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" Figure &-11. Vapor thermal condustivity from 0° € 10 4.500" C.
.; no literature data and 10 ity surface tension at 20°C was  perimentally determined the Jipnd tierma! e =riues e
. caleulsted by the equation and his data appear to be more reliable than the earlier

(e

@ 2 surface tension at 20°C
[P} w= Parachor, estimated from the
moleculsr structure
® == liquid density at 20°C
M rz molecular weight

The anticipated erroc by this method is 3.3 percent.
The data for all four compeunds were extrapolated aver
& wide temperature range by Kharbanda's nomograph ol

where

‘ r._r .8
“=n (757

@ == susface tension at temperatyse T
Ty = critical temperature

The accuracy for this estimation method Is very good,
averaging 1.2 percent error.

Thermal Conductivity. There sre no experimental
data for either the vapor or liquid thermal conductivity
of vinyl chioride or vinylidene chloride. Mason® has ex-

where

veported data.’™* AcGovern presenia the wvaper rhemnai
conductivity of trichlorocthyiene and perchinocthviene
but the estimation method userd ie nog very relishic. Move
of the present estirnatinn methnds gave a masanalse teme
perature-thermal conductivity trend for the vaper phaes,
Henee, only the liquid thermal conductivity is jresented.
here, and then only for the experimentally dc1~rmined .
chloroethylene and perchloroethylene sinee estimarian
methods gave highly unreliable results for the liquid pliase
also. :

Vapor Thermal Conductivity. The vapor thermal coa-
ductivitics have been estimated by the inethod of Owens
and Thados*!, with an expected error of 5%,
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1 tried to get in touch with you todsy €0 follow up ry letter of 16 Honzbcr"" ?
concerning Dr J C Vagner of our Medical Resomrch Council Preumoceniosis Unit Hra
snd his work en IVC duat. 8o far as I know, Dr Wegners wark bas not been
yublighed in 'Nature' but the puhlication could be imminent. .

Ir ¥agner was in the USA last wesk I belleve and I have not heard of ary
repercusaions. However, I have today had news of s disclosure he has made

at a semi private colloquium on toxicological and emvironvental problems being
hold in Luxenbourg on 7.8 and 9 December., During & discusaion of a paper by
Dr Hans Ropper on the effect of toxic materials on the liver, Dr Wazner gave
sn account of him work with PNC pouder, Our informsnt tells us that the repers
wan given in a lurid drsmetic sensaticnal way calculated to causs the maxirue
amount of worry and slarm, Some delegates were not taken in however, and
commented that it was deplorcble that ressarch results should be presented in
such an 111 digested wanner, bhut Or Wegner took the view that he was a sinsple
researcher who was reporting 2ixlings end it wes up to athers to interpret

2im work! ’ : .

¥e have besn privileged to bave confidentisl discussions with D Wagner in
thiz countyry on 9 November and to Lave access to the draft letter he wne
propoaing te publiah in 'liature's. Dr Vagner had made us well aware that he
expscted us to respect the confidentiality of his draft eubmisaion to *Nature’
snd up t3 now we have done just as he wished. However, his disclosure in this
Iuxexbourg meeting has changed things quite subatantislly., We folt that we
could talk with our governmont Eealth and Safety Executive and Medical Advisory

" Bervices today concerning his work and we are sending them sppropriate

documentation. For your informaticn, we anclons a copy of a draft
precautionary brief we have drawn up for ocur owm management and R people,

.

.l../‘.
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3) pasta polymer co carry out a !eastbtlity scudy for an inhalation
experiment,

In addition it would seem advisable to supply the unwashed and
washed ICI product for 1) and 2) and to consider whether the producis of
both firms need te be lnvestigated by inhalation. Dr. Wagner should, 1f
possible, be persuaded to accept the specimens coded 30 that he is unawara |
of their origin and whether or not they have been washed. It would
probably also be best if he was ungwarse ot the origin of the powder he
uses for his inhalation experiment, )

In relation to ¢) findings in other studies may be of great
importance., In an investipation carried out in a similar way to the PVC
study, Dr, Wagner found that a high percentage of rats receiving crystalline
silfica developed a reticuloendoathelial tumours. Most of thase were conposed

of maligncznt histiocytes, many of which in the early stagas appearcd |
localised as raticulum cell sarcomas. The dascription of the tumours in
silica-treated animals is somewhat similar to that found in the PVC treated
animals; clearly full pathological examination of the animals already dead
and of further animals will need to be completed before comparisons can be
‘properly mada. There is, of course, ample evidence that silica is not a
carcinogenic hazard to man.

There is well documented cvidence that inplantation of milliporae.
£ilters or I,P, injection of mineral oils can produce tumours of the
lympho-reticular type in mice. For example, medicinal quality oil whea
injected into BALB/C mice can induce, as well as granulomatous nodules,
myelomonocytic leukaemia, The formation of plasma cell tumours has also
been described. . DBEA/2 and CRA mice also develop reticulosarcomatous
tuncurs and leukaemia with this treatment, These experiments suggest
that i{n mice and rats reticulosarcomata may develop secondarily from
granulomatous type lesions.

The affect on the rat of particulate matter and tissue-damaging
chemicals {including surfactants) when injected subcutaneously has been
studied in great detail by Golberg and Grasso, Thaere 1s little doubt
that many such substances which are not g carcinogenic hazard to man do
produce a sarcomatous reaction in tha rat, this rcaction being dependent i
on the physico-chemical propertieg rathar than the Inate carcinogenic §
property of the materials, It might be that PVC with & strongly held
coating of surfactant could bechave in & gimilar way as & "secondary”
careinogen rather than a primary carcinogen. In other words the
development of the tumours may ba secondary to the formation of a . -
primary lesion which is either unlikely to be produced in man or, if
it is produced, will not necessarily lead on to cancer induction, -

* This possibility is well worth further study since Wugner s findings
mizh: at present be taken as indicative cthat PVC is causing reticulum cell
sarcomas, Evidence on the mechanism by which the lesion develeps in rats
may be essential in the interpretation of bis findings., The necd for a ;
suitable programme of work should be discussed by the scientists of the i
CIA., The desirsbility of somecone other than Wagner carrying out the
studies shauld. alga be considercd. The person probably the most interested
in this field in the UK is Dr. Paul Grasso of BIERA.

The need for the radioactive tracer atudy suggested by Wagner
should be given careful considerations Particles will almost certainly °

-

e o B Continued.,,
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enter the body when given by inhalation since they will probably be . .
swalloved and taken into the gut (by persorption). From the gut they
could travel to the liver. It is doubeful whether the study wiil be é@

helpful in answering the main question, which is what the development
of reticulum cell sarcomas might mean to man, o

+ The nced was discussed at the meeting for tha occupational .
histories of those who have davaloped angiosarcoma attributable teo )
vinyl chloride to be re-examined to sce whaether or not evidunce aexistsf
of a relationship of tumour incidents with exposure to pasta polymeor,
It is probable that this has already been looked into.

Consideration should also be given to the need to formulate
a scientifically based reply to Wagner's letter to "Naturas",

M, Sharratt
(Dictated but not signed by
Dr, Sharratt)

Dahu(a)/Datw,4(a)/(b) ~ MS/BAJ . . .
‘23vd November 1976,
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Ird DRAFT : , ) ' CONPIDENTIAL
TMPERIAL CIEMICAL INDUSTHIES LIMI™ED
- . PLASTICS DIVISION

PiimAUTIDNARI BRIEF RELATING TO PROPOSED LETTER 'i'o 'NATURE! BY DR J € WAGNELL
dutroduction

Since the discovery 3 years ago that the rare cancer, angiosarcoma of t.hle
liver could be caused in m by exposure for long periods (normally more than
- 10 years) to high levels of vinyl chloride moncmer (probably well in o:‘:é;:;'u of
500 ppm), s great deal of atteation has been paid to occupational health im
the PVC industry. In particular great ndvam.ns bave been made in improving
factory hygiene and reducing exposures to VCM, A tripartite vorkin.g group
conaisting of Government, Unione and Industry drev up an Interim Code of
Practice for ha.ndling VCM based on exposure to 25 ppm o{-r a f:ime weighted
average of 8 hours, This Code of Practice was modified in November 1975 to
rtqpire an 8 hour personal TWA exposure of 10 PP mth which the industry is

complying.

Careful medical screening and spidemiological surveys have &is.cmret! around
55 VCM related angiosarcoma cases in the World, two of whic;h vers in the UK. .
In almost every authenticated case of angiosarcoma, the .victin bkad beea an
ant.ocll'wo ‘cleaner; it is in this area that,the greatest advances have besn

made in minimising the health hazard.

Dr Wagner's Proposed Letter to *Nature'

A copy o.! ‘this letter is alppepdeﬁ. Dr Wagner gives a factusl rcport of work
he has done on o;u sample of PVC powder, » paste poiyluer. In layuen's terms
he injected @ suspension of PVC particles into the cavity between the lung's
external covering and the rib cage in rate. About 1 year later (bal? the mormal
lifespan of a rat) four of the animals died. The animals had tumours mainly

'ca./-.
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associated with the liver but these were not liver angiosarcomas caused by VCM.

As Dr Wagner says this is a prelizinary report - ki other rots are still under
obsarvation. His.letter is mainly concerned with identification of the variouns
tumours he has found in the 4 dead rats.

Dr Wagner makes no comment to link the development of the tumours with VCM
in the PVC particles and indecd (we repeat) the tumours are not the liver

-mg'onrcomu typically related to VCM. The paper represents ome portion of a
overall progranme Dr Vagner has been pursuing. Using another type of .

commonly inhaled, fine dut. vhich bhas not becn associated with cancer in m
ke bas d:!acovered that somevhat similar tumours can be indueed by this
wnnatural process of injecting into the pleurai cavity. Such a mode of
entrsr into man in any manufacturing process is inconceivable, This is no
eriticism of Dr waznor's' work which is presumably aimed 'ai:. studying
carcinogenesis in the reticulo-~endothelial system, the bedy's scavenging

mechanism which invelves ameng other things the generation of white blood

cells and the removal of foreign bodies.

3. Questions and Answers

.Q1 VWhat is new about Dr Wagner's work? ,
Al This work involves the introduction of a suapension of dust jnto the

pleural cavity, a normally inaccessible ares betwoen the lu;:g'o external

cavering and the rib cage. IR S

. .
Q2 What is he trying to prove?

A2 Dr Vagaer works for the MRC Paewzoccniosis Unit in South Vales. He is
examining the poasibility that different types of industrial duat, might
+ bave cancer eausing properties; this vorkl' follows a number of studies
he has carried out on asheston. 'He has fou.nq it possible to sdminister
in one injee\}ion as much dust as can be inbaled by the rat in gseveral

years, He recognises that the route of adainistration is abnormal and

o.ca/a._______ » ) -~
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that positive resulis in his tests will need to be investigated before

their relevance to man cen be established.

Q3 Have ﬁny of these other dusts given rise to the same effects as stated
in the article? ‘

43 The vork is in an early stage but we believe that Dr Vagner has had
similar results from othor dusts not associated with cancer formation

Q4 What is the gignificance of Dr Wagner®s discovery?
A% The research is novel and the significance of the initial rnuﬁ.c is

still being discusscd by doctors and otheu..

Q5 How does this development affect PVC manufacture?
A5 We believe not at all., All operators wear dust masks where they carry’
out jobs in areas where dust occurs. This {s & standard precaution adopted
. by the industry over many yeara., PVC dust is clasaed as a 'xuisance’

dust, ie it doss not produce a significant toxiec cffact.

Q6 Vhat further precautions will you institute?
A6 VWe believe wo have adequate protection but indua'try is interested in
anything in Dr Wagner's work that might load to further improvements

in hygiene standards.

Q7 This is a fine polymer -~ il it paste polymer?
47 Yss but ws underutand that Dr Wagner's future work will mbrl.ce a range
of FVC paste powders.

oooo/o-
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Q28 You say that the full significance of the work has yet to be esseased
. by doctors and thet the research is -t‘ill in its early stages; supposing
worst fears materialise? How could this then change the situation?
A8 In the UK, the CIA and Employment Medical Mviu’ty Sorvice health survey
of the PVC industry in 1975 shoved no excess disease or mortality of PVC
.\rorkera againat thc. geceral pattern of the pepulntio:i other than the

two known cases of angiosarcoma,

JS/CIH/DS0-107 .

6 December 1976
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The production of garcomas 50110\;5113 the™intranleural -

fnoculation of fine particles of pol ‘87“ 775’

vinyl chlorxides

r&hj v.tnyl. chlorida particles of r.h. finest commercial grade, mean
particle d.tmtnr O. SOBm {range 0.07 = 1.56um) were introduced into the
© pleural cavity of gix-weck old Cesarsan .dc::l.v,ed m.sux rats of tha ICI
Aldexhy-ra:k strain. Tha particles wers -uapendad: in p?xysin].ogical saline
and introduced into the right pleural cavity using the mothod described by
wagner and Berzy, (1969). 48 animals ware inoculated, 24 of each sex, in

.

August, 1975, . “ . )

; This is a preliminary :epott on the first four mu:a.ll that have
died up'until the lst November, 1976 : ' -

The firxst an.tm]. developed a hzgc tibroadenoma of the breast, which
was caulinq dllqomfozt,. and was killog' i.n__m,v, 1976. Bistologi.ca!. examinatis=
of the liver showed the yxfs.m. of cgln_.:qed h;{pe:?;utic YXupffer cells in the
liver and hyperplastic histiocytes :I.# t.ha ;plo_en. |

The secord animal died of pyelonephritis in July, 1976l, the liver
was slightly enlarged, pal.'c' in colour, and the splean was grossly enlarged and
firm in consistency. Sections -from the liver showed the presence of clunps

atypical histiocytes, some with biaarre muclel. Sections from the spleen
demonstrated that the normal axchitccture is maintained, “T" dspendent
-lymphocytes -_appux to be normal. I:Io l'ocondary germinal centres are .u:m -
the marginal zone is indiatinct and merges into the;xed pul;;u. The cells-in
..th_o red ynlp are laz.g_u.with ¢;1ear cyt:opl'am. Nuclei ard cells vary in nize
and shape, 7There are moxe multinucleated cells than usual and occasional
nuclsated red blood cells are seen. In addition, tz.uen are collections of
small deeply stained cells, tl;ou may be artefact b\:;t. thoe possibility of

monocytic cloning should be considered. '

~ AP00007613
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Tha third animal was found dead on the 10th October, 1976. The

.

1ivex was grossly enlarged and pale with obvious yellow tumour nodules
extending throughout the liver substance. :nm spleen vas grossly eniazged »
and firm. The liver sections showed tl:m normal hepatic cells to be replaced
by_ & tumour eonsil;inq mainly of :etiqulum-‘liko cells with occasional focl
of grossly u.typ.tcai higticcytie éalls.; The spiaen was similax in appearance

to that seen in the previous aaimal. 'me atypica; cellg in tha red pulp were
clearly milgnant giving the ;ppearancc of a tumu:r arising in situ. .

* -~ . ALl three animals had small white granulomata at the site of
‘inoculation and ac;ttered_ th:;uqh the ;'19112: chest 'clvity with prouinent

. nédu.ics on the diaphragm.
i

. ¢ The fourth animal showed malignant histiocytic tuzour nodules in
the right pleural cavity, lung, splean:and bone-marrow, with occasional foci

of grossly atypical histiccytes in the.sinusoids of the liver.

i .ot
.

.

¢ g
* .

" Je Co mn..r MD. !RC:P_‘ath

MRC, Pneumoconiosis Unit,

Llandough Hospital, .. <. -~
Panarth, .
8. Glamorgan. : . .
CP6 1XW ’ L i s

" Reference o L ‘

Wagnex, J.C., and Berry, G., Brit. J. Cancer, 23, 567-581, (1969).
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KA Bochlchm:dcr 2 9 December 1976

This contains th- draft of the proposed letter by Wagner to 'NMature'. Would
you plesse be careful vhat you do with this draft letter so that we do not
cause any offence to Dr Wegner., It would be better if he achieved his -
ambition of having it publighed first in 'Nature'. We think it is important
that you should bave this information because I am pretty sure that Dr Popper
vill be reporting these very preliminary and premature results to your

' government on his return,

Yoy I say that we in ICX have done some "in vitro" and "in vivo" work on FVC
powders., The "in vitro" work has bsen completed and was the subject of a
paper to the American Chemical Society last spring by Dr Piggot of our
Central Yoxicological laboratory. D Piggottis still doing his "in vive"
work which involves the injection of PWC powders into the trachea and
peritonses) cavity of, I believe, rats. 5o far, no abnormal reactions

of the histiocytes in liver or spleen has been observed, but the total
duration of Dr Piggoti's work is nearly six months compared with the one year

* plus ia Dr Wagner's worke The CTL work has, therefare, little bearing on

Wagner's results except to indicate the need for Wagner to do further work
to determine vhich components of the e e are responsidble for the
effaocts he hax observed. There is also the need to investigate whether materials
administered via the lungs are capable of producing such reactions, since only
this route has any relevance to possible industrial exposures, In other words,
Dr Wagner has mome interesting data but we have a long wey to go in interpreting
the very preliminary findings in his worke I would hope that our scientific
commmmnity will take the news calwmly and logically and not jurp to any premature
conclusions, If I can be of any help in olueidnting anything further, please

do not hesitate to gat in touch with me.

Vith best wishes.

Yours sincersly

J Stafford
Division Menager

P8t X alec enclose & cm f draft CIA report of our 9 November meeting

with Dr Wagner. and Ralph have been given copies of your letter,

AP00007615
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DRAFT e COEFT VNI TAL

( | )

-

Report of a Meeting Betwcen Reprasentatives of the CIA and the MRC
Pncumoconiosis Unit, held ac Llandough Hospital onr 9,11.76, to discuss

. recent findings on BP Pasta‘l'olzmcrs,’ aud sugeestions for action by ihc CiA

- -

Those presont waraes

Drs P. Elnes
Dr. P, Smith .

Pr. J., C. Wagner ' .
and a number of Dr, Wagner's team from the mc p" o rf&
and Dr. C. H. B. Binns (BP) -

Dr. G. Piggott (ICI) ' N’” W

Dr. M. Sharratt (BP) \0“'} qv""’
Mr. C. Ho Thompson (BP) R
br. D, M. J, Williame {BP)

The meeting had been sugzested becausc Dy, Wagner's recent findings
had added a further dimension to the vinyl ch ridelwc problem.
Dr, Wagner began his studies on the effects BVC particles injected -into
the right pleursl cavity (thé space betweeg/the chest wall and the lungs)
of rats some time age. The first experigfnt was discontinued because of
{infection in the animals and the pr experiment was sl:ar:ed in August
1975, He has injected 20 mg of @P B130/Dpolymer inte the pleural
cavity of 24 male and 24 fcmale WisStar rats originating from the ICI
laboratories at Alderlcy Park., The particle size of the polymer ranges
from 0,07 to 1.56 microns with a mean of 0.508 microns (determined by
EM). Surfactant on the surface of the .particles is moderately stable,
being removed by alcchol but not by water washing,

To date, five of Dr. Wagner's rats have died or have been killed. .
The findings on four are to be described in a letter which the MRC hope
will ba publi¥hed in “Nature" within the next month or so. Briefly,
the changes described by Dr. Wagner in the five rats were:

1, Killed because of breast cancer (& commen finding in these rats)
but the liver showad the presence of "enlarged hyperplastic.
Kupffer cells! snd the spleen “hyperplastic histiocytes".

2, Died with kidnay diease (again e common abnormality) but the liver
contained “clumps of atypical histiocytes, with scme bizarre
nucleli?, Abnormal cells of uncertain origin were present in tha
splaen.

3. Died. Tha liver cclls were largely "replaced by tumour consisting
of reticulum-like cells with occasional focl of grossly atypical
histiocytic cells”, The spleen was similar to that in animal 2
but the calls in the red pulp "were clearly mdlignan:, giving the
appearance of a tumour arising inm situ”, ; .

4, "Malignant histiocytie tumour nodules in the rig'ht pleural cavity,
_ -lung, splesn and bone marrow and occasional foel of grossly atypicll
"histiocytes in the sinusoids of the liver®.

S, ' Rat examined only recnm:ly. Smears showed a "monocytic leukaemie
type of pictura",

All xats have small granulomata in the chest eavity.

A et A ik A% g i 8 . iy
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Dr. Piggott described ICI's findings with a similar type of
polymer, Polymer with a surfactant coating could kill macrophages
(cells which take up particles in the body) whea cultures of the cells
wera in contact with thom, Silica and asbestos also kill macrophages
while many "nuisance" dusts do not, llowever, when the polymer was
washed free of surfactant it was no longer harmful to the cells. In
rats receiving the ICI polymer via the trachea, only minimal fibrosis
wes seen; these rats were not kepflong anough to demonstrate thac'
by this route a Wagner-type reaction diad not eegur,

Dr. Wagner i{s concerncd that inhaled particles of PVG duat might
be taken up by the tissues, transported to the liver and produce a reactio
in man similar to that which he has found in rats. One of his interasts
is in the mechanism by which tha polymer particles move around the body,
He has, as yet, no direct evidencs that PVC particles move from the chest
cavity but, by analogy yith the behaviour of silica particles, he feels
it reasonsble to assume that they do, He considers {t possible that the
particles migrate through the '"bare area" of the liver’(the part of the
liver immediately in contact with the diaphragm) to the blood vessels of
the liver where they aras taken up by specilalised cells (most likely the
Kupffer or similar cells) which then, presumably on bacoming malignant, }
pass to other parts of the body,

Dr. Wagner would like to repeat hia study using paste polymer and
alcohol-washed polymer. He would be williag to introduce fine (cosmecic
grade) talc as a control since this produces fibrosis (the granulomata in
the chest) but not cancer (in man). He would also like some polymer to
investigate the feasibility of producing dust clouds suitable for a
long-term rat inhalation experimaent. He suggeastad that industry wmight
consider approaching Harwell to carry out studies on the migration of
PVC coated radioactive iodine particles into the body; this he felt
would zuswer quickly whether or not PVC particles could enter the body
tissues following inhalation; the same material could, of courss, be
used to trace particles from the chest and so would ba useful to
Dr, Wagner in iavestigating his theory of particle migration,

. .
The CIA's concern will be mot so much with the theory of mechanisms
of particle transport as with the relevance of the Emdiugs to man,.

Three aspects are of interst: .

a) do PVC particles of the size found in paste polymers enter the
tissues in significant quanticies when i.nhalcd (and therefore
ingested)?

b) does the suttactan: coating play any x-'oli? .

¢) ' 1f particles do anter the tissues will a ainih.r :upouse to that

in rats occur in man?

In relation to a) and b) {t would seem reasonsble for the CIA to
p:ovi.de the samples requested by Dr. Wagner, that is

1)  * paste polymer as previously tested ' N
2) aleoholewashed paste polymcr - p:ofu'ably giving a negative
* macrophage response . . o .
L . ' ' )
) Continued..,
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A6 W’“‘Q- C / £\ TO: SPI VINYL SUBCOMMITTEE

FROM: W R SORENSON/W D DAVIS
JUNE 28, 1978

. PAPER FOR EMAS MEETING, 5 MAY 1978 AT REGINA HOUSE

EfIVED
PVC DUST RESIAEE 4 DEVELOPMENT
JuL 5 1978
1 Summory Note on Meeting with MRC Pneumoconiosis Reseorch Unit W, M. SMITH
January '
Introduction

Under CIA auspices, o meeting was held on 31 Jonuary 1978 with HSC.
EMAS, DHSS, TUC, BIBRA and CIA representatives pressnt to ditcurs the MRC
work on PYC dust. The following points arose.

(o) Dr Wogner of the MRC in August 1975 gave 48 rots ¢ single inire
pleurcl injection of 20 mgm of PVC emulsion polymer in scline.
Between 12 and 18 months, @ animals died and of these & her iiver
tumours. Pathologists agree 3 tumours were malignant, arising
from Kupffer cells. One tumour occurred ot the injection site.
Nothing further was found until rots 33-45 died and showed liver
ond spleen fibroses and Kupffer cell daomage. '3 animals stil]
.SUrvive, '

“(b) In January 1977, D§ Wagner exposed 48 rats to inhale an atmosphere
contoining 12 mg/m” PVC emulsion polymer dust for 7 hrs day/5 dcys week
for 5 months., In June 1977, § exposed rots were sacrificed ond
evidence found of dust deposition in moerophoges in the alveoli,
lung tissve, liver ond spleen. In Jonuvary 1976, a further 6 rots
were sccrificed and found to have interstitial fibrosis and multiple
granulomota in lungs, eggregates of dust around splenic vessels and
occasional porticles in Kupffer cells in the liver. :

{c) In post mortem examinotions of human cases in the Llandough Hospitol,
Dr Wogner found PVC porticles in lungs ond liver of a mon who died
from Kupffer cell sarcomo, PVC in the liver of @ man who died from
a liver tumour, PVC particles in liver ond spleen (and interstitigl
fibrosis) ine mon who died from bleeding oesophagal vorices and PVC
particles in lungs ond spleen of a South Woles factory employee
who died of bronchitis ond emphysema.

(d) Dr Pigott of ICI's CTL described in vitro and in vivo expeximents
with PVC powders. In vitro, emulsion polymers were cytotoxic when
some specific surfactonts were left on the porticles' surface.
Introperitoneal and introtracheal injection of emulsion polymers
into animals showed no xesponse after 6 months. Dr Pigott concluded
the PVC powders he had tested in this woy were unlikely to produce
fibrosis in man. , :

(e) Dr Elmes ond Dr Wagner thought it wos too early for Dr Pigott to drow
such a conclusion. DMoreover there was scottered elinical evidence
in the literoture to support the possibility thot PVC dust may be
fibrogenie but Dr Elmes agreed an epidemiological survey would be
required to prove this. All ogreed that such o survey could not be

warranted on the bosis of the present evidence.
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