
Meeting vith Rofessot Xaltoai, arranged by Ethyl Corporation, and held a t  

Internationel Hotel, Kennedy Airport, Rev York City ou June 5 ,  1974. 

Resen t :  Jin! Bergan, Product Manager, E t h y l  Corporatioa 

Augute  Go8sclln, Solvay 

W A l t  RarriS, IH and 'poxicology, Uniroyal Corporation 

Maw Johnson, Hedical Mrector, Coadrlch Corporation 

Baward I(irsnctz, Sndus t r t s l  micnr, Shell Corporation 

Kenneth S. Iane, A s 8 ' t .  Medical Mrector,  Union Carbide 

Professor Maltoni, U. Bologna 

B i n  mnehart, chairman, IH, E t h y l  Corporation 

Mayo Smith,. Xndustrial Hygiene, A i r  Products 

Mr. Sobcl, S t a t i s t i c i an ,  E t h y l  Corporation 

R d  Torkelson, Toxicology, h w  Chemical Corporation 

Roy Wllkins, Business Manager, E t h y l  Corporation 

M. R. Zavan, Medical Direct-, E t h y l  CoIporation 

Rr. Rinehsrt ca l led  the meeting t o  order, and introduced each of  the 

attendees. Mr. Gosselin began the discussion with a chronological summary 

of the AuPptan experiences along these l ines:  

Solvay discovered some cases o? acroosteolysie i n  1963. In 1965, they < \,\ 
. contacted suine of the other European producers and to ld  them of t h e i r  

findings. 

they stopped manual cleaning of autoclaves - no more en t ry  i n t o  au tochves .  

mey  have had no fur ther  cases. 

A21nd research, and contacted Dr. Viola t o  find the answers t o  three questions: 

By 1968, a total of 12 cases were known in Europe. That year, 

Also  in-1968, the producers agreed t o  
- 

1) Is their  predisposi t ion t o  develop acroosteolysis? 

2) Is it possible t o  pred ic t  who w i l l  develop t h e  condition? 
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3) 

AII exposure level  of 30,OOO ppn m a  selected,  and animal cxposurts 

Can it be produced i n  animals? 

begun. 

I n  1969, Dr. Viola reported lung cancers, and wbal gland caacers 

had developed i n  scane of the  exposed rats. This MI disclosed t o  t h e  

sponsors, and later that year presented a t  a meeting i n  the Far East. 

In 1970, the data was presented a t  the  Hou8ton meetfog, and pubusbed 

i n  the Journal of Cancer Research i n  19n. 

In November of 1970, the sponsors decided on fur ther  resenrch, and 

in July 1971, the four campanics agreed to  have studies done under the 

direction of Professor Maltoni.  These were projected to  take 25 t o  3 

years, were t o  be confident ia l  u n t i l  cmpleted,  and were then t o  be 

published i n  Florence i n  the Fall of 1974. 

I n  1972, Dr. Maltoni found angiosarcoma and nephmblastomas i n  

h i s  animals, and Av the r  cases developed i n  1973. 

In 1972, Dr. DirmLan contacted the sponsors a t  the request of MCA. 

A secrecy agreement was signed between MCA and the sponsors, which ar- 

ranged f o r  the exchange of a l l  information about the research ahd the  

findings. As a resu l t ,  i n  1973, three U. S. representat ives  of MCA 

v i s i t e d  Professor Yaltoni, and were given all de ta i l s  of his research. 

Both the Europeans and t h e  U. S. producers s t a r t ed  epidemiological 

studies in mid-1973. 

In June of 1973, the U. S. group requested t h a t  they be permitted - -  

t o  disclose all findings t o  date +a U. S. Goverwcntal agencies. (NIOSH) 

The Europeans agreed, but not i f ied  t h e i r  own governments of t h e i r  find- 

ings f i rs t .  This consisted of contacting the medical o f f i ce r s  i n  the 
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Germany, the plant  managements were not i f ied,  although they had aot 

p a r t i c i p u k d  i n  the study - they responded that they had no problem, 

and d i d  rwt  not i fy  their l oca l  o f f i c i a l s .  

U n t i l  the first human case was B i n  ICI, there m a  1lo further 

act ion i n  Europe. 

The current s i tua t ion  i n  Europe follows: 

United Kingdom - There is the most concern here i n  all of Europe 

because of U. S. reports being readi ly  avai lable  I n  ccamon language. 

Holland - Most difficult s i t ua t ion  i n  Europe, because they have 

the  strongest labor unions in Europe, and these unions are working for  

the ban of all WC. 

EelKim - Has a new government which d3es not have a majority in 

l eg is la ture ,  so they arc mostly occupied with p o l i t i c s .  

no official response there. 

There has been 

France - No government response as yet.  

Italy - The Minister of Work gave the  media the  r e s u l t s  of the 

- 

studies and the known human cases a t  a news conference. 

of Health has organized a cwnnittee t o  evaluate the s i tua t ion ,  and recannuend 

The Ministry 

a course o? action. 

demiological study of a Solvay VCM factory town, t o  include both vorkers 

The Province of Tuscany has decided t o  do an epi- 

/ J  t a r s  5 6  
and residents.  (Dr. Viola is the factory doctor.) A Solvay survey has pkc 

- -  A _ _  A 
found no cases. 

re l iab le  i n  I ta ly .  

Dr. Paltoni  says death c e r t i f i c a t e s  are not especial ly  

He f ee l s  that without autopsy reports ,  nos t  cases 

will be missed. 

c i r rhosis .  

He says Tuscany i n  not an area with a high incidence of 
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ccrmaq  - mere i r  one p h n 2 G p l o S n g  120 people t h a t  har had 

70 - 80 ca8es of acraosteolysis  - they a l so  have a high percentage of 

liver and spleen abnormdlities. Zhty have published 2 or 3 paperr 

about their findings - &. k l t o n i  thinks they are optimistic in their 

conclurions. 

Sveden - hro human cases of angiosarcoma reported. Govermnent has - 
established 20 ppn TWA and 50 ppn MAC. 

U t 6  be decreased. 

Unlonr an asking t h a t  these 

CEFIC - Cooperative European Federation of I n d u s t r i a l  Chemical 

(Producers o r  Manufacturers) - t h e  Various VC producers have agreed to 

cooperate through t h i s  organization, and a sub-cormittee canposed of 

one re!presentative from each country i n  t h e  EEC ha8 been formed. 

are from industry except the German member. 

A l l  

This sub-cammittee has 

had one meeting to date with EEC o f f i c i a i s  i n  Brussels. 

Dr. Maltoni reports the  f i b r o s i s  of  t h e  l i v e r  found is a charac- 

t e r i s t i c  one - it i s  more c e l l u l a r  than the  f i b r o s i s  caused by other  

agents. 

t o  discuss the chs rac t e r i s t i c s  of the tumors (nephroblastomas, angiosar- 

cams, neuroblastomas, e tc . )  found i n  the experimental animals, and the  

cri teria f o r  diagnosis. 

pmgression. 

and angiosarcoma - they are s t a r t i n g  C. research to del ineate  t h i s  i f  

possible . 

He plans a meeting for this November f o r  a group of pathologists,  

They want t o  try t o  determine precursors and 

He does not know if t k re  is a re lat ionship between f ib ros i s  

- -- 

Johnson - Incidence of obscrved/eqected cancers per  TCA i n  

v i l l e  p lan t :  

before 1965 - 0.8 

. _ -  
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1.965 - 70-  1.5 

a f t e r  1970 - 2.1 

mese malignancies included 4 in t h e  brain,  2 glioblastomas, and 

2 astrocytanas. 

Smith - 'PCA study reported cancer of the brain. O/E 2.l$ vt .  O.% - 
I n  their epldemiologlcal survey - 7 cases total. 

Zamn - Referred t o  Kancuso's 1962 study report ing aa increased - 
incidence of cancer of tbe c e n t r a l  nervous syattm in Akron, as canpared 

to  Ohio. 

ted the Increase t o  the  mbber  industry because of t h e l r  p r e d d n a n c e  

I n  the loca l  industr ies .  

tiaa t o  bibliographies of papers appearing since then, and had found 

%s utudy vas one using death ce r t i f i ca t e s .  Mmcu8o attribu- 

Dr. Maltoni said he had pafd p a r t i c u l a r  a t ten-  

no references to this paper - he had concluded the study 5 had &?d judged 
4 

t o  be of l i t t l e  significance,  and thus not si ted.  

t h a t  Dr. Maltgoni doesn ' t  think much of Dr. EIancuso. 

My impression i s  

lbrkelson - D3w's internal epidemiological survey shows an increased 

incidence of tumors of a l l  kinds where exposures to VCM has been over 200 

ppm.- a t  less than 200 p ~ m  they found a nonnal incidence. 

Johnson - Hanard University reports increased cancer incidence i n  

Louisville phnt (including angiosarcoma). 

them how it looks i f  angiosarcoma are subtracted. 

Goodrich is 

Maltonl - A l l  Italian plants  are being asked t o  do 

s tudies  by the au thor i t ies .  Pley propose screening all 

and physical, X-ray hands, vascular f r ag i l i t y ,  complete 

and urine cytology. 

-_ 

going t o  ask 

epidemiological 

workers - history 
blood count, sputum 

1970 - Montessori VCM workers showed changes i n  sputun cfiology.* 
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Hi8 hoapi ts l  does 80,OOO cytological  cxama p e r  *ar. 

nephmblastuma Vi11 shed c e l l s  in urine. 

He doesn't bcUeve 

+3puttnn change15 were "unusual changes, not neoplastic or prcncophstic, 

but vere unique." 

Gosselin - (Europe) 1945-55 er t imat td  exposuns to VCH vere more 

than 1,OOO p. In t h i s  period, t he  only concern was ria of explosion. 

1955-60 Roces8 was improved, and e u t h t e d  upornvtr were 400-500 

m. 
1960-70 Expbrurea n r e  reduced to about 200 m, pnzrrpted by dir- 

cowry of AOL. 

Mid-1973 Estimated exposure level vas 150 ppm. 

How - Estimsted exposure level i s  50 ppm. 

Industry estimates it can ge t  to 25 ppm i n  1 to 2 years, and can 

get  to  10 ppm i n  5 t o  10 years. 

Torkelson - Kbw plans t o  get saae data on skin absorption f o r  the  

June 25 meeting. 

data. 

He doesn't know yet i f  t h i s  Vi11 be lnmran or animal 

Dow and Ethyl are both getting data on the  e f f ic iency  of charcoal 

filters . 
Ethyl is using airline resp i ra tors  - the emergency standard says 

only self-contained resp i ra tors  a re  t o  be used. 

No one knew what mater ia ls  are imptrytous t o  VM. 

Total Vinyl industry estimated to -be* $33 t o  50 billion/year. 

The University of N. Carolina is surveying mortality and morbidity i n  

union (URW) plants 'of  UniroSgl and several  other  rubber campany plants .  

Rarvard is doing similar  s t u d y  for Goodrich and Amstrong. 
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~1tod - One year urporure of r a t r  a t  50 ppm, the  last 3 animala 

died v l t h  cancers - 1 angiosarcoma of l iver,  1 angiosarcama of peritoneum, 

1 nephroblastma. cancers, 

not f m a  cancers. 

axhala - i n  the controls there  were 10 cancers in 6 animals. 

He war very e x p l i c i t  that these rats died 

ot t h i s  g m u p  of 64 rats, there  vere 1l cancers i n  10 - 
There vere 

no t r s  i n  the vfnyl ace ta t e  exposed group. He saya that t b i 8  i s  due to 

the  fact that they didn't l i ve  long enaugh. He has never recn upontantous 

anglosarcoms in t h i s  s t r a i n  of rat. 

In mice exposed for 35 weeka, then kept u n t i l  death, the  re8ultr 

Total animals 

28 
wlth tumors* 

27 

13 

17 

15 

(Liver 

sarcomus) 

8 2 ?ibroangloma* * 
1 0 

+sane animals had more than one tumor. 

~Fib roang iams  is less malignant than an angiosarcoma. 

In pregnant rats exposed from the 13th t o  18th day of gestation: 

- 
Also, one of the adults developed SQ flbroangiama with cent ra l  awiosarcgnm 

22 wks. a f t e r  exposure. 

The Garopeam are  starting eqosures below 50 ppm t o  attempt t3  reach 

a prac t i ca l  e.uposure l e v e l  (25,10,5 ppn) . Theoretically, one molecule may 
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be u r C i X l O g 8 d C .  

In response to the question, "What animal w r k  should MCA sponsor?", 

Dr. Maltolli said he thought similar inhalation studies,  but using a U- 

ferent strain of  r a t u ,  and using guinea pigs - he didn't see any gain 

trcpl using mice or hamsters. 

group i 8  Ilov doing high iBte&tteUt U r p O n U r S .  

He docm't feel that using l a r g e r  groups of mice a8 pmposed by MCA 

will be very Informative. 

fn July of 1973, a m a n  scientist came to the U. S. t o  visit a 

gavcmnent lab (Agency -8 la HIH), and asked than if they were familiar 

with I&. Maltoni'u work. Fk was told that a l l  of the information was 

available to than, and m8 shown graphs and tables giving detailed results. 

"be Agency was said to be plllnning a large research prodect on VC - it 
was not NIOSH. 

t o  legitimately have this infomation a t  that time, and he was unhappy 

about it . 

Dr. Maltoni says it should have been impossible fo r  them 

W l l k i n s  says that a manufacturer of  asbestos pipe and vinyl  pipe 

were tald by a gavemeut agency t h a t  the vinyl pmblea existed, about the 

middle of 1973. 

Certainteed and Flintkote. 

There are only four such - d e s  - Johns Mamnlle, Capco, 

Ihc Eurupeans are also undertaking the following types o f  metabolic 

studies i n  rats: 

1. 

2. 

Devise a method of analysis f o r - W i n  bio logica l  f lu ids .  

Study the distribution i n  the body.systems and excretion through 

different routes a t  varying dose levels. 

3. Identify metabolites. 
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metabolites t o  o n c o l o g i a l  and pathological 

rtudics in rats and monkey8 on chrodc toxi- 

city of VC, other than tumorr: 

I. Eebavior, his tological ,  hematological and b i o c h d c s l .  

2. Effect on liver function in moue, rat, GP and dog. 

3. Effect on synthesis of macramoleculci. 

4. Effect on blood coagulation and vascular function. 

5. Effect on l iquid  metabolism in rats &d rabbit.. 

6. Etiact oa endocrine system. 

7. 

0. =feet on ixnnune systann. 

Effect ou reproductiou through 3 generations. 

They expoct these pro jec ts  t o  take 2 years. 

The Europeans expect t o  have a delegation a t  t h e  OSHA hearings, but 

do not know if they w l l l  make a presentation. 

Ilr. Msltorrc refbses t o  estimate a TLV. In answer t o  my question about 

liver function studies, he says it is a waste of time and money as a screen- 

ing method in VC wrkers. 

In the discussion by the group, it ua8 s t ipu la ted  that the only argu- 

ments possible a t  the hearine are tha t  25 t o  50 ppm are so d r a s t i c a l l y  low 

c-ed with earlier. exposures, t ha t  the existing umbers  o f  angiosarcomas 

Vill become non-existent. O r ,  using animal data, 50 ppm means that the 

a n h a l  Lives out a normal l i f e  span, and cut t ing this even lwer would- 
.- 

mean the  incidence would decline t o  non-detectable limits. 

No one has obtained a copy of the 1949 Russian paper on the e f fec t s  

of VC, mentioned by Selikoff a t  the Academy of Science Meeting. 

I 
- 1 -  .--a m c . c . c . I a A c .  
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Dr. Maltoni  SUE r a t s  w i l l  develap CA lung v l t h  more tban 100 agents, 

but the muse viU not develop I t  vith anything he knew about. 

unable to  produce CA of the lung i n  t h e l r  mice by inhalation, although they 

did rind metastatic l e 8 1 0 n s ~ d  W b  & u A e  

lhey were 
f$/Afi‘( 

A 

Goodrich says they are now a t  20-25 p p  - U d m y a l  rays they are not 

down that low yet. 

Harris =id that the University of B. Camllnr, di.d an cpidemiologg 

s t u d y  l a  the  rubber plant8 in 1p. Carolina, and did not confirm Manc1180’8 

study re CIS cancer. Zhls study has not been publirhed. 

Snith said he had spcnt two vtcka In Sweden, and had information on 

t h e i r  exposure levels  t o  VC, which he MI) not at  liberty to disclose. He 

says they were “high”. 

Tork‘s ccPPment I s  that things can only ge t  worse - that an attempt w i l l  

be made in a l l  h t u r e  angiosarcomas t o  causally r e l a t e  them t o  VC. And the 

animal data being pDsitive will only Increase the adverse pub l i c i ty  about 

the industry. 

On this happy note the meetihclosed.  

I 
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