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REPORT OF SUBCOMMITTEE ON CARCINOGENICITY
T0 THE
MEDICAL ADVISORY COMMITTEE, API - SEPTEMBER 25, 1952

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

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

3 - The research project (MC-1) has been continued on about the seme scope
ag 1t has been during the past two years but with better results from
the standpoint of quantitative mouse tssting. Data sheets on various
mouse experiments were meiled by Dr. Eorton on July 16, 1952, to
mcombers of the Medical Advisory Committee, who also have received frem
Dr. Borton prior to this meeting a tabular summary of the current and
completed blological experiments.

4 - Dr. Horton will present en interim progress report as part of this
report.

5 - The subcommittee recommends that the various medical directors on the
Mcdical Advisory Committee cooperate more fully by submitting the
data requested by Dr. Phair in connection with the epidemioclogical
survey and particularly the data concerning current cases.

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

a. A progress roport on the epidemiological
studies.

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 additiomal
cost if undertaken.

7 - With respect to the epidemioclogical survey (See Exhibit A) among
employees of customers, the letter ballots of the members of the
subccmmittee showed sufficient differences of opinion to warrant
referral of this subject back to the subcormittee for further
consideration. (Some letter ballots not received as of 9/10/52,
but final tally will be available for the Chicago meeting.)

8 - The subcommittee by letter ballct approved of continuing Research
Project MC-1 at approximately its present scope and cost ($100,000
per year) for the ysar beginning July 1, 1953. EBowever, a few members
racommended that the general level of reSearch activity and the budget
be decreased.
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Dr. Kehoe will submit for this mesting an estimate cf the budgetary
requirements subdivided insofar as possible in terms of sciantific
objectives.,

- Recommendations, if any, sventuating from the meeting of the Research
Project Advisory Committe2 to be held on September 24, 1952.

Respectfully submitted,

M. N. Newguist, Chairman.
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API - MEDICAL ADVISTRY CCMMITTER
ACTICNS WITH RESPECT TO CANCER REGISTRY

eipth Meoting - April 28, 1947 - Buffalo, New York
—

pagc 2 of Mimutes, Item D, Report of Subcommittee on Carcinogenicity

mcgtablish a registry of malignancies to report to the Subcommittee on
carcinogenicity. This registry would collect deta on all maliznancies
incident in 2mployees of the petroleum industry. It would set up its cwn
procedures, forms, extent of data, follow-ups, pathology, treatment,
cutcame, autopsy reports, ctc. after consultations with oxisting
ragistriss.”

seventh Meeting - April 2, 1948 - Boston, Massachusetts
am——

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

"The cormittee recommsnded that Dr. Robert A. Kehoe and his associates
collaborate with the Chsirman of the Subcommittee on Carcinogenicity and

as npany members as is necessary in the preparation of a plan of collecting
statistical medical information on cancsr in the petroleum industry versus
thce country at large; and if possible versus other industries. The
cozmittee also recommended that a definite proposal be made for implementing
the collection and coalition of such information (every effort should be
mads to separate any cancers caused by contact with lknown products from
thoso arising from other causes)."

ST 7ighth Meeting - Nevembor 12, 1948 - Chicago, Illinols

Pase 2 of Minutes, Item 5-d, Report of Subcommittee on Carcinogenicity

Tho carcinogenic program -- at the University of Cincinnati should include:
"EIpidemiological studies of this problcm in the industry."

Tonth Mocting - November 11, 1949 - Chicago, Illinois
Aprendix A, 3rd paragraph, Raport of Subcommittee on Carcinogenicity

"Dr. J. J. Phair, Professor of Preventive Medicine, Univorsity of
Cincirnati, discussed the epidcmiologicel aspects of this problem.

He proposed the sstablishment 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 informetion. It

was agrecd that legal advice should be obtained as to whother reporting
such cancer cases to the University cf Cincinnatl would be an invasion of
the patient's rights.”

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

Page 2 of Minutes, Item 6-(a)

"It 18 desirable to assemble data regarding (1) nature, (2) frequency

and (3) duration of exposure of employses and customers to intermediate

or commercial products containing as a constituent heavy catalytic
iistillates or residua which contain fractions boiiing above TOO® F. Also,
to obtein the number of (1) employees and (2) custcmers 8o exposed. In corder
to obtain uniformity, Dr. Woody will ocutline the procedure for survey and
approach the companies to conduct the above survey.”
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D. V. Stroop

oRK N y.September 10, 1652
Y

tne attached report is
elf_explanatory and for

.clusion in your report to
2

o o the members of the

jical Advisory Committee
of 9/11/52.

M. N. N.
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REPORT OF SUBCOMMITTEE ON CARCINOGENICITY
TO THE
MEDICAL ADVISORY COMMITTEE, A.P.I., - SEPTEMEER 25, 1952

The Subcomnmi ttee on Carcinogenicity has held no stated meet-
ing since its last meeting in Cincinnati April 18, 1952,
which action has been approved by letter ballot.

The R.PeAs Committee held 1ts third meetinz at Kettering
Laboratory on July 10, 1952, the minutes of which have been
circularized to all members and associates of the Medical
Advisory Committee and which minutes have been approved by
the Subcommittee by letter ballot.

The research project (MC-l) has been continued on about the
same scope a&s 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.

The subcommittee recommends that the various medical di-
rectors on the Medical Advisory Commlttee cooperate more
fully by submitting the data requested by Dr. Phair in connec-
tion with the epidemiologzical survey and particularly the

data concerning current cases,

Dre Jo J. Phair will present as part of this report:

8. A progress report on the epidemiological
studies.

b. Dr. Kehoe's declsion 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.

With respect to the epidemiological survey (See Exhibit A)
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among employes of customers, the letter ballots of the
members of the subcomml ttee showed sufficient differ-
ences of opinion to warrant referral of this subject back
to the subcomml ttee for further consideration. (Some
letter ballots not received as of 9/10/52, but final tally
will be available for the Chicago meeting).

The subcommittee by letter ballot approved of continuing
Research Project MC~1l 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 be
decreased.

Dr. Kehoe will submit for this meeting an estimate of

the budgetary requirements subdivided insofar as possible
in terms of scientific objectives.

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

Respectfully submitted,
M. N. Ne'quist, Chairman,
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ACTIONS WITH 2TS23CT TO CANCER REGISTRY

- Buffalo, New York

page 2 of Minutes, Item D, Report of Subcommittee on Carcinogenicity

ngstablish a reglstry of malignancies to report to the Subcommittee
,p Carcinogeniclity. This registry would collect data on all mal-
isnancies incldent in employees of the petroleum industry. It
gould set up its own procedures, forms, extent of data, follow-ups,
pathology, treatment, outcome, autopsy reports, etc., after
sonsultations with existing registries."

(anth Meeting = pril 2, 1948 - Boston, Massachusetts

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

nthe committee recommended that Dr. Robert A. Kehoe and his
gssoclates collaborate with the Chairman of the Subcommittee on
carcinogenicity and as many members as 1s necessary in the
preparation of a plan of collecting statlistical medical informa-
tion on cancer in the petroleum industry versus the country at
large; and 1f 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
xnown products from those arising from other causes).®

th Meeting - November 12, 1948 - Chicago, Illinois

Page 2 of Mirutes, Item 5-d, Report of Subcommittee on Carcinogenicity
"The carcinogenic program -- at the Univ. of Cincinnati should include:

"epidemiolczical studies of this problem in the industry."
ath Meeting - November 11, 1949 - Chicago, Illinois

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

"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 obtalning the necessary
morbidity information. It was agreed that legal advice should be
obtained as to whether reporting such cancer cases to the University
of Cincinnati would be an invasion of the patient's rights."
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!Ljng - Subcommittee on Carcinozenicity - Auzust 26, 1947 - New York, N.Y.

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 inter-
mediate 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
,_-‘h. . " ; b " h I I :
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RING LABORATORY

ATl 19.

UNIVERSITY OF CINCINNATI

OEPARTMENT OF PREVENTIVE MEDICINE AND INDUSTRIAL HEALTN

EDICINE—EDEN AVENUE Septemker 292, 1552
oHio

TELEPHONE: CAmTOL 1414

Mr. D. V. 3troop

American Petroleum —nstitute
€0 West 53th Street

New Ynrk City 20

Dear Mr. Stroop:

I am sending you herewith, for your information, a statement

of expenditures made on tehalf of American Petroleum

Tnstitute during the second quarter of 1552. (This statement
does not include the zmount of &50,300.00 which was received

on July 18.) I believe the statement is self-explanatory, but if
vocu have any questions or comments, Doctor Kehoe would appreclate
vour bringing them to nls attention.

Very truly yours,

§T’R<’Fbrtla%74 Secretary to
Dr . Kehoe
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UNIVERSITY OF CINCINNATI
KETTERING LABORATORY

ACCOUNT OF____AMERICAN PETROLEUM INSTITUTE _

por__ 2nd QUARTER 1952

g ALARlES (Based on Proportion of Time Actually Spent on Project)

Direct Salaries ........ .. ..... ... .. ... .. . 9006.61
Indirect Salaries

Histopathological Preparation . ... o 928.00

Other Services ... . C e 7179 .84 17, 114-“‘5

MISCELLANEOUS EXPENSE

Purchase of Animals .......... ... .. 316.52
Special Laboratory Supplies . ... ... ... ... e 1108044
Travel . e e . 552‘29
Overhead
(Proportion of Heat, Gas, Electricity, Steam, Telephone, General Laboratory
Supplies, Postage, Annuities, Pensions, Maintenance, efc ... ........ 2838.94 ___4,816.19
TOTAL . . .. .... 21,930.64
Balance Available for Further Work
at End of...18% Quarter 1952 .. ... 30,317.66
Balance Due Kettering Loboratory
atBnd of ... .,
Reeoipts ...l e,
Expenditures ..2nd Quarter 1952 .. ... 21,930,6%
Balance Available for Further Werk
at End of 204 Quarter 1952 . ... . $8,387.02
Balance Due Kettering Laboratory
atEndof ........... ... ... . e API 05410

TORM 1230X. KET. LAS.. 300. 7.33
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MEMORANDUM FROM THE KETTERING LABORATORY

FOURTH MEETING OF THE ADVISORY CCMMITTEE

API RESEARCH PROJECT MCel ﬁLn,::J

Chicago, 1Illinois

@ber 2, 1952 )

A, Blological Testing of Refinery Intermediates and Products.

The mailn emphasis is being placed currently on
raw lubtricant stocks, Selected samples of such straight
run distlllates ave been analyzed spectrophotometrically
and classified according to spectrum type (Type C includes
those which show a definite absorption maximum at 428.436 mu 3
Type B are those which show no maxima in their absorption curve
but do exhibit an inflection at approximately 385 m%l).
No straight run distillate containing some material boiling
above 800°F, has yet been found which could te classified
as Type A (no inflections nor maxima in its absorption
spectrum indicative of three to six ring aromatic hydrocarbons),
Further, the untreated Type B and Type C oils on which mouse
tests have been completed have demonstrated moderate carcine
ogenic potencies (Pys =~ O.1l) in this laboratory. However,
reports from other research organizations have indicatsd the
possibility that some straight run distillates in this boliling
range may have no more than a negligable potency to mice.
Highly refined white oils have exhibited no tumor-
inducing character whatsocever under conditions of testing
comparable to those used for the untreated distillates,

Such white oils, of course, show very little, if any, absorption

API 05411
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in the 350-450 Q/L_region. However, this lack of spectral
apbsorption 1is ﬁot, by any means, & nacessary specification
for a non-carcinogenic lubricant., The solvent-refined
product, API-100, still absorbs radiation of these wave-
lengths almost as strongly as the straight run distillates
tested, but has not induced a single tumor in C3H mice in
the course of a year of repeated applications. This result
is contrasted with that on API-99 (Pyc = 0.07), a lubricant
of similar viscosity, which had been only mildly acid-treated
in its refining.

In investigating further the etiology of the cases
of scrotal carcinoma among wax pressmen, the mouse test
would appear to be a very useful tool. It may be possible
to determine whether the lack of difficulty in many refineries
can be related to the non-carcinogenicity of the paraffin
distillates emploved or if the whole answer lies in the
precautionary measures being taken, along with other factors,
such as low susceptibility to the disease on the part of certain
tyves (races, etc,) of employees. The preliminary indicatlions
are that weakly carcinogenic lube stocks can be handled
safely so long as reasonable precautions are taken to prevent
prolonged or frequent exposure on the part of the workmen.

In addition to tha mouse tests on lube stocks,
a large number of experiments are being carried out on
cracked streams already subjected to a vreliminary biological
screening test. The purposes of these observations are

described in the following sections of this memorandum.

API 05412
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B. Biological Methods for Measuring the Relative Potencies
of Petroleum Stocks under Various Conditions.

Since the expansion of the biological testing pro-
gram in 1949, all results of experiments on oils have been
related to those of tests on an external rererénce standard,
the synthetic polycyclic methylcholanthrene. Three different
frequencies of exposure have been employsd in covering the
wide range of potencies of the refinery streams which have
been examined. For various reasons, it nas been assumed that
the mechanism of the cancer-inducing action of most hydrocarbon-
type oils was the same as that of the reference standard
and hence that the translation of the results of experiments

involving one, two, or three applications of oil per week to

'a comrmon potency (Pyc) scale was justified.,

A number of experiments have been started in 1952
to determine whether this assumption was valid, It will be
apparent from Figure 1 that it was necessary to select oils
with potencies in the range, 0,10 to 0,16, if satisfactory
tests at all three frequencies of application were to be
cbtained, Hence, API-63, a catalytically cracked residuum,
end API-1ll3, a blended industrial fuel oll, were chosen for
the current experiments. The preliminary results are in line
with the expectation that Pye values are independent of the

frequency at which the o0ils are applied to the mice,

API 05413
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Since the amount of oil applied upon the skin of
a mouse with a camel's hair brush cannot be held exactly
constant, experiments have been started to deterumine the
effect of the variable average dosagze per application on
the rate of induction of tumors oy various types of carcin-
ogenic oils. ™ith solutions of the reference standard,
methylcholanthrene in tenzene, reduction of the average dose
from 100 mg. to 20 mg. per application did not alter the
rate significantly (see Figure l1). This comparison will be
repeated with the new sub-line of the C3H strain which is
now being supplied by the Jackson Memorial Laboratory. The
methylcholanthrene will be purified by chromatography, etec.,
for the new tests to avoid complication by trace impurities.
Similar results were obtained with the fuel oil,
API-113. The rate of induction of tumors was found to be
incdependent of the amount of oil per sapplication within the
range of § to 100 milligrams, Indeed,the average latent
period for three experiments with API-113 on C3H mice, involving
doses of 5, 20, and 100 mg. per application, varied by less
than one week (17.2-18.0 weeks)., Since many of the fuel
01l blends tested on other projects have proven excessively
toxic to C3H mice, this was a welcome finding., Thus the
systemic toxic effects accompanying the employment of a
heavy fuel oil i. an experiment of this type may be minimized
by reducing the total gquantity of oil applied without delaying

the induction of tumors significantly.
API 05415
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In contrast to the foregoing results on standard
methylcholanthrene solutions and fuel blends, two tests on
the highly potent catalytically cracked residua, API-8 and 71,
have indicated .aat the rate of induction of tumors with these
materials 1s strongly dependent on the amount of oil involved
in the individual application. The presence of accelerating
constituents in these oils, particularly in API-71, had
previously been suspected on the basis of fractionation
studies and related biological tests, It should be possiple
now to determine by bioclogical testing the critical level
of concentration for the action of such a material, To this
end, experiments have been started on API-3 at three dosage
levels (5, 20, and 50 mg, per application), Experiments
are also being started with distillate fractions, boiling at
L4L65° to 690° F.,, of API-71l, from which polycyclic compounds
containing more than two aromatic rings have been removed
by chromatography. These fractions will pve tested in such
a manner as to determine which, if any, demonstrate the type
of irritating and accelerating properties exhibited by
various docdecylbenzenes.

The average time required for the development of
grossly malignant changes in tumors induced by a carcinogenic
oil seems to be related inversely to the degree to which the
oil has these specific irritating properties. In a number of
experiments, further relationships have been noted between the
absorption spectrum of the oils and this "delay period".

These findings are being developed further in connection with

the analytical tool. API 05416
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Development of Rapid Methods for Estimating the Relative
Carcinogenic Potency of Any Given Refinery Intermediate
or Product.

Continued efforts to relate the observed carcinogenic
potencles of the large number of refinery streams which have
peen tested on mice to certain of their physical and chemical
properties have led to a working hypothesis concerning the
tyves of compounds responsible for the physiologic action of
these complex olls., It has been postulated that, primarily,
their cancer-inducing action dependsupon the presence of
specific polycyclic aromatic hydrocarbons containing three or

more rings. The isolation of the S-ringed compound

B,M-Benzpyrene (CZOHIZ)
from the FCC cracked residuum, API-8, provided evidence that

the carcinogenic structures in such petroleum products may

be identical to those in coal tars., From the available
chemical and biological data, there is every reason to believe
that an important contribution to the observed potencies of
cracked products is also being made by certain polycyclic

hydrocarbons of lower molecular weignt than benzpyrene.

API 05417
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The second basic postulate is that the rate of
induction of tumors by a refinery stream depends not only
upon the concentration and activity of specific polycyclic
carcinogens, but also upon the concentration of non-carcine
ogenic but accelerating constituents such as certain long
chaln alkylbenzenes, Under certain conditions, it is felt
that the effect of such constituents on the rate at which an
oil will induce tumors in mice may be much greater than that
of even the necessary carcinogens themselves,

The third important mechanism operating to modify
the normal physioclogical action of an oil containing carcin-
ogenic hydrocarbons would appear to be an inhibitory one,

It is necessary to postulate this type of mechanism to
explain the lack of potency of certain crude oils and reduced
crudes to mice. The inhibitory components are probably
contained in the highest boiling ends of these crudes and
could well be non-hydrocarbon in composition,

The relative potency of a given oil is thus con-
sidered to be the resultant of three semi-independent vectors,
the effective concentrations of the carcinogens, the accel-
erators, and the inhibitors, rortunately, the third factor
can probably be safely neglected for most refinery streams,
excepting crude oils, reduced crudes, and cracked resicua
from viscosity breeking operations, Hence our efforts along
chemical lines are being directed toward the identification
of the carcinogsens and the accelerators responsible for the
demonstrated potencies of the available samples of cracked

tes,
products and stralght run distilla API 05418
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The levels of concentration of 3,4-benzpyrene in
the fractions of catalytically cracked residua which boil
above 900°F., as estimated from fractionation studies made
in the laboratory, are more than enough to explain the
observed potencles of these cuts. Eence, current work is
being centered on fractions which boil in the 700-900° range,
to identify or classify the structure of carcinogens respon-
sible for the very significant potency of these fractions.

All of the materials which would react with maleic
anhydride, including anthracenes, benzanthracenes, naphtho-
pyrenes, 6,7-benzoquinolines, etc., have been exhaustively
extracted from the FCC cracked residuum, API-8, for mouse
testing. The extent of the contribution of phenanthrene and
fluorene derivatives to the potency of a similar catalytically
cracked product is also being determined by animal testing,
Additloneal blological experiments are planned, employing
fractions in which certain classes of 4-ring hydrocarbons
have been conce:trated by the techniques of vacuum fractional
distillation, chromatography, and liquid thermal diffusion,

The most rellable semi~-empirical correlations
between potencies and physicel properties of oils, which
have been developed in this and in other laboratories, have
devended upon ultraviolet spectra in the 360-450 my range.
3,4-Benzpyrene and Anthanthrene (one of the Dibenzpyrenes)
have characteristic absorption bands in this range (383
and 429 mu , respectively, in isooctane)., It 1s felt that
the success of these methods depends rather strongly upon

API 05419
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the degree of influence of pyrene-type carcinogens upon the
potency of any particular oil in question. ihere carcinogens
of lower molecular weignt are of predominating importance and
where the concentration of monocyclic aromatic hydrocarbons
with specific irritant properties becomes significant, as
could be true in the case of cracked or straight run dis-
tillates, boiiing 500-750°F., these methods have not proved
to be satisfactory., Thus, although the potency of the San
Joaquin (California) distillate, API-79, 86 percent of which
boils above 750°F,, was predicted very closely on the basis
of the absorption band at 429 mu that of the Weét Texas
distillate, API-105, 73 percent £ 750°, was very much higher
than was indicated by spectrophotometric data. Similarly,
one of the very few incorrect predictions of the potency of

a catalytically cracked residuum was that for the TCC product,

API-71, an oil containing an unusually large colorless fraction,

tolling 500-750°F, As previously menticned, a number of
cuts have been prepared from this fraction to narrow down
the search for possible accelerating irritants.,

Since 3, L-benzpyrene seems to be an important
component of the majority of the petroleum stocks which
have been carcinogenic to mice, some effort is being given
to the development of a reasonably rapid methocd of analysis
for this compound, The major problem involves its separation
from the non-carcinogenic isomer, perylene, which is usually

present in highe. concentration.

API 05420



Correction factors for physical propertles such as
viscosity, mid-boiling point, etc., have been discussed at
length. Some preliminary animal tests have been started to
determine whether the viscosity of an oil is an important
factor in determlining the rate at which 1t induces tumors,

A straight run distillate (viscosity, 235 SSU/100°F.) is
being compared with a S percent solution of a polymer of an
alkylstyrene 1in the same distillate, the viscosity of the
material having thus been raised to 1756 SSU/100°F. 1If the
solution containing the polymer has a significently different
potency than the virgin distillate, it will of course be
necessary to be sure that the polymer ltself has no effect
on the skin before the difference can be attributed to a

purely physical change in the oil.

API 05421



- 12 -

From the Kettering Laboratory, College of Medicine,
University of Cincinnati, Cincinnati, Ohio

Investigative Team:

Frank P. Cleveland, M.D.
Ralph T. Den'ham’ B.S,
Frank R. Dutra, M.,D.

Mary Jane Graf, B.S.
Frencis F. Heyroth, Ph.D., M.D.
A. Wesley Horton, Ph.D.
John J. Phair, M.D.

Ruth C. Pierle, Ph.D.
Helen E. Pl?gge, BeSe
Fred Shaffer, M.S.

Raymond R. Suskind, M.D.
Dorothy A. Templeton, B.S.
Russell Tye, M.Se.

waldo J, Younker, M.S,
Effie Bright

Anna ifarie Gross

Lea Murbach

Report:
A. Wesley Horton, Ph.D,

Approved:

Date: September gg, 1952
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For Information Only - Not for Publication

API Research Project MC-1l

TABULAR SUMMARY
OoF
CURRENT AND COMPLETED
BIOLOGICAL EXPERIMENTS

(i?ggzgmber 1, E;Eg:}

The Xettering Laboratory
in the
Department of Preventive ledicine and Industrial Health
College of Medicine
University of Cincinnati
Cincinnati, Ohio
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INDEX TO PROCESSES

Process

Non-catalytic cracking of virgin gas oil
Non-catalytlc cracking of catalytic gas oil
Steam cracking

Viscosity breaking

Dubbs coking

Batch coking

Delayed coking

Naphtha reforming

Polyforming

Hydroforming

Thermofor catalytic cracking (T. C. C.)
Fluid catalytic cracking (P, C. C.)
Houdry
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Solvent extraction
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Fractional distillation

_ Lubricating oil

Wax pressing

MEK - Benzol solvent dewaxing

Flltration dewaxing

Desulfurization by catalytic hydrogenation

Acld treating

Viscosity effects

Fuel o0il blending

Fractional distillation of API-8
Diels~Alder reaction

Solvent extraction with concentrated stoh
Air oxidation

Chromatography
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INDEX TO TABLE I

2 ez

API Appendix
sample Page
Number Process Number

1 Straight run distillation 17

2 Non-catalytic cracking of virgin gas oil 5

T. C. C. 11
F. C. C. 12
Straight run distillation 17
b Non-catalytic cracking of virgin gas oil 5
T. C. C. 11

g F. C. C. 13

8- Filtration dewaxing 19
| s-ﬁ Dilution of No. 8 13

8-5 Chromatography 21
8-6 Fractional distillation of No. 8 20
8-7 Fractional distillation of No, 8 20
8-8 Fractional distillation of No. 8 20
8-9 Fractional distillation of No. 8 20
8-10 Fractional distillation of No. 8 20
8-11 Fractional distillation of No. 8 20
8-12 Fractional distillation of No, 8 20
8-12a Diels-Alder reaction 20
8-1 Fractional distillation of No. 8 20
8-1§ Fractional distillation of No. 8 20
8-1 Fractional distillation of No. 8 20
8-16 Dilution of No. 8 13
8-17 Chromatography 21
8-18 Fractional distillation of No. 8 20
8-19 Solvent extraction with concentrated HsSO 20
8-20 Solvent extraction with concentrated HpSO) 20
8-21  Dilution of No. 8 \ 13
8-22 Chromatography 21
8-23 Diels-Alder reaction 20
9 T. Co Ce 11
10 Te Co Co 11
11 Houdry 15
12 F. C. C. 13
12-2 Chromatography 21
12-4 Distillation (1 plate vacuum) 21
12-5 Distillation (1 plate vacuum) 21
12-6 Distillation (1 plate vacuum) 21
12=-7 Fractionation 20
1 Polyforming 10
la Solvent extraction 16
15 Solvent extraction 16
16 Solvent extraction 16
17 Solvent extraction 16
18 Viscosity breaking 8
19 Naphtha reforming 10
20 Non-catalytic cracking of catalytic gas oil 5
20-1 Dilution of No. 20 S
21 Desulfurization by catalytic hydrogenation 19
22 Cycloversion 15

oY

# Experiments which are complete, including micro- . - ‘&0

pathology, are indicated by an asterisk in the body +°

| VAURNE VR ——

of the tables,
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Non-catalytic crackiag of catalytic gas oll
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Dilution of No. 25
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Solvent extraction

Delayed coking

Catalytic feed to non-catalytic cracking
Non-catalytic cracking of catalytic gas oil
T. C. C.

Wax pressing

Delayed coking

Houdry

Non-catalytic cracking of catalytic gas oil
Ts C. C.

Polyforming

Catalytic feed to non-catalytic cracking
Non-catalytic cracking of catalytic gas oil
T. Cl C.

Delayed coking

F. C. C.

F, C. C.

MEK - Benzol solvent dewaxing

F, C. C.

Non-catalytic cracking of catalytic gas oil
F. Cl C.

Non-catalytic cracking of catalytic gas oil
F. C. C.

Hydroforming

Houdry

Houdry
Dubbs coking

Dubbs coking

Catalytic feed to non-catalytic cracking
Non-catalytic cracking of catalytic gas oil
Straight run distillation

Wax pressing

Naphtha reforming

Non-catalytic cracking of virgin gas oil

T. C. C.

Non-catalytic cracking of catalytic gas oil
Acid treating

Houdry

Non-catalytic cracking of catalytic gas oil
Non-catalytic cracking of virgin gas oil
Viscosity breaking

Viscosity breaking

F. C. C.

Polyforming

Solvent extraction API 05427
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Appendix
Page

Process Number
T. C. C. 11,21
Chromatography 21
Cnromatography 2l
gon-catalytic crack.ng of virgin gas oil l&

. C. C.

Delayed coking Z
Solvent extraction 1
Naphtha reforming 10
Hydroforming 10
T. C. C. 11
Straight run distillation 17
Houdry 15
T. C. C. 11
Air oxidation 21
Air oxidation 21
Chromatography 21
Delayed coking 9
F. C. C. ljé
Steam cracking
Batch coking 9
. C. C. 12
F. C. C. 12
Delayed coking 9
F. C. C. 7,12
Non-catalytic cracking of catalytic gas oil é
Non-catalytic cracking of catalytic gas oil 8
Non-catalytic cracking of virgin gas oil 5
Delayed cocking 9
Delayed coking 9
Delayed coking g
Lubricating oil 1
Lubricating oil 18
F. C. C, 12
F. C. CQ 12
Delayed coking 10
F. C. C. 12
Straight run distillation 17
Non-catalytic cracking of virgin gas oil 5
T. C. C. 11
Fractional distillation 18
Fractional distillation 18
Dilution of No. 1lll-4 18
Dilution of No. 111l-4 18
Fractional distillation 18
Fractional distillation 18
FPuel o0il blending 19
Straight run distillation 17,19
Viscosity effects 19
Straight run distillation 17

API 05428
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TABL=E I

SKIN PAINTING EXPERIMENTS JON HIGH BOILING SAMPLES

—

ANALYTICAL DATA

DISTILLATION

(2mm corr. to 760mm)

Ml oJ 135450259 5.0
SAMPLE] GRAV - ‘ |75 9259>925° E.P.
pROCESS NUMBER| PRODUCT ITY JVISCOSITY |(%) | (%) | (%) |(°F.)
—
yon-catalytic 2 |cracked 21.2| 33/100°
cracking of sidestream SSU
Virgin gas oi})
L] 6 Cracked 5.2 331 26 L1 -
residuum
" 59 | Cracked 8.5 3e -
residuum
" 65 | Cracked 6.6]163.5/100° |43.8|29.9|26.3 | -
residuum SSU
" 72 | Cracked 9.6} 37.1/122°] 35 |{37.5}27.5| -
residuum SSF
" 94 |Cracked 10.4} 31.7/122° | 35 | 48 | 17 -
residuum SSF
" 108 |Cracked 2.3| 1530/130° | 32 [25.5{41.9| -
residuum SSU
Non-catalytic| 20 |cCracked L.7] 132/122° | 51 | 33 | 16 -
cracking of residuum SSF
catalytic
gas oil
Dilution of 20=1 | 50% oil No.20,
No. 20 504 dodecyl-
benzene
Non-catalytic| 23 |FCC gas oil 26.7| 55.5/100° |78.5(20.6} .9 | 838
cracking of feed SSU
catalytic
gas oil

API 05429
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TABLE I
SKIN PAINTING EXPERIMEITS ON HIGH BOILING SAMPLES
BI1OLOGICAL DATA
STRAIN | &7
OF MICE | < gl
AND e FINAL AVERAGE
NUMBER | &5 EFFEC- LATENT
OF w 2lorIGINAL]  TIVE| MaxTMOUM PERIOD RELATIVE
APPLICA- | & <| NUMBER |NUMBER | INCIDENCE | FOR TUMOR |CARCINOGENIC
TIONS | 2| oF OF | OF TUMORS | INDUCTION POTENCY,
PER WEEK| 25| MICE | MICE [(T.I./weeks] (weeks) Pyc
c3E 1 f100]| 20 ! 0/75 - -
CFW 3 |100]| 30 21 76/30 20,523 0.06%:33
c3g 3 |100] 20 11 82/69 u1.7:’%3 .
c38 3 |100| 20 9 | 89/29 20.42¢ 0.11%-33
+ +.0
c3E 3 |100| 20 15 | 73/18 13.731  fvo.ardy
c3 3 |100| 20 10 60/39 25113 0.082:0%
c3 3 |100] =20 7 71/28 21.8'_“1‘ 0.1%:33
C3H 3 s} 20 20 0/3 - -
cFPw 3 |100] 20 15 | 100/22 13.73%  |vo.11%.02
.02
c3g 3 |100] 20 10 90/21 1743 0.131°01
2 .01
cPw 3 |100] 20 17 | 100/25 w475 0.10103
CFW 100 20 20 | 100/19 1013 -
.02
C3H 100] 20 18 94/28 17.222 ~o.18f.81

Number alive after 52 weeks,

API 05430
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TABL: I

)

SKIN PAINTING EXPERIMENTS ON HIGH BOILING SAMPLES

{ ANALYTICAL DAYV i
DISTILLATIO'
(2mm corp, to 4
API 750
SAMPLE GRAV- <7509 925 PSaxd
PROCESS NUMBER PRODUCT ITY [VISCOSITY |- (%) ] (%) ] (x) (v
Non-catalytic| 24 {Cracked 5.9 51.9/210° |32.3]34.6]33.1
cracking of residuum SSU .
catalytic from No, 23
gas oil
. 29 ]TCC gas oil 15.7| 70/100° |73 | 27 -
feed SSU
" 30 ]Cracked 8.5 10/210° 36 | 38 | 26
residuum SSF
from No. 29
" 34 |Houdry gas 28,0} 47.5/100° 9
oill feed SSU
" 35 |Cracked 2.7 2320/100° 135 {28 } 371.
residuum SSU
from No. 34
" 38 |Total crack- l6.1 32.2R3.3|43.1
ing charge;
combination
unit
" 39 |cracked 7.81 177/122° {31.0 9.8 |48k
residuum SSF
from No. 38
" 4y |FCC decanted | 15.2| 241/100° 31.1*5&.2 13,6
oll feed SSU
. LS |Cracked -1.7| 179/122° |26.4 B3.4] 39
residuum SSF
from No, LL

API 05431
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TABLE I
SKIN PAINTING EXPERIMINTS ON HIGH BOILING SAMPLES
BIOLOGICAL DATA

STRAIN | 4. &
OF MICE | < E

AND o FINAL AVERAGE
NUMBER | B & EFFEC- LATENT

OF £ |ORIGINALY TIVE | MAXIMUM PERIOD RELATIVE
APPLICA-| & = | NUMBER | NUMBER | INCIDENCE | FOR TUMOR FARCINOGENIC

TIONS | & S OF OF | OF TUMORSL INDUCTION | POTENCY,
PER WEEK| Q1| MICE | MICE (T.I./weeks)] (weeks) Pyc
cFw 3 | 10| 19 18 100/15 8.5+2 -
C3@ 1| 10| 20 19 8L/30 19.3%2 0.39"::22
c3® 1| 100| 20 13 92/33 2% ~0.2388
cPw 3 | 100] 18 17 9L/32 19.52 0.06%.01
CcFW 3 | 00| 20 15 87/20 15.6f§ o.ogt:%%
cPw 3 | 100 20 13 62/58 29.3:1'0 ~ 0,02%,01
CFW 3 ]| 100 20 11 sk/2l 21.5‘:% ~ 0,052.01
cFW 3 | 100 10 7 57/20 16.4%3 0-09::%
c3@ 1| 100} 20 16 9ly/140 27f§ v 0.19%+3
c3g 1 | 100 20 9 89/41 30.1f§’ oy 0.16:8&

API 05432
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TABLE 1
SKIN PAINTING EXPERIMENTS ON HIGH BOILING SAMPLES
ENRALYTTICAL DaTi—'
DISTILLATIoy |
(2mm corr. to 760m
API ol 750 J\
SAMPLE GRAV - {7501 925>9254%,
PROCESS  |NUMBER| PRODUCT ITY | VISCOSITY { (%) | (%)| (%)|(ep,]
Sy
Non-catalytic| U6 |FCC gas oil 87.9{12.1| 0 | 75
cracking of feed
catalytic
gas oll
" 47 [Cracked 76 115.5) 8.5| .
residuum
from No. 46
" gy |Total crack- |} 33.0 7.8/122°193.9] L.1] 2.0| 822}"
ing charge SSF
" 55 [Cracked 4.2 ] 18.8/122°]55.9{26.1} 18 -
residuum SSF
from No. 5S4
. 61 |Cracked 6.3 | 73.6/100°)66.8{18.2| 15| -
residuum SSU
" 63 [|Houdry gas 25.6 | 25.7/100°148.5|37.6{13.9] -
0il feed 88U .
" 64 |cracked 19.9 | 31.8/100°]52.5|31.8]15.7| -
residuum SSU
from No. 63
" 91 [FCcC gas oil 20.4 | s57.8/100°]80.1]17.9] 2.0] 830
feed SsSU

API 05433
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TABLE I

SKIN PAINTING EXPERIIENTS ON HIGE BOILING SAMPLES

— EL1OLOGVICAL DATA
STRAIN | J &
oF MICE | < &
AND = FINAL AVERAGE
NUMBER | & B EFFEC- LATENT
OF o £ [ORIGINAL| TIVE | MAXIMUM PERIOD RELATIVE
API |APPLICA-| 8 S| NUMBER |NUMBER | INCIDENCE | FOR TUMOR |CARCINOGENIC
AMPLE| TIONS | S S| OF ofF | or TUMORS | INDUCTION | POTENCY,
MBER|PER WEEK| © 51| MICE | MICE |(T.I./weeks| (weeks) PuC
Lé# | CPW 3 | 100 20 15 100/24 lb:i 0.09::85,
47 | cPw 3 | 100] 20 1l 93/17 11.6‘:% -
s, | cFw 3 | 100] 20 16 100/36 23.43 | vo.out.a1
1
55 | crw 3 | 100] 19 15 87/21 13.2% | vo.122e8
61 | crw 3 |100| 20 17 88/26 13.62] | ~oa128082
63% | c38 3 | 100] 20 18 89/26 1972 0.12}:33
63 C3HE 1 | 100 20 19 37/36 - -
63 | c3@ 2 |100] 20 18 100/33 21.8:1{ wo.5t:0
63 | c3 3 |100| 19 15 100/19 15.431 0.15%,01
64e | C3E 3 | 100| 20 13 100/23 15.8%2 O-lhijgé
91% [ C3H 2 | 100 20 19 95/23 1611 ~ 0.,19%.01

API 05434




SKIN PAINTING EXPERIMENTS ON HIGH BOILING SAMPLES

(e L)

TABLE I

i ]

TN AT T T I CAL DAT I
—3

DISTILLATION
(2mm corr. to 760mn) |
~— }
API 0*750-
SAMPLE GRAV- <7509 925°15925°| k.3,
PROCESS NUMBER PRODUCT ITY | VISCOSITY | (%) | (%) | (%) [°p,)
Non-catalytic| 92 |Cracked 6.1102.5/100° | 70.4 27 | 2.5] <
cracking of residuum SSU
catalytic from No. 91
gas oil
. 93 Cracked 7.9 | 49.4+/100° 871 L4.5| 8.9] -
residuum SSU
Steam 86 |cracked 3.5 | s000/100° | 51.91 28.4] 18%]880*
cracking residuum SSU
Viscosity 18 |cracked 3.,1] 1123/210° | 23.71 24 |52.3) -
breaking residuum SSU
from No. 17
. 66* |cracked 6.5] 18/210° |22.1] 29 |u48.9] -
residuum SSPF
" 67 |cracked side-} 15.6] 81/100° |8y.6]10.7 L.7] -
stream from SsU
fractionator
producing
No. 66
Dubbs coking 52® |cracked 21.0 { 43.5/100° }95.2| 2.5] 2.3} -
. sidestream SSU
" 53% |Blowdown oil | 10.5 | 203/100° }61.3}23.3}15.4} -
SSU
Distillation stopped when cracking occurred,
2 reed to unit API 05435

included catalytically cracked components,




[

SKIN PAINTING EXPERIMENTS ON HIGH BOILING SAMPLES

- "8-

TABLE I

B BIOLOGICAL DATA
STRAIN | &, D
OF MICE { < §
AND = FINAL AVERAGE
NUMBER | 2 & EFFEC- LATENT
OF « 2|ORIGINAL| TIVE | MAXIMUM PERIOD RELATIVE
API |APPLICA-| & <| NUMBER |NUMBER | INCIDENCE | FOR TUMOR |CARCINOGENI
SAMPLE] TIONS | & =| OF OF | OF TUMORS | INDUCTION POTENCY,
[NUMBER| PER WEEK| 8 5| MICE | MICE |[(T.I./weeks)| (weeks) PMC
92 | c3m 2 | 100] =20 14 78/23 w  |vo.aalige
93 | c3w 3 |100] 20 18 9L/30 27.3%1 0.07%.01
86 | cam 1 | 100| 20 17 100/49 3543 v0.125°03
18 | cFw 3 | 100 10 56/30 1831 0.07%:3%
18 CFWw 3 | 100 20 6 50/25 - -
66 | c3m 2 | 100] 20 19 100/37 28.2}% |wo.11t.01
+2
67 C3H 2 | 100 20 13 77/17 11,7-3 -
11 +.01
s2 | cFWw 3 | 100] 20 15 87/36 19.717 0.06_ ")
+4
53 CFW 3 | 100 20 20 100/15 8.7 -

API 05436



SKIN PAINTING EXPERIMENTS ON HIGH BOILING SAMPLES
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TABLE I

ANALYTICAL DAT3a
DISTILLATIOR
(2mm corr. to 760mm)
API 750«
SAMPLE GRAV- K750 925°p92se g, p,
PROCESS  |NUMBER|  PRODUCT ITY | VISCOSITY | (%) | (%) | (%) [e°p.)
Batch coking 87 |Cracked .9 | 500/100°
sidestream S3SU
Delayed 28 |Cracked 15.3 | 361/100° Lha.y .
coking sidestream SSU
" 74 |Total furnace | 12.5 | 198/122° |22.3}32.5|L45.2] -
charge SSF
(including
recycle)
" 33 |Cracked side-| 16.8 |131.4/100°1 60 |38.1] 1.9] -
stream from SSU
No. T4
" 84 |Cracked _ 30.2 55/100° | 79 119.9] 1l.1] -
sidestream SSU
n 90 |Cracked 30.5 | L0.6/100°190.,2} 9.2 .6]850
sidestream 88U
" 96 |cracked 33.2 1 U43.7/100°177.7122.2 .1]924
sidestream SSU
" 97 |Total furnace | 16.6 | 386/100° |57.8f32.2] 10 -
charge S8U
(including
recycle)
" 98 |Cracked 31,0 | 38.1/100°|100 740
sidestream SSU
from No. 97

API 05437




SKIN PAINTING EXPERIMEVNTS ON HIGH BOILING SAMPLES
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TABLE I

BI1OLGCGICAL DATA

Tg
STRAIN | & o
OF MICE [ = £
AND 5 = FINAL AVERAGE
NUMBER | & O EFFEC- LATENT
OF | @ &2|ORIGINAI] TIVE | MAXIMUM PERIOD RELATIVE
| ap1 | APPLICA-| & S| NUMBER | NUMBER| INCIDENCE| FOR TUMOR [CARCINOGENIC
sMPLE| TIONS | @ =H| - OF OF | OF TUMORS| INDUCTION POTENCY,
5ULIBER PER WEEK| & ~ MICE MICE {T.I./weeks) (weeks) Py
e MO
87 | c3m 3 |100 20 12 17/5 - -
87 | C3H 2 20 20 11 91/30 20,5 |~ 0,16%.03
87 | C3H 2 |100 20 14 1./11 - -
26¢| cPw 3 100 | 20 19 8L/15 10,612 -
28 | c3@ 1 [100 20 19 8l/51 2h.2%§ | ~o.234:82
.01
7, | c3m 2 100 20 16 oL /b7 297 no.1tof
+2
33#| CFW 3 | 100 20 18 95/15 8.1 -
.o
33| c3m 1 |100| 20 19 95/30 15.5%3 0,567+ 2
8, | c3m 3 [100] 20 19 95/2Y 15.61¢ 0.15%+9%
0 | c38 3 |100 20 17 100/38 21.7:13‘ 0.10%.02
.01
9 |c3m 3 |100| 20 15 93/27 16,243 0.14%:05
.0
97 | c38 3 [100| 20 15 87/22 16,312 0,147
2 +.0
98 | c3@ 3 | 100 20 11 73/39 211..8:8 0.08_.05

API 05438




€ LY
TABL: I i
SKIN PAINTING EXPERIMENTS ON EIGH BOILING SAMPLES
ANALYTICAL DATA ™1
DISTILLATION
(dmm corr. to 760mn
API 7EOJ>
SAMPLE GRAV=- <7509 9259925 E.p,
PROCESS NUMBER PRODUCT ITY |VISCOSITY | (%) | (%) | (%) ker,)|
Delayed 103 |Cracked 25.2| 135/100° | 43.9 35.) 20.4 -
coking sidestream SSU
" 41 {wax tailings,| 1.2] 131/240° 9.6{ L9.8 LO.6] -
50% benzene SSP
Naphtha 19 |JCracked 17.0] 39.7/100° ] 91}8.99 O {910
reforming residuum SSU
3 " 58 |Cracked 6.,3| 117/122° 85 {14.3] O |860
residuum SSF
n 76 |Cracked 30.6| 31/130° pvolj| 8 860
residuum SSU
Polyforming 13 |cracked 10,1 | 154/100° 63|15 | 22* | 890?
residuum SSU
" 37 |cracked 11.2| 60.2/100° | 66|15 |19 | 862"
residuum S8SU
. 69 |cracked 15.9| L43/130° | 75.Y 8.316.6]| -
residuum SSU
Hydroforming L9 JCracked 10,1 nMo9s| 3.5 /915
residuum
b 77 |Cracked 22.8 100 670
residuum

1 pistillation stopped when cracking occurred.

API 05439
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SKIN PAINTING EXPERIMENTS ON HIGH BOILING SAMPLES
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TABLE I

BIOLOGICAL DATA

STRAIN | 4 =
OF MICE | < 8
AND | = PINAL AVERAGE
NUMBER | 8 & EFFEC= LATENT
OF « E|oRIGINAL| TIVE | MAXTMOM PERIOD RELATIVE
API |APPLICA-| & &| NUMBER (NUMBER | INCIDENCE | FOR TUMOR |CARCINOGENIC
kAMPLE| TIONS | S| oF OF | OF TUMORS | INDUCTION | POTENCY,
NUMBER| PER WEEK | & £| MICE MICE [f.I./weeks)] (weeks) PyC
+.01
103 | c38 3 |100| 20 17 9L/23 .2t3 0.162°03
41 | c3m 2 | 100]| 20 13 85/25 20.6%3 ,uo,u,::gg
+2 +.07
19 cCFW 3 | 100 20 11 100/37 27-5> ~/0.032° 51
58 | cFrw 3 |100| 30 24 88/31 18.5f§ o.o-zj:gi
76 | cFw 3 | 100| 29 28 96/52 21,877 | ~0.05%83
13# | cFW 3 | 00| 30 16 9L./38 24333 | ~o.ou?e$2
13 | cPw 2 | 100| 30 28 86 /s 23.4t7 -
37 | cPw 3 |100] 20 12 92/46 2612 ~0,03*+92
37 | cFWw 3 |100]| 10 5 100/30 19.5%] 006792
69 CFW 3 |100 20 18 78/30 21-&:? n/°°°5::8é
49 | c3E 1 |100| 20 19 8L/ W4t8 | ~o0.13t.01
6
77 | crw 3 |100| 20 19 89/li1 2873 n 0.03%.01
° API 05440




-ll-

TABLE 1

SKIN PAINTING EXPERIMENTS O!' HIGH BOILING SAMPLES

ANALYTICAL DATA
DISTILLATION
(2mm. corr. to 76
API J75°;
SAMPLE GRAV- < 7509 925°p9259| .3,
PROCESS  |NUMBER| PRoDUCT ITY | VISCOSITY | (%) | (%) | (%) °F.)
Ce Co 3 |cracked 33.2] 32.7/100°
sidestream SSU
" 60 Cracked 2h.9 40/100° | 100
sidestream SSU
n 109 |Cracked 24,1 ] 46.1/100°
sldestream SSU
" 7 Cracked 20,2 | 34.5/100° 4110&
residuum SSU
. 9 |Cracked 18,4 97 12.331 - |780
residuum
" 10 Cracked 11.6 117/100° | 56.71 36.8 6.7 -
residuum SSU
" 31 |Cracked 16,0} 14,8/122¢ 35.6 870
residuum SSF
" 36 |Cracked . 21,9 90/100° 48 892
residuum SSU
" 40 {Cracked 19.8 77.9 22.%7 .65] 860
residuum
. 71 |cracked 22,8 59/100° | 771 21.9 1.5|845
residuum S8SU [
" 78 |cracked 16.1 4s.Auk.y 10| -
residuum
" 82 |cCracked 13.6 | 126/130° | 25.7 51.4, 22.8] -
residuum SSU

API 05441
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’ TABLE I |
SKIN PAINTING EXPEAIMENTS ON HIGH BOILING SAMPLES
— - BIOLUGICAL DATA
STRAIN | 4, @I
OF MICE| < §
. AND | g - FINAL AVERAGE
. NUMBER | & B EFFEC- LATENT
| OF  CJORIGINAL| TIVE | MAXIMUM PERIOD RELATIVE
! | API |APPLICA-| & <| NUMBER |NUMBER | INCIDENCE |FOR TUMOR |CARCINOGENIC
AMPLE| TIoNS | 5 S| oF OF | OF TUMORS | INDUCTION POTENCY,
UMBER |PER WEEK | & 2| MICE | MICE [r.I./weeks)| (weeks) Puc
3 C38 1 | 100 20 9t 0/62 - -
’ 60 CFW 3 | 100 20 1k 57/48 37.5:2 nJ 0,01
i
| 20 15 93/25" 16,752 0.1 t02
| 209 | o383 ] 100 3 .72 BT+
iR 7 c3H 1 |100 20 92 11/55 - -
9# | c3g 3 |100| 10 9 100/47 33.8:"]': ~/0,052,01
9« | crw 3 J100]| 20 16 | 100/41 27.8!f |~ 0.03%.01
10# | €3 1 |100] 20 17 9k/39 22.5%1 0,26::88
31 |c3E 1 100| 20 17 100/32 19.37% 0.39::%
. 136 |c3m 1 Jwo| 20 16 ol /4l 31,35 |/ 0astp
40 | c3E 1 J100| 20 9 100442 32,283 |n/0.14%88
|
71 |cm 1 J100| 20 20 90/22 15%4 0.58%:98
78 C3E 1 |100 19 17 82/20 14.8%1 0.59%.04
| |8 |e3m 1 jroo} 20 20 95/3L 261§ A/o.aj:gg

| 1 Number alive after 52 weeks,
Crusts, comparable to those produced by dodecylbenzene, developed in

the early stages of the test on API-109 and were sloughed after

7-10

week
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TABLE T
SKIN PAINTING EXPERIMENTS ON EICE BOILING SAMPLES
ANALYTICAL DATA
DISTILLATION
(2mm corr. to 76 0mm)
750;{>
API
SAMPLE GRAV- <7509 925 925" E.P,
PROCESS NUMBER PRODUCT ITY | vIScosITY | (%) | (%) | (%) |(°F.)
F. Co Co LL Cracked 2106
sideatream
" 23 |cracked 26.7] 55.5/100° | 78.5 20.6 .9 |838
sidestream S8U
. 46 [Cracked 87.9‘ 12.1] 0 ]780
sidestream
" 88 Cracked 22.5 78/100’ 69¢31 30.& os 900
sidestrean 380U
" 89 Cracked 27.0 51/100° 100 745
sidestream SSU
. 91 |[Cracked 20,4 | 57.8/100® | 80.1] 17.9] 2.0§830
sidestream SsU
« 101 jCracked 4.8 | 4L0.,1/100° | 89.7] 9.1} .3]790
sidestream 83U
" 102 |Cracked 23,5} 53.1/100° | 99| - 1 1750
: sideatrean SSU
‘ " 104 [Cracked 7.6
; sidestrean

API 05443
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TABLE I

SKIN PAINTING EXPERI/ENTS ON HIGE BOILING SAMPLZC

— B10i OGICAL DATA
STRAIN | & w
OF MICE <§
AND ., FINLL AVERAGE
NUMBER | @3 EFFEC- LATENT
OF o £ JORIGINAL| TIVE | MAXIMUM PERIOD RELATIVE
API | APPLICA-| ¢ <| NUMBER [NUMBER | INCIDENCE | FOR TUMOR |CARCINOGENIC
SAMPLE| TIONS | 3 ~| OF OF OF TUMORS | INDUCTION POTENCY,
NUMBER| PER WEEK| S £]. MICE | MICE |[(T.I./weeks)| (weeks) Pyc
N c3H 1 | 100 20 9? 0/69 - -
23» | cFW 3 | 100f 20 20 100/19 1013 -
23% | C3H 2 | 100 20 18 94/28 17.2%t2 |~vo, 1828?
wow | cPw 3 | 200 20 15 100/2L 1613 o.ogj"g;
88 | c3m 2 | 00| 20 18 9L/26 15.232 |vo,20t.01
89 | c3m 3 |100] 30 28 89/21 12} -
91# | C3E 2 | 100 20 19 9L4/23 1641 "/0,19%,01
101%) c3@ 3 | 100 20 6 100/12 7 -
102 | c3B 2 20 20 20 0/3 - -
102 | C3H 2 |} 100 20 20 0/3 - -
104 | c3E 3 | 100 20 5 100/12 7 -
04 { c3E 2 100 20 20 0/3 - - .
<
04 | c3 2 | 20| a0 20 0/3 - - 3
o
-y
=N
-4

1  Number alive after 52 weeks.
8 (Crusts, comparable to those produced by dodecylbenzene, developed
in the early stages of the test on API-101 and were sloughed

after S5 to 6 weeks,

> ol e b

ETEEER TSy %

e g

PR



}
[
(V%)
| ]

TAL L

ta

r
SKIN PAINTING EXPERIMENT( CN HIGH BOILING SAMPLES

— -“‘-NAM_T_I_L.LL.LL{Q

DISTILLATICN

(2mm corr. to ~4Qm..

o

750
API 3 .
SAMPLE GRAV- L<75°° 925°>925° =3,
PROCZSS NUMBER|{ PRODUCT ITY | VISCOSITY | (%) { (%) | (%) |(om,
F. C. Co 8 |Cracked 11,1] 120,3/100° 75| 22 339

residuum SSU

Dilution of 8-i4 |50% oil No. 8, 35C% (white oil + W,Texas residuum)
No. 8
" 8-16 |50% oil No., 8, S50% sec.-amylbenzene
“ 8-21 |50% o1l No. 8, 50% colorless fraction from No. 8 q
obtained by chromatography
Fo Co Co 12 |Cracked 13.1 1} 71/100°
residuum SSU
" 26 cra0ked 6103 3“..11 1‘4-.6 -
residuum
" L2 |Cracked 1.2 | 139.8/100°] 28.6} 63.6f 7.8] -
residuum S8U
n L3 Cracked 2.2 | Pour Point|24.5} 67.84 7.7} -
residuum 110° ;
1

API 05445
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SKIN PAINTING EXPERIMEMNTS ON HIGH BOILING SAMPLES

— BT OLOGICAL DATA
STRAIN | & g
OF MICE :E
AND - FINAL AVERAGE
NUMBER | = & EFFEC- LATENT
OF « &|ORIGINAL| TIVE| MAXIMUM PERIOD RELATIVE
apI | aprrIca-| S S| NUMBER |NUMBER | INCIDENCE | FOR TUMOR |CARCINOGENIC
sawpLd  TIONS | 25|  oF oF | oF TUuMs | INDUCTION | POTENCY,
oMBER| PER WEEK| 8 & MICE | MICE Jr.I./week) | ~(weeks) Prc
VUM
8« | c3g 3 | 100] 30 23 91/16 7. 6"')"' i,
8 | c3m 2 | 100] 20 17 SL/1L 5.7+ L‘ -
.0
8# | c3 1 | 100 20 17 9l/24 m.u_l 0.617° 03
8 | cg 1| 20| 20 19 100/50 33,77 |~vo0.132:3]
8 C3H 1 5 4o Lo 0/3 - -
8 | c3m 1| 20| o L0 0/3 - -
8 c3H 1 50 Lo 40 0/3 - -
1
3- | c3® 3 | 100 30 21 86/23 | 16.67% 0,147°33
.06
8-16 | c3g 1 | 100| 20 19 100/52 31.2%%  |wvo.15lty
1
8-21 | C38 1 | 100 20 17 70/27 20, 2*% o.35f.o§
12 cFwW 1 | 100 18 17 88/34 1.7 -
12 | cFw 3 | 100| 15 1L 100/1L 82 -
26 | c3m 1 | 100| 20 19 100/20 | 127 0,722 9
42 | c3@ 1 | 100} 20 18 9L/3k 22,41 0.2733
43 | c3m 1 | 00| 20 15 100/37 33.4:3  |w~0.14%.02

API 05446
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TABLE 1

SKIN PAINTING EXPERIMENTS 0! HIGH BOILING SAMPLES
ANALYTICAL DATEA

DISTILLATION
J(me COrr. to 760my)
SAMPLE lorav- {7507 925°p925°| &3,
PROCESS NUMBER| PRODUCT ITY | VISCOSITY | (%) | (%) | (%) ew,)
F. C. C. Ll Cracked 15.2 | 241/100° 31.1] SL4.2} 13,.5) .
residuum SSU
" L8 Cracked 6.,0191.7/100° {L47.1} 37.3| 15.6] -
residuum SSU
" 68 Cracked 9.8 81/130° L3.3)44.5) 11.8) -
residuum SsSU
" 73 Cracked 17.5 | 16.9/122° 21 62 171 -
residuum SSF '
" 85 Cracked 8.1] 216/100° 2.6 L7.8] 9.6] -
residuun SSU

API 05447
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'f VABLE 1
SKIN PAINTING EXPERIME!TS ON HIGH S0ILING SAMPLES
— : 31 0LCGICAL DATRA
STRAIN | 273
OF MICE| _E
AND 8= FINAL AVERAGE
NUMBER | &3 EFFEC- LATENT
OF = & ORIGINAL| TIVE | MAXIMUM PERIOD RELATIVE
API |APPLICA-| & S| NUMBER |NUMBER | INCIDENCE | FOR TUMOR |CARCINCGENIC
sAMPLE| TIONS [ 9=]| OF OF | OF TUMORS | INDUCTION | POTENCY,
NUMBER|PER WEZK | & ~| MICE MICE [(T.I./weeks] (weeks) Puc
(4) | o3 1 |100| 20 16 o /40 272l |~o.0te 3
o |48 | 1 f100| 19 13 100/36 30.1;‘13* n0.165°93
68 c3g 1 | 100 20 15 100/17 13.5‘.‘% o.ésf:gg
723 Jec3m 1 |100| 20 12 83/22 18*L 0.45%°92
— 2 -.18
@ | |cm 1 |10| 20 20 95/31 22,574 0.267: 38
85 | cam 1 |10]| a0 18 100/25 157 0.58%°33

API 05448



SKIN PAINTING ZXPERIMENTS Q.

TABLE T

HIGH 30ILING SAMPLES

ANA

- LYTICAL 3o A T~
——
DISTILLATICN
(2mm corr.to 7¢gm.,
ﬁ\'
API > I,
SAMPLE GRAV- <7501 3259>%sqz. >,
PROCESS NUMBER PRODUCT ITY VISCOSITY ()] (%) (%) | (eF
Houdry 11 |Cracked Lo3 71/100° | B4 | 1o | O |33
residuum S3U
" 34 |Cracked 28.0 | 4L7.5/100° 9 31-
residuum sSsuU ’
n S0 |Cracked 21.3 6L./100° | 85| 15| O |wzg
residuum SSU
« 51 |cracked 25.7 67/100° | 83 { 17| o (81
residuum SSU
" 63 |[Cracked 25.6 | 25,7/100° |u48,5|37.6/13.9] -
residuum SSU
" 81 |Cracked 22.7 fL0O/210° 40.8]52.6] 6.6| -
residuunm SSU
Cycloversion 22 Cracked 25.6 L9.Sj 4.2 6.3 -
residuum

API 05449
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SKIN PAINTING EXPERIMEN 'S ON EIGH BOILING SAMPLES

— Bl1OLOSICAL DATA
STRAIN | 1~
OF MICE <g
AND - FINAL AVERAGE
NUMBER | 2 E EFFEC- LATENT
CF - S[ORIGINAL| TIVE MAXIMUM PERIOD RELATIVE
API |APPLICA-| 5 Z| NUMBER |[WUMBER | INCIDENCE | FOR TUMCR |CARCINCGENIC
o MPLE] TIONS | =S| OF OF OF TUMORS | INDUCTION PCTENCY,
NUMSER[|PER WEZK | < JIf MICE MICE |(T.I./weeks] (weeks) Pyc
L__,
11 | e 3 |[100| 20 19 89/19 13.523 [~ 0.17£.03
e | cew 3 | 100] 18 17 Sk/32 19.5%3 0.26%.0
o | cew 3 [100] 20 16 100/21 13,822 |.wo0.112.02
c1 | cFrw 3 |100f 20 18 83/19 12,623 -
. +2 +.01
63# | C3H 3 ] 100 20 18 89/26 1923 0.122°53
63 C3H 3 | 100 19 15 100/19 15.L.%1 0.15%.C1
63 c3H 2 | 100 20 18 100/33 21.3?{ ~ 0-15‘::8%
03 c3¥ 1 ] 100 20 19 37/36 - -
31 |c3m 1 Jio0| 20 20 100/36 26.335 |~ 0.200:82
31 c3g 1 | 100 Lo Lo 0/3 - -
31 c3q 1 20 Lo Lo 0/3 - -
z2 | crw 3 |100| 20 15 93/17 1012 -

API 05450




TABLE .
SKIN PAINTING EXPERIMENTS ON HIGH BOILING SAMPLES
ANALYTICAL DA T 3z
—
SISTILLATION
(2mm corr.to 750mm)
r\
API d 7§O; .
SAMPLE GRAV - K7509 925°P9259 z,».
PROCESS NUMBER PRODUCT - | ITY | VISCCSITY| (%) | (%) | (%) | (g
Solvent 1L |Furfural ex- | 10.3| 1910/100°{ 30.3 69.7] - |gq2
extraction tract from SSU
Kansas 200
stock
" 15 |Furfurael ex- | 10,9 3303/100° [ 14.7185.3} - -
tract from SSU
Oklahoma
LLOO Pale
" 16 |Phenol extracy 9.7 352/210° 62 C10
from Coastal SSU
900-X
" 17 {Duosol extracf 7.1| 2276/210°{ 3 [28,7{68.3| -
from Califor- SSU
nia waxy
residuum, 50%
in sec.-amyl
benzene
" 27 |Phenol extractf 11.0] 173/100° 19 910
from San SSU
- Joaquin
naphthenic
distillate
" 70 |Nitro-benzene| 15.7| 99.4/210° .585.3 |14.2] -
extract from SSU
Barbers Hill
60/80
" 75 |sS0O5 extract 4.4 | 38,3/100° |100
Tfrom TCC SSU
gas oill

API 05451

g - -
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SKIN PAINTING EXPERIME!. TS ON HIGH BOILING SAMPLES

BIOLCGICAL DATA

| o~
STRAIN | = ¢
oF NICE| < &
AND = FINAL AVERAGE
NUMBER | & & EFFEC- LATENT
OF @ B|ORIGINAL| TIVE | MAXIMUM PERIOD RELATIVE
4PI |APPLICA-| & S| NUMBER |NUMBER | INCIDENCE | FOR TUMOR |CARCINOGENIC
awPLE| TIONS | @ 5| OF OF | OF TUMORS | INDUCTION | POTENCY,
\UMBER| PER WEEK | & = MICE MICE [(T.I./weeks)] (weeks) Pyc
NUNBE!
14 CFw 3 | 100 20 9 33/1L - -
15 CFW 3 | 100 30 QW 0/1L - -
16 CFW 3 | 100 10 6 67/73 - -
16 C3H 3 | 100 10 7 43/70 - -
17 | crw 3 | 100 20 12 67/62 25t1 A 0,03%,01
27 | crw 3 | 00| 20 12 83/17 1312 AJ) 0.13%.03
70 | cpw 3 | 00| 20 6 50/25 22,253 | ~o. 05t+53
70 | c3@ 3 | 1w00| 20 1 93/l 3&.8:‘8 No.051,8§
75 | cFw 3 | 00| 20 13 77/51 29.4*7 | wo.o2t.01

All animals dead in 1l weeks.

API 05452
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TABLE T

SKIN PAINTING EXPERIMENTS OM HIGH BOILING SAMPLES

ANALYTICAL DATY

DISTILLATION
(2zm corr. to 760rmm)
SPECTR?M 750
API TYPE -
SAMPLE OR GRAV- iK7509 925°p9ase| g, 5.
PROCESS _ INUMBER| PRODUCT ITY | VISCOSITY | (%) | (%) | (%) [°»,)
Straight run 1 |Distillate 31.9| 37/100°
distillation # 11896 SsU
" 56 |Waxy Midcon- | 29.9| 87/100° | s2.4 L1.6{(2,0)] 830
tinent dis- SSU
tillate,
Type B (.5)
" 79 |San Joaquin | 16.6] 63.9/210° W13 B6.2 853
naphthenic SSU
distillate,
Type C (2.2)
" 105 |West Texas 2849} Sk.3/100° | 72.9 23.J 3.3 -
paraffin SSsU
distillate,
Type B (.5)
" 11L |Type B (.63) 2L.6| 235/100°
. SSU
" 115 |Type C (.58) | 23.2] 234/100°
) SsSU
" 5 |Residuum from| 12.8| 572/127° | 26 | 26 | L8 -
Wilmington SSF
crude #11885
Distillation 25 |700°+ bottoms| 24.3| 115/100° | 49 |45 6 -
from F.C.C, SSU
heavy cycle
gas oil
Dilution of 25-1 | 504 oil No.25|
No. 25 S0% (white oil
+ W. Texas
residuum)

1

See page 8 of Section A of report
of the classification of Straight fun Distillates by Spectrum Type.

- .
L 4

PR .—«—-v ———— i a s vatP

API 05453

dated April 5, 1952, for discussi®
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"ABLE I
SKIN PAINTING EXPERIME ITS ON HIGH BOILING SAMPLES
— ———=210L 5TCAL DATA
STRAIN | & ﬁ ‘
OF MICE
AND 5 = FI. AL AVERAGE
NUMBER | & O EFFEC- LATEY
OF = = (ORIGINAL{ TIVE| MAXIMUM PER IOD RELATIVE
API | APPLICA-| £ S| NUMBER |NUMBER | INCIDENCE | FOR TUMOR |CARCINOGENIC}
SAMPLE| TICNS |42 H OF OF OF TUMORS | INDUCTION POTENCY,
NUMSER| PER VEEK| Q =| MICE MICE |(T.I./weeks)] (weeks) Py
1 c3H 1 | 100 20 21 0/72 - -
56 CFW 6 | 100 20 16 81/22 1@.7j% -
s6 | cFw 3 | 100| 20 17 88,/22 16,472 0.06%,01
79 C3®# 2 | 100 20 i 100/33 - - .
/72 .22
79 | c3g 2| 100] 20 15 67/57 30.832 n0.865.02
105| c38 3| 100f 20 17 38/33 gl.gfg 0-13283
11,
115
5 C3E 1| 100 20 2t 0/78 - -
25 | c3m 3| 100 30 22 82/19 12.5%3 -
25-1| c3m 3| 100 30 26 92/140 23%3 0.09%:95
' Number alive after 52 weeks,

API 05454




TABLE
SKIN PAINTING EXPERIMENTS ON EIGH BOILING SAMPLZS q'

ANALYTICAL DA T

DISTILLATICN

(2mm corr. to 750mm)

SPECTRUM ——

SﬁigLE ngEl GRAV- (7509 ggg;>925° E.p,

PROCESS NUMBER PRODUCT ITY | VISCCSITY | (2) | (%) | (%) (°F, )

Fractional 110-1 | Type B (.004)| 61.0] .95/70°F? | 100

distillation l
" 111-4 | Type 3 (1.62)| 23.0} 17/140°Fq |

Dilution of [111-6 |{50% No. 110-1
No. 111-4 50% No., 1ll-4

" 111-7 | 50% No. 11ll-4
50% No. 112-1

Fractional 112-1 |{ Type B (.016)| 65.9

distillation i
" 112-3 | Type B (.045)| 39.7 .
|
Lubricating 99 |Type C (.5) 20,0| 52/210° |38 '
oil SSU *()
" 100 | Type B (.3) 29.5 53/210° WO
. SSU !
Wax pressing 32 Dewaxed paraf$
fin distillatq
fraction from
Lima crude
" 57 | Dewaxed oil 28.7] 91.3/100°| 80 |29.5| .5 898
from No. 56 SSU
MEK - BSenzol | L3-1 | Dewaxed oil 12.9] 195/100° {29.5]| 57 {13.5] -
solvent from F.C.C. SSU
dewaxing decanted oll
No. 43

1 See page 8 of Section A of report dated 4pril 5, 1552 for discussion
of the classification of Straight flun Distillates by spectrum type.

2 ZKinematic viscosity (centistokes).

API 05455
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SKIN PAINTING EXPERIMEN S CN HIGH 2CILING SAMPLES

— 31 0LOYICAL DATA
STRAIN |3 o
OF MICE|_ =
AND 3 = FINAL AVERAGE
NUMBER | = 2 EFFEC- LATENT
OF 2 = [ORIGINAL| TIVE MAXIMUM PERIOD RELATIVE
API | APPLICA-| 2 S| NUMBER |NUMBER | INCIDENCE | FOR TUMOR |CARCINCGENIC
saMPLE| TIONS |2 5 OF OF OF TUMORS | INDUCTION POTENCY,
WUMBER| PER WEEK| A =| MICE MICE [T.I./weeks)] ~(weeks) Pue
110-1] c38 3 | 2¢ 20 20 0/22 - -
111-4} c3 3 | 20 19 17 83/22 15,501 0.14t.01
111-6| C3H 3 | 20 20 20 20/22 - -
111-7[ c3H 3 | 20 20 20 30/22 - -
112-1] c3H 3 | 20 20 20 0/22 - -
112-3] c3m 3| 20 20 20 10/29 . -
99 c3H 3 |100 20 16 9L,/ 7 23.5% 0,07%.02
100 c38 3 {100 20 18 0/1:9 - -
32 | CcFW 100 20 15 A= 30,873 -
(3-6)1
S7#| CFW 6 | 200 20 17 100/25 1527 -
43-1| c3® 1 |100 20 15 9l/25 19.273 o.uoj:gg

* r~Three aprlications per week for .4 weeks, six applicaticns per

week thereaf<er,

API 05456
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’ TABLE I
SKIN PAINTING E=XPERIMENTS O." HIGH. BOILING SAMPLES
' AN ALY TICAL DAT A
—
DISTILLATION
(2mm corr, to 760mm)
T —
API 750
SEAMPLE GRAV=- <750 9259925 E.P,
PROCESS NUMBER PRODUCT ITY VISCOSITY K%) ()| (%) (°F.)
Filtration 8§=3 Press oil, 11.3 65 |21l.4 |13.4) -
dewaxing of 85% of originral
No. 8 (09)-‘-% S)
Desulfuriza- 21 |Hydrogenated | 18.1 T4 ] 20 6 - 7
tion of 8-3 heavy gas oil
[hydrogenation (.15% S)
Acid treating| 62 |Hydrolyzed s8 850
acid sludge
—
Effect of 114, |straight run | 24.6] 235/100° ,
viscosity on distillate, SSU
tumor see page 17.
induction of Appendix
" 114-1 |95% API-11l, 1756/100°
5% alkylpoly- SSU
styrene h
Fuel oil 113 |Industrial 30/122° | 43 20 | 37 -
blending fuel oil SSF

API 05457
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"\BLE I
SKIN PAINTING EXPERIME! TS ON HIGH BOILING SAMPLES
- BIOLOGICAL DATAR
STRAIN | {4
OF MICE | < §|
AND = FINAL AVERAGE
NUMBER | 2 5 EFFEC- LATENT
OF w S|ORIGINAL| TIVE MAXIMUM PERIOD RELATIVE
API |APPLICA-| 9 =| NUMBER |NUMBER | INCIDENCE | FOR TUMOR |CARCINOGENIC
SAMPLE| TIONS | g = OF OF OF TUMORS | INDUCTION POTENCY,
NUMBER| PER WEEK| & £| MICE MICE [T.I./weeks) (weeks) Puc
8-3 | c3m 3 |00 20 20 90/17 | 913 -
21 | c3m 3 Jwo | 20 20 100/13 s -
62 c38 3 |100 20 17 24/79 - -
114
11h-1
1131 c3@ 3 | 20 27 23 1,8/20 - -
1134 c32 3 | 20 27 16 69,/20 - -
1133| c38 3 | 20 27 25 L8/~ - -
11331 c3E 2 | 20 27 23 13/19 - -
1133 c3H 1 | 20 27 27 0/20 - -
113X c3¥ 3 |100 40 37 73/20 17.2%1 0.13%.01
1133} c38 3| 5 39 38 74/20 17.24 0.13%.01
113 c3 3| 1 20 20 0/3 - -
1134 ¢38 3| 20 20 20 0/3 - -
1134 c38 31 20 20 20 _0/3 - -
; Aze of nice at start of exderiment, 21 weeks,
Age of mice at start of experiment, 17 weeks. A
,3 Age of mice at start of experimentz 1l weeks, PI 05458
= Aze < mice at start of exveriment. 8 weeks.



TABLE I
SKIN PAINTING EXPERIMENTS O HISH 30ILING SAMPLES
~—_—
API
SAMPLEH
PROCESS NUMBER] PRODUCT
—
Fractional 8-6* | b, 35-83°C./0.04 mm.; 0-9,3%
distillation
of No. 8 1

. 8-7" | b. 83-102°C,/0.02 mm.; 9.3-19.4%

J 8-8* | b, 102-133°C./0.03 mm.; 19.4-30.3%

" 8-9% | b, 133-139°C./0.03 mm.; 30.3-39.8%

" 8-10Y4 v, 142-175°C/0.03 mm.; 39.8-49.6%

" 8-11Yv. 175-197°C./0.03 mm.; 49.6-59.2%

n 8-121 b. 198-217°Co/00035 m.; 59.2-6901%

Diels-Alder |B8-12a} non-adduct from reaction (95.4% of API-8-12)
reaction

Fractional 8-134 b, 215-238°c./0.045 mm.; 69.1-78.5%
distillation

of No. 8 a

" 8-14°| b. 238-258°¢./0.045 mm,; 78.5-80.8%

" 8-15Y Residue; 80,8-100%

" 8-18 | Reblend of distillation fr» -ions, 8-6 thru 8-15
Diels-Alder |B8-23a-| Materials extracted from API-8 by maleic anhydride
reaction 8-23h

Solvent extraction 8-19Y Extract from 8-10 and 8-11
With CCIC, HQSO‘

" 8-20% Raffinate from 8-10 and 8-11

" 23-1 | Extract from No. 23, 20% in benzene

" 23-2 | Raffinate from No. 23, 20% in benzene

Tractionation 12-7°% Non-adduct of Diels.Alder reaction on raffinate

L

from sulfuric extraction of fraction b,130-180°C/.Z=

1 209 solution in benzene, 2
30% solution in benzene,

3

33.3% Solution in benzene.

API 05459
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SKIN PAINTING EXPERIMENTS ON HIZH SOILING SAMPLES

]
(A9
QO

1T3LE I

— BI1O0OLOIICAL DATA
STRAIN | o g
OF MICE | < E?
AND = PINA. AVERAGE
NUMBER | 2 & EFFE( - LATENT
OF w =|ORIZINALl TIVE | mAXIMUM PERIOD RELATIVE

API | APPLICA-| S Z| NUMBER | NUMBER| INCICENCE| FOR TUMOR [CARCINOGENIC
sAMPLE  TIONS | 5 2| OF OF | OF TUMORS| INDUCTION | POTENCY,
YUMBER| PER WEEK| & 2| MICE MICE [T.I./weeks)| (weeks) Puc

3-6 | c38 2 |100 20 12t 0/66 - -

3-7 |c3H 2 |[L00 20 12* 0/74 - -

3.8 |c3H 2 |100 20 162 0/74 - -

8-9 |c3E 2 |100 20 18 55/62 32ffé ~J 0.09
8-104 C3E 2 {100 20 16 Oly/lls 291% ~v 0,1%,01
B-114 c38 2 [100 | 20 20 90/33 23,552 | v 0.142.01
8-12] c3H 2 |100 20 1y 93/28 18j§ ~ 0,18%,02
8-12a# C3H 2 100 16 16 100/26 16%2 M 0.19%,01
3-134 C3H 2 |00 20 1l 79/25 20,512 | M o0,16t.01
8-14 | c3g 2 |100 20 12 25/21 - -

8-15| c3g 2 100 20 13 9z2/35 26.6%2 | ~o.12t.01
3-18 | c38 1 |100 15 1 03/ 12,7t4 0.69% 3%
3-23a4 C3H 3 15 20 20 0/3 - -
8-23h

3-19 | C3H 2 100 9 9 22/32 - -

$-20 | ¢ 2 |100 9 9 67/28 22.63§ w 0.15%-92
23-14 38 2 [100 | 20 19 89/26 16.3t2 | & 0.19%+32
23-2|c3m 2 |[100 20 19 100/LL 2u.uji A 0,13%:8
12-71¢3E 2 | 20 20

1

Nurmber alive after 52 weeks.

API 05460
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TABLE I
SKIN PAINTING EXPERIMENTS 0. HIGH BOILING SAMPLES
\
API
SAMPLE
PROCESS NUMBER PRODUCT
—
Air oxidation] 83 Two hour oxidation product
(cobalt
naprhthenate
catalyst)
n 83-1 |Four hour oxidation product
83-2 |Aromatics by chromatography from No. 83 plus
30.,6% by weight of sec.-amylbenzene
Chromatograph? 8-22 | Aromatics by chromatography from API-8 plus
30.6% by weight of sec.-amylbenzene
" 8«5 |Aromatics of No. 8 from Silica Gel
" 8-17 |Reblend of chromatography fractions of No. 8
" 12-2 |Non-aromatics (cut with 20% heptane)
Distillation | 12-4 }Aromatics b. 510-710°F. (corrected)
(1 plate
vacuum)
. 12-5 |Aromatics b. 1010-1065°F, (5 g./100 ml. benzene)
" 12-6 |Aromatics residue; b,.> 1065, (5g./100 ml, benzene
Chromatography 71-1 bBee page 34 of Section A-li of report dated April 5,
1952, for description
" 71-2 {Proportionate reblend of all fractions from
chromatography of API-T1
71 See page 11 of Appendix for description

API 05461
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TABLE I
SKIN PAINTING EXPERIM INTS 0¥ HIGH BOILING SAMPLZS
— 3 I0LOZICAL DATZEX
V-
STRAIN | =72
oF MICE | = 2
AND = FIN: L AVERAGE
NUMBER | &~ S EFFE - LATENT
OF 1 ={ORIGINAI] TIVE | MAXIMUM PEZRICD RELATIVE
API |APPLICA- | & S| NUMBER | NUMBER|INCIDENCE FOR TUMOR [CARCINOGENIC
saMPLE TIONS | @ = OF OF |OF TUMORS INDUCTION POTENCY,
yUBEH PER WEEK| & =] MICE MICE {T.I./weeks) (weeks) Py
83 | c38 2 |100 20 14 100/17 11,612 -
83-1{c3H 2 {100 20 16 o4/17 111 -
83-2j¢c3H 1 {100 20 19 1.7/37 - -
8-22| c3H 1 |100 20 19 L7/36 - -
8-51 c3H 1 |100 20 12 92/22 1742 0,51383
8-5{ crw 1 |100 20 19 71/28 10,4712 -
. oD
8-17| c3m 1 |100 20 17 94,/30 13.92%5 0,03102%
12-2| cFw 3 | 100 20 15? 0/41° - -
+,01
12-4 | cFPw 3 | 200 20 16 56/34 1747 0.03%: 5t
12-5| cFW 3 | 100 20 12 92/34 aptl | avo0.0u2.02
12-6{ cFW 3 | 100 20 12 67/8° - -
71-1| c3H 1 20 30 30 3/9 - -
71-2| C3H 1 20 30 30 0/20 - -
71 | C3H 1 2C 33 33 15/19 - -

—

Yumber alivs after 3o weeks,

Experiment discontinued after 4l weeks,
API 05462
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TABLE II
CONCENTRATTON STANDARDS WITH METHYLCHOLANTHRENE IN BENZENE
FINAL AVERAGLE
NUIDR ORIGINAL |EFFECTIVE LATENT PERIOD
NUMBER | NUMBER  MAXIMUM INCIDLNCE FOR TUMOR
APT | CONCEN- APPLICfJ OF OF OF TUHORS INDUCTION
SANPLE | TRATION | TIONS MICE MICE (T.I./wecks) (weelks) STARTING
NUMBER |(,/100 ml, )J’ER WEEK |C3H | CFW |C3H |CFwW 3 CFW C3H CFW DATE
228 0 3 20 |20 | 183[133| os90 0/62 - - 12/1/50
201 0.01 3 10 |10 9 { 5 | bl/71 | 200/70 - - 7/20/L9
210 | o0.02 3 20 1l 78/53 30,5401 2/3/50
203 0.075 3 10 |10 9 | 9 |100/34 | 100723 | 2,.58% | 14*? < cu/l9
203 0.075 3 20 |10 | 20 85/35 | 100/31 | 28.7% | 20.9%2 | 10/9/50
219 0.10 3 30 |20 208 | 16 96/35 | 100/33 21.8ﬁg 1’*§ - h/1 /50
2).3: 0.13 3 20 20 100/2l;. 17.5%1 7/28/51
2, 3¢ 0.13 3 20 19 100/26 17.612 10/1/51
227 | 0.10 1 20 15 87/49 hh:iz 8/22/50
205 0.30 1 20: |20 | 19 | 17 | 100/35 | 100/30 | 21%3 22 ¥ | 6/13/50
2092 | o0.45 1 20 20 100/2); 17.6%1 10/l/51
1

2

Number alive after 52 weclks,

Dosage per application was 100 mg. except where otherwlse specified,.
Dosage per application wus 20 mg.

[
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TABLE II
CONCENTRATION STANDARDS WITH METHYLCHOLANTHRANE IN BENZHIL
FINAL AVERAGE
NUMBER | ORIGINAL |EFFECTIVE LATENT PERIOD
OF NUMBER NUMBER [MAXIMUM INCIDENCE FOR TUMOR
API | conCEN- RPPLICA- OF OF OF TUMORS INDUCTION
SAMPLE | TRATION TIONS1 MICE MICE (T.1./weeks) (weeks) SPARTT L0
NUMBER [(g./100 ml.|PER WEEK | C3H [CFW | C31l CFW | C3H CFW c3i CFW DATE
206: | 0,60 1 20 20 100/30 1542 10/10/50
220 0.90 1 20 20 100/18 7.2 5/3/50
238 0.20 2 20 20 95/22 15:? 9/, o
2382 | o0.20 2 20 20 100/27 17.uji 10/2/51
(4
205 0.30 ) 20 20 | 20 | 16 | 100/20 | 88/25 | 13.7¢2 | 15.2*2 | 6/9/50

bosage per application was 100 mg. except where otherwise specified.

Dosage per application was 20 mg.
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TABLE 11

CONCENTRATION STANDARDS WITH SYHPHLTIC CARCINOGENS! 1N DODECYLBENZWIES

FINAL AVERAGE
NUMBER | ORIGIHAL |EFFECTIVE LATENT PLRIOD RELAT LV
OF NUMBER NUMBIER | MAXIMUM INCIDENCI FOR TUMOR CARCINOGENIC
AP CONCEN- |APPLICA- OF OF OF TUMORS "INDUCTION POTENCY,
SAMPLE | TRATION TION33| MICE MICE (T.1./weeks) (weeks) Puc
NUMBLER fg/100 ml.] PER WEEK] C3H [CFW | C3if| CFW C3H CFW C3H CFW C3H CI'W
221 0 3 20 18 33/37 - -
221-’h¥ 0 3 3 3 0/3 - -
221" o 3 3 3 0/3 - -
226 0.005 3 20 |20 11 | 17 55/40 L1/5), - - - -
[ ]
2253 0,01 3 20 |20 16 | 11 81/443 91/5l, 31.hj%0 31f¢> .oéjgggnaogtpl N
213 0.0l 3 20 15 100/18 10 - '
211 0.10 3 20 8 20 7 | 100/22 | 100/17 10.5ﬁ§ 9.51& - -
200 0.13 3 30 30 100/15 9.5 -
249% | 0.1 3 20 18 89,1l 8.0% - .
24,9 0,15 3 20 16 100/12 | 8.8%1 -
212 0.30 3 20 19 100/18 9.5M -
1 +3
245 0.15 3 20 18 100/19 9.7241 -
1 The carcinogen was methylcholanthrene in every experiment except in API-245, in which case
2 B,Q-benz {rene was used,
3 Product obtained by alkylation of benzene with the propylene tetramer (aluminum chloride

Dosage per application was 100 mg, except where otherwise notecd. catalyst),
Dosage per application was 20 mg,

11-42% fraction obtained from API-221 by chromatography from alumina,
h2-éh% fraction obtained from API-221 by chromatography from alumina.

oS

R R SO



B ) - =® ~
TABLE I
COHCENTRATION STANDARDS WITH ilsTHYLCHOLAWTHRENE IN SEC.-AMYLBENZENE
FINAL ’ AVERAGE
NUMBER |ORLG1NAL |EFFECTIVE LATENT PERIOD RELATIVE
OF NUMBER NUMBER  |MAXIMUM INCIDENCL FOR TUMOR CARCINOGENIC
API CONCEN- |APPLICA;-| OF OF OF TUMORS INDUCTION POTENCY,
SAMILE | TRATION TIONS MICE MICE (T.I./weeks) (weeks) Py
NUMBER |(g./100ml . }PiR WEEK | C3H | CFW | c3ll |CFW c3i CFW ¢34 CFW ¢3nMf crw
22l 0 3 30 23 17/59 - -
223 0.075 3 20 | 20 16 | 18 81/l46 83/146 3“'8:8 29 .2:? ~.05:-&1Lu92~:,01
222 0.15 3 20 | 20 20 | 19 | 100/} | 100/33 2u.51§ 22.6%2 |.08%.01jvost.00
23l 0.30 2 20 19 100/27 15.1 .e
235 0.60 2 19 19 100/19 12.8 -

Dosage per appllication was 100 mg.

API 05466
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TABLE II
CONCLEHTRATION STAHDARDS WITH SYWTHITIC CARCINOGENS IN VARIOUS SOLVLNTS
FINAL AVERAGE
NUMBER EFFEC- LATENT [RELATIVL
OF [|ORIGINAL| TIVE MAXIMUM PERIOD CARCI.
APL |STALT- CONCEN- |STRAIN APPLICA-| NUMBER |NUMBER | INCIDENCE JOR TUMOR | OGENIC
AMPLE| ING  [ARCIN- TRATION| OF TIONS OF OF OF TUMORS |INDUCTION [POTENCY,
IUMBER | DATE | OGENY [SOLVENT [¢,/100nl.)] MICE [PER WEEK| MICE MICE K.I./weeks) | (weeks) Pyc
2/17/4k71 MC API-Bo2 Sat.Sol,| C3H 1 20 16 81/L49 33.5 20,13
[»0.2 g.)
218 J2/3/50 | MC AP1-53 0.30 CFW 3 20 16 81/29 22f& n&nfjvgé'
218 |2/3/50 | MC API-S 0.30 C3H 3 20 17 100/30 ¢5,2:% 0.09:]5;
24y l9/1l/51} BP benzene|l 0,15 C3H 3 20 - 20 100/33 2h-6fé 0°08:°8%
25 f12/3/51] BP DDB | 0.15 C3H 3 20 18 100/19 9.71% -
2u6h 3/22/52| mMc  pPI-1124 0,15 C3H 3 20 20 100/22 12.3f§ -
21;61l L4/11/52f MC ﬁPI-llaéJ 0.15 C3H 3 20 18 9L/19 12.6}% -
27 |y/u/s2 | mc | ap1-80 | o0.20 | c3u 3 7 7 86,/20 15.3% o.15%:0%
2,84 /11520 e prr-m0® 0.5 | c3u 3 20 20 75/19 16,123 lo.ah2 9}
~ eV

N\ O -4

API 05467

20-Methylcholanthrene (MC) and 3,lj~Benzpyrene (BP).
Technical white oil.
Wilmington residuunm;
Dosage per application was 20 mg.

See page 18 of Table I for description.

see page 17 of Table I for description,
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TABLE II
CONTROL LXPLRIMENTS WITH VARIOUS SOLVENTS
FINAIL
NUMBER | ORIGINAL | LFPECTIVLE INCIDENCE
OF NUMBER HNUMBER | MAXIMUM INCIDENCE OF GROSS
API APPLICA- OF oF OF TUMORS CARCINOMA
SAMPLLE TIONS MICE MICE (tumor index/weelks) (%/weeks) STARTILIG
NUMJER| SOLVENT | PR WEEK] ¢34 | CFW | C3H ) CFW C3H CFW C3H CFW DATE
80 |white oii| 3 30 2l 0/55 0/55 8/7/51 .
95 |white o11] 3 33 )t 0/56 o/56 | 7/20/51
2213 |Dodecyl- 3 20 18 33/37 0/52 5/5/50
benzene
22l Sec.—amylw 3 30 23 17/59 0, Ce 7/1, /50
benzene '
3V ]
228 | Benzene 3 20 | 20 | w6 13| o/90 0/62 0/90 0/62 12//50 |
[]
241 |Distilled 3 AT B 231 gt 0/56 0/56 0/56 0/56 7/28/51
water
1

Number alive after 52 weeks.

API 05468
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TABLE TI

-

EXPERIMENTS EiirLOYING A LIMITED NUMBER OF APPLICATIONS OF MISTHYL,CHOLANTHRENE (MC) IN BENZEUE

NUMBER O FINAL AVERAGE
NUMBER JPOTAL NUMBER | SOLVENT  |APPLICA- SR IC - LA SN
OF OF APPLIED TIONS PRIGINAL] 11V | MAXIMUM | PER1OD
Ar1 | concEnN- |STRAIN WPPLICA-JAPPLICATIONS| FOLLOWING |PuR WlhkK| NUMBKR [NUMBLR JINCIDENCE[FOR TuUMOlt
AMPLE | THATION | OF TIONS o LAST MC oF OF OF  pPF TUMORS|IHDUCT 10N
UMBER |[(g./100m1 )] MICE |PER WELK| MC SOLUTION JAPILICATION |[SOLVENT | MICE MICE }(T.I./wks) (weelks)
230 0.20 C3H 2 16 Nil 20 20 35/21 -
230 0.20 c3l 1 11 Nil 20 20 80/33 -
205 0.30 C3H 1 11 Nil 20 20 100/32 -
_ Benzene 10 1./ 32 -
22 0.5 C3H 3 5—_
Sec .-amyl- 6 10 100/15 9.7
benzene
c
Benzene 6 10 9 89/47 10,5%2°
e LR
22 0.5 CFW 3 5————<\0 1
Sec.-amyl- 6 10 10 100/32 10+l
benzene 1

API 05469
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TABLE 11T

- MR

EXPERIMENTS ON ACCLLLRATION OF CARCINOGLENESIS BY SIECIFLIC SOLVEUTSY

- . . . NUMBLER EFFEC - LATENT
[ B b 1 ( [ )
apy | MATERLALS APFLIED WO MLCE DUl or okicinan| TIVE | maXimum PERT 0D
EXPERT- | FIRST SIX WILKS SEVENTH WK STRAIN | APTLICA-{ NUMBKR NUKLER | INCIDLUCE FOR 'T'UMOR
MESHT or To END O o TIOHS OF O OF TUMORS ]NDUCTlUH
HUMBLER LEXPERTMENT EXPERIMENT MICE [PER WEEK| MiCl MICLE kT.I./wks.)2 (wecks) -
221 DDB DDB c3i 3 20 18 33/37 -
9 API-93 API-9 CFW 3 20 16 100/l41 27.813
9s: API-9 API-9 c3H 3 10 9 100/1,7 33,04k
221-9: DDB API-9 C3H 3 20 20 100/°7 13 242
'
221-9 DDB AIT-9 ¢ 3 3 20 15 93/22 RIS Y
(o]
50l(-9 PDD AVT=9 C3H 3 20 17 9l /26 1h.ofd :
57 API—S73’u API-57 CFW 6 20 17 100/25 15f%
221-57 DDB API-57 CFW 6 20 18 100/15 Sl
208 AP1-2085 API-208 C3H 3 30 30 100/15 9.5
221-208 DDB APT-200 C3H 3 20 20 100/ 1), 5.8
1 Dodecylbenzenes obtained by alkylation of benzene with 12-carbon olefins; DDB obtalned with
2 propylene tetramer; 2-phenyldodecane (1’DD) obtained with l-dodecene,
Timc measured from date of initial painting with material labeled withh API code number-,
g See Table I for description.
S lair clipped.

See Table II for description,

API 05470
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TABLE III
EXPERIMENTS ON ACCELLRATION OF CARCINOGENESLS BY SPECIFIC SOLVLNTSY
DESCRIPTION OF EXILIRIMIENT
_ FINAL AVERAGE
MATERIALS APPLIED TO MICl:i DURTNG NUMBER EFFEC- LATENT
APl FIRST SINGLE OF ORIGINAL] TIVE MAX IMUM PERTOD
EXpEit] - | SIX WEEKS RPPLICATIONS NINTH WELK|STRAIN |JAPPLICA- | NUMBER | NUMBER | INCIDENCE | FORR TuMOR
MENT OF IN SEVENTH | TO END OF OF TIONS OF OF OF TUMOUS of INDUCY U},
NUMBER ]| BXPERIMINT] WEEK EXPERIMENT | MICE |PER WEEK | MICE MICE JT.1./wks.) (weeks)-
229 Nil API--22()L|-’5 Nil C3H - 1,0 o 12/13 -
[ ¢
230 Nil API-229° DDB C3H 3 1o 37 92/34 10
231 Nil ApI-85,6 Nil c3il - L5 387 0/63 - !
232 Nil API»BS DDB C3H 3 5 3l 56/26 -
1
236 DDB API.-8 DDB C3H 3 31 28 28/30 - "
(&¥]
237 DDB API-229 DDB C3H 3 o 38 87/22 9. '
239 N1l API-8' water C3H 3 30 26 0/60 -
€
2,0 N1l API-8- hite oil, C3H 3 30 21 0/57 -
API-80 -

~ ocVEwn M

Dodecylbenzenes obtulned by alkylation of benzene with 12-carbon olefins; DDB obtained witn
propylene tetramer; 2-phenyldodecane (PDD) obtained withh 1l-dodecene,

Sing;le application followed by two week interval before furtihir treatment of mice,

Time measured from date of single application of carcinogenic material involved in experiment.
Solution of 0.5 g. 9,10-dimethyl-1,2-benzanthracene in 100 ml, sec.-amylbenzene,

Hair clipped.

See Table I for description,
Number allve after 52 weeks,

API 05471
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TABLE 1V
EXPERIMENTS ON Tilli RETAKDATLON OF TUMOR FORMATION BBY WASHING - CFW MICE
AVERAGE
NUMBER PERIOD FINAL LATINT
API CARCIN- OF OF EXPOSURIS ORIGLIAL | EFFECTIVIS MAXIMUM PERIOD
EXPERT -} OGENIC|APP1LLICA- TO OIL NUMBLR NUMBIER IHCIDENCE ] FOR TUMOK
MEENT O1L TIONS HAIR JBEFORE RLIMOVAL| WASHING OF OF OF TUMORS §} INDUCTI1ON
NUMBER APrLIED|PER WeLRK [CLIPPED| BY WASHING AGENT M1CE MICE  |1.I./weeks] (weeks)
8 8° 1 no Control none 20 1} 86/26 1112
(no washing)
300 8 1 no 10 min, soap 10 Lt 0/81 -
solution
301 8 1 no 1 hour " 10 5l 1l/36 -
302 8 1 no li hours " 10 9 56/70 -
2 ' : +2
12 12 3 ¥ Control none 15 1) 100/1l} Uhby
(no washing)
303 12 3 yes 1 hour soap 15 1} 100/1,0 25,6
solution
30l 12 3 yes 9 hours " 15 11 100/21 15.]

Number alive after 52 weeks,
See Table I for description,

API

05472




See Table I for description.

White oil rinse followed by washing with detergent solution.

API 05473
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TABLE IV
EXPERIMENTS ON THL RETARDATION OF TUMOR FORMATION BY WASHING - CFW MICE
AVERAGE
NUMBER PER10D FINAL LATINT
API |CARCIN{ OF OF EXPOSURIL ORIGINAL {EFFECTIVE | MAXIMUM PERIOD
EXPERI-] OGENIC |APPLICA- TO OIL NUMBER | NUMBER |INCIDENCE | FOR TUMOR
MENT 0IL ' TONS HAIR [BEFORE REMOVAL{ WASHING oF OF OF TUMORS | INDUCTION
NUMBER | APPLILIPER WEEK PLIPPED| BY WASHING AGENT MICE M1CE T.1./weeks) (wceks)
305 82 3 yes 20 min. |detergent| 20 1l 93/51 39 ;245
solution 2
306 8 3 yes 1 hour " 20 17 9ly /L. 32,12
307 8 3 yes 1 hour white oil4 20 20 05/27 cly o6 *2
detergent ! 2 '
(VY
308 8 3 yes 20 min. white oil 20 15 100/52 23.21? r
[}
113 1132 3 y Control none 20 18 89 /25 1hj§
(no washing)
309 113 3 yes 1 hour detergent 20 16 38/67 -
solution
g " /5 1l
310 113 3 yes I} hour 20 13 slh./57 h3j+ﬁlg
(
311 113 3 yes lt hours pnite oil-f 20 12 83/52 h2.6j§
detergentL
1
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TABLE 1V

EXPERIMENTS ON TiHi: RBETARDATION OF TUMOR FORLATION BY WASHING - CFW MICE

AVERAGL
NUMBLER FINAL LATKENT
API or ORIGINAL |[LFFECTIVE | MAXIMUM PBRTIOD
EXPERI- Al'PL1CA- NUMBER NUMBIER {INCIDLNCL FOR TUMOR
MLNT TIONS HAIR OF OF OF TUMORS INDUCTION
NUMBER DESCRITTION OF EXPERIMLENT PLR WEEK {CLIPPED MICE MICE T.I./weeks) (weelks)
312 Barrier cream applied 9:00 AM 3 yes 20 10 70/145 38.5*&
API-8 applied 11:00 AM -
RRemoval of oil by
washing with detergent
solution 12:00 AM
313 Barrier cream applied 9:00 AM 3 yes 20 13 100/31 23.,%2
API-8 applied 1i:00 AM -1
API-8 applied 2:00 PM
Removal of oil by
washing with detergc "
solution M:BO PM

API 05474
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§I§E°1s used in connection with averace weight curves:

Time of death (from di ease) of (th tumor-free nouse,
Time of death (from di:zase) cf éth tunor-vearing mouse.
Time mouse killed.

Mouse missing from cage.

microscopic patholocy:

o

Time of apvearance of first papilloma in (th mouse., When this
symbol is first used for a ziven mouse after its death, the
presence of non-invading carcinoma (intra-enithelial) or

small areas of benizn neoplasm was determinable cnly dy
histopathology.

Time of appearance of papilloma which rezressed later or was
not confirmed by nistopathology.

Time of appearance of gross changes indicative of maliznancy

in tumor of ( th mouse. Diagnosis confirmed exce»nt in cases
where no tissue section available, When this symbol 1s first
used for a given mouse after 1its death, the invasive malignancy
of the tumor was determinable only oy histopathology.

Gross diagnosis of malignancy of tumor not confirmed by
histopathology.

No tissue section available for histopathology because of
extensive post-mortem decompositicn or cannibalism.

Tunors not recorded during this week.

Cumulative dose-response curves (sumation ¢ data from all cages unless

otherwise

specified):

¥

i Experimental curve fcr venign papillomas.

Hypothetical curve for papillomas, This curve
furnishes average latent period (time for 50 percent
tumor index) from which relative potency, Pyg, is
determined).

® EZxperimental curve for grossly mallgnant tumors.

API 05475
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ciiURASDUM FROM THE KETTZRING LASOIATORY
API IESEARCH PROJLCT OK GARCINOGENICITY s
ZPIDENIOLOGICAL “STUDIES

September 2L, 1952

During the four months following the summation given at
the April 1952 meeting in Cincinnati, 37 case reports have been
received, making a total of 939 collected by the Registry since
its inauguration in September 1950, The accompanying tabulations
(Pages 3, u, and 5) have been corrected to include the additional
material but, as will be noted, the pattern found earlier has not
been changed materially.

Much effort has been devoted to preparations for the
correlation of the occupational histories and the kind and dezree
of petroleum exposure with other variables, All of the reports
were carefully reviewed in great detail, with particular reference
to the descriptive terms employed by the various medical directors
to describe the occupations and petroleum contacts of the cases
reported, From the findings of these studies, codes have been
drawn up to be used in the tabulation of these two important
variables, The proposed classifications can be found on pages
17 to 20. The numerical codes employed for the other items are
given also for your information., A sample of the Key-sort card
has been ineluded likewise,

It is hoped that the medical directors will be guided
by these classifications in filling out future reports, It will
be helpful if any error, inconsistency or difficulty is encountered
in using the occupational cr contact codes, to bring it to our
attention so that ccrrections can be made as soon as ovessible.

A revised record form embodying the new classifications is planned

for distribution in the near {uture, API 05479



B e T -

f o T ol

FIGURE 1 - 939% CAST REPORTS FROM 13 COMPANIES
RECZIVED BY THE CINTRAL REGISTRY
ACCORDING TO SZX, RACE AND

MALIGNANCY
SEX RACE MALIGNANT BENIGN TOTAL
White 685 22 707
Colored 25 - 25
MALE
Not Given 11 38 152
TOTAL 82l 60 88l
White 28 1 29
FEMALS Not Given 9 5 i
TOTAL 37 6 L3
NOT GIVEN L - I
m-—w — — =
TOTAL BOTH SEXES 865 66 931

¥ Zight reports could not be used, Five were not tumors;
one of these was Boeck'!s Sarcoid. Three gave only the
occupational history. (Additional information has been
received on one case reported L -5-52 as inccmplete,)

API 05481
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FIGURE 2 - MALIGNANT TUMORS IN MALES AS REPORTED
ACCORDING TO TYPE OF TUMOR
AND PRIMARY SITE

Type of Non- Non- Embry, Tumors
Tumor Gland, | Gland,| Leuke- [Lympho- |Nervous |Vascularx Epith., |& Mixed | Not
Epith. | Epith.| mias | mas Tissues |[Tissues | Muscle |Tissues |[Tissues | Class, | Total

Site 00-09 | 10-19 | 20-29 | 30-39 | Lo-49 | 50-59 | 60-69 | 70-79 | 80-89 90--
Buccal
Cavity 00-09 11 61 1 73
Digest, Sys. & .
Perit, 10-19| 2L3 18 3 6 2 272
Respiratory
System 20-29 27 86 1 1 3 118
Breast 30-39 1l 1
Genital
organs  }0-49 Lo 1 9 63
Urinary
System 50-59 21 20 1 1 L3
Skin & Soft
Tissue 60-69 147 2 3 2 1 155
Bones  70-75 6 3 1 2 1 13 ¢
Brain 76-79 2 2 1 13 18
Lymph. & Hem,
System 80-89 12 17 29
Other
Sites 90--- 8 25 1 1 L 39

Total 357 376 12 22 Iy 1 15 1l 23 82

API 05482
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FIGURE 3 « MALIGNANT TUMORS IN FEMALES AS REPORTED
ACCORDING TO TYPE OF TUMOR
AND PRIMARY SITE

Type of Non- Non- Enbry. | Tumors
Tunor Gland. | Gland.{ Leuke- [Lympho- [Nervous {Vascular Epith, (& Mixed| Not
Epith. | Epith. mias mas Tissues {Tissues | Muscle |Tissues [Tissues | Cluss,.| Total
Site 00-09 | 10-19 | 20-29 | 30-39 | Lo-L9 | %0-59 | 60-69 | 70-79 | 80-89 90---
Buccal
cavity 00-09 1 1
Digest, Sys. & -
Perit, 10-19 8 8
Respiratory
System 20-29 1 1 2
Breast 30-39 12 l 13
Genital
organs  L0-49 2 2 Ly
Urinary
System 50-59 1 1
Skin & Soft
Tissue = 60-69 1 5 6
Bones 70-75 1 1
Brain 76-19
Lymph. & Hem,
System 80-89
Other
Sites  90--- 1 1
Total 2l 12 1 37

API 05483
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FIGURE h - MALIGHANT TUMORS AS REPORTED BY SEX AND PRINARY SITE

- -~

COMPARED WITH U,S.A, MORBIDITY AND IIORTALITY ESTIMATES

SEX MALES FEMALES BOTH SEXES ]
Per U.S.A U8, A FH Per U, 3,A%f U.S A Per |U.S.A#%
Site Cent [Per Cent |Per Cent Cent | Per Cent| Per Cent Cent | per Cont
Number ol Cancer Cancer Fumber of Cancer Cancer Number of Cancer
Reported [Total | Cases Deaths |i Reported] Total| Cases Deaths || Reported Total Deuthy
Buccal Cavity 73 8.9 10,0 ly 7 1 2.7 2.0 1.2 7l 8.6 2.
DiggsttggeSyS. 272 33,0 36.0 h7.7 8 21.6] 23.0 38.7 280 32.5| 43.2
nospiratory 118 | 14.3] 8.0 15.4 2 s 2.0 3.9 120 13.9] 9.6
Breast 1 0.1 0.2 13 35.1 ) 19.1 1l 1.6 9.7
Genital Organs 63 7.6 12.0 13.0 Iy 10.8 } 51,0 23.5 67 7.8 18.3
Urinary System 13 5.2 7.0 6.6 Il 1 2.7 3.0 3.4 (AR 5.1 5.0
Srt Piasie 155 | 18.8] 17.0 o2 | 6 | 16.2 11.0 1.5 || 161 | 18.79 1.6
Bones 13 1.6 1.3 " 1 2.7 1.1 1l 1.6 0.1
Brain 18 2.2 2.y I 1.5 18 2.1) 2.
borotatic aye. | 29 | 3.5 | 29 3.4
Other Sites 39 h.7 ? 10.0 ) 6.5 1 2.7 8.0 6.2 o .6 7.4
TOTAL 82, |100.0 | 100.0 100.0 37 100,0, 100,0 100.0 861 100,00 100.0

*Primary site

Illness from cancer in the United States,

of development of cancer among white males and females according to Dorn, liarold F.:

Reprint No. 2537, Public Health Reports.

(Based upon

morbidity records collected from ten large cities in the United Statcs between 1937 and 1939.)

#cancer doaths by site in the Unitod States for 1948 as prepared by the Statistical Rescarch Section,
American Cancer Society, utilizing statistics from the National Office of Vital Statistics.

API 05484
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McBZE K=EY-SORT CODE
API CASE STUDY

Banks
T 1-2«3 Case Number - Punch directly
3anx 1 - Units
2 - Tens
3 = lundreds
T L5 Company Number -~ Punch as coded by
Central Registry
Bank L - Units
5 - Tens
(Actual code numbers are
confidential information)
T 6-7-8-9 For Future Use

API 05486
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Geographic Location - Punch as coded

0 - Not Specified

1l - North Zastern States:

Connecticut
Delaware
Illinois
Indiana
Kentucky
Mlaine
Maryland
Massachusetts
Michigan

Mew Hampshire

New Jersey
New York

Ohio
Pennsylvania
Rhode Island
Vermont
Virginia

West Virginia
Wwisconsin

2 - South zastern States:

Alabama North Carolina
Florida South Carolina
Georgia Tennessee
Mississippi

3 ~ North Central States:
Coclorado ¥North Dakota
Idaho 3outh Dakota
Kansas Utah
Montana Wyoming
Nebraska

3A - North Zastern-Central Border States:
Iowa Missouri
Minnesota

L - South Central States:

Arizona
* New ilexico

Oklahoma
Texas

LA - South Zastern-Central Border States:

Arkansas

Louisiana

S « South Pacific 3tates:

California

Nevada

SA - North Pacific States:

Cregon

6 - Marine Workers

Washington

7 - Pipe Line Crew and Production Workers

API 05487
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panks
3 1-2-3 Type of Tumor - runch as coded by

American Cancer Society
Bank 1 - Malignancy Code

1 - -
Bk § - gzgzs; - Eistogenic Classification

Histogzenic Classification

Tumors of Glandular Epithelium (00-09)

00 - Ductal tumor

01 - Tumor cof mucincus secreting erpithelium

o) - Papillary tumor, nct slsewhere classified
03 - Neoplastic cyst, not elsewnere classified
Og,OS - Punctionally active tumors

05-08 - Other specific zlandular tumors

09 - Unspecified tumors of glandular epithelial

origin

Tumors of Nonglandular Epithelium (11-1lL)

11 - Tumor of transitional epithelium
12 - Tumor of basal epithelium
13 ~ Tunor of baso-squamous epithelium

1l Tumor of squamous epithelium
15,16 “ eeesscees

Tumors of Melanin Ferming Tissue (17)

17 = Tumor of melanoblast

Tumors of Epithelium, not elsewhere classified
(18-19)

18 - Specific tumors of epithelium, not else-
where classified
19 - Unspecified tumors of epithelial origin

Leukemias (20-29)

Other specific leukemias
Leukemia, type not svecified API 05488

20 - Lymphocytic leukemia
21 - llonocytic leukenmia

22 - Granulocytic leukemia
2 -25 ® sesssvvoee

2 - Compound leuikemias

27 - Leukemia and lymphoma



- 10 =

Type of Tumor (Continued)

Lymphomas (30-39)

30
31

Lymphosarcoma
Reticulum cell sarcoma
Hodgkins disease

Plasma cell myeloma
Glant follicular lymphoma
Cééﬁé&ﬁé lymphomas

ther ééecific lymphomas
Lymphoma, type not specified

Tunors of Nervous Tissues and Associated

Structures (L0-49)

Tumor of ganglion

Tumor of sympathicoblast

Tumor of neuroepithelium

Tumor of paraganglion
Argentaffinoma

Tumor of peripheral nerve sheath
Tumor of meninges

Tumor of glia

Other specific tumors of nervous
tissue and structures
Unspecified tumors of nervous tissue
origin

Tumors of Vascular Tissue (50-59)

Tumor of blood vessel

Hemangiomatosis

Multiple hemorrhagic hemangioma of kaposi
Tumors of spaclalized vascular structures
Tumor of lymph vessel

QOther specific tumors of vascular tissue
Unspecified tumors of vascular tissue
origin

Tumors of Muscle (66-69)

Tumor of smooth muscle

Tumor of striated muscle

Other specific tumors of muscle
Unspecified tumors of muscle origin

API 05489
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Type of Tumor (Continued)

of Connective Tissue (70-77)

Tumor of mucinous connective tissue

Tunors of osseous tissue, not elsewhere

Tumors of serous and synovial surfaces

Tumors
;O = Tumor of fibrous tissue
1 -
72 = Tumor of lipoid tissue
73 =~ Tumor of cartilage
7 - Giant cell tumor
72 ~ Ewings sarcoma
7 -
clasgified
77 -
Tumors

of Nonepithelial Tissues, not elsewhere

classified (78-79)

78 - S8pecific tumors of nonepithelial tissue,
not elsewhere classified

79 - Unspecified tuzors of nonepithelial tissue
origin

Tumors of Embryonal and Mixed Tissues (80-89)

80 « Tumor of trophoblast

81 - Tumor of embryonal gonadal tissue

82 - Tumor of teratoid tissue

33 « Tumor of epithelial and mesodermal tissues

8L - Tunor of epithelial and ljmphoid tissues

35 - Tumor of mixed tissues, salivary gland type

86 - Tumor of dental tissues

87 - Tumor of mesenchyme

88 - Other specific tumors of embryonal and
mixed tissues

89 - Unspecified tumors of embryonal and mixed
tissue origin

Tumors Not Zlsewhere Classified (97-99)

97 =« Tumors of uncertain histologic type - no
agreement as to classification

98 - Tumors of specific tissues, not elsewhere
classified

99 - Tumor, cancer, neoplasm and other general

and nonspecific terms

Other Conditions (XX, X8 and X9)

XX -
X8 -
X9 -

o information .

Not a neoplasm

Diagnosis not completed - possibly a
neoplasn

API 05490




Tyve cf Tumor (Continued)

Malignancy Code

General Malignancy Code (Used with all

Histogenic Code Numbers except Code liumbers

20-39)

X <« Not a neoplasm - no premalignant
significance

0 - Not a neoplasm, but having premalignant
significance

1l - Benign neoplasm - no premalignant
significance

2 - Benign neoplasm, but having premalignant
siznificance

3 « Diagnosis not completed - suspected
malignancy

i - Neoplasm, malignancy not determined

5 < Malignant neonlasm, non-infiltrating
(including carcinoma in situ)

6 - Malignant neoplasm, differentiated

7 -~ Malignant neoplasm, undifferentiated
(anaplastic)

3 - Malignant neoplasm, differentiation not
determined

9 - Malignant neoplasm, metastatic site

Leukemia lialignancy Code (Used with Histogenic

Code

:

7
8

Numbers 20-29)

Aleukemic, not otherwise specifiled
Chronic

Acute

Not Jdetermined

Lymphoma Malicnancy Code (Used with Histogenic

Code Numbers 30-39)

1

6
2
8

Specified as benign (except the term
"benign lymphoma")

Single

Multiple
Multiplicity not stated

API 05491
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3 L-5

- 13 -

Primary 3ite ~ Punch as coded by Maryland

State Cancer Program

Bank L - Units

S5 - Tens
International
Clagsification
Number
Buccal Cavity and Pharynx
00 - Lip, upper 140A
01 - Lip, lower 108
02 - Lip, unspecified 10c
03 - Tongue 3
Ol - Floor of mouth 143
05 - Salivary gland 12
06 - Other and unspecified parts Wl
of mouth
07 =~ Oral nasopharynx 145
08 - Nasopharynx 1.6
09 -~ Hypopharynx 147
0X - Pharynx, other and unspecified 148

parts

Digestive System and Peritoneum

10 -
11

12
1

i
15
17
18

19
X

Esophagus

Stomach

Duodenum

Small intestine

Large intestine, except rectum
Rectum

Biliary passages

Liver

Pancreas

Peritoneum

Unspecified digestive organs

Respiratory System

20 -

N
w
[ I R I N |

Nose, nasal cavities and middle
ear :
Accessory sinuses

Larynx

Trachea

Bronchus and lung

Media stinum

Otner and unspecified thoraciec
organs

Breast

150
151
1524
1528
15
15
1554
1558
157
158
159

160a

160B
161
1624
12ia
1
165

170

API 05492
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Classification
Number

Genital Organs

. b
’ -5 Frimary Site (Continued) International

LO - Cervix uteri 171
! .1 - Corpus uteri 172
L2 - Other specified parts of uterus 173
u? - Uterus, unspecified part 174
L - ovary and oviduct 17SA 1758
L5 - External and unspecified female 176
genital organs
i7 - Prostate 177
L8 - Testis 178
L9 - Penis 179A
LX - Other and unspecified male 1798

genital organs (scrotum)

Urinary System

Kidney 180
51 - Bladder 131A
55 - Other and unspecified parts of 181B
urinary system

S—— T
3

~~ Other
Skin Melanoma Types

60 - Skin of 1lip 1904 191A

61 - Skin of face, nhead, neck 1G0B 1913

62 - Zkin of upper extremities 190C 191¢C

63 - Skin of trunk 190D 191D

6l - Skin of lower extremities 190E 191E

- Skin, unqualified 190F 191F

v}
a~
n

Soft Tissue

66 - Soft tissues of face, head, 197A
neck

67 - Soft tissues of upper 1978
extremities

58 - Soft tissues of trunk 197C

69 - Soft tissues of lower 197D
extremities

6X - Other and unspecified soft 197E
tissues

(Note: This group will include
neoplasm of peripheral nerves
which are coded to 193 of the
International List,)

API 05493
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Banks

3 L-5

Primarv Site (Continued) International
Classification
Number
Bones
70 - Jaw bone 196A
71 - Bones of head and face 1963
72 - Bones of upper extremities 196C
7& - Bones of trunk 196D
74 - Bones of lower extremities 1962
75 - Bones, unspecified site 196F
prain and Other Parts of Central
Nervous System
76 - Tye 192
77 = 3rain 193A
78 - Other central nervous system 193B
and intracranial nerves
Lymphatic and Hematopoletic System
30 - Reticulum cell sarcoma 200,0
81 - Lymphosarcoma 200,11
82 - Other malignant neoplasm of 200,2
lymphoid tissue
83 - Hodgkint's disease 201
8l. - Giant follicular lymphoma 202,.0
35 - Other forms of lymphoma 202.1
86 - Kultiple myeloma 203
87 - Lymphatic leukemia 204.,0
88 - Myeloid leukemia 204 .1
J9 - Monocytic leukemia 204.2
8X - Other and unspecified leukemia  204,.3,20L.kL
8Y - lMycosis fungoides 205
'alicnant Neoplasm of Other Sites
90 - Thyroid 194
91 - Adrenal 195A
92 - Pituitary 19SB
32 - Thymus 195C
9& - Pineal 195D
95 - Other and unspecified 195
endocrine glands
96 - Other specified sites 1994
9X - Unspecified sites or unknown 199B

API 05494



o~ Banks
B 6
|
j
|
B 7-8
B 9
Vi

- 16 -

Stage of Disease - Punch as coded

UV ww i o

For

Unknown or not given
Zarly

Advanced local

Regional nodes

Distant metastases

Fatal termination reported

Future Use

Age

at Onset - Punch as coded

ROV B~ W\ VY e}

Sex

Unknown or not given
0«19 years
20-29 years
0=39 years
ﬁo- 9 years
50-50 years
60-69 years
70+ years

and Race - Punch as coded

~N oM\ NFWwWEH o

Unknown or not given
Female white

Female other race
Hale white

Female uninown race
Male other race

‘ale unl'mown race

API 05495
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Primary Pstroleum Occupation - 2unch as coded

Bank 1 - Units
2 - Tens

00 - Unknown or not given

Production

Rigger and driller
Well puller

(@]
[ I I R B ]

Others with frequent exposure to crude
petroleum

(@]
-
[ I I |

petroleum

Refining

20 - Catalytic cracking (includes thermal
cracking of catalytic feeds) - Operators

21 - Catalytic cracking (includes thermal
cracking of catalytic feeds) - Laborers,
still cleaners, etc.

22 - Thermal cracking - Operators

23 - Thermal cracking - Laborers, still cleaners,

ecc,
2L - Coking operations - Operators

25

etec.
26 - Blending of heavy fuel oils (#3-6)
2% - Blending of heating oil #2
2 -
23 - Others on cracking operations
30 - Refining and blending of lubricants =

Operators

31 - Rofining and blending of lubricants -
Laborers, still cleaners, ete,

32 Packaging of lubricants

33 - Manufacturz and packaging of greases
3L -

35 - Others - Lubricants and greases

36 - Refining and filtration (Pressing or

centrifugation) of paraffin - Operators
37 = Refining and filtration (Pressing or

centrifugation) of paraffin - Laborers,

still cleaners, etc,
33 - Packaging of paraffin
39 - Others - paraffin

Others with infrequent expcsure to crude

Coking operations - Laborers, still cleaners,

API 05496
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L 1=2 Primary DPctroleum Occunation

Refinigs (Continued)

Lo
Ll

- Distillation of crude oil - QOperators

Distillation of crude oil - Laborers,
still cleaners, etc.,
Production of asphalt - Operators

- Production of asphalt - Laborers, still

cleaners, etc,

Straight run distillations - Others

- Waite o0ll manufeacturing - Operators

White oll manufacturing - Laborers,
still cleaners, etc,

Petro-chemical operations - Operators
Petro-chemical operations - Laborers,
still cleaners, etc.,

Special products - Others
Maintenance - Pipe Fitters
Maintenance Boilermakers

Maintanance Mechanics
llaintenance - Tank cleaners

Maintenance Others

Loading department

Control laboratory

Others not otherwise specified - General
Refining Operations

API 05497
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Ranks
it

L 1l-2

— — e e

L 3-4

- 17 -

Primary Petrolewn Dccupation (Continued)

Transvortation

Pine line workers

farine division - Transportation of light

and medium distillates (end boiling point <6500)
Marine division - Fuel o1l carriers

FPuel 0il carriers - Qthers

3G - Transportation - Others

(030
O
LI |

Marketing and Executive

Service stations

Others « 0ffice workers, etc,

O
[ I R NN S R RN I I |

Others (Not included in the four main divisions)
99 - Job to be described in detall on card

Secondary Petroleum Occupatlion -~ Coded as for Primary
Petroleum Occupation

(See page 17)

Bank ﬁ - Units
- Tens

API 05498
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Principal Petrcleum Product Contact -~ Punch as coded

(Note: If cnly one product is listed and
if the exposure is described as rare,
infrequent or light, the infcrmation
will be punched only in the secondary
petrolsum contact field - Bank L-0.)

No contact or casual contact

Not given or unspecified petroleum products

Crude petroleum, reduced cirude, asphalts

Gasoline, light ends and solvent napnthas

(¢l,00° F,)

Medium distillates (l00-650° F,)

- Lube distillates and related uncracked

intermediates (500~1000° F,)

- Refined products

- Products derived from thermal cracking units
in refineries befcre or without catalytic
cracxing (600-1000° F,)

- Products derived from coking operations (2600°F,)

- Products derived from catalytic cracking
and reforming processes or from thermal
cracking units in refineries with catalytic
erackers (600-1000° F,)

10 - Chemical additives

11 - Petro-chemicals

~NOoOs WV FE O whhrro
]

O @

Secondary Petroleum Product Ccntact - Coded as for

Primary Petroleu
Product Contact -
Bank L-5

Approximate Number of Years Emnloyed in the

Petroleum Incdustry Prior to Onset - Punch as coded

0 « Unkmown or not given
- 0=-]1 year

- 2-L years

5«9 years

10-14 yecars

15-19 years

- 20+ years

G\NFW N
T |

API 05499
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R 1-2
R 3
R L

Princival Other Qeccupatiecn -« Punch as coded

Bani 1 - Units
2 - Tens

00-09 - Professional and Semi-professional

10-19 - Proprietors

20-29 - Skilled Labor

30-39 - Sales and Service

40-49 - Factory Worlers and General Laborers
53«59 -« Miscellaneous

Apnroximate MNumber of Years Employed at

Principal Other Occupation - Punch as coded

Unknown or not ziven
0-1 year

2-LL years

S5-9 years

10-14 years

15-19 years

20+ years

oW O
U I I Y

Primary Irritant Other Than Petroleum - Punch as ccded

Physical Agents

1l - Trauma

2 - Radiant Heat

a Solar Rays

é Ultraviclet Rays

Inorganic Substances

6 - Arsenic
7 - Chromates
8 - Others (Specified in detail)

Organic Substances

9 - Aromatic Amines

10 = Tar or pPiten

11 - Soot

Crecsote and Anthracene 0ils
Others (Specified in detail)

-
w
' e

Radloactive Substances or Roentgen Rays

API 05500
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ganks
R 5 Approximate Number of Years Exvosed to Primary
Irritant Other Than Petroleum - Punch as coded
0 - Unknown or not given
l - 0-]1 year
2 - 2-ly years
3 « §-9 years
. - 10-1l; years
5- -« 15«19 years
6 - 20+ years
R 6 Secondary Irritant Other Than Petroleum - Punch as
coded for Primary
Irritant Other Than
Petroleum - Bank Rl
page 21
R 7 Approximate Number of Years Exposed to Secondary

Irritant Other Than Petroleum - Punch as coded

Unknown or not given
0=l year

2=l years

5-0 years

10-~ years

15-19 years

20+ years

o\nfFonp- O

API 05501
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UNIVERSITY OF CINCINNATI

DEPARTMENT OF PREVENTIVE MEDICINE AND INDUSTRIAL HEALTH

(ETTERING LABORATORY RNovember 21‘, ’ 1952 CABLE ADDRESS: KETLAD. CINCINNATL
6L OF MEDICINE—EDEN AVENUE TELEPHONE: CAstroL 1414
NNAT 19, OHIO

Mr. D. V. Stroop, Director
Department of Technical Services
American Petroleum Institute

50 West 50th Street

New York City 20

Dear Mr. Stroop:

For your information I am sending you herewith a statement of
expenditures made on behalf of American Petroleum Institute
for the third quarter of 1952. I believe that the statement
will be self-explanatory, but if you have any questions or
comments, Doctor Kehoe would appreclate your bringing them to
his attention. '

Very truly yours,

-~ -7 Ve
—d . :@—-’ib
E. R. Fortlage, cecretary to

¥ Dr. Kehoe

s API 05503
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UNIVERSITY OF CINCINNAT]
KETTERING LABORATORY

ACCOUNT Of __AMERTCAN PETROLEUM INSTITUTE

FOR- 5rd Quarter 1952

SALARIES (Based on Proportion of Time Actually Spent on Project)

Direct Salaries ... 8894.02.. ...

Indirect Salaries

1092,00

Histopathological Preparation

8178.16 18,164.78

Other Services

MISCELLANEQUS EXPENSE

Purchase of Animals.. 550.80
Special Laboratory Supplies 472.89
Travel ... 552.26
Overhead
(Proportion of Heat, Cas, Electricity, Steam, Telephone, General Laboratory
Supplies, Postage, Annuities, Pensions, Maintenance, etc . 4303.80
TOTAL. - -« . ... 24,044,53

Balance Available for Further Work
at End of20d Quarter 1952 .. ... 8,387.02

Balance Due Kettering Laboratory

at End of
Receipts .. J11y... 1952 Q,000,00
Balance Available . . . « ¢ ¢ ¢ & 5'%—8',3—8_7.53
Expenditures . 3rd. Quarter . . ... 24,044,53

Balance Available for Further Work
at End of...32d-.Quut.ﬁx.__]35.2,_.._-_..__...,.. 34, 342.49

Balance Due Kettering Laboratory
at End of

FORM 12301 XET LAB S00 7-32 API 05504



To Members

MNW: EMS
INCLCSURE

Tor -SrYe—hdone-

._E.._Eckard.t;_g:ﬁ:—
M—*‘ S

i —Hime; MD.

Chicago Sertember 2L, 1G52.

Decemter 16, 1952

research Froject Advisory Committee

/}'
///”— I am attaching the minutes of the Fourth meeting of

the Research Froject (MC-1) Advisory Cormittee which was held in

The Research Froject Advisory Committee will hold its
rext meeting at the Kettering Laboratory in Cincinnati Friday,
January 16, 1953, commencing at 9:30 A.M. Eastern Standard Time.

I would greatly appreciate receiving promptly from the
memters suggested items to be included on the agenda which will

he circularized rrior to the meeting.

Very truly yours,

M. Y. NEWQ ’ST,\ZD\.‘ -

Chairman, WLabarer - Poguir ¥
QAL mm\ L AA

B Re—Ttander,—

~Re—M;—Strepardson-

Members and Associates - Subcommittee on Carcinogenicity

Menbors and Asscclates . Medical Advisory Committee

amn
Sr. 3. A. Kenoe

’r., A. W. Hdorton

. Zr. J. J. Ehalr

i Mr, D. V, Stroop
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Fourth Meeting
R.P.A. CO:uaITTEE (1C-1)

Chicago, Illinois - Sept. 24, 1952, 10:00 a.m. D.S.T.
Conrad Hilton Hotel Room 523

AGENDA
l. Considerstion of the various items listed in the report to be
made on 9-25-52 by the Subcormittee on Carcinogenicity to the
Medical Advisory Committee, including progress renorts by
Dr. R. A. Kehoe, Dr. A. We Horton, and Dr. J. J. Pheir.
(Copies of the rejdorts have been circularized by Mr. Stroop.)
2. For information and any acticn that may be indicated.
(a) Letter of August 26, 1952, from Mr. G. G. Rumberger to
Mr. Elmer O. Mattocks.
",'0 gbm
(b) Letter of August 13, 1952, #=m Col. S. J. Auld
Dr. M. N. Newquist, '
[
(¢) Letter of September 10, 1952, from Dr. R. & Eckardt to
Dr. M. N. Newquist,
3. Othen
L. Time and place of next meeting.
Respectfully submitted,
M. N. NEWQUIST, Chalrman
E. W. Adams R. M. Landon
L. C. Beﬂrd’ Jr. E. K. Linder; M.D.
¥ieffer Davis, M.D. K. G. Mackenzie
R. E. Eckardt, M.D. R. C. Mithoff
T. Me Frank, M.D. R. M. Shepardson
C. BE. Hine, M.D.

D.
R.

V. Stroop (2)
A. Kehoe, M.D. (3)
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Fer Information COnlvy - ot Tor Tuklication

RZFCRT C¥ FCTRTY “=ETING

Research rrolect MC-1 Advisory Commlttee
September 24, 1652
Jonrad Hilton Hotel
Chicago, Illinoils

VIMEZES rRISEXNT
M, N. Yewquist, M.D. - Chalrmen %, M. Landon
R, =. Eckardt, M.,D., - Acting Sec'y. =, ¥, Lirder, M.C.
Z, W. Adams K. G. Mackenzle
L. C. Besard, Jr. R. C. Mithofr
Kieffer Davis, M,D, R. M, Sherardson

T. M. Frank, M.D.

VIMBTRS ARSIVT AND NCT RIFDESINTED

CTYZRS FRISZUT

%. D. Bent - Atlantic Refinign Comrany

3. C. Cole - Thillirs Fetroleum Comrany
4. W. Gerarde,M.D, - Standard 011 Develcpment Co.
A, W, Horton - University of Cincinnati

3. A. Kehoe, M,C,- University of Cincinnati

z, C, Mattocks - American Fetroleum Institute
A. C. Pabst - Socony-Vacuum 01l Co., Inc.
J. J., Fhair, M.D.- University of Cirncinnatl
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The attached agenda of the meetirg, which had been
distributed by Dr. Newguist rrior to the meeting, was used as the

rrogram,

zoEM ]

The rerort of tre Subcortmittee on Carcinogenicity to

be rresented to the Medical Advisory Committee on Septerber 25,
1652, was reviewed, This rerort, which had been sent to members
of the/Sﬁbcommittee on September 11, 1552, had received approval
by theISubcomnittee.

The firal tabulsticn of the voting on eridemiological

studies of cancer among employes of customers was as follows:

Do you recommend that Kettering Laboratory, University
of Cincinnatl, make epidemiologlical studies of cancer
smong employes of customers?

Yes 12 No 1z Not votirg 1

If yes, what is your orinion on the following roints?

a. Random selection of rlants for survey,
Yes 3 Yo 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
Froven to be due to exposure to petroleum rroducts
would be recorded.

Yes S No 2 Not voting 5

)

R, HCRTON'S RIFCRT - >

Dr. Horton used as the basis for his discussion the
~emorandum from Kettering Laboratory, dated September 24, 1952,
which nad been distributed to members of the Medical Advisory
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indicate that 1f the skin 18 sensitized w

crior to the application of AFI-9, ths averacze

rerizd of tumor induction 18 approximately 1/7 of what it ‘s wie-
‘g gensitizatvion grocess is not carried out. It !s “rom oar
cecumulating bedy of data of thls nature that Dr. “cricr is fevel
‘rz the ccncept that certain materials contaln accelera crs tc -2
carcincgens, It s belleved by Dr., Horton that these sccelercicors
are rarticularly imgortant in what he designates as side strsams
ard are of consi:derably less importance in residua. I3 —e rsas
“cund that an oill whilch mas Teen prepared by distillaviin whnlen s
1c zenzyyrene, or essentlally none, still has a cornsiceractilie
activity, The laboratory is attempting to rinzd out the class cor
slasses cf compounds which are responsible fcr this act vicy,

Dr., Yorton's laboratory has develored a very —~eril netnco
Sor o gquantitatively determining the amount of venzpyrene 1n an -10
gemple, Tris discussicn led to the suggestlon ctnat Jr-, Zorten

stculd ccnsider performing an experiment in which a bal:hwise
solvenrt extraction of a typlecal lube stock base (for i:stance
AVT-56, AFI-7G,0r AFI-10f) with subsequent testing of tae ecxura
gnd raffinate(s) would be performed., It 1s Telt thatv =.cm a=»
exreriment might essentially remove [ and 5 ring aromatic compo
leaving the 1, Z,and 3 ring materials lor testing.

Exyperiments are now underway to determine the eflect
Fwp of painting once, twlce or three times a week., In addiTIicor
sxperimants on the eflects of varying the amount ci material =a)
AT a <iven applicatlon (l.e. fwem E_1C0 mg.) sre alsc Vsirz cor
cuzted, rrellminary it ls bezinring to appear that e armconc

AFT gs5es

1y
T

dea

C

@
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material aprlied each time may be siznificent in materials which
have a ccnslderable amount of the accelerstors in them but
crotably is not imrortant in those materlals in which these
accelerators are minimal or absent. Thus, when the rotency of a
material “seems to correlate with 1its benzpyrene ccntert, the
amount of material arrlied per arrlication seems not to have any
effect on this potency determination; but when a material seems
to have a hizher protency than its tenzryrene ccntent would
sugsest {t sheculd have, the amount of material arplied at each
arrlication may have a consideratle effect on the potency determined,
In addition to the rresence of accelerators, Dr., Zortor
has scme evidence to indicate that there may be inhibitors in
certain petroleum products, and that these inhibitors are rresent in
the residua of distillation processes tut sre absent in the side
streams. This fact, correlated with certain other observations, =as
ziven some suggestive evidence, although certainly not conclusively
demonstrated, that the inhibitors may be heavy metals or may be
comrounds assoclated with the heavy metals. Dr, Horton believes
that these irhlbitors probably account for the reason why crude olls
are essentlally non-carclinozenic, while gas oils rrepared from
such crudes may exhltlt some carcinogenicity. It is Dr, Horton's
bellef that crude oills contain sufficient benzpyrene and other related
carcinogens to demonstrate a significant degree of carcinogenicity,
whereas, animal and human data indicate that they do not., It was
Cr, Horton's intent not to pursue inhibitors very strenucusly.

Certain members of the commlittee, however, believe that the pursuit
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to tne retrcleum industry and suzgested that they not be abandicrned
lizntl7.

3ecause of the gzreat complexity of carclinogenesis in
petroleum rroducts, which now aprears to be a summation of the
concentration of carcinozens, the rresence of accelerators)and
the rresence of inhiritors, many of the members of tne committee

felt that tne cevelopment of a 3i~mrle analytical tool to test f:cr

(¢}

arzinogsnicity would be consideradbly more difficult, if not
1-rossible, than orizinally telleved., Thus, 1t was felt that
carcinozsnleity is not the result of a single class of cecmpounds
but rasther the surmmation of three serarate and distinct tyres cof
activity, 2nd that, therefore, the development of an analytlcal

tool =2as been considerably complicated.

DR. FHAIR'S RIFCRT '”““‘j?

”r. Fhair discussed the memorandum from the Kettering

Letoratery ATl Fesearch Froject on Carcinogenicity Epidemlologlcesl
Jtultes, dated September 24, 1952, Thils memorandum had been
rreviously distributed to members of the Medical Advisory Committee,
T™ers was some discussion of the significance of the flgures

resented in Figure L, page 6 ¢f this memorardum., Dr, fhair

s

emrnasized the importance of not drawing any conclusions from thls
table at the present time since the number of cases is so small.

Ke emrhasized again the necessity of collecting a large nurmber of
cases for analysis before any statistically sigrificant differzances
~an be demonstrated, Tremature conclusions from data of this tyre
will be detrimental and shouli not bYe done, TUr. Fhalr asked fer

"+the criticlasms of each of the members of this committee and of Ithe
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wedicel Adviscry Tommittee of the coding system which he Is using

or. the case record cards, Ir, ¥ehoe and Dr, rhalr rerorted that

+ne Kettering Laboratory would be willing to undertake a critical
~sview with asbstracts of the literature on cancer as related to
retroleum 2nd that the annual cost of such bibliograrhic service
would te 3%&30. The 2hairman of the RFA Committee then further
emphasized the necessity of medical directors of petroleunm

comranies ywho haée membership on the Medical Advisory Con:ittee,%f}*/;‘*
sutmitting their cancer ceses to Dr,., thalir if his work is to nhave
any significance., If they are unwilling to submit tneir rescords,
then this should be brought out inthe oren and the epidemiological
side of these studies dropped now rather than attempting to continue
when the lack of sufficlent cases doom the prroject to fallure before

it starts.

ZTZM 2sa

The ingquiry from Mr, 53.G. A[umberger, Marathon Corroration,
dated Aucust 26, 1952, to Mr., =. O. Mattocks concerning rossitle
carcinogenicity of retroleum waxes and Mr, D, V, Stroop's reply were
rreserted for information with the verbal comment that contridbutors
to the AFI Fundamental Research froject are not thereby centitled
t> reports on other AFI research rrojects, Copies of this

correspondence were sent to members of the Medical Advisory Committee.

ITEM 2%
Dr. Newquist's letter of August 13, 1952, to Col.3.J. Auld

concerning rossible reporting in tngland of the research work at

¥ettering Laboratory was rresented for information, A cofpy of this

letter was sent to each member of the Medical Advisory Committee.
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Cr, 2.2, Sckardt's letter of 3eptember 1C, 1352, to
Dr. “ewquist commenting on the research activities of Cr.
Paul Xotin of thé University of Southern Clalifornia on the matter
of cancer and smog was discussed. It was the consensus of the
R.F.A. Committee that Dr. Zckardt and any otner interested
meribers of the committee mizht, as individuals, meet informally
with Dr, Kotin at the time of the Industrial Health Conference

in ZLos Angeles in April 1353 if tney so desired.

IT=M 3 - BUDGET 70OR YEAR JULY 1, 1953 - JUNE 30, 1954

Cr. R. A. Kehoe submitted a rrorcsed budzet totalling
310L,073 for support of research project MC-1 for the next
flsca)l year, a copy of which 1is attached., In executive session,
the/R.F.A., Commlittee recommended a reduction of 325,790, making
a rrorosed tudget of $73,223 for fiscal 1953-1354. The following
recommendations were made with resrect to Dr. Kehoe's budget:
I - Delete
II and III to be ccmbined $25,1720
IV - Reduce the total amount by 310,000 and
aprly the balance to items A % B
as deemed best. 33,130
V - Delete items B & C and increase item A
by 36,263.00. *lg‘%§§
7S,
Any change in research activitlies necessitated by this
reduction in the budget would be discussed by the R.F.A.
Cormittee with Dr, Kehoe and Dr, Horton at the next R,F.A.

Cormittee meeting.
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ITIM
The next meeting of the R.F.A. Committee was set
tentatively for January 16, 1953 at the Kettering Laboratory

in Cincinnati,

Ro Eo ECkardt, Mo D.’
Acting Secretary

M. ¥, Newquist, M, D.,
Chalrman
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AMERICAN PETROLEUM INsTiTUuTE
S0 WEST SO™ STREET

NEW YORK 20. N. Y.

December 19,1952

To Members,
Research Project Advisory Committee

E. W. Adams R. M. Landon

L, C. Beard, Jr. E. K. Linder, M.D.
Kieffer Davis, M.D. K. G. Mackenzie

R. E. Eckardt, M.D. R. C. Mithoff

T. M. Frank, M.D. R. M. Shepardson

C. H. Hine, M.D.
Gentlemen:

I am attaching the minutes of the Fourth meeting
of the Research Project (MC-1) Advisory Committee which was
held in Chicago, September 24, 1652,

The Research Project Advisory Committee will hold
its next meeting at the Kettering Laboratory in Cincinnati,
Friday, January 16, 1953, commencing at 9:30 A.M. Eastern
Standard Time.

I would greatly appreciate receiving promptly
from the members suggested items to be included on the
agenda which will be circularized prior to the meeting.

Very truly yours,

‘//)7:77. %A/J%{)Lb;gf

M. N. NEWQUIST, MyD.
Chairman, Research Project
Advisory Committee

MNN:RM3
Enclosure

mc: Members and Associlates

Subcommittee on Carcinogenicity

Members and Assoclates
Medical Advisory Committee

Dr. Robert A. Kehoe

Dr. A. W. Horton

or« J. J. Phair

Mr. D. V. Stroop
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Fourth Meetling
R. P. A, COMMITTEE (MC-1)

Chicago, Illinois - Sept. 24, 1952, 10:00 a.m. D.S.T.
Conrad Hilton Hotel Room 523

AGENDA

1. Cousideration of the various iltems listed in the report
to be mede on 9-25-52 by the Subcommittee on Carcinogen-
icity to the Medical Advisory Committee, including pro-
gress reports by Dr. R. A. Kehoe, Dr. A. W. Horton, and
Dr. J. J. Phair.

(Copies of the reports have been circularized by Mr. Stroop.)
2. For information and any action thet may be indicated.

(a) Letter of August 26, 1952, from Mr. G. G. Rumberger
to Mr. Elmer O. Mattocks.

(b) Letter of August 13, 1952, to Col. S.J. M. Auld from
Dr. M. N. Newquist.

(c) Letter of September 10, 1952, from Dr. R. I. Eckardt
to Dr, M. N. Newquist.

3. Other
* 4. Time and place of next meeting.

Respectfully submitted,
M. N. NEWQUIST, Cheirman

E. W. Adams R. M. Landon

L, C. Beard, Jr. E. K. Linder, M.D.

Kieffer Davis, M.D. K. G. Mackenzie

R. E. Eckardt, M.D. R. C. Mithoff

T. M. Frank, M.D. R. M. Shepardson

z C. H. Hine, M.D.

D. V. Stroop (2)
R. A. Kehoe, M.D. (3)
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For Information Only - Not For Publication

REPORT ON FOURTH MEETING

Research Project MC-1 Advisory Committee

MEMBERS PRESENT

M.
R.
BE.
L.

N.
E.
W.

C'

September 24, 1952
Conrad Hilton Hotel
Chicago, Illinois

Newqulst, M.D. - Chairman R. M. Lendon
Eckardt, M.D. - Acting Sec'y. E. K. Linder, M.D.

Adams
Beard, Jr.

Kileffer Davis, M.D.
T. M. Frank, M.D.

XK. G. Mackenzie
R. C. Mithoff
R. M. Shepardson

MEMBERS ABSENT AND NOT REPRISENTZD

C. M. Hine, M.D.

OTHERS PRESENT

R.
R.
H.
A.
R.
EQ
A.
J.

DQ
C.
W.
W.
A.
O.
C.
J.

Bent

Cole

Gerarde, M.D.
Horton
Kehoe, M.D.
Mattocks
Pabst

Phair, M.D.

Atlantic Refining Company
Phillips Petroleum Company
Standerd 01l Development Company
University of Cincinnati
University of Cincinneti
American Petroleum Institute
Socony-Vacuum 21l Company, Inc.
University of Cincinnati
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The attached agenda of the meeting, which had been dis-
¢ributed by Dr. Newquist prior to the meeting, was used as the

ITEM 1

The report of the Subcommittee on Carcinogenicity to be
presented to the Medical Advisory Committee on September 25, 1952,
vas reviewed. This report, which had been sent to members of the
subcommittee on September 11, 1952, had received approval by the
subcommittee.

The final tabtulation of the voting on epldemiological
studies of cancer among employes of customers was as follows:

Do you recommend that Kettering Laboratory, University
of Cincinnati, make epidemiological studies of cancer
among employes of customers?

Yes 12 No _12 Not voting _1
If yes, what is your opinion of 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
ellegedly due to petroleum products.
Yes _6 No _O Not voting 6

c. Maintein 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 _5

DR. HORTON'S REPORT

Dr. Horton used as the basis for his discussion the
memorandum from Kettering Laboratory, dated September 24, 1952,
vhich had been distributed to members of the Medical Advisory
Committee. Perhaps the most important feeture stressed by Dr.
Horton was the observation that there are non-carcinogenic oils
which are not white oils; that is to say that apparently it is
not necessary to carry out such an extreme degree of refining as
to produce & white 0il in order to eliminate the carcinogenicity
of an oil. In support, Dr. Horton stressed the results obtained
with API-100 and API-99. There was considerable discussion by
the sssoclates on just what the nature of API-100 and API-99 wight
be since many of them did not feel that the specific gravity and
viscosity indicated that these represented a type of oil which
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might ordinarily be found on the market. It was emphasized, how-
gver, by Dr. Horton that these olls vwere taken out of cans and
were used presumably in certain test engines.

Dr. Horton suggested that because of the negative results
obtained when white oils are paiunted on mice, 1t might be advisable
to test such materials on rabbits since the English are placing so
much emphasis on the importance of rabbits in skin cancer testing

worK.

There was next a considerable amount of discussion on the
experiments which have indicated that dodecyl benzene has a specific
irritant action on the skin of the mouse which seems to enhance the
carcinogenicity of truly carcinogenic compounds. These experiments
were summarized on page 29 of the tebular summary of current and
completed bilologlcal experiments dated September 1, 1952. They
indicate that dodecyl benzene can sensitize the skin to carcinogens
even if it is spplied prior to the aprlication of the carcinogen.
These results are indicated in experiments designated 221, 9, 9,
221-9, 221-9 (the first 5 samples listed in Table III, page 29).
These experiments indicate that if the skin is sensitized with
dodecyl benzene prior to the application of API-9, the average
latent period of tumor induction is approximetely 1/2 of what it
is when this seusitization process is not carried out. It is
from an accumulating body of data of this nature that Dr. Horton
is developing the concept that certain materials contain acceler-
ators to the carcinogens., It is helleved by Dr. Horton that these
accelerators are particularly important in what he designates as
side streams and are of considerably less importance in residua.
Thus he has found that an oil which has been prepared by distil-
lation which has no beunzpyrene, or essentially none, still has a
considerable activity. The laboratory i1s attempting to find out
the class or olasses of compounds which are responsible for this
activity.

Dr. Horton's laboratory has developed a very rapid method
for quantitatively determining the amount or benzpyrene in an oil
sample. This discussion led to the suggestion that Dr. Horton
should consider performing an experiment in which a batchwise
solvent extraction of a typical lube stock base (for instance
API-56, API-79, or API-105) with subsequent testing of the ex-
tract(s) and raffinate(s) would be performed. It is felt that
such an experiment might essentially remove 4 and 5 ring aromatic
compounds, leaving the 1, 2,and 3 ring materials for testing.

Experiments are now underway to determine the effect on
PMC of painting once, twice or three times a week. In additionm,
experiments on the effects of varying the amount of material ap-
plied at a given application (i.e. from 5-100 mg.) are also being
conducted. Preliminary, it 1s beginning to appear that the amount
of material applied each time may be significant in materials
vhich have & considerable amount of the accelerators in them but
probably is not important in those materials in which these accel-
erators are minimal or abseant. Thus, when the potency of a material
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soems to correlate with its benzpyrene content, the amount of mate-
rial applied per application seems not to have any effect on this
potency determination; but when a material seems to have a higher
potency than 1its benzpyrene content would suggest 1t should have,
the mount of material applied at each application may have a con-
siderable effect on the potency determined.

In addlition to the presence of accelerators, Dr. Horton
nas some evidence to indicate that there may be inhibitors in
certain petroleum products, and that these inhibitors are present
in the residua of distillation processes but are absent in the
gide streams. Thils fact,correlated with certain other observa-
tions, has given some suggestive evidence, although certainly not
concluslvely demonstrated, that the ilnhibltors may be heavy metals
or may be compounds associated with the heavy metals. Dr. Horton
pvelieves that these inhibitors probably account for the reason why
crude oils are essentially non-carcinogenic, while gas oils pre-
rared from such crudes may exhlblt some cercinogenlcity. It 1s
Dr. Horton's belief that crude olls contain sufficient benzpyrene
and other related carcinogens to demonstrate & significant degree
of carcinogenicity, whereas, animal and human data indicate that
they do not. It was Dr. Horton's lntent not to pursue inhititors
very strenuously. Certain members of the commlttee, however,
believe that the pursuit of such inhibitors might have very
! important practical considerations to the petroleum industry and

~— suggested that they not be abandoned lightly.

Because of the great complexity of carcinogenesis in
petroleum products, which now appears to be & summation of the
concentration of carcinogens, the presence of accelerators, and
the presence of inhibitors, many of the members of the committee
felt that the development of a simple anelytical tool to test for
carcinogenlclity would be considerably more difficult, if not im-
possible, than originally believed., Thus, 1t was felt that car-
cinogenicity 1s not the result of a single class of compounds but
rather the summation of three separate and distinct types of
activity, and that, therefore, the development of an analytical
tool has been considerably compliocated.

DR. PHAIR'S REPORT

Dr. Phair discussed the memorandum from the Kettering
Laboratory API Research Project on Carcinogenlcity Epidemiological
Studies, dated September 24, 1952. This memorandum hed been pre-
+  viously distributed to members of the Medical Advisory Committee.
There was some discussion of the significance of the figures pre-
sented in Figure 4, page 6 of this memorandum. Dr. Phalr empha-
sized the lmportance of not drawlng any conclusions from this
table at the present time since the number of cases is so small.
He emphaslzed again the necessliy of collecting a large number of
cases for analysis before any statistically significant differences
can be demonstrated. Premature conclusions from data of this type
will be detrimental and should not be done. Dr. Phair asked for
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the criticisms of each of the members of this committee and of the
Medical Advisory Committee of the coding system which he is using
on the cas record cards. Dr. Kehoe and Dr. Phair reported that
the Kettering Laboratory would be willing to undertake & critical
review with abstracts of the literature on cancer as related to
._petroleum and that the annual cost of such biblliographic service
would be $4,430., The Chairman of the RPA Committee then further
emphasized the necessity of medical directors of petroleum com-
panies, who have membership on the Medical Advisory Committee,
submitting thelr cancer cases to Dr. Phalr 1f his work is to have
any significance. If they are unwilling to submit their records,
then this should be brought out in the open and the epidemiological
side of these studies dropped now rather than attempting to continue
when the lack of sufficient cases doom the project to failure before
it starts.

-5-

‘ ITEM 28

The inquiry from Mr. G. G. Rumberger, Marathon Corpora-
tion, dated August 26, 1952, to Mr. E. O. Mattocks concerning
possible carcinogenicity of petroleum waxes and Mr. D. V. Stroop's
reply were presented for information with the verbal comment that
contributors to the API Fundamental Research Project are not thereby
entitled to reports on other API research projects. Copies of this
correspondence were sent to members of the Medical Advisory
Committee.

ITSM 2b

Dr. Newquist's letter of August 13, 1952, to Col. S. J. M.
Auld concerning possible reporting in England of the research work
at Kettering Laboratory was presented for informetion. A copy of
this letter was sent to each member of the Medical Advisory Committee.

ITEM 2¢

| Dr. R. E. Eckardt's letter of September 10, 1952, to

Dr. Newqulist commenting on the research activities of Dr. Paul
Kotin of the University of Southern California on the matter of
cancer and smog was discussed. It was the consensus of the R.P.A.
Committee that Dr. Eckardt and any other interested members of the
committee might, as individuals, meet informally with Dr. Kotin at
the time of the Industrial Health Conference in Los Angeles in
April 1953 1if they so desired.

ITEM 3 - BUDGET FOR YEAR JULY 1, 1953 - JUNE 30, 1954

Dr. R. A. Kehoe subtmitted a proposed budget totalling
$104,C73 for support of research project MC-1 for the next fiscal
year, a copy of which is attached. In executive session, the
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R.P.A., Committee recommended a reduction of $25,790, making &
propcsed budget of $78,283 for fiscal 1953-1954. The following
recommendations were made with respect to Dr. Kehoe's budget:

I - Delete
II and III to be combined $25,720
IV - Reduce the total amount by $10,000 and
apply the balance to items A & B _
as deemed best. 33,130
V - Delete items B & C and increase item A
19,433

by $6,263,00.
$EoE3

Any change in research activitles necessitated by this
reduction in the budget would be discussed by the R.P.A. Committee
with Dr. Kehoe and Dr. Horton at the next R.P.A., Committee meeting.

ITEM &4

The next meeting of the R.P.A. Committee was get.
tentatively for January 16, 1953 at the Kettering laboratory in
Cincinnatl.

R. E. Eckardt, M. D.,
Acting Secretary

M. N. Newquist, M, D.,
Chairman
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BUDGET OF THE KETTERING LABORATORY

FOR THE INVESTIGATION OF THE POTENTIAL CANCER HAZARD OF THE

PETROLEUM INDUSTRY
SPONSORED BY THE MEDICAL ADVISORY COMMITTEE
of the
AMERICAN PETROLEUM INSTITUTE
July 1, 1953 - June 30, 1954

I. Determination of the locaticn and extent
of the cancer hazard from refinery
intermediate and prcduct streams

Direct Salaries $ 4,000.00
Indirect Selaries 3,500,00
Miscellaneous Expense 2,000.00
Overhead 1,860.00
$ 11,360.00

II. Development of semi-quantitative biological
testing methods for measuring the relative
carcinogenic potencies of petroleum products

Direct Salaries $ 3,500.00
Indirect Salaries 4,200.00
Miscellaneous Expense 2,300.00
Overhead 1,630.00
$ 11,630.00

III. Determination of the relationships between
the rapidity of induction of benign and
malignant tumors in experimental animals
and various exposure factors such as
frequency of application, dosage per
application, area of exposure, number of
applications, special irritant or toxic
properties of the oil applied, etec.

Direct Salaries $ 4,500.00
Indirect Salaries 5,200.00
Miscellaneous Expense 2,300.00
Overhead 2,090.00
$ 14,090.00
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Indirect Salaries lnclude Histcpathological Preparation and
other services.
Miscellaneous Expense includes purchase of animals, specilal
laboratory supplies, and travel.
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Development of rapid analytical methods for
estimating the relative carcinogenic potency
of any given refinery intermediate or product

A. Isolation and identification of compounds
responsible for observed potency of' various
types of olls and determination of physical
and chemical properties of these compounds
which could be used in the develovment of a
widely applicable analytical tool {including
assoclated animal testing)

Direct Salaries $12,000.00

Indirect Saleries 10,200.00

Miscellaneous Expense 3,050,00

Overhead 5,500.00

$ 30,750.00

B. Semi-empirical correlations with carcinogenic

potenciles based on the chemical or physical

properties of known or susvected carcinogens

in the oils (including associeted aniamal testing)

Direct Salaries $ 5,000.00
Indirect Salaries 3,700.00
Miscellaneous Expense 1,350,.00
Overhead 2,330.00

$ 12,380.00

Epidemiological Prcgram

A. Collection and correlation of data on cases
of cancer among employees of the petroleum industry

Direct Salaries $ 5,000.00
Indirect Salaries 3,500.00
Miscellaneous Expense 2,350.00
Overhead 2,320.00

$ 13,170.00
B. Special investigations of cases of cancer
in particular plants in the industry or
among customers of the industry

Direct Salaries $ 2,500.00
Indirect Salaries 1,750.00
Miscellaneous Expense 850.00
Overhead 1,163.00

$ 6,263.00
C. Survey of pertinent literature on cases of
cancer occurring among workers exposed to
tar or oil in their occupation

Direct Salaries $ 2,000.00
Indirect Salaries 1,400.00
Miscellaneous £xpense 100.00
Overhead 930.C0

$ 4,430.00
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December 2b, 1952

Jr. Rodert A. Kehoe
University of Cineimrati

The Esttering laborstory
Callegs of Medicins - Zden Avems
Cincinnati 19, hto

Dsar Doctor Xeboe!

Pursusnt 0 our eatimmtion contrest vith the
University of Cincimmati, covering ths vk aa imvestigation
of 2he taxi~ity and mode of action of certais petrelewm
w,-mmm&m'-uummf

»372.98, wiich repressnts the differesse detwesa $58,760.00
and the unsxpended dalance of $8,307.02 as reported st the end
of the ssoond quarter, Jume 30, 19%52.

This check completes the payments &ue under the
present contrect fur the year ending June 30, 1953.

Yery truly yours,

Na:e

Raslowsare

est Dr. R. Kern Lindar
Dr. K. B. Bowguist

. lacsy Waller
Note to Mr. Walker:
This expenditure is to de charged against the
Medical Research Fund.
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UNIVERSITY OF CINCINNATI < DY
DEPARTMENT OF PREVENTIVE MEDICINE AND INDUSTRIAL HERALTH V Cal /
":\\\\V} "//’
(6 KETTERING LABORATORY December 30, 1552 A
6L OF MEDICINE—EDEN AVENUL ~CABLE ADDRESS: KETLAS. CINCINMATS
ﬂ.culllﬂ 19. OMIO TELEPHONE: CArtvoL 1414

Mr. D. V. Stroop, Director
Department of Technical Services
American Petroleum Institute

50 West 50th Street

New York City 20

Dear Mr. Stroop:
I herevith acknovledge with thanks receipt of American
Petroleum Institute's check in the amount of $46,372.98,
covering expenditures to be made on their behalf.
Very truly yours,
- -7
= O
ET‘ﬁT'FG?%lage, ecretary to

Dr. Kehoe
ef
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