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PVC DUST
I hope this note will bring you up to date on what is happening on
PVC dust in the UK,

Tripartite Medicol Meeting 24 January 1979

So far as PVC 7urtisconcernod, this was a much hoppier meeting than w

have had for 1/2 years because the Health and Safety Executive (HSE) and

in particular its Employment Medicol Advisory Sexvice (EMAS) were sotisfi d
that industry is giving serious attention to PVC dust. Industry may not
yet be doing everything HSE would like to see us do but we have made a’
start. Work already initiated was reviewed and possible further work
programmes were discussed as follows,

Literature Survey

Dr Greenberg of EMAS tabled the ottoched paper Appendix 1 noting work
reported since we hod met in Moy 1978, He included o personal communication
from Dr Burrows of ICI on @ survey of workers in on ICI PVC Fabricoti n unit -
regrettably this paper has not been accepted for publicotion because f
defects in its protocol, This contrasts strongely with the ease with

which Mapp et al and others of our antagonists con publish, EMAS and HSE
continue to note that industry has not been able to disprove that long

term inhalation of PVC dust is harmful to men.

Dr Pigott of ICI's Central Toxicology Loboratory has had o literature
search done on PVC dust. We have pruned the list because it contained s
much morginol moteriol and we hope to have something better available soon.

Survey of PVC Dust Exposed Employees ot ICIl's Hillhouse Works

When Dr W G F Adoms reviewed the work we had done in 1975/6 on ICI's
Hillhouse employees examined by the National Coal Board's Radiographic Unit,
he found thot he could not write a paper acceptoble to a scientific j urnol
because of lack of adequate control populations. Having met o somewhot
similor problem in Dr Burrows' study and still being criticised by th HSE
that we commented odversely on alreody published popers but published
nothing ourselves, ICI hove asked on independent body, the Institute

of Occupationol Medicine (IOM) in Edinburgh to corry out a survey which
could and would be published. This work is now under way, The IOM are
surveying 750 people out of o 2,400 population who have been ot some time
employed ot Hillhouse in the period since 1 Janvary 1967. The IOM hav

been given o free hand in choice of exposed and unexposed, present and
former employees, In addition to full chest x-roys, spirometry, gos tronsf r
tests etc, the IOM's industriol hygiene team will survey environmental
conditions in the plant. The IOM ore free to publish their survey in th
medical and scientific press and indeed ICI will expect them to do so.

Already there are some criticisms emerging about sumpling/selection of
people for inclusion in the survey. Regrettobly the IOM ¢ uld not devot
the res urc s t examin the t tal population. Th entire matter f
sampling/s lecti n has been 1 ft t the IOM ond has n t been influenced
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by ICI. It is hoped that the survey will be reported by mid-year though
it may take longer than this to get into journals. C

We would plead that other companies who have done regulor studies of their
PVC dust exposed populations should publish their findings. If you hav
negative information, it is worth publishing..

Improvement in PVC Dust Hygiene

At some PVC plonts, capitol expenditure has been authorised to improve dust
hygiene and HSE are pressing us for details of results of monitoring in

our plants. Visits by HSE and EMAS personnel have been made to emulsi n
PVC plants in particular to familiorise themselves with processes and
conditions, They seem however more concerned about conditions in cust mers'
premises and were pleased that the UK PVC producers have now revised their
literoture to re-emphaosise to customers the need for gore_in handling PVC
dust ond for keeping as far os possible below 10 mg/m”. Though they did
not say so explicitly, we believe that the survez they had asked th

Medical Research Council's (MRC) Pneumoconiosis Research Unit (PRU) t

carry out at a customer's premises hod not revecled any respiratory
disorders despite allegedly high PVC emulsion dust concentrations in the
working atmosphere, The survey was led by Dr J C Wogner himself who is
reputed to take the view thot the exposures had not been long enough to
show any physiological effect.

Animal Studies

The UK PVC industry is divided on its view about the velue of a dust
inhaolation study on enimals. The cost would be at least £500,000 f r on
inholation experiment and in ICI's experience the technical difficulties
would be enormous. Moreover the choice of which "PVC Dust or Dusts" would
be far from easy when one considers the differing particle sizes, surfactont
coatings etc; our critics would say that Product XYZ proved to be oll right
but Product « with a different surface area/structure might not! After

3 years work and Z0.5m expenditure, we could be left with an equivocel
result which would overshodow even the most negative findings in an
epidemiological survey. The question arises whether this money would be
better spent in improving works hygiene,

The HSE ore still clearly of the view that further aonimal work is

required here (but it is of interest to note their very firm view that
enough animals had been socrificed on VCM toxicity work). Some UK
companies ore in favour since this could be one way of rebutting Wagner's
claims for his own work which he has not yet published in full and ols

it would obviate the criticism that industry experiments on humans rather
than animals. In eddition to the technicel difficulties of the inhalati n
experiment, there are some cogent orguments against the need for
inholation experiments,

(a) Only one alleged pneumoconiosis cose has been reported in any
detoil (Arnaud).

(b) Many companies have x-rayed employees regularly and found no coses
of pneumoconiosis. Selikoff has x-rayed many US PVC workers and
found no cases,

(¢) In the UK, suspected cases are referred t Pneum coni sis M dical
Panels - none attributable to PVC have b en reported to our
knowledge, ucce
010814




(d) Short term tests at ICI's CTL have not indicated fibrosis.

(e) The NIOSH work on inhalation exposure of Geon 121 to monkeys, guin a
pigs and rats gave no evidence of fibrosis, NIOSH say the exp riment
was designed to test for fibrosis -~ they don't know how they w vld
overcome the problems of design of such an experiment to test for
carcinogenicity and indeed they say they would undertcke such a
study only if iuman epidemiology gave an equivocal result.

(f) On the subject of carcinogenicity, Wagner's work on rots does not
appear to indicate such an effect and neither Waxweiler nor any
other epidemiologist has yet produced a well accepted study in this
area.

The UK industry is coming round to the view that they should ask o small
group of experts to construct o protocol for a PVC Dust InhalationStudy

to demonstrate whether PVC dust is carcinogenic and/or fibrogenic. Th
exercise of composing the protocol may help in deciding whether the study
is practicable, This group has also proposed a protocol for studies

to assess the validity of the intrapleural injection technique aos o meth d
for testing carcinogenicity of particulate matter but no decisions hav
yet been made whether to commission such @ study oxr if we do, how widely
to cast around "dusty" industries for financial support.

Epidemiological Studies

Like ourselves, the HSE have tried to have o dialogue with Waxweiler
post=Dubrovnik but failed. Everyone seemed to be agreed that Woxweiler had
done an interesting but complex piece of work which deserves further study
by people competent to do so. The HSE epidemiologists would like t try
out the Waxweiler approach as another potential tool. They proposed a
mortality study of workers exposed to PVC dust in the UK - this would b

o natural extension of the VCM study done in 1974/5. However the mixed
exposure to VCM and PVC dust could be difficult to disentangle in j b
histories. HSE were ademant that @ survey in PVC fabricotion workers would
be even more difficult, A small group of Governlent/industry biostatisticians
will meet to discuss the feasibility of such o study. The HSE seem keen
to do it but some industry representatives doubted whether the vast

omount of work involved could be justified. (Ifit avoided o whole-life
inhalation study on rats it could be a worthwhile venture!

In July 1978 we found from Ethyl Corporation that Dr Petricio A Buffl r
of University of Texaos would be publishing a paper which olleged an xcess
of respiratory tumours in PVC workers. Though Dr Torkelson of Dow has
asked that I should be given a pre-print, this has not yet been rec ived,
HSE didn't know Dr Buffler or of her work. However she is known t

ICI's Dr Paddle who hopes he may meet her this month at Stanford. .

Medical Research Council ond University Reseorch

Dr Wagner of the MRC has been provided with samples of washed and

unwashed emulsion PVC powders for his animal work. (Some samples hav - been
washed to remove surfactants.) The samples are from BP and ICI but hav
been supplied under Chemical Industry Associotion (CIA) Code Numbers. The
MRC claim that they can distinguish between the CIA codes and tell whose
material they or xamining: Dr Wagner and his Dir ctor, Dr Elmes, have
visit d ICI's plants and expr ss d disappointm nt that they had not been
commissioned t carry vt the Hillhouse study, uce
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Dr Wogner does not disclose much about the progress of his own onimal

work where he must either be finding z ro results or encountering probl ms
he won't aodmit t us, Oddly enough in Appendix 1 Dr Greenberg does n t
refer to the paper Dr Wagner gove to the Pathological Society of Gr ot
Britaoin and Ireland in Southompton on 5 July 1978, The synopsis of the
paper was as follows:- -

" THE BIOLOGICAL EFFECTS FROM FINE POLYVINYL
CHLORIDE PARTICLES

J C Wagner

MRC Pneumoconiosis Unit, Llandough Hospital, Penarth

Attention has been focussed, both in man aond experimental
animals, on the effects of inhalation of the gas monomer,

vinyl chloride, Recently, note is being taken of the possibl
-effects of the inhaolation of the polymer in man. The particles
in question are those produced commercially as 'paoste polymer®,
having an average diameter of 0.15 microns, and accounting for
more than 10% of the production in Britain. There are now strict
regulations for the control of the monomer gas, but the particles
are regarded as nuisonce dust ond their emission is not covered
by specific legislation.

Our studies on rats where both inhalation and implantation wethods
of exposure have been used, and examination of tissue from human
cases exposed to 'paste polymers', indicate that these small
particles are not as benign as has been supposed., Techniques have
been developed by which these porticles can be demonstrated in
ordinary histological preparations, ond by transmission
electronmicroscopy. "

This is a foirly guarded stotement which didn't attract any attenti n.

The CIA samples mentioned above will be used by Dr Wagner in injection
(presumably intra-pleural) experiments eorly 1979. He would like to do
more PVC dust inhalation studies and it is rumoured that he is trying to
get o university team (with no previous inhslation experience!) inv lved.
Clearly progress is slow ond this could in laorge part be related t th
immense methodological problems in this area. My own laymon's view is that
Wagner seems to be trying to correlate intra-pleural or intro-tracheal
injection with inhalation aond set up say IP injection as o quicker, cheap r
test for coarcinogenicity of particulates,

The CIA are doing everything possible to provide Wagner ond vniversity
researchers with materials ond information. Is there any comparcble
activity going on in European universities or research institutes?

Itolion Epidemiological Study 0?&326

It is interesting that neither the HSE nor the Trode Union Congress

Medical Adviser is pressing us for on explanation of Foa et al or Mapp t al
papers, Like ourselves, they seem to have concluded that if there had in
fact been so many PVC attributable pneumoconiosis cases in Italy, we

would have had much mor informati n from the Italian compani s concerned
and the press/scientific literatur would hove publicised th cases.




PYC Staining Technique

Some time ago my colleagues Pigott and Wilson

in our Central Toxicol gy

Laoborotory developed a staining technique for PVC particles. This technique

has been mode available to Wagner, Arnaud, Dr
recently to Dr Kammuller to be given to CIVO.
be subject of a paper in the Journal of Stain
in identifying PVC particles in path slides.

J Stqfford

Circulation

APME VCM Committee

UK CIA VCM Committee
PVC Dust file
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Mr G J Sleddon

Dr B8 Bennett, Hillhouse
Dr F W Best, Millbank
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Dr W Daovis, Goodyear
Mr R N Wheeler, UCC
Dr M N Johnson, BFG
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Dr J Conbere

Mr M J S Gibbons

ICI Americas

JS/MJE/DS0-107
6 February 1979

Torkelson of Dow and m ¢
We hope this techniqu will
Technology and prove useful
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"PULMONARY DISEASE IN THF VOW/PVC INDUSTRTES

P . )
Some Further Reports Studied Sinee Yny 107"

Some Biochemical and Histopathological Chnnren Induced by PVC Dust Zﬂeon—1217in
Rat Lung. Agarwal, D.K. et al (1978). Environmentzl Research, 16, 333314,

"Enzymatic and pathomorphologic alterations in rat lungs were studied at different
time intervals up to 180 days after a single iniratracheal administration of 25 mg
of polyvinylchloride dust. The activities of two energy-linked enzymes, succinic
dehydrogenase (SDH) and adenosine triphosphatase (ATPase), and three lysosomal
enzymes, acid ohosphatase, glucuronidase, and ribonuclease, were significantly
inereased in the early veriod and then started to decline. The activities ¢ SDH
and ATPase reached control values at 150 days, while those of the lysosomal enzymes
remained significantly higher up to this period. Histopathalogically, the pulmonary
response was in the form of acute inflammatory changes during the early stages of
dust burden, followed by the development of granulomatous lesions containing small

amounts of stromal elements."

No significant difference was stated to have been observed in the rate of mortality
of control and PVC/Administered rats, no letails are given of population mizes,
pattern and causes of death or histopathology other than of lung tissue,

Malignant Tumours of the Liver and Lungs in an Area with a FVC Imfustry,
Saric, M, et al (1976). Environmental Health Perspectives, 17, 189-192

"The incidence of malignant tumors of the lung and bronchus and of cytologically
confirmed primary malignant tumor of the liver was analyzed for a 4-year peri d
in a city with severnl factories, including a PVC industry. Prior to the study
of two cases of angiosarcoma of the liver were diagnosed in workers employed in
PVC production. .

The total incidence of analyzed tumors was only slightly higher than predicted.
The tumors of the liver recorded did not show any dependence on place of work r
residence. During the neriod of observation, malignant tumors of the bronchus
(lung) were not recorded in the PVC industry. Their rate in the area in which
the PVC industry is situated was approximntely the same as that for the entire
city area, T . -
The satudy does not indicate that the occurrence of malignant tumors other than

angiosarcoma is associated with exmosurc Lo vi=vl chloride."
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The period nf observation was too short for n '~“initive coneclusion to be reach d:
furthermore a substantial proportion of perse - w.th lung cancer could not b

adequately investigated.

An Epidemiolormical Investipgation of an Excess Lunp Cancer Risk in a Synthetic
Chemical Plant. Waxweiller, R.J. et al (1978) it

While this does not conclusively demonstrate a causal relationship between exposure
to PVC dust and lung cancer, it indicates such a possibility and merits further

consideration.

Works of Wagner, J.C,

In a series of personal communications, he has reported the presence of PVC particles ]
in lung sections obtained from PVC workers. In his animal studies, intrqi pl ural
instillation has shown there to be diasemination with evidence of particles pr sent

in lung sections. His inhalation study on rats showed there to be pulmonary fibrosis
and multiple granulomas.

)
Pathology of Polyvinyl Resins. Proussard, G. (1969) Folia Medica 52, 102-108

This paper claims that PVC resin powder on intalation accumulates in the lung with

a consequent loss of alveolar surface. He corsiders the powder i!faolublo and inactive.
He further considers that when mixed powders are inhaled pulmonary fibrosis may

develop with a restricted ventilation defect, alteration in the alveolar-capillary
permeability, and an obatructive or combined type of defect in the case of pulmonary
fibrosis. The radiological appearance is said to be reticulation with enlarpement

of the hilar lymph nodes or a micronodular s-mearance without enlargement of the hilar
lymph nodes. Clinically, chronie bronchitis with progressive respiratory insufficisncy,
alternating with veriods of remission of the symptoms are said to occur.

Unfortunately there amno hard data to support these contentions and although several
references are liasted at the end of the paper it i uncertain as to vhat ‘support

they give to the asseverations of this paper.” o o s -

-

Radiological and Lung Function Studies of Workers Exnposed to Polyvinyl Chloride Dust.
Burrows, G.E. et al (1978?7) Personal Communicn“ion Summary

"The r sults of a number of studies on the effects of PVC dust b th in vitro and
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-'in animals and man have been confliclinr, The present studies performed in 1096
amd 177 conpist of chest radiolnpicnl nnd Lunpg function asacrrment of male
workers exnosed to PVC dust. In 7970 Chent X-rays were tnken nn 170 men exnosed
and 5% men not expoaed to PVC dust, In "977 09 men: 04 exposed te PVC dust
only, 112 exposed to solvents only and 297 cxnosed to a mixture of both, apreed
to fill in the MRC questionnaire on respiratory function and verformed simmle
spirometric teats.

‘The radiologieal survey showed no pneumoconiosis and the provportion of all
abnormalities was the same in the two pgrouns,

Lung function, forced expiratory volume (FEV1.O) and forced vital capacity (FVC)
weredetermined for members of each of the three groups. No differencas were found
after allowance was made for apre, height and smoking,

When service and smoking effects were aeparately conmidered, the latter is shown
to be the dominant cause of reduced function. - . '
Work with PVC dust has not produced deleterious effects on lung function in this

sﬁudy. "

There are a number of observations one might make on this study, Thus it would be
helpful to know more about the background to the x-ray study in terms of response

rate, turnover of employees etc., Although the MRC questionnaire was employed,

(the method of administration was not a standard one) the results are not discussed,
The pulmonary function study reveals larps standard deviations suggesting that the
study was not adequate for detecting moderate differences in lunqbfunction between

the exposure groups even if these had been preaent. If pneumoconiosis under the
circumstances of thias particular study had a low prevalence, it would be easily

be missed in a study of this nature, Ideally, one would have wanted a total populati n
study with standardised methods of observation (x-ray reading, symptomatic enquiry and
lung function) and analyses admitting the most heavily exposed to be studied separately.
This paper does not resolve the position vis-a-vis therespiratory effects f PVC
inhalation.

Various Studies of Meat Workers Asthma

While these relate to euiasi?nn g:ol hented labels and wrapping material, there is
aea

evidence in some cases that/may be due tn commonents such a phthalic anhydride, 2, S -

di-tert-nnyl.quinqpo‘gnd dicyclohexylvhthnlate, Other irritant substances may also

be formed, While these repnrta have no iwmedinte bearing, they underline th importance

of conaidering the composition of compounded reain,




*NIOSH Animnl Studies = Remorts dated Sth May *977 (Rats), 10th May 1977 (Guinen Pips)

amt Oth Aeptember 20 (Monlieyn) migned Choudarl Komminant

This wag a 12 month study only of rats exposed tn PVC at 1N mn/n* for 6 hours/day
for % days/week. '/ exposed rats and G4 control mn]é rnts were uned., It war
concluded that there wns no inflammatory or otherddderias effects geen in the
lung of exposed animals that could “e attributable to PVC inhalation,

Male guinea pigs were similarlv exposed for a 12 month period (% exposed, control
39). As with the rats there were more macrophapes ngggg?t in the lungs of exposed
animals but it was concluded that no inf’ammatory or/deleterious effects seen in the
lungs of these animals could be at:tributable to PVC inhalation.

10 male Cynomolgus monkeys were exposed to similar levels for almost 22 months. "It
was conc¢luded that the only contribution of the inhaled PVC dust depositi n and
retention to pulmonary tissue mornhology, was numerousagprepations of PVC-containing
macrophages,

The report of plant material in the lungs of exposed animals could have aff cted
interpretation in certain circumstances. It ir - :ficult’%o renoncile the results
of these experiments with others reported. The studies wers n:% set up to d termine
carcinogenic vronerties of PVC dust, which incidentally i3 not specified in th
documents available. In a letter to the Chief of the Patholopy ssetion at NIOSH,
B.F.Goodrich Chemical Company, both Geon 121 and Geon 92 are referred to. Which was
used in these studies was not =pecified in the papers available,

PVC Chronic Inhalation Toxicologsy Study

A document which is a photocopy of two papes of tyvescript and one table with no
attribution is presert on the department files., The clue to its origin lies in th
following quotation:

"In light of the relationship unequivocaly established between occupational
exposure to vinyl chloride monomer and liver angio-sarcoma and the concern :.
expressed on potential risk to human heal:n from exposure to polyviﬁ}lvehi"iido
(PVC) dust manufactured and used from no” ~%erizatioh of the vinyl chloride .
monomer, DBBS in FY'?75 in itas vroject »"- on "Chronic Exploratory Toxie 16éj
Studies and Tes%s of Validity of Industr<-1 Air Standards" proposed an inhaiation
exposure study with PVC dust. Actual exnnsures to a representative material

(B.F, Goodrich Comoany (Geon 121) bepan in Fabruary 1976 utilising 3 speci a
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:Although there are certain numeric~! !'i~rremancies Yetween this anparent summary
paver and the 3 mamma’ study renortce. '+ ve pv 1IOSH, it is norsible that thev

refer to the mame study, Neverthe® o - 'n mhstract refers to further data not
included in the NIOSH reports inelur -~ miimenary funetion of the monkeys mnd
biochemica®l/elinical chemistry on g ~na nir and rat, Tests for liver damare

were relatively insensitive so tha* * is not nossible to conclude that there was

no liver damape but only that no ex:t-rneive Covgtions”™ liver daﬁage occurred, The
monkey pulmonary funetion teats sur--=¢ Lene 7 "oss of luns recoil nreasure
probably as the result of apeinp and there wns sore - .ilcation of =small air-way
obstruction of non-gtatistical gignificance. At mon-hs 22 comnared with pre-exposure

data of lung function no sipgnificant differences were obsesrved.

Functional Respiratory Changes upon Chronic Exposure to Monomeric and Polymeric
Vinylchloride. Mapp, C (1978) Istituto Medicina del Lavero, 69, 151-162

258 workers producing polyvinyl chloride were studied by reapiratory symntom
oquestionnaire, lung function radiorraphy ete. In their conelusions the auth rs
conzider that vinylchloride monorer has acdverse effect on lung function which is
generally moderate in terms of nrcvnlence and severity as cdistinct from a foreign
body type reaction due to polvmer. Thev rnise the mosaitility of a wotentiation

of effects between monomers,volymer nowders and tobacco which can lead to obstructive

disease and symptoms of chronic bronchitis.

CONCLUSIONS

The additional atudies reviewed do not disprove t*r suppestion that the 1 np .
term inhalation of FVC dust ('nure’' and commounded) may be a hazard to man in
terms of respiratory disease (malipnant and non-malipnant) or disease of other

systems,
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