficient information teen developed to date in these studies to enable the ~ 
individual companies to formulate adequate control measures

a. for their own employees,
b. for their customers? .. A i . j J

Uua <*j 4-

^ ---------------------------------------—-------i---------------------7 .

>. for their customers? . / i
b)JLi JL-Jf /vXu•*-—£ XU^J\ SuJa~L-

b. M Aty-
>sjU/JXOA.ii

hov lonn st

r . An---- - f---- k'-r

8. For hov lone should the total expenditures be continued at the present rate of 
$100,000 per year or should they be reduced to an amount sufficient to cover 
specific objectives only? . , ,

V*«a- A

i J^vJ, .-4 4 P3 «ic
V h

9. What other comments or recommendations do you have?

Signed Company Date

Please return to Dr. M. H. Nevquist, The Texas Company, 135 East h2nd Street, 
New York 17, N. Y. '



American Petroleum Institute 
so west both strut

NEW YORK SO. N. Y.

June.7* 1950

To Members and Associates
The Medical Advisory Committee

We enclose for your Information the 

minutes of the meeting of the Subcommittee on 

Carcinogenicity held in Chicago on April 23, 2950.

DVS:nc

Enc



Por Information Only - Wet for Publication

. AMERICAN PETROLEUM .'INSTITUTE 

SUBCOMMITTEE ON CARCINOGENICITY

Minutes of Meeting 
April 23, 1950 
Hotel Sherman 

Chicago, Illinois

Members Present Associates Present

Mclver Woody (Chairman)
Marshall Clinton 
T. M. Prank 
A. E. Hoag
3. P. Holt (Rep. by R. I. Eckardt)
T. J. Kelly
J. W. Long
M. N. Newqulst
Chas. A. Swan

L. 0. Crockett 
Allan E. Dooley 
R. W. Paulk 
R. M. Landon 
H. P. Lankelma 
K. G. Mackenzie (Re 

by H. R. Warrick 
R. M. Shepardson

Members and Associates of Medical Advisory Committee

W. 0. Armstrong 
V. C. Baird 
P. P. Boys 
Kieffer Davis 
E. K. Linder 
E. P. Luongo 
B. B. Reeve 
E. R. Ware

E. W. Adams 
R. D. Bent 
R. C. Cole 
T. E. DeVilliers 
L. M. Henderson 
C. A. Neilson 
P. M. Watkins

Guests

N. W. Bolyard - Standard Oil Co. (Ind)
Philip Drinker - Harvard School of Public Health 
J. W. Hammond - Humble Oil and Refining Co.
Howard Hansen - Esso Standard Oil Co.
A. W. Horton - University of Cincinnati 
W. C. Hueper - National Cancer Institute, Bethesda. Md. 
R. A. Kehoe - University of Cincinnati 
R. C. Page - Standard Oil Co. (N. J.)
3. J. Phair - University of Cincinnati
H. G. S. van Radlte - Shell Oil Co., Curacao, N. Ant.
W. E. Smith - New York University
D. V. Stroop - American Petroleum Institute
P. M. Waddill - Phillips Petroleum Co.

Total in attendance - 44



Members Absent Associates Absent

L. £• Curtis L. C. Beard, Jr.
W. R. Levis H. 6. M. Fischer

The minutes of the November 10, 1949 meeting were approved.

Dr. A. W« Horton presented a progress report, copies 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 oils which have been tested. With respect to the 

analytical phases. Dr. Horton stated that many compounds had been 

Isolated but very few had been identified as yet. Perylene, 4-methyl 

pyrene and chrysene have been definitely identified as constituents 

of high-boiling 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 oils being studied.

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 pointed out that such a report would 

be of particular benefit to new members and associates.

Dr, Horton's report was accepted and approved.

Mr. R. M. Shepardson described the work of his company on 

the development of a quick laboratory test for measuring the potential 

carcinogenicity of petroleum products, As a numerical expression of 

potential 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 correlation has been found between the biological 

tests and the ultra-violet absorption measured at 360 mu on the por­

tion of the sample separated by distillation and boiling between 650° 

and 950° F., when correcting for difference in viscosity, mid-boiling 

point and concentration of the 650-950° F. material. This study is 

being continued on a 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-boiling oil twice a week for 

about five years. This is the first time that skin cancers have been 

produced experimentally in monkeys.

Dr. Eckardt reporting on washing experiments said 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 reduction 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-boiling oil, tumors were produced in two mice

* See attached copy of paper ''Experimental Analysis of the Carcino­
genic Activity of Certain Petroleum Products" for additional informa­
tion on this work.



and cancers In two additional mice. The first tumor appeared after 

92 days and the first cancer after 274 days. No tumors or cancers 

appeared in a control group on 100 mice.

This subcommittee expressed its thanks to Dr. Ickardt for 

his presentation.

Sr. J. J. Phair presented a progress report on the epidemio­

logical study which he plana to get under way about July 1, 1950.

Dr. Phair distributed mimeographed copies of his report. During the 

discussion it was brought out 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. Phair*s report was accepted and approved with the under­

standing that the word ’’approved" would be changed to "needed" where 

it fits the context of the report.

Dr. H. S. ’S. van Raalte told about a fishing village on the 

island of St. Martin where the Inhabitants, all of Danish ancestry, 

can trace their ancestry back about 200 years on the island. He 

stated that most of the men 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. 0. Huener (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.

The 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. Phair.

Mclver Woody. M.D 
Chairman

Allan E. Dooley 
Secretary •
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EXPERIMENTAL ANALYSIS OF THE CARCINOGENIC 
ACTIVITY OF CERTAIN 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.A.

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.

Oils 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 waxes elicited cancers late and

infrequently, but their aromatic extracts were very active. The hazard 

in wax works thus appears to be associated with the aromatic compounds 

in unpurifled wax and not with the paraffins.

* These studies were carried out under a grant from the Standard Oil 
Co. (N.J.) and certain affiliates in cooperation with the Medical 
Department of that company. All samples were prepared and supplied by* ■ 
the Standard Oil Development Company.
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REVISED DRAFT

EXPERIMENTAL ANALYSIS OF THE CARCINOGENIC '
ACTIVITY OF CERTAIN 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. A.

Occupational tumor problems have been much less commonly 

observed in the petroleum industry than in the Scottish shale 

oil trade, occasional tumors have, however, been described, 

and some petroleum oils have been shown to elicit tumors In 

experimental animals. For these reasons, the Standard Oil 

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
i

derived from various phases of plant and laboratory processes. 

The samples were prepared by the Standard Oil 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, oils 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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(slide)
(sflde) 

#2
(slide)
, #3 , 
(slide)
.#4

bituminous materials, may acquire carcinogenic properties as
*

a result of reactions brought about by extensive thermal 

decomposition.

Our first tests were conducted with samples of high boil­

ing, catalytlcally 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.

Preliminary 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 a 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 ouch smaller than
i

this are used, difficulties may arise from loss of animals in 

the course of the necessarily 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 70 days; but for 

moderately potent materials a period of 250 days Is usually 

necessary to gain an impression of their activity, and many 

samples must be painted much longer before tumors appear.



(slide)
#5

Statistical methods proposed by the Standard Oil 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 a glance the non-tumor mortality, the 

number of animals developing benign papillomas, the number 

developing 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 containing 

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
i

the chart. It may be guide to toxicity of the sample but

often connotes deaths from fighting or intercurrent Infection.

(slide) The next slide gives the results of painting a sample of
#6

high boiling catalytlcally 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 is entered from month to
(slide)

#7 month on graphs such as these.
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For convenience 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 next slide, divided into two groups, shows results 

at 250 days on 10 samples of catalytically cracked oils re­

ceived from refinery operations. The first group, consisting 

of five samples, contained relatively little high boiling 

material (less than 3056 distilling above TOO0 F.}. It is 

seen 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 (28$). 

By contrast, the second group of five samples gives the re­

sults on catalytically cracked oils that contained large 

amounts of high-boiling materials (over %5$ distilled above 

700° F.). It is seen that all of these possessed'a very high 

carcinogenic potency.

The carcinogenicity of such high-boiling oils can be 

effectively reduced by dilution with non-carclnogenic oils. 

Here is a set of tests on blends containing varying propor­

tions of high-boiling material. No reduction in potency was
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found when the blend contained 67# of the active oil. When 

only 53% was present, the carcinogenicity fell off; and when 

the amount was reduced to 29%, no cancers whatsoever resulted 

at 250 days, though a considerable percentage of animals 

still yielded benign papillomas. Further experiments with 

dilutions of another oil of this type have shown comparable 

results and are also shown In Slide #9. In these experiments 

it Is Indicated that when the concentration of the active oil 

was reduced by dilution to somewhere between 10 and 20# (8 

and 16# boiling above 700° F.), the carcinogenicity of the 

oil is abolished in that no cancers are produced.

The carcinogenicity of these oil samples has thus been 

shown to be associated with the high boiling 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 silica gel. $t is 

seen that the paraffinic components were devoid of carcino­

genicity whereas the cumene eluate, which contained the 

aromatics, was extremely potent.

This finding has been applied in the study of materials 

from wax-works. In the manufacture of waxes, certain oils 

are cooled and the solid material, or wax, which separates 

out is 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 painting 

was kept up for 450 days, however, tumors were induced by all
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of 8 samples of crpde waxes but the percentage of animals 

that developed tumors 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 considerably mere tumors than the whole crude wax from 

which they were obtained. Furthermore, the aromatic frac­

tions regularly produced one or more malignant tumors.

It therefore appears that the carcinogenic hazard In 

the case of crude waxes is due to the presence in them of 

aromatic components, and not to the paraffins which compose 

the final purified waxes.

<



LIST OP SLIDES

•I, Cancer and papilloma as seen on a mouse painted with a sample of 
high boiling catalytlcally cracked oil (color photo),

2. Histological section of tumor shown in Slide 1.

3. Papillomas on ear cf rabbit painted with same material applied 
to mouse shown in Slide 1.

4. Ditto (monkey)

5. Graph showing data from painting methylcholanthrene (Exp. 22)

6. Graph showing data from painting a sample of high boiling 
catalytlcally cracked oil (Sample III, Exp. 11) N.B. We have 
removed the cross-hatching which this graph erroneously shows 
between 40 and TO days.

7. Definition of Cancer and of Tumor Indices.

8. Cancer Index/Tumor Index data on oils with various boiling 
ranges.

9. Reduction of carcinogenicity of high boiling oils by dilution 
with non-carcinogenic oils.

10. Carcinogenicity of aromatic contrasted to paraffinic fractions 
of a high boiling catalytlcally cracked oil.

11. Carcinogenicity of crude waxes contrasted to that of their 
aromatic fractions.

*



SLIDE #7

TUMOR INDEX;

CANCER INDEX:

TOTAL NUMBER OP ANIMALS THAT DEVELOPED TUMORS 
ORIGINAL NUMBER OP ANIMALS LESS THE NUMBER 
DEAD AT 90 MIS WITHOUT TUMORS

TOTAL NUMBER OP ANIMALS THAT DEVELOPED CANCER 
ORIGINAL NUMBER OP ANIMALS LESS THE NUMBER 
DEAD AT 90 DAY WITHOUT CANCERS



SLIDE #8

SAMPLE
NO.

£ DISTILLING 
ABOVE 700°F.

ci/ti
at 250 days

SAMPLE
NO.

<f> DISTILLING 
ABOVE 700°F.

ci/ti
at 250 days

217 less than 1 0/0 206 74 33/67

213 3 0/0 173 78 38/57

224 10 0/0 223 78 38/77

207 28 4/12 216 45 46/71

219 3 4/4 212 78 67/87



SLIDE #9

REDUCTION OP CARCINOGENICITY OP A HIGH BOILING 
OIL BY DILUTION WITH NON-CARCINOGENIC OILS

Cl /n
at 250 days

MH 101 (45* distilling above 
700°P) 27/62

BLEND CONTAINING:

127 67* MH 101 23/67

121 55* MH 101 13/57

115 29* MH 101 0/27

CI/TI
at 281 days

173 (78* Distilling above 700°P) 36/50

175 Non-carcinogenie oil 0/0

176 10* 173 0/4

177 20* 173 16/36

178 30* 173 3/24

179 40* 173 44/59



SLIDE # 10

191

HIGH BOILING 
CATALYTICALLY 

CRACKED OIL

ci/ti 8/12

192 0 - 700°F 700°F +
3/3 29/42

193

I
Silica Gel

196
PARAFFINIC FRACTION 

0/4
197

CANCER INDEX 
TUMOR INDEX at 250 days



SLIDE #11

CANCER INDEX at 450 days 
TUMOR INDEX

CRUDE VAX 

8/19 

7/7 

4/4 

0/7 

0/4 

0/4 

4/4 

4/4

AROMATIC EXTRACT 

24/38 

23/35 

17A3 

14/34 

9/13 

8/30 

4/30 

4/19
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AMERICAN PETROLEUM INSTITUTE ' 

SUBCOMMTOEEI ON CABCTNOOTICITI

Minutes of Mooting
March 25/1950 

Battering Laboratory 
College of Medicine ' 

University of Cincinnati 
Cincinnati, Ohio

Members Present Associates Present

MeTver Woody (Chairman)
Marshall Clinton '
T. M. prank 
A, E. Hoag
J. P. Holt (Rep. by R. E. Eckardt) 
T. J. Kelly 
J. W, Long 
M. N. Nevquist

L. C* Beard, Jr. 
L. C. Crockett 
E. M. Landon 
H. P. L&nkelma 
K. 0. Mackenzie 
E. M. Shepardson

Visitors

I. E. Allen 
F. F. Boys
J. W. Crookshank 
Kieffer Davis
E. K. Linder 
B. B. Reeve

1. V. Adams - 
R. D. Bent 
E. C. Cole 
I. I. DeVilliers 
L. M. Henderson

Guests

Levis J. Cralley - U. S. Public Health Service 
Francis Heyroth - University of Cincinnati 
A. V. Horton - University of Cincinnati 
E. A. Bshoe - University of Cincinnati 
John J. Phair * University of Cincinnati 
D, V* Stroop - American Petroleum Institute 
J. G. Tovneend - U. S. Public Health Service 
H. B. Warrick - The Texas Company

Members Absent Associates Absent

L. £• Curtis 
W. E. Levis 
Chaa. A. Svan

E. W, Faulk 
H. G. M. Fischer 
Allan E. Dooley
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THE KETTERJHG LABORATORY OF APPT.TED PHYSIOLOGY

Dr. Hobart A. Eehoe, Director, welcomed toe members and guests 
and gave them an historical review of the origin and growth of the lettering 
Laboratory.

He expressed appreciation for the contribution of capital funds 
made by the petroleum Industry and described the facilities which had been 
made possible by those funds.

He mentioned the types of industrial problems which are studied 
at the laboratory and reviewed in detail those problems which are under 
investigation for the petroleum industry.

He emphasized toe exceptional character of the API project on 
carcinogenicity because it constitutes an organized study of a problem 
prior to the occurrence of trouble. Usually the trouble occurs before any 
investigation is made.

PROGRESS KEPCBT

1. Dr. A. Wesley Horton presented and discussed his report of March 15th, 
a copy of which is attached.

2. Dr. John J. Phair discussed progress and plans being made on the 
epidemiological studies for the project. See attached copy of 
Dr. Phair*s report.

3. For the information of those present, D. 7. Stroop read draft of
progress report which was in preparation for John R. Suman, Chairman 
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 copy of the report as presented by Mr. Suman is attached.

GUESTS

Dr. Woody Introduced Dr. J. G. Townsend, Chief, Division of 
Industrial Hygiene, Public Health Service, too reviewed the division's 
long 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 recommend precautionary and remedial measures to improve 
industrial hygiene conditions.

He called attention to the U. S. Public Health laboratory in 
Cincinnati and tendered the services of a liaison officer to work with 
Dr. Kehoe and to correlate plans so as to avoid duplication of work with 
that now being conducted for the Bureau of Mines on shale oil.
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le expressed his appreciation of the opportunity to attend the 
meeting and to obtain first-hand information on the work being done by the 
industry at Kettering Laboratory.

Ur. Townsend introduced Dr.. Cralley, who spoke briefly about 
his interest in the project.

TOUB OF LABQRATCBXBS

Following a splendid luncheon served in the University of 
Cincinnati dining room, Drs, Kehoe and Seyroth conducted the members and 
guests on extended tours of inspection of the Kettering Laboratories.

EXECUTIVE SESSION

The members held a short executive session to discuss matters 
of business relating to the administration of the carcinogenicity project.

Approved:

MeTver Woody, M.P.
Chairman

D, V. Stroop
Acting Secretary

4-18-50
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Report to Subcommittee on Carcinogenicity 
of the

API Medical Advisory Committee 

on

PROJECT OK 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 materials being held temporarily in storage at the refineries until 
requested by the Kettering Laboratory for animal testing. Corresponding 
to each of the product samples listed, a sample 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 unusual carcinogenic properties, it will 
be possible to go back and determine the potency of the feed stream for a 
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, 
it 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 a way that complete coverage of the various processes can be given 
and, at the same time, 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 analytical 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 Associates of the Medical Advisory Committee. We shall 
welcome any suggestions as to its organization. The complete list 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 outline at that meeting the status of his 
epidemiological study.

AWH.-fe
March 15, 1950

A. Wesley Horton



TABLE 1

UNIT PRODUCTS

i Heavy
Gas Oils

Tare Synthetic
Bottoms

Slurry
(Decanted

Oil)

Coke Slack
Wax

Press
Oil

Solvent , 
Extracts

Gas Oil Cracking 5 23
Viscosity Breaking 3 8

Naphtha Refolding 4

Coking 4 4

Polyforming 1 4

Houdry 5 8

TCC ' 6 17
FCC 12 10

Cyclovereion 2

Hydroformer 2

Wax Pressing 4 2
Furfural Extraction 5
Phenol Extraction 15
Buosol Extraction 3
Nitrobenzene Extraction 1

TOTAL PRODUCT SAMPLES 148
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The Subcommittee on Carcinogenicity 

of the

API Medical Advisory Committee

March 25, 1950



OBJECTIVES

I, To determine as accurately as possible, the prevalence and • 

incidence rates of retrograde, hypertrophic, and/or 

neoplastic responses in man following various degrees 

of exposure during production, processing, transportation 

and consumption tot-

A. petroleum products obtained by catalytic 

cracking processes.

B. petroleum products obtained by thermal 

cracking processes.

C. products encountered in wax extraction,

D. special chemical products.

' E. various 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
i

Its products.

B, groups not employed in the petroleum industry, 

such ass-

1. the general population

a. of the nation. ,

b, of the same geographic areas.

2. the employees of other industries

a. of the nation,

b. t of the same geographic areas.
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III. To ascertain and evaluate, 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. additional measures which may become 

important during the course of this 

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 

efficiency of the operation even though 

the rates might not indicate a significant 

hazard.
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POSSIBLE APPROACHES

I. Historical

Under this approach, the cooperating companies will 

forward to the University of Cincinhati all available 

clinical and employment records of proven or suspected 

cases of neoplastic disease which have been reported 

among their employees during the past insofar as records 

are available,

II, Current Registry

Ai Clinical 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 clinical report and an adequate 

employment record using standardized record forms, These 

records can be expected to be somewhat more reliable than 

those forwarded under the Historical Approach, since they 

would be completed immediately 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 t,o stimulate 

the interest and cooperation of the various Medical 

Departments,
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III. Employee Health Record Study

In this investigation the epidemiological team of the 

University of Cincinnati would attempt a review of the 

employee health benefit records,not only of the various 

companies of the petroleum industry but certain other 

cooperating 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 yield 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 skin 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
i

degree of correlation is shown, could be used to determine 

susceptibility of individuals or groups, to estimate the 

degree of hazard in various situations and to evaluate 

control procedures that may be proposed.

V. Slack V/ax Study •

An investigation by one of the interested members of 

this group has pointed out an unusual hazard in their 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 companies, to repeat this investigation.
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IMPLEMENTATION

I. Historical Approach

’ This approach was approved in principle at the 

November, 19^9 meeting of the Medical Advisory Committee 

following the report of the Subcommittee. Actual 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 to determine

legal right of the various Medical Departments to release 

clinical records of their employees to an Independent 

agency.

These questions have been fully clarified, and 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 their release to an independent
i

agency with the standard records will be included in the 

formal report to be made at the April meeting in Chicago.

II. Current Registry

A. 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 November meeting. It is hoped that 

this work can begin early this summer.
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II. Current Registry (Cont.)

B. Central Pathology Service

This is a new venture and one that is favored by many 

of the Medical Directors, Before it can be placed into 

operation, however, it will be necessary to determine if 

all believe that it is desirable and an acceptable method 

of financing,

III. 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 

required both from the various companies as well as the 

University of Cincinnati to bring it to a successful 

termination, •
i
IV. Permatologicaj Field Survey • .

This, too, is a concept which has not been completely 

discussed and must be explored thoroughly by all interested 

parties, financing and staffing would be problems, but l
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 apparent now that the probable Implementation 

of this approach will require the cooperation of one or 

two companies in the industry. If the Medical Advisory 

Committee spproves and interested companies can be found, / 

this Investigation could get under way very shortly 

without too much trouble.


