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Administration
Department of Laborx
Washington, D. C. 20210 . -
Re: Standard for Exposure ‘ ‘ ?

to Vinyl Chloride; Request !
for Interpretation and
Other Relief

Dear Mr. Stendexr:

- The purpose of this letter is to follow-up
on a meeting held Thursday, March 20, of Mssrs. -
Flowers and McClure and Mrs., Ryer of the Staff of the
Occupational Safety and Health Administration and
Mssrs. Thomas Smith, B. ¥. Goodrich Chemical Company:
: Grant Arnold, Ethyl Corpoxation; Philip Cupertino,
- ’ Stauffer Chemical Company, and the undersigned on be-
: ' half of the Committee on Distribution of the Society
- - of the Plastics Industxy, Inc. The subject of this .
' meeting was the implementation of the OSHA Standard i
for Exposure to Vinyl Chloride 1/ with respect to la- .
beling and other tramsportation related functions.

As we are certain you are aware, the Society
of the Plastics Indnstry (SPX) is the national trade
association of the industry and represents approximately
99 percent of the production of vinyl chloride (VCM) and
polyvinyl chloride (PVC) in this country. The Committee

* on Distribution is a service committee within SPI and is .
charged with the responsibility to study and work toward

‘1/ 29 C.F.R. §1910.93q.
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improvement of the function of physical distribution
of materials and products. T'.. Standard for Exposure
to Vinyl Chloride is accordi: .; of extreme impox-
tance to the Committee on Distribution due to its
impact upon materials handling, transportation equip-
ment, packaging and labeling.

LABELING

) The Commlttee on Distr;butlon has adopted a
program for the labeling of transportation equlpment
and packaged materials relative to the reguirements for
container labeling of subsection (1) of the Standard,
We respectfully request your concurrence with our intex-
pretation that this program fulfills those requirements,
and we further regquest that OSHA field personnel be
advised that the labeling program described herein sa-
tisfies compliance responsibilities of those emplovers
whose employees may be handling VCM and PVC materials,

The industry believes that a uniform approach
to marking and labeling is desirable in order, first,
that transportation companies and carrier employees will
become accustomed to recognizing the prescribed warnings
irrespective of the company making shipment. In this
regard, carriers are accustomed to standardization in
hazardous materials regulations; and a uniform industry
approach would thereby facilitate not only industry but .
- also common carrier compliance cbligations. Secondly, '
. a uniform approach would be effective in warning em-
ployees of the fabricator segment of the industry who
will become accustomed to seeing the warnings in similar .
" fashion and location irrespective of the preducer or plant
wherein the shipment originates. Finally, uniformity will
enable OSHA inspectors to impartially judge compliance and
affect uniform enforcement, thereby assuring that all
producers are treated in a similar manner, and furthex
. assuring that the same standard of compliance will be
applied to a shipment at origin by one 1nspector as at
destination by another. -

. ' The provisions of subparagraph (1) of the Stan-
dard simply require that containers of vinyl chloride and
! polyvinyl chloride shall be "legibly lakeled" with the
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warning statements designated therein. In formulating
the program described below, the Committee on Distri-
bution has considered the intent of the Standard that
employees handling vinyl chloride and pelyvinyl chloride
materials shall be reasonably apprised of the warnings
prescribed by the Standard in view of the handling and
exposure at all levels, e.qg., procducer, fabricator,
carrier and warehouseman; and the Committee's deliber=-
-ations further took into account the specific charac-
-teristics pertaining to each "container” for marking
-purposes. - : .

Vinyl Chloride

Vinyl chloride may be packaged for transportation
in bulk in tank cars, in bulk in tank trucks, or in cylin-
ders. 2/ The practices and requirements of transportation
for each mode mandate specific consideration. With
respect to tank car movements, the industry has elected
to employ option (ii) of subsection (1) (5) of the standard
to mark "Cancexr-Suspect Agent" in conjunction with the
DOT placard regquirement. Associated with this lettex
and identified as Exhibit "A" is a DOT placard utilized
for VCM movements as amended to reflect the OSHA-prescribed
warning, Modification of the placard to accommodate the
OSHA warning has been assented to by the Federal Railroad
Administration of the Department of Transportation., 3/

This approach presents all transportation safety informa-

tion in one location, and railroad employees are accus- °

tomed to looking to the placard for such information.

Moreover, this appxoach appears to fulfill the intent of

the Standard as described in the preamble, as follows: .

Since labeling or placarding that 1s in .
compliance with the U.S. Department of l
!

2/ For waterborne movement, the carcinogenic hazard of
VCM will be regulated by the Department of Transpor=-
tation., See, CGD 74-167, 39 Fed., Reg. 26752,

lLetter dated November 21, 1974, from Mr. W. F. Hall .
for Mac E. Rogers, Associate Administrator, Office of I
Safety, Federal Railroad Administration of the Depart- k
nent of Transportation, addressed to Mr. S. Kuzma, L
Allied Chemical Corporation,

R
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Transportation regulations {49 CFR Part
173, Subpart H) already warns of the

fire hazard, .only a statement concerning
the carcinogenic hazard need be added to
the Department of Transportation labels., &/

The movement of vinyl chloride by tank truck
is currently very limited in scope, involving one VCM
producer and a single motor carrier, It is the position
of the Committee on Distribution, and of the parties
‘particularly involved in this movement, that option (i)
of subparagraph (1){5) is preferable. It is intended
that the full warning statement 5/ will be applied by
2 label, stencil or tag, as illustrated by Exhibit "B"
to thig letter, in the viecinity of all hatches and all
outlets. The producer and customer personnel handling
the material at both origin and destination will, of
course, be familiar with and trained in the handling re-
guirements of vinyl chloride. Additionally, a single
driver is'responsible for the truck during the entire
transportation movement. Accordingly, it is believed
that this system of notification will serve to adequate-
ly warn all emplovees who may be anticipated to be within
working distance of the vehicle durlng transportatlon
af the health hazard involved. 8/

-

.4/ 39 Fed. Reg. 35890, 35895 (Emphasis added).

-8/ It is understood that the shipper involved intends to
petition for a variance to use the phraseology "Flam-
mable Compressed Gas" in lieu of "BExtremely Flammable
Gas Under Pressure” in order to correlate to DOT
hazardous materials terminology.

;g/' Exhibit "B~1" hereto is a DCT placard used for truck

movement of vinyl chloride. The nature of this placard, '
and its failure to identify the material in the wvehicle,
.do not accommodate modification to include the OSHA-
prescribed warning as readily as does the rail placard.
This distinction, and also differences in the manner of
handling tank cars and tank trucks, has .caused the Com-
mittee on Distribution to select the labeling of hatches

- and outlets so to give particular warning to those ac-

tually handling the product.
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With respect to cylinders, which move
comparatively infrequently in transportation, it is
intendad to utilize the "Cancer-Sugpect agent"” legend,
in lettering bne~half the size of the "Flammable Gas"“
lettering of the DOT required label, near the DOT label
on the cylinder. A sample DOT label is associated here-.
with as Exhibit "C",

. .Bolyvinyl Chloride S e . G

- " Polyvinyl “chloride’ may be "in eikher powder,
pellet or liquid form. PVC is moved in bulk in hopper
cars, tank cars, hopper trucks and tank trucks; and PVC
is packaged in bags, bulk boxes and drums. With respect
to bulk equipment, whether rail or motor carrier, the
Committee on Distribution program calls for warning with
the legend prescribed in subsection (1) (4) of the Stan=
dard by label, stencil or tag in the vicinity of all
hatches and all outlets, in the form of Exhibit "D" to
this letter. Such a label w111 serve to give notice of
the potential health hazard prior to handling the PVC

. material.

Exhibit "E" to this letter is a 1abel to be
utilized on packaged material. Thig label will be applied
to bags on the sides or ends, to boxes.on each gide which
bears the product identification, and to drums on the
front, i.e., near the product identification. This ap-
plication of the warning is intended to be visible when
the packages, particularly bags, are palletized, and so
may be seen by warehouse personnel and also by employees-
or fabricators who may be called upon to remove the bags
from the pallets for usadge.

Waste Materlal Contaminated with Vinyl Chloride

. It is intended to label waste materials con-
taminated with vinyl chloride, which move very occasionally

" in bulk in trucks, with the labeling prescribed by sub-

section (1) (3) of the Standard in similar fashion to the
label identified as Exhibit "D" to this letter.
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' It is respectfully submitted that the fore-
- going labeling program complies with the requirements
.-and intent of the Standard insofar as the responsi-
s Pility of all employers, e.g., producer, fabricator,
r warehouseman and transportation company, is concerned
with respect to the movement of vinyl chloride and poly=-

* wvinyl chloride materials; and we request your con-
+ currence in this interpretation.

T Y ST TR
B . .. e -

’ 3-:TRANSiT;°N ’ - 1 - - . - e . . 1s » .
P . As the direct result of the present state of
. “the economy, many, if not all, PVC producers find
themselves with substantial inventories of packaged ma-
- terials. As of December 31, 1974 these inventories
amounted to approximately 300 million pounds. 7/ Such
inventories are held at public as well as company ware=-
house facilities. The provision of the Standard requiring
z* that containers of polyvinyl chloride must be labeled
7 effective April 1 apparently applies to existing inven-

* tories as wall as to newly packaged materials; however,
whereas newly packaged PVC materials will be labeled in
accordarice with the program described above, the labeling

of each individual package in inventory may be highly

impractical.

By and large, PVC materials are packaged in
bags containing 40 or 50 pounds of material; and it is
common industry practice that such packages are palletized,
50 bags to a pallet. Within each pallet, the bags are
glued or banded together to maintain stability and fa-

In consideration

cilitate handling of the palletized unit.
of the unitized nature of packaged PVC materials or pallets,

3t is our interpretation that each palletized unit may bae
considered to be a container, and aceordingly that the
requirement of subsection (1) of the Standard may be sa-
tisfied by the labeling of each palletized unit itself.
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"~"be placed on each palletized load in such fashion as

Mr. John Stender
March 31, 1975
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To otherwise interpret the Standard may require that
each pallet load be broken down, thereby resulting

in a weakening of the individual packages as the outer
ply of paper, glued to the next package, tears as the
bags are separated from one another so that labeals may
be individually applied.

While the PVC producers do not have a single
approach to the labeling of packages during this €ransi-
tion period, it is generally intended that labels will

to be conspicuous to warehouse and transportation em-

- ployees who will be handling the material., Additionally,
the labels will be so located that the warning will be
apparent to employees of fabricators as the bags are
removed from the palletized load for use, until the last
package has been severed from the pallet.

It is respectfully submitted that the foregoing
approach to labeling during the transition period, and
until present inventories are depleted, will serve to
fulfill the recguirement of subsection (1) of the Stan~
dard at all levels of handling; and wa further request
your concurrence in this interpretation.

EXPORT

Members of SPI's Committee on Distribution have
been advised that materials bearing the "Cancer~Suspect
Agent"” label will not be accepted for handling by certain
stevedoriny companies. Moreover, some foreign customers
have indisated that they will not accept products bearing
this label since they can purchase PVC materials from
producers in othexr countries which are not labeled in
this fashion. : . .

- r SPYI's statistics szhow that the export of PVC, -
amounting to approximately 300 miliion pounds in 1974,
accounts for 21% of 211 plastic materials exported. 8/

8/ Source: SPI Tommittee on Resin Statistics, as compiled
‘by Exnst & Ernst.
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SPI is aware that the B. F. Goodrich Chemical Company

has filed a request for an interpretation concerning

this matter. Considering that (1) the warning is
primarily intended for the benefit of employees ac-

tually working with the PVC material in the fabrication
process, and that foreign employees are not within

the purview of the OSH Act, (2) that producer and trans-
portation employees will be trained in-the handling of .
PVC materials, and (3) that longshoremen and -other dock . -

'_pqrsopnel have only occasional and limited exposure in

an open air environment to packages of PVC material,
. the SPI Committee on Distribution supports the B. F.
Goodrich Chemical Company request that the Standard
be intexpreted as not requiring the labeling of PVC
materials in export movement. : ’

SAMPLES-
It is common practice within the industry for

PVC producers to ship samples of materials to customers,
such samples ranging in amount from 5 pounds to one bag

.. consisting of 40 or 50 pounds of product. Such samples
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may be sent by United Parcel Sexvice, parcel post or

alr freight and arxe appropriately packaged in outer
containers sufficient to withstand the rigors of hand-
1ing. As presently constituted, the provisions of

the Standard, most particularly the monitoring, training,
labeling and record retention requirements, would apply .
+0 the handling of these shipments in equal force as
“sthey do to the transportation of a 40,000 pound consign-
iment. Obviously, the burdens of compliance with the

¢ .~Standard would make the handling of such sample shipments

economically infeasible for the postal system, UPS or

the airlines. In view of the negligible exposure and
bealth hazard presented by the handling of such sample
sshipments, it is respectfully requested that the Secretary

- «@ither interpret the Standard sc to exclude such trans-

.4portation from the scope of subsection {a) {3}, or alter-

smatively that the Secretary amend the Standard to exempt

“#rom its scope the transportation of PVC in quantities
~mot exceeding 50 pounds. Should such an amendment be
- xequired, it is submitted that it would constitute a

-waminor amendment within the context of Section 1211.5 of
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the Regulations.

Your attention to the foregoing request is
very much appreciated. Should there be any questions
concerning the foregoing matters ox should any further
information be desired, please feel free to commu-
nicate with the undersigned. .

c i aes . aaswee . Nery truly youxrs,

‘Assistant General Counsel To:
THE| SBOCIETY OF THE PLASTICS
INDUSTRY, INC,

Enclosures

.¢c: Mr. Barry White
Mr, Grover Wrenn
My. Charles Ray McClure

- o
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The ValluestifteadliiveExperimental Bioassa
Envirstirmaitsl Cainogeneses

An Example: VimddlCihloride

BY CESARE=MALTTONY!

The vinyl chloride’ sto%/d’em&nsir?t RS R IV Xt

carcinogenicity tesrlng?éy chémn

released into the’ oc‘ﬂrﬁﬁi‘&fﬂ’ Fibeg o=t

It 5 increasingly demonstrated and sScepted thid 4 the nigh w5
rising incidence of tumors, especlally in ptni:u]u‘ sites (ung,
urinary tract, hemopoietic unuu}. iz dus to, the e.m;‘nﬂu' and’
growing diffusion of oncoganic agenis in the enviropment. .,

Furthermore it is assumed that 80. (0 90 percent of IUmOrY
depend on causes which are, or may be identified as being, part
of the human environment. Roco;muon of.such causes ang
protection from their effects conid significantly reduce tumor
morbldity and mortatity, .

This increasing diffusion of mvtwnmennl oncoz:m: Izﬁnﬁ
is a phenomenon particularly correlated to the growth of
industrialization, and especially 1o thosé Industries producing
and manufacturing new synthetic compounds. In modern times,
from 100 000 to 200 000 new chemical compounds are produced
annually, and we know very little sbaut their #ffects on man,

There is & strict eom!aka between occupalmnal a,pd
general envik tal ¢2 P
agents spread in fact throuahout the general env irpnment from
the factories where they are produced, thus mPl.dly credting
an ecologlcal problem. Hence, resulls of studics in the figld of
occupalional oncoseuesfs dlreclqd ltowards idéntifying. on:
cogenic indust § protective measures_for
workers, can be extnpoluea ensily to géneral environmental
onco;enem. ...... PR

tal and ational carcinoge esis afi. Ihefé-
fore scu:ially important. - As regards occupational carclnoge-
nesis, It is one of the mast interesting, tragic and difficult

18

i &%‘ﬁ&&ndfb‘e‘%’&’?th@‘aﬁ@
ENrERmERL:

NS 1] ORCDIGEY: it it interesring from: u sclentific standpoint
beyuse it represents, dramatically, an experiment on humas
beipls which has taught us much sboat the ntatural history of
tumors; frogic because work, which Is, per se. a natural
neeessity of 1it€, should not cause cancer, and difficulr because
the care of workers® health often conflicts with the productive
goals of industry and with major economic and political in-
terests,

Most of the uncogenic occupationat and environmental agents
have been identified when the incidence of a particular type of
tumor in an exposed population has been outstanding, or on
the basls of retrospective epidemiological studies,

Progress in these areas of oncolegy should facilitate system-
atic experimenta} carcinogenicity testing of agents which are,
or will be, released in the generai and occupational environ-
ment, These testing should be carried out before the exposure
of humans lo potentially oncegenic agents t-ku place (smce
the specific effects on tissues prod
frrevarsible) and before economical, pollttu! and social in-
t2rests aré well established (ax then they can not easily be
changed). |

Carcinogenicity experimental bioassays are surprisingly few
a3 compared with the need. This is due to several factors:
scepticism concerning the validity of testing, the vast amount

AMMO, VOL 4 NO. 1

of agentz to be tested
teats, lack of experime
Let us briefty and ¢t

Scepticlam. Too frequ
occupational agenss h
resuits could riot be ex
mental testing has oftc
ing carcinogenic risks.
tical of the validity ¢
critically evaluate the 1

Vast amount of agents
lish priorities for the
widely diffused.

Complications ln perf
experimental tests on
human exposure, the 1
to be examined should
in degree of precisenes
expose the more dange:

Lack of experimental
number of oncological
carcinogenicity bioassas
those centers or agenci
promoting public relatic
coordinated. Morcover
the large number and
mentat and intergovern:
promoting such studies.
proper proteclive meas
commission, together w
ties, should: 1) plan the
an internationad level a
experimental units, anc
declde on proper preven
In sharp contrast to
mental carcinogenicity °
there arc aumerous p:
effect on cxperimenuf
agents which are alreac
These studies, of cours
oncology, but they ha
occupational and envire
Furthermore, medica.
phasis. In our opinian,
mainly to determine th.
demiological data. In i
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on a broad range of o
widely the target orgar
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of agents to be tested, complications in performing elaborate
tests, lack of experimental units and conflict of sesponsibilities.
Lt ua brictly and critically review these points:

Sceptlciem. Too frequently in the past, environmental and
occupational agents have been tested improperly so that the
resulis could not be extrapolated to man. Consequently, experi-
mental testing has often besn considarsd obsolete for predict-
ing carcinogenic risks. I'n our opinion, one should not be scep-
ticai of the valldity of carcinogeaicity bioastays, but rather
critically evaluate the methods of testing.

Yast amonnt of agents. Since this is a reality, one must estab-
lish priorities for the products which are, or will be, mest
widely diffused,

Complicstions In performing alaborzte testings. The more
sxperimental tests on animals reproduce the conditions of
human sxposure, the more relevant they are to man. Agents
to de examined should follow & pattern of tests which pragress
in degree of preciseness and scrutiny, 30 as to filter out and
expose the mors dangerous compounds.

Lack of axperimental units and conflict of responsibilities, The
number of oncological units throughout the warid performing

icity bi ys is indezd low (if one does not include
those centers or agencles whose activity is devoted mainly to
promoting publie relations in this field) and are not sufficlently
coordinated. Moreover it is often difficult to assess (because of
the large number and Iack of corrclation between gavern-

carct

~mental and intergovernmental agencies) who is responsible for

prometing such studiss, verilying the results and undertaking

potentially multicentrie. Consequently very little can be done
after the tumors have arisen.

The major value of experimentai testing in the prevention of
occupationa! and environmental oncogeneses is demonsirated
cleatly by the story of vinyl chioride carcinogenicity.

VINYL CHLORIDE CARCINOQENESIS
Vinyl Chloride {VC) has been produced in many countries for

_more than 30 years. It {s the constituent of polyvinyl chloride

(PVC) which today is the plastic industrial material most often
used and diffused throughout the world. Moreover, it is used
3 a topolymer in Saran and other plastics. as a chemical inter
mediate, as a solvent, and as a propeliant. In the past, for cnly
a short period, it was also used as an anaesthetic. VC at present
is produced at a rate of almost 12 million tons per year.,

e following fopulaticn sTOUps may be exposed to VC: 1)
workers engaged in the production of PVC and VC, and in the
use aof ¥C for other industrial purposes: 2) workers manu-
facturing PVC; 3) residents in areas acighboring factories pro-
ducing PVC and VC; and to a much lesser extent 4) people
consuming products containing VC, as some propellent sprays;
5) people having contact with resins made with VC and with
materinls contrining these resing; and 6) populations consuming
food contained in plastic made by VC.

Valuable bioassays on the lang term effects of VC were not
available until [970. This situation reflzcts the scarce . con-
tideration which hag been given until now to experimental
bicassays In predicting the onccgenic effects of environmental
and occupational agents un man.

At the end of 1970 we planned a project of correlated in-

proper protective measures. A per t intergover [}
commission, together with represantatives from interested par-
ties, should: 1) plan the programs and priorities, 2) pramote at
an international leve!l an adequate and integrative network of
cxperimental pnits, and 3} critically evaluate the resulty and
decide on proper preventive programs. ’

In sharp contrast to the insufficient attention given experi.
mental carcinogenicity bi ys for pradicting potential risks,
thers are numerous projects which study the carcinogenic
effect on experimental animals and the metabolic patterns of
agents which are already known o be carcinogenic for man.
These studies, of co may be of some interest for basic
oncology, but they have fiitle bearing on the prevention of
occupational and environmental tumors.

Furthermore, medical controls have been given great em-
phasis, In our opinion, the value of medical examinations is
malnly to determine the risk; that is, they may provide egi-
demiological data. In fact, as collective information and ouc
own experience have shown, the carcinogens exert their effects
on s broad range of organs in exposed humans and affect
widely the target organs, and the tumors which arise are

AMBIO, 1973

; ',vions to clarify the type and degree of carcinogenic ritsk
rom

This project included a series of experiments, which were
started in sequence. They were designed to siudy the effects of
VC, administered through differeat routes (inhalation, inges-
tion, peritoneal and subcutancous injection), at different con-
centrations (by inhalation: 30000, 10000, 6000, 2500, 500,
250, 200, 156, 100, S0, 25, 10, 5, 1 ppm), for varying periods of
time (by inhalation: from 52 weeks to L week), by continuous
or intermittent treatment, on animais of different species (rats,
mice, hamsters), straing (Sprague-Dawley and Wistar rats), sex
and age (adults, newbarn, embryos).

The planning of the program and the preparation of suitable
experimental conditions, particularly the building of an appa-
ratug for [nhalatory exposure, took untif May (971, In July
1971 we started experimenting. The ezposure by inhalktion was
generally performed 4 hours daily, five days per week.

The chambers of exposure, basicalty built of stainiess steel
and glate, have been designed to deliver concentrations of
guscous agents varying from 30 000 ppm to | ppm of VC. The
VC concentration in the chambars is controled by gas chrom-

19
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Tabla 1. Experiment BY1: Resulis after 135 weeks {end of the sxperiment)

Animzls with lumers
Angisasreamas Bub-

Braln
imaty Zymbal gland fume. Siia
] el Nephroblssiomes aps- Heute- gngqr Totet
Tooatment S.;".',""" W Gl Neen @ W S0 angh inglo- homes lemas Blase- SIIE (v
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n Th.‘;nlma'l; wara troated by inhalation tor 4 hours daily, § days weekly,

{b) Animals alive alter 25 weeks, when the first tumor (a Zymbe! gland
Ihmlml was abearved. Tha percantages ara refuired to the corecied

n; Mluomn to lung.
numbed,
o} Metastases 10 Ilvur. lung, spleen and brain.

4 .uusm to lung.
cases of Srasit tiorcadencwiss, kqreaal §Ag pituitary tus
nomln adendmas) have Act beun eonslonred. since theis dlwmuon
e giftarant Qroups Joes nat vary,
N !.‘l'nl animale with 2 or more lymaon,
0 fcsarcoma of the lips; 1 mnieumm of the nase; t (mrs-abdo-
?In: IAQIGHWG;:I (nma w lver),

P i1 8 of the uterus,
() 1 mmcbdng‘l;:ﬂd mamucem; (rmt to uptnn); 1 invethorucic ossily-

in 13
?mrl-qbaummu diffused anglosarcoma.
e 3 Zymbal gland adencmas; 3 mammary carsinimas: 3 naurilemmomg:
t gvarien cysioadanccarcinama.
(p) 4 2ymbsl gland adunomas; 1 salivary gland sdenccarsinoms: 2 hepatic
-n‘ lmﬂwnnl angiomas.

sucinoma; @ holnll.! \mon, 1bm!
9) ;z mbal ?II ¥ tmn’ K W ' l.n'nm
angieperc lm., 3 utstine adw/ i X(l v-th w campo.

nent!
(u} |n\v)’nm acanthoma of Zymbal gfand: t sudcutanscous fibrosarcoma: 2
iara utering as {1 wi
componant); 1 uterine (eiomyasarcoms; t ovarian librozarcoms: 1 pul.

: i pbdominel ahg) ot To- a¢lben & r‘&'f ,‘2.1""%'..” b

{ic} ?"L.“""'e ang ;sla.'mmt nxt b0 spl a 2 monary f ¥
Tobie 2. Kxpariment BTE: Reosulie after 96 weoke

Number ot Number af animals with tumers

animals . Anglodsreamay - otar
Treatment (2 ’f"'"' Mophrebia- Aoure saier Yorst

Tl . Coihomes  slamse Liver Other blastomse, {0 “

yors
oo o - . =i P L X —ATE ) %—%ﬁ:
V_I%appm ] k- T(8) T4 =9 — 3) FN ) — T
W in L—m [ o ] —( 3 = % = (8 = F] XTI,
Bt opm K] 03 = ) ey — — z E (8
ppw ) [0 - = = _ 9 ( o~ 1 d_
Ro treatment 150 20 — = — - a [ ]
350 p] SENEL) T =00 F 2 )] LX) & (1)

(0] Tm‘;nlmln wers treatad by Ivhalstion 4 haurs dally, $ Rours wesily,
{b) Untwoan brackets are waummmm in lwlﬂ'lmlﬂ after
(a} Several cesss af breast Horoa Huitary fumors
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a
g}‘l arauricular ¢ 1 nusal papill 1 renat
bal gland tibrosngioms: 2 skin car 1 syt
fitma; 1 mammary carcinoms; V forestomach papitloma:
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1 crania)
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sﬂ.ﬂ.fﬂ AdINOMAR] have nat been amldm !M“ e diaf
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Several animals with 2 & more tumary,
4] T UDCUUNOU angiviarcoms.

Tabie 2. Experiment BT7: Resutis afler 51 weeks

ﬁl Zymbal gland adenome: 1 [otragurbar fibrame.
1 Zymdat glang sdenama; 3 lympham.

Numbaer ef Nambee of animals with wmers (h)
- Mll::lvo 1 Nonhrobd Anpicssceomis
Treatment _&—_E-"Lm___ Irmbal ophrabie- Brain Othet ype
sl Remas Other SUre. oy
Teolal vars !udu ll'tn 'l'lldﬂu or site
YC 10008 x L] - 1 2 - (1 1 1
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(8} The snimals ware trasted by inhalation for 4 houra daily, § days weskly, (3 2 Zymbat jland adanomes.
for 52 wadks. (d) 1 englama of the castum_

twoen ke 489 th oes lound In gue-
& s:u oy mba“:l m’ n:.crim-n:‘l.gi. -;-:mnuu. mele Spe
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Table 5. Exparimant BTé: Resuttn atter 8 weeke
Animuls (wiss mice) Animals with tumore
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g 1 heart g m] 5 8q car 1
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(1] l lmr ,ncla!ln, liver fi run@nmu. 1 g 1
s Im mmnglam 1 thymia angloma. ' - & : 2ymbs) |||M adenama; 1 lorestomach mllm‘nn.
™ ploma; £ It 9 s0; 2 renal angi i 1 pule 1 Kardarian J‘llna adanome.
" :nmry ngl ns. 1 livar 2 sub : _: ro:'::!:lm:‘m‘plaillcmlq parotid gland mizad tumor.
( . It by
mi"l 1lgll\ml -no-a,: 1 4 wiom i-' abdo- ) : FS:.‘I g[l‘l’\l\: :::nm 1 Irmm $ Loydig oell tumee.
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Table &. Expariment 5TS: Rasults afler 48 weeks
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Saimals BAIA — Forasomach
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joblastic prolifarasi iomess and
the liver and in otlur sités may or may not be assoclated wtlla
tibroplasiz. From the histological observations, the wquence of

tions which in December 1973, for the first !lrne. identified o
liver angiosarcoma—-in & worker of a US factory producing
VC.PVC—as occupatianal. Since then epidemiological investi.

local changes in the genesis of malignant v lar tumors
appears 1o be as follows: endothelial hyperplasia, angiomas,
atypias of endothelial cells in hyperplasia (dysplasis) and an-
giomas, angiosarcomay.

Fbm—snulobhstic proliferation undergoing fibrosis is fre-
qQuently cbaerved in the spleca of the treated rats and mice.

Skin carcinomas in treated rate appear frequently to ariss
from sebaceous glands, of which they may reproduce to some
extent the morphologicsl charactaristics.

Hepatomas obscrved in treated rats are usually well dif-
ferentiated. Metastases have been observed in the lung.

Braia neurcblastomas (in rats) are very similar to the human
medulloblastomas.

Lung adenomas (In mice) are usually multicentric: their
number is higher in animals treated with heavier doses. Many
;{-{ these tumors appear to undergo early malignant transforma-

on.

Mammary carcinomes (ia mice) may be solitacy or mutliple.

gations have led to the discovery of nearly 30 liver angiosar-
comas (Figure 2) among workers of YC-PYC industries in the
USA and several European countrics. Most of these tumors
arose before 1973 (the firet known cate dates fram 1961), but
in absence of experimental dats, they were not linked to the
oceupational exposure. and as & matter of fact, they were often
not properly diagnosed,

VC has caused in one or more of the three animal species
used in our experiments, all types of tumors, which at present,
on the basis of available epidemiplogical evidence, are cor-
related to occupational exposure, /e liver angiosarcomas, brain
and lung tumors, lymphomas and leukemias (Table 7).

CONCLUSIONS
It is our hop= that the story of VC carcinogenicity may serve
s 2 convincing example to urgently promote experimenta!

They are usually weil differentiated ad:

monomorphous or palymerphous arrangemeant. The moat dis»
tinct fsature of thess tumors is the frequency with which they
present areas of squamous metaplasia.

Severat of the tumors produced by VC are quite rare or
exceptional. Ta our knowledge lver angiosarcomas, nephro-
blastomas and neurvblastomas have never been described as
spontaneously occurring in rats, Liver and exirahepatic anglo-
sarcomas have been induced only in a few Lustances in experis
mental rodents (rats, hamsters and mice) {for references see
Maltoni and Lefernine (1)), As far as we know, this is the first
time in which nephroblastomas and neuroblastomas have been

experimentally reproduced.

SUMMARY OF FINDINGS
In conclusion we found that
1. Under our sxperimental conditions, VC produced tumors
in the three animals species studied: rats, mice and hamsters.
2 The range of induced tumors vatries 1o some sxtent from
1pecies to species. When given by inhalation VC produced: ia
rats, Zymbal gland carcinomas, nephroblastomas, angicsar-
comas and angiomas of the liver and other sites, skin carcino.
mas, hepatomas and bn.in neuroblastomas; in mice, lung
ry of & peculiar type, angio.
sarcomas and angiomas of the liver and other sites, tkin epl
thelial tumory; in hamsten, liver anzioun:on'u: and, as. early
evidence seems to suggest, skin trich
and forestomach plplllomu and acanthomas. Incidentally,
liver i;ammomu have been observed in all three animat

pec
3. In the BTL and BT4 experimonts, VC shows s cancers
ogeanic effect st 50 pom.
4. From ths BT1 experiment (the only ons completed) a
dose-response relationship eluﬂy emerges, as far as angiosar-
and nephrobl ned, in the lower dose

*ranges: I¢ from 500 ppm to Sﬂ vpm for angiosarcomas, and

from 250 ppm to 50 ppm for nephroblastomas,

5. A comparison of the results ilable at the p
momaent in rats exposed for 52 weeks and 17 weeks (BT1 and
BT3 experiments) shows that the neoplastic responte, par-
ticularly as far as angiosarcomas and aephroblastomas ace
concerned, is affected by the length of expasure to VC.

& The comparison of the results obtained in rats of two
different strains, ie Sprague-Dawley (BT1) and Wistar (BT7),
at the present moment, scems to suggest that the strain factor
consideratly affects the neoplastic response.

7. The onsat of two subcutaneous angiosarcomas and of one

ys for all new industrial compounds. and for uuxe
compounds which are already prod and d, but
whase effect we still ignore.
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Recent Perspectives in
Occupational Cancer

_BY IRVING ] SELIKOFF

in recent years, many previously unsuspected carcinogenic agents have
been identified and new perspectives established for the evaluation of the
increasing numbers of chemical substances introduced into the environment.

Attention is sometimes cafled to the fact that the first nco-
plasms for which eticlogical factors could be established, were
occupational cancers. The report 200 years ago by Percivall
Pott of cancer of the scrotum in individuals who had been
employed as chimney sweeps (1), or that of chemical car-
cinogenesis in humans firse described 80 years ago as “aniling
cancer'” (2), or that radiation-induced cancer had an occu-
pational starting point among miners- in Schneeburg and
Joachimstal almost 90 years ago (3), are cited. These claims
are true. yet it is equally true that each was an isolated de-
scriptive observation, of muffled impact in its time.

Accelerated development of a connecting mature body of
knowledge, the discipline of occupational cancer, has rather
been a matter of the past two decades. Although it was related
to what went before by the continuing productive studies of
the effects of carcinogenic aromatic amines (2), if one event
can be said to be the origin of this new phase, it may be the
brilllane description in 1955 by Richard Doll of the association
between occupational exposure to ashestos and &p important
tisk of death of lung cancer (4). Doll’'s demonstration of the
applicability of chronic discase epidemiology provided an
important example for future research. Many of the concepts
we now take for granted in the evaluation of occupational
carcinogenicity, as, the need for long periods of obssrvation
{33, the utility of cohort studies (5). the possibility of co-
existence of cancer and other hiological toxicity (7). were in-
herent in his classic report. Similar approaches have guided the
bost of experimental studies and have increased their relovance
to human disease {8).

14

With this background, a good deal has been leamned about
occupational cancer In recent years. Thix hus lncluded identi-
Heation of ca d of such
effects and the establishment of & lmmber of perspectives
which are now available for the evaluation of other materials
used in industry and/or agriculture or which may be intro-
duced in the future (9). The latter achievernent is perhaps more
important, since the number and complexity of new or re-
cently introduced agents has attracted much mcnuon. and
little is known il

ning their carcinogenic p
LATENT PERIOD
Ths abave term is perhaps inexact since we do not aciually
know what is happening in tissues between the time of first
exposure and initial evidence of clinical discase. Changes may
be under way, albeit not detectable with current techniques.
Perhaps “period of clinical latency™ or “lapsed period” would
be more exact (10). Tn any case, cach of these terms describes
an impertant ph non—that a iderable time must
usually elapse between onset of exposure {0 an occupational
carcinogen and the first evidence of resulting cancer. General-
ly, this period is 20—35 years. although as little as [0—!S
years may suffice, or 35—50 or more years will pass. The time
sequence cxn be affected by a number of variables touched on
below, but it is remarkable how thelr Influznces operate with-
in relatively narrow constraines.
Understanding this, two conclusions bacome evident. First,
it would have been difficult or impassible to establish the
carcinogenicity of substances widely introduced only in the
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past 3050 yeary, untit the Inst dacade or <o, Second, we will
not be sble, with present knowledge, to {tentify caacer risk in
humans of recently introduced agents for another twa or even
three decades (11), and epidemiology must look to assistance
from other disciplines. Parenthetically, n similarly long periad
must elapse before it can be axertained whether mensures
designed to correct an occupational cancer hazard are actually
effective. This has been the case, for example, among nicket
smelter workers (12).

The importance of the principle of clinical 1atency has per-
hem nowhere been better demonstrated than with lung canver
associated with occupational exposure to asbestos. In our
Laboratory, we have been following a cohort of ashestox in-
sulation workers, composed of all 17800 members of the
Union of such workers in the United States and Canada on
Januaey I, 1967 (5). By December 31, 1972, 1356 of these men
had died, almost 400 more than had bcen expected. Thers
were 275 dexths of lung cancer, whereas only $6 had been
anticipated. Analysis of the work history of these men indi.
cated that the excess deaths were largely limited to those
workers who had achieved more than 20 years fram onset of
their work {Tables § and 2). .

The risk of lung cancer with occupational exposure to
asbestos could easily be missed, and | ret¢ Tusi
druwn, if studies are made without the opportunity to ob-
serve » sulficient number of individuals 2030 or more years
from onset of work exposure. Similar results have been ob-
tzined in studies of uranium miners (13) and weorkers in nickel
retinerics (14) and with other agents: indeed, when many lung
canicers are seen after sigmificantly shorter periods, as with

-chlormethylether (15), one might Justifiably suspect rather
atense exposuts or particularly virulent agents.

MULTIPLE FACTOR ETIOLOGY
Investigations of occupational exposures for carcinogenicity
generally seek to isolate the suspect materfals. This is reason.
able. Nevertheless, this approach is in & sense artificial, since
carcinogenic agenis are infrequently used singly, but rather in
complex work environments, often with & variety of other
substances of unstudicd potential, and by individuals whose
personal and socinl environments are equally varied. The
ibility of interaction of two or more agents has lang been
own in the experimental setting: since 1968 it has been
shown for cccupational cancer in humang as well (16}, It was
found among wibestos workers, for example, that lung cancer
risk was not significantly increased among those men who did
not alyo have a history of cigarette smoking. Those who did,
had much more lung cancer than cigarette smokers in general
Asbestos exposure thus markedly increased the fung cancer
risk of cigarette smoking: it has bean calculated that an
asbestos worker who smokes cigarettes has 93 times the risk
of death of lung cancer compared with an individust of the
same age who neither smokes nor works with asbestos (16).
The powerful multiplying effect of the combination of two
agenis can be appreciated by examining the experience of
asbestot insulation workers cited above. When the cohort was
established, the smoking habits of the mzjority of the workers
+ was vecorded: 9590 had a history of cigarette smoking, 509 had
& history of pipe and/or cigar smoking but no cigaretie smok-
ing, and 1457 had never smoked at all. Their mortality
experience, with particular reference to lung cancer, is
detailed in Tadle 3. Among those who never smoked, only
ons lung cancer was seen from Janurry i, 1967 through De-
cember 11, 1972, The pipe and cigar smoking group aiso had
only one lung cancer death. On the other hand, there were
179 lung cancer deaths among those with & history of cigarette
smoking, aithough only 32 such deaths were expected 1o occur,
“This, despite the fact that zll of these men had worked in the
same trade, with equal opportunity for occupational exposyre
10 asbestos,

The significance of the principle of muitiple factor inter-
action has many ramilications. Two are of immediate interest,
First, some substances, by themaelves, may have no carcino-
genle effect. in concert with others, malignancy may occur.
Such influenca may be additive or multiplicative (theoretically,
there could also he a protective effect, as well). As a corollery,
substances now deamed innocuous may change their habit in
new circumsiances: our vigilance must be constant. Tgo. sinc

potential than those Individually capable of inducing malig-
nancy, and since at least some working environments now tend
to become more complex, this may turn out to he of conxiders
able practical importunce in the future.

Secord, animal wudies gensrally are directed to the investi-
gation of one agent: negative results may therefore be mis-
leading Insofar as actual work risk is concerned. (To com
pensate, one should kasten to add, dosages can be far greater
than those which occur in industry, and carcinogenicity en-
hanced).

SIGNAL CANCERS

Most oceupational cancers are identifled as occurring as in-
creased numbers of common malignancies. Thus, increascd
rates {taking age. year and sex into nccount) of lung cancer
occur, for exampie, with occupational expoture to tuic, chro-
motes, arsenic, nickel carbonyl, uranium miring, fluorspar
mining, hematite, S<chlormethylether and ashestos: of blad-

Tadle 1. Expecied and observed desiha among 17 §00 asdesiod insuin
fion workers (s the United States and Canada Janusry 1, 147-~Decom-
ber 31, 1972

Duention tram onsel 8! eaposure
Loes thas 30 yoars

More then 2 years

Kxpeciad®
Tolal dewtho—all causes 2.9 F0 75412 1108
Cancer ail siten - na “ 14.13 n
Lung cancer Lo % a.q ur
Asbasionis = -+ 24
All other causes me s sie.n
Number af persane 12081 10

* Cted rates ary Based UpOA sge-3peciflc white mals daath raie dats
glul.:. US Natlanal Offica af vmf.imimu_ Rates 1o 1972 ware extrs~
pofated from rates Irom 1967-=1971,

*v US raies are nol aveilgble. but thess are rave causes of ceath In the

general pogulation,

Tabla 2. Deathe from lung eancer mmong 27800 ssbestas Inaulalion
workers In the U3 and Canudz, 1. 967D 3, ter2x
relaion to elapsed period 17am onset of werk exposure.
Lung cancer
Obssrved

Yunrs from cnset deatha® deaths Al

< 0.5 ° -
18-14 197 5 I.;
518 L34 o 34
224 +.86 ko s
% 10.70 F ] 52
-4 Vi « 73
—N “0 - L X}
s 4.04 a 54
4549 4.5 1 41
h 497 a2 44
Tatsl [ X4 £ ] 49

‘ Eapucied desths are Sazed UPON Ige-apacitle white mals damth rals daw
of the US Nationsl Cfice of Vitar Statistics. Rates far 1972 wers sxtres
polated from daia from 1967—1371.

Table 3. Expected snd obssrvad dasths of jung cancer amang 17 300
US anct Canada sabestos Insufation workera, Janusry 1, 1987—Osceam-

bet 31, 1TE; of cigurette

Ma of Dseaths trom lung caneer

BOOONR  grpecied” Observad Ralle
Smaking habits net knowa (L] w.m M 848
=u|;lry I:c’r & lrlouo ;ﬂr!ll'\ »K 3;;‘! mn ar
9 his glgaratte sme: k

Never armaked N e 487 4.40 ? g;
History of pie and ‘or cigar anly an ] 03

* Expectdd deaihs bDased upon mge-speailin US martatity rales for white
maley distecarsing amaking. Lung ¢ancar satimutes based upon US ratey
for cancer af lung, pleyra. Bronchuy and traches, categorias 152 and
;‘l':: af 1he inernationsl Giassification of Disenssa and Cauees of Owalha,

there may bs many more substznces of limited i
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der with phthy and benzidine; of leukemis
wilh benzent and radiation, To find ihe effsct of such sub-
stances, appropriate poputation studies are necessary to see if
the expected background rates are increased. Sometimes, espe-
cially if less common tumors are being considered, as brain or
adrenal or kidney or lymphoma, extensive observations are
nacessary, if not of moderate sized groups over long periods
of time {after the 20 year paintl), then ef very large groups
for shorter periods {to achieve an adequate number of *person-
years" of observation).

In a number of instances, unusual tumors have beem ob.

;
L

PETROCHEMICAL INDUSTRY CANCER

There way 3 curious discrepancy during the first half of this
century between continued concern regarding the potential for
occupational cancer in the busgeoning petrochemical industry
and reliable evidence that this was occurring with any Ire-
quency. In considerable part, the contradiction remains. On
the one hand. the industry deals with a very large number of
chemicals which either have been shown to have carcinogenic
potentia? in laboratary animals, or are related to these chemi-
cals, belonging to such suspect groups as the polycyclic arora-
tie hyt:lr?catbom or some of the halogenated hydrocarbons; in

served in eontidernble numbers for which the usual exp d
observed Yatios are almost superfluous. When cancer of the
scrotum occurred among Poit's chimney sweeps the absence of
biostatistical calculations did not prevent recognition of the
unusual situation. Sinus tumors among woodworkers may be
looked at in somewhat the same light (1 7). .
Two neoplasms, infrequent in general but common with
industrial exposure, have demonsirated that such “signal™
tumors can be important Pactors In identifying occupational
carcinogenesis. One, hemangiosarcoma of the liver, has as-
sumed such a role recently and will ke discussed below. The
second, mesothelioma, has a longer history. First reported in
the pleural cavity of an asbattos worker in 1953 (18) and in the

es, as benzpyrene or g-naphthylamine, occupa~
tional cancers in humans have been clearly established. On the
other hand, the number of chemical agents so incriminated has
remained comparstively small and the number of workers
involved, Yimited.

With the recent identification of viny! chloride induced
cancer {27, 28), the situation has changed somewhat It i
still not known whether a good many of the petrochemical
industry’s materials will turn out to be carcinagenic—in large
part, an adequate *latent period’ has yet to run its course,
to allow for proper evaluation. Still, to find that a key chemi-
cal in the giant plastic industry was clearly carcinogenic has
been discancerting. Further, it was sohering to realize that it

peritoneum of another the next year (i9), its link to ash

was firmly establithed in 1960 (20) when, in a scries of 47
cases in one laboratory In South Africa, over s five year
periad, 45 were shown to have had opportunrity for asbestos
exposure of one Or another type, decades before, The impact
of this finding can be gauged by appreciation that, in general,
approximately one in a thousand deaths in the general popu-
lation had bsen known to be caused by these previously une
common tumors. With occupational asbesios exposure, these
tumors have proven common (21), Tn some cohorts of asbestos
workers, approximately five or six percent of deaths have been
due to pleural and peritoneal mesothelioma (S). In-.others,
the percentage is lower; it has been reported, for sxample,
that this neoplasm is lexs frequent among Quebec chrysotile
asbestos miners (22). When found in_family contacts, it led
to the understanding of the danger ‘of bringing dust from
the factory to the home (21), when found amid residents
in the neighborhoods about asbestos plants, it bespoke un-
controiled asbestos air pollution in the past. Tn South Africa’s
large acries of cases, with adequate history, only approximately
fifteen percent have deen judged not to have had some known
nsbestos contact (24). Thus, wherever mesothelioma is Found.
asbestox Is sought. In this way, olherwise unsuspected o¢-
cupational #xposures to asbestos have been identified—in ship-
yards, especially (25).

ENVIRONMENTAL CANCEAS FROM OCCUPATIONAL
SOURCES

An important dimension was added to occupational cancer
with the discovery that neaplasms might occur with the dis.
semination of the agent beyond the factory gate, either by it
release during the manufacturing process or from resulting
waste, of by contamination of households with the offending
material being brought home on workers' clothes. Although
Instances of such disense had been known hefore (20), the full
import of the problem was not apprecisted until Newhouse's
report in 1965 (23) when she demonstraled that, of 7§ con-
firmed cases of mesothelioma in the files of the London Hos-
pita}, of the 45 not known to have had occupational exposure
to ashestos, nine had simply lived in the households of asbestos
warkers ("conjugal ditease™] and 11 had neither worked with
the material nor lived with someone who had been 0 em-
ployed, but had resided, many years before. within one haif
mile of an ashestos plant in Londan. This finding was soon
confirmed {26), and ihe principle of carcinogenic risk derived
from occupational sources is an important factor in current
evaluatlon of control of environmental cancer, whether it be
from radiation-producing pawer xources, agricultural use of
pesticides, alr and water pollution from petrochemical industry
operations, carcinogenic mineral dust, or other substances or
pracesses (11). These considerations are separate from those
involving cancer risk with end-product use, either during
turther industrial manipulation of materials or in utitization
of consumer products.

vinyl chloride’s carcinogenicity had been expressed in increassd
risk of cancer of lung or colon, elevated rates of neaplasms of
these sites among the affected workers might not have been
identified for some years, at the earliest, The fact that it was
an unusual tumor, hemangiosarcoma of the liver, otherwise
rare in the general population (perhaps one in 10 00040
desths), which occurred, attracted attention. ‘

Three cases in one plani, the B F Goodrich Company in
Louisville, Kentucky, were sufficent to establish 2 strong sus-
picion of the risk (29) and the suspicion became & virtual
certainty when the same neoplasm was found in other vinyi-
chloride polymerization plants, making vinyl chloride the
likely offender, rather thap other coexisting chemicals, as
special additives or process chemicals, pesuliar to the Louisville
plant's operation. At the same time, the fact that only a dozen
and a half cases came to notice in the first five months afier
discovery of the condition did ite 10 allay concern, since
these cases, when analyzed, had begun work, on the average,
approximately 20 years before death, at & time when the
vinyl chloride-polyvinyl chloride industry was limited in size
and still employed relatively few workers. Of the 19 cases
recorded by mid-June, 1974, 1S had kegun work [944—1952,
wilh an overall average of 20.4 years from onset for the group
s a whole, Since the great majority of workers in vinyl chio-
ride-polyvingl chloride plants were fivst employed during the
19503 and 19605, it was evident that the full impact of vinyl
chloride tumors would not be known for another two decades.
Limited datw 30 far available suxgests that, at least for poly-
vinylchloride polymerization workers, the incidence of oc-
cupational cancer will be significant. We have examined ths
mortality experience of a cohort of workers employed at a
large polyvinylchloride polymerization facility in the United
States. The plant opened in {946 and from that year to J963,
237 individuals were emplayed in the production process for
five yenrs or more. While cxposures began in 1946, relatively
few individuals were employed prior to 1951, when a significant
increase In the work force took place. Thus, the majority of
the cohiort has had a bare 20 years or less from onsat of
exposure,

An initial report of the experience of thess men has been
made (10). We hava traced each of the 257 individuals to
December 31, 1973, Twenty-five were found to have died, of

afl causes, Threa of the deaths, each confirmed at autopsy, .

were due to hemangiosarcoma of the liver (Table 4). Ages ot
death were 41, 54, §0. Elapsed time from onset of Tirst expo-
sure (o death was 14, 17, 23 years.

DOSE.-DISEASE RESPONSE RELATIONSHIPS

Discussion of this thorny question, with social, ethical and
econamic implications ca-mingled with sclentific perspectives,
was stimulated and made much more acute in the evaluation
of regulatary measurss necessary for the control of vinyl
chiotide cancer. While it has been generally agreed that the
risk of malignancy increases with intensity and duration of
exposure, there has been much less concordance in the evalu-
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ation of whether a lower threshold exisied below which cancer
would not occur. There have been few data bearing directly on
this aspect of the question and, in the nature of things,itmight
e that such data are unlikely to appear, “Negative” experi-
ments, t0 be convincing, would have to involve very large
numbers of animals and, more important, obstrvation of very
farge numbers of vinyl chloride workers exposed for pro-
longed periods of time at measured low [evels of exposure to
the monomer. Even if these data should be obtained, they
would aiways be only an approximation, since further study
sonceivably could thow exceptions. Theoretical considerations
would seem to indicate that there is no identifiable fower
threshold limit for carcinogenic agents (31), The proposed

tations for the control of occupational expasure to vinyt
chioride in the United States seem to approach the problem
from this point of view; a level of onte part per million has
bean proposed (32) wluch interpreted in practical termy,
might be considered x “no threshold" level but one which
aliows for inevitable mistakes and accidents which might
occur in the Industrial en nent, as well as recognition
of practical problemy concerned wilk Instrumental monitoring
of the work eavironment.

PRETESTING OF NEW MATERIALS

Recognition of the long pericd of clinical latency between
onset of exposure to materials in the fonal en
and their carcinogenic effect, if this is to occur, has recently
radsed the corollary question whether we might snticipata such
evaluation and shorten, or eliminate, this pericd of uncertain-
ty. Much attention is now being paid to this pessibility. Until
recently, howaver, expectation and desire exceeded promise.
Although structurat similarity to kaown carcinogens might
oceasion a high level of suspicion, cancer potential does not
necessarily follow structurat resemblance; many exceptions are
known. Further, while suspicion could be directed 0 Rgents
with biclogical sctivity other than cancer, many are known
with toxic affects on kidney, liver, lung, central nervous sys-
temn, without concomitant recognized cancer potential,
Bx with vinyl chioride and g-chlormethylether
suggests, however, that laboratory screening might ba Peasible,
for at least some agents. In cach instatice, Iaboratory studlu
were able to establish the carcinog of 2 { sub-
mncs which was later shown to be csn:ino;enlc In man (28,
33). It is not known whether such experimental scresning ap-
proaches will be equally productive with other mgents. nor
whethier other (aboratory techniques, inciuding mutagenic
studies, will extend thcir utﬂnly {34). Certalnly, this is to be
haped for and much work is heing initiated to provide infar-
mation on the question, Ouidelines that would point priorities
for selection of agents to be tested are also being discussed, and
include such considerations z3 chemical structure, evidence of
other binlozlnl activity, number of workers likely to be
For alrcady in use, similar jideration '3
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)W\ MEMORANDUM  «. ubject . Labelling Requirements to Meet \

OSHA Standards

Sl . c. E. Bovman

';ro J(/ W. F. Smith - ty
(Location, Organization, or Departmeant}
. C. Danziger : Valley Forge
r\/ [Localtan, Organization, of Departmant)
R. Adams J.‘ D. Kramer' S S T
k J. T. Barr . Je C. Novak -
. S. F. Burke : 3. 7. Sebast‘!ang‘l‘l o -
To Lo carey ) a“o Sﬂﬂtﬁ -". '_m-_~'h<'.‘_ CE
.R. Fleming e Le- tson Lo .
R. E. Jones o ”1__—;-'_-"'_ . APR4 1975
Confirming my tel ephone conversatioa of 31 Har'ch 1975. the - e

following is a breakdown of Jabelling and marking requirements
" necessary to cump]y with OSHA standards.;

Hogp_er Cars
/
Shou'ld be stencilled on or ‘!n ﬂe-v:idnity nf all hatches -and
a'l‘l outlets in 3/8 inch 1etter1ng. M!f'?/m i R ‘

. & Bulk PYC Trucks o F*' 4 |
” ‘% " -.Should be tagged with tags a‘lready provided on or in the vicfnity

R 3 of 211 hatches and outlets. ' e

2+=A11 bags should be labelled or stamped on one side or on one end. ‘ .

.-Gayiords or Bulk Boxes e e
Should be labelled or Stamped on 'the side or -sides wh'lch hear
the product 1dent1f1cat10n. - _ . ' o

A-~7-\.-

o Bux Cars, Yans and Containers

U «Outsides of these units should not be 'labe'l'led. sim:e hags or :
o . boxes*inside are labelled and it is not necessary to label. 2 secondary .

T ' AP00005709



