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Jr— N NATIGNAL INSTITULE 1FOR OCCUrA TN AL BAURTY AND M ALTIL
- TO : Officc/Division Dircctors’ . ‘ o DAt October 29, 1979
- A o B : - i - -

. FROAL ;| Chief, Technical Evaluation aud Review Branch
: - Oftncc of Extramural Cooxdination and fpocial Trajrces.

-, SUnIfcY:  Vinyl Chloride - Induction by Iohalation of Mammavy Tuwmors ian Laboratory Nats

: In a letter dated October 11, 1976 ‘the National Institute for Ocecupational
. Safety aud Health (HIOSH) was informﬁd by B. F. Condrich Comp:ny af a
-- recent unpublished report on the carcinopenicity of vinyl cidloride. In
P this repert, Dr. Cesare HMaltoni presented the resuwlts of 52-week intala-
tion studies in rats using concentrations of 50, 25, 10, S, and 1 prm
. vinyl chloride. The vesults of the 50 ppm trial 1nuo1v1nv 3G ratn con-
firmed a previous trial (using fewer rvats) in which viayl chlocide was
scen to have au oncogenic cffect. Specifically,..after 10D veeks, aan
increased incidence of mammary neoplasms (43 of 300 rats) was ohssrved.
At the lower concencrations, a carcinogenic effecr (i.e., wammary tumors)
was ailsn seen.

<

vromd This pffice is cvaluating these findiungs with regard to occupational ox-
posure and with pntt;cularly ‘arpnasis on possible affects among wowmen in
+ the workplace.,-
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Roscoe M. Moore, Jv., D.V.i.
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TF.XT PROPOSED BY THE COMMISSION OF
_THE EUROFEAN COMMUNITIES C

© = ’'measuring-.and mb;iiorih-g tei:hmqﬁs necessary . o
- for this purpOsc, as wclI as othcr prevennve o

'7_' mczsures,

T gmdc!mes for mcd:czl sunrczﬂzncc. N

Article 2 u_nch'angevd

Amde 3 T

31. The ﬁmdamen:al aim of tcchmcal momtonng'-_

shall be to reduce to below measurable levels the
atmospheric concentrations of VCM: to  which

- workers are exposed., All working areas in works

referred to in Article 1.1 shall therefore be monitored
for the presence of VCM. .. .

32. For new VCM/PVC works, 2 maximuid

armospheric concentration né S ppm, which may not -
as the technical

be exceeded, shall be laid
long-term limit value for VCM.

33. For existing VCM/PVC works, a maximum
atmospberic concentration of 10 ppm, which may not
be exceeded, shall be laid down as the technical
long-term limit value for VCM.

34. The necessary technical measures with respect

to the limiting technical values given under 3.2 and -

3.3 shall not in any case result in VCM pollution of
the environment outside the works.

Article 3

BN unchanged': “

3.2, For new VCM/PVC wm'.ks, a maximum
atmospheric concentration of 1 ppm, which may not
be exceeded, shall be laid down~as the technical
long-term limit value for VCM.

33. Existing VCM/PVC works shall be allowed an
adjustment period of up to onc year.

3.4, The necessary technical measures with respect
to the limiting technical values given under 3.2 shall
not in any case result in VCM pollunon of the
environment outside thc works., The emission and
immission problems arising in connection with the
implementation of this Directive are to be dealt with
in a separate Directive.

‘Articles 4 and 5§ unchanged

o

Amide s . | -

A monitoring system which gives continuous mean
values for at least one hour shall be provided to
detect abnormal increases in concentradon levels
caused by technical failures in working areas in
works producing VCM/PVC.

6.1. The threshold concentration at which the
alarm is triggered shall depend on the measuring
system and on operating conditons.

6.2. An increase in VCM concentration shall be
regarded as abnormal when it exceeds approximately
five times the mean weekly value. In such an event,
technical measures to discover the causes shall be
taken without delay.

Article 6 s

" A monitoring system which gives continuous mean
values for at least one hour shall be provided to detect
abnormal increases in concentration levels caused by
technical failures - in worku'lg areas - in’ works
producing VCM/PVC... ~ - T

61. unchanged BRI

62. unchanged
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. Urgcs the Commxssson to work 'out 2 Commumty tcfarc.nce mcthod m ordcr to chcck the VCM mcasunsg -
systems so. thar the workers concerned até ot cxpomd 10, VCM conr.-cnt:mons rcachmg thc socnaf' czl!y

acknowlcdgcd danscr thmholds. ] fﬂj

’I'aks thc view that, for thc purpose of dct:rmmmg the maximum coRcentration o bc lald dowu is the e
ux:hmcal long-tcrm limit value’, no distinction should be made. cxcept Eot the 1d,ustmcnt pcnod provxded Eor,
bctwccn cx:sung and new VCM/PVC producuon uwts' A :

’ uc:or, 2 o

Bchcm thac :hc area af apphcanon of thxs Dxrecnvc should bc extcnded to workers in thc PVC pzoc:ssmg :

7. Shares the Commuss:on s view &_ t-the maintenance of the established. hm:: value shpuld on_no account

result in V(;_M,poﬂumaf_:he environment outside the works; requests the Comrmssson, however, to deal i ina

s:pztate Du'ectxvc vmh thc emission and jmmission problems whtch ansc in t!us connection;

8. Behcvt: it essendial that the r Yigective be ¢

tmsed in :he hght of dcvdopments in technology )

and occupational medxcme and that Parhamcnt always be consulte& on such re\nsxons-

9.  Asks the Commtssxon thc:cfore to make thc followmg amendmcnts to its proposal puzsnant o the’ sccond -

paragraph of Article 149 of the EEC Treary.

TEXT PROPOSED BY THE COMMISSION OF
THE EUROPEAN COMMUNITIES (%

$ el e

TEXT AMENDED BY THE RUROPEAN PARLIAMENT

L

" Council Directive on the approximation of Member States’ laws, rcgu!atmm and

admlmsmnw: provisions on the protection of the health of wockers occupationally
: exposed 1o vinyl chloride monomer =~

Article 1

1. The object of this Directive is the ptotectioﬁ of

workers employed in works in which:

"~ vinyl chloride monomer, hereinafrar referxcd to as

VCM, is pmduccd, reclaimed, stored, discharged
into contzmcta, transported or uscd in some other
- way, W

— vinyl ch!oudc"vmonomcr Bl "'converted‘ into
unformed vinyl chloride pol)rm::s, hereinafter
refecred to as PVC,

who are exposed to the effects of VCM in their
working area.

2. This protection shafl be ensured by the
establishment of:

— limic values for the atmospheric conc:ntration of

YCM in the working area,

('} For complete texx, see O No C 291, 10. 12. 1976, p. 5.

Preamble and recitals unchange&

Article 1

1. The object of this Directive is the protecdon of
workers employed in works in which:

— vinyl chloride monomer, hereinafter referred to
as VCM, is produce& reclaimed,  stored,
discharged into containers, transpotted or used in
_some other way,

“viayl . chloride monomer is converted into

unlormed vinyl chloride polymers, hercinafter
referced to 2s PVC snd into finished products,

who are exposed to thc effects of VCM in their
working area.

2. unchanged




TEXT PROPOSED BY THE COMMISSION OI-'
e - THE EUROPEAN COMMUNITIES '

13.2. Mcmbcr ‘States shall commumcate o the . ST o
Commxssnon the. texts _of the ‘main provisions of - © i v T ey oL T o I
-national law which thcy zdopt in the ﬁeld covered by ' :

L]
o

* thls Directive. - : R - )
Article 14 unchanged
_ _ ) e o - - ) i
B ’ ‘Annex I'to be amended in accordance with Article 3.2 |
.. . ... .. Annex Il unchanged B
Prevention of accidents at work 10 a.m. and 3 pm.: ;

o —- Lautenschlager report on 2 European .
Mr Masullo moved the oral question with debate Cooperatiaa Grouping; : i
which, together with Mrs Goutmann, Mr Pistillo, , - .
Mrs Squarcialupi and Mr Veronesi, he had put ro — Cousté report on double raxarion;
the Commission on institutions and norms for the . e
prevention of accidents at work (Doc, 137/77). Jahn repore on bird conservarion;

» —- oral question with debate to the Commission and

d cil itment policy;
Mr Vredcling, Vice-President of the Commission, and Council on recrui poRey;

answered the question. ~— Osborn report on the annual accounts of railway
A undertakings (without dcbate);

:  — oral question with debate to the Commission o~
Agenda for next sitting . Lo safery standards for hotels. - . ..

The President announced the following agenda for 3 p.m.: .
the next sitting on Tuesday, 14 June 1977: . — Question Time

The sitting was closed at 8.30 p.m.

H. R. NORD Emilio COLOMBO
Secretary-General President

o
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B TE.‘XT noroszo BY THE COMMISSION .
" OF THE EUROPEAN COMMUNITIES

TTIEXT AMENbF_D BY THE EUROP‘EAN PARLIAMENT

63. . The

‘greater th

- - ‘taken ‘without delay. .

 Article 9

8.1 . A register shall be kept of workers employed
"on * operations -described in Artice 1.1,  with
particulars of the type and duradon of work, and the
rcsulttng exposure. A copy of this register shall be
given to the industrial medical officer responsible for
surveillance, unless the register is kept by the officer
bimself.

a’r'n';; “threshold shall not, however, be™
<40 ppm. If this value is exceeded,. .-
*-~ techpical and persond! protective measures shall be

63, Thc al old shall not, however, be
-greater than(10.-ppm.-1As soon as this value.is _

- exceeded, techir

and-personal protecuvc ‘measures
shall be taken without delay.

Articles 7 and 8 unchanged

Amde 9 o

9.1. . A register shall be kept of wditkers employed
on operatons described  in - Ardcle - 1.1, with
particulars of the type and duration of work, and the
xcsulting exposure. A copy of this register shall be
given to the industrial medical officer responsiblc for

- health protection at work, unless the regxster is kept

by them.

92. The register referred to in subparagraph 1
shall be open to inspection by workers and their
represcntativef_.

Article 10 unchanged

Article 11

11.1. This Directive shall be reviewed at least
every wwo years in the light of developments in
technology and occupational medicine..

11.2. A Committee consisting of representatives
of the Member Staces, with a representative of the
Commission as chairman shall be set up for this
purpose.

113,
of Procedure.

The Commirtee shall draw up its own Rules o

Article 11

11.1. This Directive shall be reviewed at least
cvery two years in the light of developments in
technology and occupational medicine, Parhamcnt
shall be consulted on such revisions.

112. unchanged

113. unchanged

Article 12 unchanged ’

Article 13
13.1. Member Strates shall bring into force the
laws, reguladons and administrative provisions

needed in order to comply with this Directive within
18 months of its notification and shall forthwith
inform the Commission thercof.

Article 13
13.1.  Member States shall bring into force the
laws, rcgulmons and administrative provisions

needed in order to comply with this Directive within
cight months of its notification and shall forthwith
inform the Commission thereof.

sSCcC
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TEXT PRO?OSED BY THE COMM!SSION OF
THE EUROPEAN COMMUNITIES

13.2. Mcmbcr States shall commumcate “to .“d‘it
Commxsslon the .texts of the “main provisions -of ~

narional law which they adopt in thc ﬁeld covcred by -
. this Dlrccnvc. : RN

Prevention of accidents at work

Mr Masullo moved the oral question with debate
which, together with Mrs Goutmann, Mr Pisdllo,
Mrs Squarcialupi and Mr Veronesi, he had pur to
the Commission on institutions and norms for the
prevention of accidents at work (Doc. 137/77).

Mr Vredeling, Vice-Presidemt of the Commission,
answered the question.
Agenda for next sitting

The President announced the following agenda for
the next sitting on Tuesday, 14 June 1977:

. Article 14 unchanged -
.Annex I to .bc'ta‘ix‘xended’}.iﬂn".axccor_danbcc‘_t"w_i;_l:i';_j\vﬁrriclé'.3.2'

)\nnex' 11 uncl_\ang‘edr

10 asn. and 3 pam.:

— Lautenschlager report on a2 European
Coopcration Grouping;
A

—- Cousté report on double taxation;
-— Jahn report on bird conservation;

— oral question with debate to the Commission and
and Council on recruitment policy;

— QOsborn report on the annual accounts of railway
undertakings (withour debate);

— oral question with debate to the Commission on
safety standards for hotels.

3 pan:

— Question Time

The sitting was closed at 8.30 p.m.

H. R. NORD
. Secretary-General

Emilio COLOMBO
President
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dants; however, another 20% oﬂernocou'ses
hawever short, on

Two objectives shoukd be distinguished; one
Is to provide chemisiry majors with an adequate
and comprehensive undarstanding of polymers,
both natural and synthetic; the second is to
provide a fully polymer-grounded degree struc-
ture. We have favored the latter and our sxpe-
rlence ks that a satistying treatmernt nacessitates
blending the physics and technology of polymers
along with their chemistry. This leads to a
teaching program firmly based on chemistry,
physics, and mathematics which leads to an
Integrated view of polymer science in both its
“pure’ and “appiied’” aspects. in tum, this ap-
proach has caused the formation of separate
palymer departments, as at Manchester, or of
interdepartmental structures.

" Alas, like Dr. Wicks, we find the current
problem to fie in the avallability of students. The
past few years have seen a decline in entrants
at the B.Sc. level while the M.Sc. course attracts
many more overseas than home students; this
is a national trend, not just endemic to Man-
chester. One is saddened by the reluctance of
students to take up an area of education which,
despite its apparent specialization, in raality
offers a balanced and integrated science adu-
cation-and produces graduates for whom thare
is a real demand, even by Industry In reces-

QI. Dr. G. J. Howard
in Polymer and Fibre Sclence, University
of Manchester

Validity of animal testing h

SIR: As a now-retired, but for nearly 40 years a
research biochemist, Lhave serious reservations
as to the validity of the animal tests so widely
mentioned as indicating or proving the carci-
nogenicity of sacchanin in man. | have discussad
these reservations with other qualified bio-
chemists and find them in compiete agree-
ment.

It is now weli known that the Induction of
cancer by chemicals, or even by lonizing ra-
diation, Is a chemical process—that is to say,
is a process lnvalving ona or more chemicat
reactions, the first of which involves the so-
called proximal carcinogen. Chemical reactions
proceed at rates proportionaf to the concentra-
tion of the reactants: The higher the Initial con-
centration, the faster the reaction, and the higher
the concentration or amount of product. Any
subsequent reactions will likewtse be acceler-
ated, and any final product (the proximal car-
cinogen) will be more rapidty accumuiated or
increased in amount, and the “effect™ (cancer)
more fikely to appear, This, of course, is the
basl!s of the so-called Canadian tests as well as
others: Large amounts for a ghort time equals

i amounts for a long time,

“However, this simpla reasoning ignores three

ic biochemical facts: 1. detoxification
maechanisms, many of which are known, and
which can be overwhelmad by large amaounts of
the toxic substance; 2. “ropalr' mechanisms:

The body material damaged by the proximal
chemical may be regenerated (as has been

shown, for example, in the case of DNA dam-

aged by ionizing radiation or simitar agents); 3.
differences in metabolism—body chemistry—
between animal and man (vitamin C, not required
by the rat, is an example of such a difference).
To thesa may be added a physiologicai factor:
ditterences in rate of axcretion of either the
original chemical or the proximal material
formed from it. (| realize that this can be re-
garded as a special case of point 3 above.) |
discuss each of these briefty balow.

1. Detoxification mechanisms for many
classes of unnatural compounds (hydrocarbons,
drugs, eotc.) are known. Further, many such
compounds cause an increase In the enzyme
systems that do the detoxification; "“tolerance™
10 certain drugs is based on this body reaction
to the foreign substance. When an organism that
has not built up that tolerance s suddenty
overwhelmed by large doses, the result may be
qQuite different from that occasioned by repsated
small doses: The existing body defense mech-
anisms ars overwhelmed, and the body has no
time to develop the Inducible defense mecha-
nisms (enzyme systems).

2. Repalr, like the induction of detoxification
systems, takes time. The concept here is similar
to the detoxification induction mentionad abqye:
The greater the damage, or the more extensive
the damage, tha longer repaic will take (skin cuts
or abrasions exemplify this). Major short-term
damage may overtax the repair mechanism,
feading 0 kreversible changes (death, cancer),
whereas the same fofal insult, spread over a
longer time, may be repairad as fast as the
damage is incurred (the same as for the detoxi-
fication mechanism described above).

3. Differences In metabolism betwesen
species are common. Tha rat can synthesize
vitamin C; the guinea pig (and man) cannot. Man
has a high-potassium, low-sodaum red blood ceil;
in the dog, we find the reverse. There is na
reason to believe that the chemical reactions,
from administered sutistance to its excretory
product (or to its “proximal®’ insult form), wilt be
identical In rat (or any animaf} and man. Even
within man, we find different rates of reaction for
the same enzyme system between one tissue
and another.

| have been given to undarstand that the rat
holds urine in the bladder longer, proportionally,

than does man, This would be one mors preju-
reasons given above, and long time of exposure
wouid probably yield, even in the same species,
a different resuit from low concentration and
short time of exposurs. And repaic could not
keep up. (I might note here that diabetics and
those ingesting large amounts of fluid—as in
“diet"" drinks—excrete a more diluts urine and
excrete maore urine than others; thelr exposwre
l_lsumlessenod.)

For all these reasons, § contend that there are
valid scientific grounds for challenging the as-
sartion that the “Canadian’’ tests, or others in-
volving large amounts of saccharin (or any ex-

B e At bl

txaneousagenl)overas!mhmespanhave -

"
‘\

significanca for man. Neither cause and etfect, -

“nor epidemiology (in my view) has approached -
maegeeoldefnﬂM!ywemwhaveero- ’
" spect lo cigarette smoking. .. | -

" f this essay appears to challenge the - “ariy -

amount™ and “any animal™ ph'a.seslntheDo-
lanay amendment, it Is so intended. - :
Waldo E. Cohn
Sentor Biochemist (retked). Biology Dcvfslon.
Qak Ridge National Laborazory C

CHEMICAL SAFETY -~~~ 77

In support of Dr. de Jongh -~ -

SHR: | wish to support the warning of Or. H. A. P,
de Jongh (C&EN, Aug. 1, page 31) that all re-
ductions with hydrides be carried out in a nitro-

gen ar other Inert atmosphere. The same holds -

for hydroborations, transformations of ergano-
boranes, Grignard reactions, and those of most

only minor losses in yleids. In the case of the
3 NaBH,/AICl; reagent In diglyma, tests showed
that the reagent was stable to dry air and did not
inflame when poured through air (J. Am. Chem.
Soc.,, 78, 2582). Howaver, thess tosts were

.-performed with the clear, dry solution. Our so-

kations were prepared by mixing a clear soiution
of AICH; In diglyrma with a clear solution of NaBH,
in digiyme. | agree with de Jongh that the pres-
ence of water, solid AICly, and possibly sodium
borohydride, indicated as present in the reaction
mixture that exploded, could produce a hydro-
gen-air mixture in the explosive range, ignited
by spontaneously inflammable materials pro-
duced In the Interaction of solkd AKCt; with NaBH,
{I. Am. Chem. Soc., 75, 209).

Herbert C. Brown
Purdue University, West Lalayette, ind.

Inhaling alkylating compounds

SIR: The Journal of the American Medical As-
sociation for July 25, 1977, page 356 has ab-
stracted the following article from Deutsche
Modizinische Wochenschrift: " Occupational
Lung Cancer after Inhalation of Alkylating
Compounds: Dichlordimethyl Ether, Mono-
chlordimathyl Ether, and Dimethyt Sulfate, U.
Beattendorf. A 42-year-old chemist diad from
extensive pulmonary carcinoma, having inhaled
for over saven years dichiordimethyl ether and
small armmounts of dimethy! suifate. This exposure
took place In circumstances that, In animal ex-
periments, have led to tha development of
cancer. A causal connection batween the oc-
cupational sxposura to thess chemicals and
carcinogenesls is implicated."”

1 thought a note on this would be of value to
any unwary chemists working with these com-

pounds.
Joseph D. Teller

Worthington Blochemical Corp., Freehold,
NS

Aug. 29, 1977 CEEN 5




