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FOREWORD

During the past  year ,  a number of in d u str ia l  m a t e r i a l s  have com e under 
attack  in public news media a s  a re su l t  of heightened public in te re s t  in the e n v iron ­
ment.  The potential of such m a te r ia l s  to a d v e r s e ly  a f fec t  the health of the gen era l  
population through environmental contamination has been r a i s e d .

One such m ater ia l  is  a s b e s to s .  J h e r e  have been a r t i c l e s  in the p r o f e s ­
sional l i t e r a tu r e 1 2’  ̂ and in the lay  p r e s s 3 4 5 6 7 8 9 which p r e se n t  h ighly e x ag g e ra te d  views 
of the nature and extent of the potential p ro b lem .  P ro m p t  c r i t i c i s m  has  followed
pointing to erroneous interpretation of ex ist ing  f ac ts  and publicat ion  of  m is in fo r -  • 4 . 0matxon.

At the suggestion of s e v e ra l  of its  m e m b e r s ,  I n d u s t t ia l  Hygiene F o u n d a ­
tion held a meeting on Ju ly  19, 1966 to su m m a r iz e  what in d u stry  i s  doing to 
develop information to protect  the health of i ts  em ployees  and the public f ro m  
potential environmental h azard .  Such inform ation  should be of co n s id e rab le  
value to all  those respo nsib le  for  planning of environm ental  and occupational 
health re se a rc h ,  whether in industry, u n iv e r s i t ie s  or  governm ent.

It is  appropriate  that Industr ia l  Hygiene Foundation, a  nonprofit  r e s e a r c h  
a sso c ia t io n  o: in dustr ies  for advancem ent of health c o n se rv a t io n  in m a t te r s  r e ­
lated to industry 's  operat io n s,  products  and w a s te s ,  should a s s i s t  in development 
of national environmental and occupational health r e s e a r c h  to help in su re  that 
in d u stry 's  needs a re  provided for  at all  s t a g e s  of p r o g r a m  developm ent.

1. Thom son,  J . G .  and G r a v e s ,  W .M. "A s b e s to s  a s  an U rban  A i r  Contaminant.  "
Arch. Path. 8J_:458, May 196b.

2. Thom son, J . G .  and G rav e s ,  W .M. " A s b e s t o s i s  in Urban P o p u la t io n s . "
JAM A 196:732-733, May 1966.

3. Anonymous. " A sb e s to s :  Awaiting ' T r i a l ' . "  Chem . Week, p.  32, Sept.  10, 1966.
4. G r o s s ,  P .  L e t te r  to Editor "T o d a y ' s  P r e s s i n g  Q u es t io n —How S a fe  is  Urban

A i r . "  Arch. Path. 82:195, Aug. 1966.
5. d e T re v i l le ,  R . T . P .  L e t te r  to E d itor .  A rch .  Path , (to be published)
6. G r o s s ,  P. L e t te r  to E ditor .  JA M A , (to be published)
7. Hackney, R. L e t te r  to Editor .  Chem. Week, p. 7, Oct. 8, 1966,
8. Brown, M. C. L e t te r  to E d ito r .  Ibid.
9. E d i to r ia l  Note (following r e f s .  7 and 8). Ibid.
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1.

Sub ject :  S u m m ary  of N eed» and Plana for  A sb e s to s  R e se a rc h

The p u rpo se  of this s e s s i o n  of the In d u str ia l  Hygiene Foundation 

M anagem ent Planning Meeting, held in the Hunt Room of the W ebster Hall 

Hotel on Ju ly  19, w as  (1) to help develop  a be tter  concept of the a sb e s to s  

in d u stry 's  environm ental  and occupational health r e s e a r c h  needs and what 

i s  being done to m e e t  them and (2) to provide  the U. S .  Public Health Serv ice  

Surgeon  G e n e ra l  with a su m m a ry  re p o r t  and any recom m endations which may 

be developed f ro m  the m eeting to a id  in sett ing , c lar ify ing ,  and reaching 

sound and re a l i s t i c  health con serv a t io n  g o a ls  in the national in te re st .

The m eeting w as  sp o n so red  by the Foundation 's  Po l icy  and P lan ­

ning C om m ittee ,

T h o se  attending the m eeting w ere :

Nam e Company

Bowman, H. M. T h ioko l 's  Reaction Motors Division
Colwell,  M .O . Aluminum Company of A m erica
C ra l le y ,  L .  J . U .S .  Public  Health Serv ice
D avison, E . K . D avison  Sand U G rav e l  Company
d e T re v i l le ,  R. T . P . Managing D irector  of IHF
E d w ard s ,  F . H . O w e n s-C o m in g  F ib e rg la s  Corporation
Grant,  L .  B. P it tsbu rgh  P la te  G la s s  Company
G r o s s ,  P au l D ire c to r  of IHF R e se a rc h  Laborato ry
Hatch, T . F . U n iv e r s i ty  of Pittsburgh
H azard ,  W .G. O w ens-Il l inois  G la s s  Company
M inard, David U n iv e r s i ty  of  Pittsburgh
Schrenk,  H .H . S e c r e t a r y ,  IHF Board  of T r u s te e s
Smith, F .W . Mine Safe ty  Appliances Company
Smith, K .W . Jo h n s-M a n v i l le  Corporation
Smyth, H . F . M ellon Institute
Wright, G .W . St.  L u k e ' s  Hospital

T-
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2 .

M r. Bowman opened the m eetin g  and a sk e d  D r .  d e T r e v i l ie  to conduct 

the s e s s io n  on A sb e s to s .  Dr.  d e T re v i l ie ,  who had a s k e d  s e v e r a l  of  those

pre sen t  to be prepared  to d i s c u s s  the ir  a r e a s  of s p e c i a l  in te re s t  and r e s e a r c h  

needs,  f i r s t  called  on Dr. G eorge  W. Wright to re p o r t  b r ie f ly  on h is  ac t iv it ie s  

of the past  year  in behalf  of the Quebec A s b e s to s  Mining A ss o c ia t io n  (QAMA),

Dr. Wright sa id  that he had been aw a re  of in d u s t r y ' s  in te re s t  in a s b e s to s  

s ince  about 1940, a s  a re su l t  of his  work at S a ra n a c  L a b o r a to ry  for QAMA. At 

that t im e no question was ra i se d  concern ing p o s s ib le  m a lign an cy .  At a meeting 

in Antigua in 1965, QAMA e x p re s se d  i t s  intention to le arn ,  "What i s  known, 

what we need to know, and what is  unknown" concern ing  the b io e f fe c ts  of a s b e s to s .

Concerning what i s  known. D r.  Wright l i s te d  the following sc ie n t is t s

who w ere  present  in Antigua:

Dr. John Beattie  
C am bridge ,  England

Dr. H. Bohlig 
Lüdenscheid, W. Germ any

Dr. Paul C a r t ie r  
Thetford Mines, Quebec

Dr. A. C la a s s  
Luxembourg, Be lg ium

Dr. L. J .  C ra l le y  
Cincinnati,  Ohio

Dr. A. J .  d eV il l ie rs  
Ottawa, Ontario

D r .  John C .  G ilso n  
Penarth ,  G la m o rg an ,  W ales

D r,  R oger  G r a in g e r  
A s b e s to s ,  Quebec

D r.  Pernand  G r e g o i r e  
M o ntrea l ,  Quebec

D r.  Pau l G r o s s  
P it tsb u rgh ,  P a .

D r.  Roland Guy 
C a r t i e r v i l l e ,  Quebec

P r o f .  A. H ouberechts  
H a s se l t ,  B e lg iu m
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3 .

D r. J .  C . McDonald 
M ontrea l ,  Quebec

D r.  Arthur J .  Vorwald 
Detroit,  Michigan

D r.  Leo  Noro 
Helsinki,  F in land

Dr. J .  C . Wagner 
Penarth, G lam organ,  Wales

D r.  Sh erm an  S. Pinto 
T a c o m a ,  Washington

Dr. G eorge  W. Wright 
Cleveland, Ohio

P r o f .  Paul Sadoul 
Nancy, F r a n c e

Dr. Philip Enterline 
M ontreal ,  Quebec

D r.  K. W. Smith 
New York, New York

Dr. Philippe Duval 
Noranda, Quebec

D r.  J .  A. Vidal 
M ontrea l ,  Quebec

Dr. Eugene P e n d e r g ra s s  
Philadelphia,  Pa .

P r o f .  E .  C. V igliani  
Milan, Italy

M r .  K. W. Nelson 
Salt  Lake City, Utah

In the c o u r se  of  the QAMA Meeting, much of "what is  known" was 

reviewed and d i s c u s s e d .  D r.  Wright found the meeting very  valuable from 

a pe r so n a l  standpoint,  chiefly  reg ard in g  d i sc u s s io n s  of the very  pertinent 

q u e s t io n s ,"What we need to know" and "what is  unknown."

F o r  exam ple ,  he sta ted  that the word " a s b e s t o s "  is  a s  gen era l  a 

te rm  as  " b a c t e r i a "  and that it is  not p o s s ib le  to t ran s la te  data fro m  one type 

to another.  The types v a ry  with or ig in  and chem ica l  composit ion and alm ost  

never ex i s t  in a " p u r e "  fo rm .  It i s  v e ry  difficult to ca tego r ize  an exposure 

environment b ecau se  of the need to cap tu re ,  identify, recognize,  and quantitate 

the m a te r i a l  we now c a l l  " a s b e s t o s " .  During p ro c e ss in g ,  a s b e s to s ,  which is  

not in destru ct ib le ,  m ay  undergo d is so lu t io n  or change in form . Is the m ater ia l  

re d i s se m in a te d  identical  to the or ig ina l ,  or does it d i f fe r?

D r.  Wright indicated  that it had been sobering to rea l ize  the extent 

to which a s b e s t o s  is  d is tr ib u ted  in v a r io u s  form s in the genera l  population,
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and we m u tt  have better knowledge of where a s b e t t o s  m a y  com e  into contact 

with humans and better recogn ize  any ad v e r s e  b ioe ffec ts  which m ay  have 

re su l te d .

Dr. d eT rev i l le  next ask e d  if Dr. Kenneth W. Smith had any com m en ts  

concerning the A sb e s to s  Text i le  Institute p r o g r a m .  D r.  Sm ith  re la ted  

that the A sb e s to s  Textile  Institute i s  cooperat ing in an ex ten s iv e  in v e s t i g a ­

tion with the a s b e s to s  textile  industry by the U. S .  Public  Health S e rv ic e  

under the d irect ion  of Dr. Lew is  J .  C ra l le y .  The ATI has  fe lt  the im pact  

of  ad v e r s e  c r i t i c i s m  in the form  of p r e s s  r e l e a s e s ,  rad io ,  and te lev is io n  

a p p e a r a n c e s  concerning a s b e s to s .  As ide  from  knowing the f a c t s  concerning 

the tru e  e ffects  of a sb e s to s  upon m an, the in dustry  m u s t  be in c re a s in g ly  

concerned  with p re serv at io n  of i ts  m a rk e t s  a s  a m a tte r  of s u rv iv a l .  All 

the individual company can do to help solve  this p r e s s in g  p ro b lem  i s  to 

provide  funds, environments,  and individuals  for  study.

The b a s ic  r e se a r c h  needs will have to be " f a r m e d  out" ,  but stu d ie s  

a r e  a lr e ad y  being conducted on insulation w o rk e rs  on the West C o a s t  and 

m  the Midwest.  In Canada, Johns-M anville  Company i s  studying a l l  in s u la ­

tion w o rk e rs  who have p erm its ,  and this study h as  governm ent a p p ro v a l .

The ATI. a s  mentioned, i s  cooperating in an ex ten s ive  su rv ey  by the U. S. 

Public  Health S e rv ic e ,  Division of Occupational Health. The N ational 

Insulation M anufactu rers  A ssoc ia t ion  i s  vita l ly  in te re s ted  in developing 

in form ation  to p a s s  on to in su lator  em ployer  g ro u p s .

A s  he has  pointed out repeatedly . Dr. Smith fe e l s  that the p r im a r y  

need is  better definition of a s b e s to s  exposure ,  e sp e c ia l ly  im po rtan t  in 

ep id em io lo g ica l  s tu d ie s .  What i s  an a s b e s to s  w o rk e r?  In this  r e g a r d
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he sa id ,  the loose  thinking concerning a s b e s t o s  ex po su re  w as dem onstrated 

recently  in Pennsy lvania  when the o c c u r r e n c e  of m e so th e l io m a in a three- 

year  old child was attributed to the fa th e r 's  working in industry  under the 

union category  of an a s b e s to s  w o rk e r .  A ctu al ly ,  this union category  title 

c o v e rs  many individuals who have no occupational exposu re  to a sb e s to s .

At this point D r.  d e T re v i l le  c a l le d  on D r .  L ew is  J .  C ra l le y  to p r o ­

vide a b r ie f  rep o rt  on U .S .  Public  H e a l th  S e r v ic e ,  Division of Occupational 

Health plans.

Dr. C ra l le y  s ta ted  that he would like to cover  brie fly  three  a r e a s  

of U .S .  Public Health S e r v ic e ,  D iv is ion  of Occupational Health in terest .

(1) A p ro sp e c t iv e  longitudinal e p id em io lo g ica l  study is  now under 

way in four industry  exposu re  c a te g o r ie s :

(a) A sb e s to s  tex ti le s

(b) A sb e s to s  fr iction  products

(c) A sb e s to s  cem ent products

(d) A sb e s to s  insu lating m a t e r i a l s

The aim  is to cover  at l e a s t  2500 w o rk e rs  in each  ca tego ry  with a wide range 

of exposure  from  office to production w o rk er  and with built-in contro ls .  

E x p o su r e s  a re  being defined in deta i l  including f ac to r s  other than a s b e s to s .

In addition, the p a s t  h is to ry  of plants re g ard in g  a s b e s to s  exposu re  is  being 

re co rd ed  in an attempt to develop  re t r o s p e c t iv e  s tu d ie s  designed to com pli­

ment those of a  p ro sp e c t iv e  n atu re .  D etailed  inform ation  on each worker is  

being developed using a quest io nn a ire  a p p ro ac h ,  which includes occupations,  

h obbies ,  and sm oking  h is to ry .  T h e se  s tu d ie s  will be c a r r i e d  out over the

8005 1498



6 .

l i fe t im e of these individuals whether or  not they s tay  in the in d u stry .  At i n te r ­

v a ls  a follow-up will be m ade using B u reau  of Old Age and S u r v i v o r ’ s Insurance  

r e c o r d s  and State Department of Health death r e c o r d s  fro m  which a trend of caus  es of 

death will be developed for each gro u p .  A d es ign ated  num ber in each group will 

have periodic  m edica l  follow-ups to e s ta b l i sh  health  p r o f i le s .  While the p r o ­

spective  study i t s e l f  will  require  2 5-30  y e a r s  of w o r k e r s '  ex per ien ce ,  it m ay  be 

p o s s ib le  to recognize trends a s  e ar ly  a s  5-10 y e a r s  f ro m  the t im e  of the b ase  

line study.

(2) Concurrently ,  a study w ill  be m ade  of the lungs of individuals  in 

the cohorts  who died of c an c e r .  Th is  will include com plete  m in e ra l  an a ly s i s  

of t rac e  m e ta ls  including nickel, cobalt ,  chrom ium , etc .  In this  re g a rd ,  

individuals  will be cate go r iz e d  into two g r o u p s — those  having s ign if icant  

exposu re  before  mid 1940 and those entering e x p o su re  a f t e r  this  period .  T ech ­

nology h as  changed m arked ly  since  the 1930'»,  and contaminant f ines  of a s b e s to s  

have been reduced 30% or m o re .  E x p o su re  of w o rk e rs  i s  g en era l ly  no longer 

m a s s i v e .  Data collected should help provide in sight  in understanding past  and 

pre sen t  w orker health exper ience .

(3) The U. S. Public Health S e rv ic e  i s  a l s o  v ery  in te re s ted  in identi­

fying the various  types of pulmonary ferru g in ou s  bodies that have been o b serv ed  

in a number of per so n s  coming to autopsy  in h o sp i ta l s  in urban a r e a s .  F o r  

exam ple ,  talc  has been found to contain about 10% f ib e r s .  In veiw  of the w ide­

s p r e a d  u se  of talc in c o s m e t i c s ,  e t c . , could so m e  of  the fe rru g in o u s  bodies

be from  this s o u r c e ?  A lso ,  ju s t  what does  the p r e se n c e  of these  bod ies  mean'’

A U .S .  Public Health S e rv ic e  r e c o r d s  study begun by D r .  Philip  E n te r ­

line is  d es ign ed  to detect  contrast ing d i f fe ren ce s  in tren ds  in c a u s e s  of death of 

w o rk e rs  in different a s b e s to s  product c o h o rt s .  The im portance  of  K n o x 's  and
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D oll '»  «tudy i»  that e a r ly  data in d ica te»  that in d u str ia l  hygiene control of dust 

e x p o su re s  will reduce  the incidence of lung c an c e r  in a s b e s to s  w o rk e rs .

D r ,  d e T r e v i l le  then re q u e ste d  D r .  G r o s s  to provide a detailed d e s ­

cript ion  of IH F '»  F ib ro u s  Dust  R e s e a r c h  P r o p o sa l .

D r .  G r o s s  s a id  that T h o m s o n ^ )  has  found that about 30% of the 

people that had died in h o sp i ta l s  in Capetown (500 consecutive au topsies )  

had " a s b e s t o s  b o d ie s "  in the lungs.  The s a m e  a u th o r ^ )  had found a s im i la r  

p re v a le n ce  of " a s b e s t o s  b o d ie s "  am ong the hospita l  deaths in Miami, F lor ida .  

Cauna, Totten and G r o s s i )  exam ined the lungs of  100 non-selected  hospital 

deaths for which au topsy  p e r m is s io n  had been obtained and found that 40% of 

these  had " a s b e s t o s  b o d ie s ” in their  lun gs .  Ian W e b s t e r ^  recently reported 

a 47% pre v a le n ce  in Jo han nesb u rg .

T h ere  i s ,  a t  p re se n t ,  a  r e a so n ab le  doubt that " a sb e s to s  bod ie s"  are  

spec i f ic  in d ica to r s  of the inhalation of a s b e s to s  f ib e r s .  Such bodies have 

been found in co a l  m in e r s  and ta lc  w o rk e r s  where they have been called

(1) Thom son,  J . G . , et a l .  A s b e s to s  a s  Modern Urban H azard .  S. Air .
Med. J .  ¿ 7 :7 7 - 8 1 ,  1963.

(2) Thom son, J .  G . , et a l .  A s b e s to s  a s  an U rban A ir  Contaminant. Arch 
Pathol.  8_1_:4 58-464, May 1966.

(3) Cauna, D z id ra ;  Totten, R obert  S .  ; and G r o s s ,  Paul.  A sb es to s  Bodies 
in Human Dungs at  Autopsy .  JA M A  192:371-373. May 3, 1965.

(4) W ebster ,  Ian. R eport  of p r o g r e s s  quoted in the Annual Report  of the 
P n eu m o co n io sis  R e s e a r c h  Unit of  the South A fr ican  Council for Scientific 
and In du str ia l  R e s e a rc h ,  1965.
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" p se u d o - a sb e s to s  b o d i e s . "  Recently D a v i s ^  and C o l l e t ^  have d e m o n stra ted  

the in trace l lu lar  development of "a sb e s to s  b o d ie s "  s e c o n d ary  to am orphous 

m a te r i a l .

A sb es to s  occupies an anomalous posit ion in its  abil ity  to produce  lung 

d a m ag e ,  causing  diffuse f ib ro s is  and po ss ib ly  a l s o  lung c a n c e r .  It i s  a n o m a ­

lous inasm uch a s  no other s i l ic a te  has  been shown to p o s s e s s  this abil ity .

The f ib r o s i s  encountered in ta lco s i s  is  l im ited  to the t rem o l i te  v a r ie ty ,  which 

is  a s b e s t o s - l i k e . On the other hand, the pneum oconiosis  a s s o c i a t e d  with 

the mining of m ic a  (another s i l ica te )  has not been investiga ted  exp e r im e n ta l ly ,  

and the f ibrogenic activity of the dusts  coexist ing with the m ic a  has  not been 

evaluated .  Other s i l ic a te s  may evoke either m in im al  or re la t iv e ly  s l igh t  

in flam m atory  chan ges ,  and a r e  incapable of producing lung c a n c e r .

Inasmuch as certa in  polycyclic hydrocarbons and t r a c e  m e ta l s  known 

to be potent cancer-producing  agents have been dem o n stra ted  in a s b e s t o s ,  

p a r t icu la r ly  n ickel,  chrom ium  and benzopyrene, the p o ss ib il i ty  e x i s t s  that 

the t r a c e  m e ta ls  and/or  the polycyclic hydrocarbons m ay  be so le ly  re sp o n s ib le  

for the observed  pathogenicity.

This p o ss ib il i ty  is  supported by two findings:

1. The report  of Braun and T r u a n ^  which indicated that the p r e v a ­

lence of lung can cer  among Canadian a s b e s to s  m in e rs  was no g r e a t e r  than 

that of the gen era l  population. This was in co n trast  to the rep o rt  of D o l l ^

(5) D av is ,  J . M . G .  E lec tro n -M icro sco pe  Studies  of A s b e s to s i s  in Man and 
A n im a ls .  Ann. N. Y . Acad .  S c ie .  132:98-111, 1965.

(6) C o lle t ,  A. P e r so n a l  Communication, 1965.

(7) B rau n ,  Daniel C. and Truan ,  T . David. An E p id em io log ica l  Study of
Dung C an cer  in A sb e s to s  M in ers .  AMA A rch .  Ind. Health 0 : 6 3 4 - 6 5 3 ,  June 1958.

(8) Doll,  R. Mortality  from  Dung C an c e r  in A sb e s to s  V forkers .  B r i t .  J .
Ind. Health 12:81. 1955. .
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which indicated a g re a t ly  in c re a se d  r i s k  of lung c an c e r  among B r i t i sh  workers 

exposed  to a s b e s to s  dust  while fab r ica t in g  the a s b e s t o s .

2. In a recent  investigation  in the la b o ra to ry  of the Industria l  Hygiene 

Foundation, lung c a n c e r s  were found in r a t s  e x po sed  for 18 months to high 

concentrations of ch ry so t i le  d u s t . ^  B e c a u se  r a t s  exposed  to chrysoti le  dust 

by other in vestiga tors  fa i led  to develop  lung c a n c e r ,  there is  a good probability 

that the chrysoti le  dust  that produced lung c an c e r  was s ign if icantly  different 

from that which did not have this e f fec t .  It is  p o s s ib le  that this difference is 

caused  by a coating of n ickel s te e l  a l loy  applied to the a s b e s to s  dust  particles  

during the continuous h am m e r  m il l ing  p r o c e s s  u sed  for render ing  the dust 

r e s p i r a b le .  This method has  not been used  by p re v io u s  in v e s t ig a to r s .  Nickel 

has been found capable  of producing lung can cer  in t r a c e  am ounts .

Although a s b e s to s  and g l a s s  a r e  both s i l i c a t e s ,  the in d u str ia l  health 

experience  with w o rk ers  of these two m a t e r i a l s  h as  been v a st ly  different.

No pulmonary d i s e a s e  h as  been rep o rted  in w o rk e r s  exposed  to g l a s s  dust.

N e v e r th e le s s ,  the dust  of  f i lam entous g l a s s  has  been labeled  as highly 

dangerous in the lay p r e s s  by a s s o c ia t io n  with a s b e s t o s .  It is  a fact that 

although the effect of f lake  g l a s s  dust  on the lungs of an im als  has been reported, 

no s im i l a r  study has been m ade of the dust  of f i lam entous  g l a s s  which does 

not have an a s s o c ia te d  re s in  or f i l l e r .

It is proposed  to exam ine the re sp o n se  of a n im a ls '  lungs to different 

inorganic  f ibrous m a t e r i a l s  of c o n tras t in g  c h e m ica l  com po sit ion ,  and to 

c h a ra c te r iz e  the d i f fe ren c e s  and s i m i l a r i t i e s  in the r e sp o n se .

(9) G r o s s ,  P .  and d e T r e v i l l e ,  R . T . P .  E x p e r im e n ta l  A s b e s t o s i s : Studies 
- on the P r o g r e s s i v e n e s s  of the P u lm on ary  F i b r o s i s  .Caused  by Chrysotile 

D ust.  To be published .  ’
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It is  a l so  proposed  to investigate  the influence of t rac e  m in e ra ls  and 

po lycyclic  hydrocarbons ( i . e .  , benzopyrene) a s s o c ia te d  with chryso ti le  ore 

or the subsequent  p ro c e ss in g  on the long-term  re sp o n se  of  the lung to the dust.

Another objective of  this phase  is  to obtain definitive data on the lon g­

term  effect of  dust derived fro m  filamentous g l a s s  upon the lungs.  Three  

v a r ie t ie s  of such g l a s s  dust will be investigated:

1. with the phenol-formaldehyde-type of binder
2. with the binders used  in textiles
3. without binder

In addition, a  com para t iv e  study of the three m ain  types of a sb e s to s

dust  (ch ry so t i le ,  am osite  and crocidolite)  is  proposed  to attempt to pinpoint

the c a u se  of b iological  a c t iv ity — i . e .  , whether due to s i l i c a te s  per  s e  or the

a s s o c i a t e d  t rac e  m eta ls  or h yd rocarbon s.  Po sit ive  findings would be a  b a s i s

for identifying any p o ss ib le  health hazard s  and for su ggest in g  spec if ic  engineering 

or other p r o c e s s  controls to elim inate such h azard s .

I. The following fibrous m a te r ia l s  will be reduced to r e sp ir ab le  

p a r t ic le  s i z e  ( < 3 jj. ) and will be injected in amounts of 3 .5  m g .  to 30 m g .  as 

aqueous su sp e n s io n s :

1. chrysoti le  dust (prepared  by milling in Wright m il l  and 
with dem onstrated  carc inogenic  potential)

2. chrysoti le  dust (unmilled synthetic)*
3. aluminum nitride
4. t r ica lc iu m  phosphate (filamentous)
5. f ibrous g la s s

a .  with phenol-form aldehyde-type binder
b. with binder used for textiles
c .  without binder

6. m agn es iu m  hydroxide (brucite)
7. m in e ra l  wool
8. zinc oxide (filamentous) "

*  Synthetic chrysoti le  has been pre p are d  at Mellon Institute By O r .  William 
G ran q u is t .  E lec tron  photom icrographs show the c h a ra c te r i s t ic  tubular c r y s ta l s .
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Th ese  m a te r i a l s  will be in jected in tra trach ea l ly  into h a m s t e r s  under 

ether an e s th e s ia .  P re v io u s  exper ien ce  has dem on strated  that a s b e s to s  bodies 

will fo rm  in re sp o n se  to chry so t i le  dust  within five months.  The an im als  will 

there fore  be held for  f i x  months and then kil led .  A sb e s to s  bod ies  will be 

sought in lung ju ice  a s  well a s  in the lung t i s s u e s .

The lungs will be expanded with buffered form alin  under a head of 

10 cm . of w ater .  B locks  rem oved fro m  these lungs will be sec tioned  at 6 U 

a fter  para ff in  im pregnation .  T h ese  sec tion s  will  be sta ined by different 

methods and photographed sequentia lly  to provide  m ean s  for studying m ore 

com pletely  the t i s su e  reaction  to these  va r io u s  m a t e r i a l s .  S e a r c h  for the 

s o - c a l le d  a s b e s to s  bod ies  will be m ade using routinely s ta ined  section s ,  and 

sections sta ined for  iron. In addition, unstained c le a re d  sec t io n s  will be 

exam ined under d a rk - f ie ld  conditions for a s b e s to s  bod ies .  The la t ter  glow 

when examined in this manner.

The difference  in t is su e  reaction  between the synthetic chrysoti le  

dust and that which i s  known to be fibrogenic  a s  well  a s  carc in ogen ic  will 

point to the contribution to pathogenicity made by one or m o re  of the various 

trace  su b s tan ce s  which may be a s s o c ia te d  with chry so t i le  a s b e s to s  dust a s  a 

resu lt  of p r o c e ss in g .

The developm ent of " a s b e s t o s  b o d i e s , "  be tter  term ed  F e r ru g in o u s  

bodies,  to dusts  other than a s b e s to s  would point to the n on -spec if ic ty  of 

these s t r u c tu r e s  and to the d e s irab i l i ty  of co llecting such " a s b e s t o s  b od ies"  

from  human lungs in o rd e r  to su b ject  them to e le c tro n -p ro b e  a n a ly s i s .  Such
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a n a ly s i s  could give information in re g a r d  to the ch em ica l  m ake-u p  of the dust 

re spo n s ib le  for the development of the F e r ru g in o u s  ( " a s b e s t o s " )  body.

II.  In ord er  to explore  the étio logie  role of the va r io u s  components of 

chryso ti le  a s b e s to s  in the production of lung f ib r o s i s  and lung c a n c e r ,  s ix  

s e r i e s  of r a t s  will be in jected in tra trach ea l ly  with the following:

1. chryso ti le  dust known to be c a r c in o g e n ic ^ )
2. synthetic chry so t i le
3. synthetic c h ry so t i le  plus n icke l
4. synthetic chry so t i le  plus chrom e
5. synthetic ch ry so t i le  plus n ickel,  chrome and benzopyrene
6. nickel alone or  with carbon a s  c a r r i e r
7. chrom e alone or  with carbon a s  c a r r i e r
8. benzopyrene with carbon a s  c a r r i e r .

T h e se  r a t s  will be held for two y e a r s  and then killed. The lungs will 

be p re p are d  for examination and sec t ion s  cut in the s a m e  m ann er a s  in 

P h a se  1.

T h ree  other s e r i e s  of ra t s  will be injected in tra trach ea l ly  with the 

following dusts :

1. f ilamentous g l a s s  with phenol-form aldehyde-type binder
2. filamentous g l a s s  with the b ind ers  used for tex ti le s
3. filamentous g l a s s  without binder.

These  an im a ls  will a l s o  be held for two y e a r s  and then kil led. The lungs 

will be p r e p a r e d  and studied a s  in the preceding g ro u p s ,  with s p e c i a l  attention 

to a s b e s to s  bodies in lung t i s s u e s  or ju ice .

The number of an im a ls  per  s e r i e s  will be such that there will  be 

no doubt regard in g  the s t a t i s t i c a l  s ign if icance  of the r e s u l t s .
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III. B e c a u se  of the in te re s t  of a num ber of com panies  in biologic 

investiga tion s  s i m i l a r  to those planned for chrysoti le  a s b e s to s ,  but using 

in ste ad ,  am o s ite  and CTOcidolite, an additional investigation is  proposed 

to be undertaken concurrently.

As in the p r o p o sa l  dealing with chry so t i le  a s b e s t o s ,  the purpose 

of this su p p le m e n ta l ,  concurrent investigation  i s  to attempt to pinpoint 

the cau se  of  the b io logic  activity of a l l  three  m ain  types of a sb es to s  d u s ts :  

whether this l i e s  in the s i l ic a te s  p er  s e ,  in the a s so c ia te d  trace  m e ta l s ,  

o r  in the a s s o c i a t e d  h yd rocarb on s.

B e c a u se  neither am o s ite  nor c roc ido l i te  i s  av a ilab le  as  a pure 

synthetic m a t e r i a l ,  the investigation proposed  for these two types of 

a s b e s to s  is  n e c e s s a r i l y  different from  that proposed  for chrysoti le .  

N e v e r t h e le s s ,  in o rd e r  to m ake the investigation  com plete ,  it is d e s irab le  

to include a l s o  ch ry so t i le  in the new investigation  since  different methods 

a r e  involved.

Inasm uch  as  the biologic activity of a s b e s to s  s e e m s  to have two 

com ponents :  (a) in f la m m ato ry — re sp o n s ib le  for a s b e s t o s i s ,  and (b) neo­

p l a s t i c — r e sp o n s ib le  for lung can cer  and m e so th e l io m a,  it is  advisable  to 

investiga te  both of them. This can read i ly  be accom p lish ed  within the four 

y e a r  span contem plated  for this investigation .

In o r d e r  to d eterm in e  whether the b iologic  activity of a sb es to s  

r e s i d e s  in the s i l i c a t e ,  in the a s s o c i a t e d  t rac e  m e t a l s ,  or in the a s so c ia te d  

h y d ro c a r b o n s , a t tem pts  will be m ade to rem o v e  the t race  m e ta l s  and the 

h yd rocarb on s  f ro m  their  re sp e c t iv e  s i l i c a te s  and to c o m pare  the biologic 

- ac t iv it ie s  of su ch  " p u r i f ie d "  a s b e s to s  s a m p le s  from  which these  a s so c ia te d  

m a t e r i a l s  have been rem o v ed .

13.
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As a p rerequ is i te  to any biologic test ing (insofar a s  the lungs a re  

concerned),  it is  n e c e s s a r y  to reduce the a sb e s to s  to a  re s p i r a b le  p a rt ic le  

s i z e .  This  will be done in the following m ann er :  the am o s ite  and c ro c id o -  

lite  will be b a l l .m i l le d  and then fed into continuous h am m er m il l s  modified 

from  a design  by Holt and Young. The dusts  emerging from  the h a m m e r  

m i l l s  will be collected  in e lec tro sta t ic  p re c ip ita to r s .  This method h as  been 

u sed  s u c c e ss fu l ly  by us to redu ce  chrysotile  a sb e s to s  to a  p a r t ic le  s i z e ,

70% of  which was r e s p i r a b le .  A sufficient quantity of finely divided c h r y s o ­

tile  dust  is  av a ilab le  for the pu rpo se s  of this investigation.

All three  types of a s b e s to s  dust will be deprived of the gre a te r  

portion or of all of their hydrocarbon content in one of two ways:

1. by continuous extract ion  with various  solvents
2. by heating beyond the decomposition point of the 

hydrocarbons

The t rac e  m eta ls  will be removed from  the three types of a s b e s to s  

d u s t  by treatm ent  with aqua re g ia  followed by treatment with EDTA (ethylene 

d iam ine  te traace t ic  ac id ,  a chelating agent).

One batch of each type of a sb estos  dust will be sub jected  to both 

p r o c e d u r e s ,  i . e . ,  rem o val  of trace  m etals  and rem oval of hydrocarbons .

Accord ingly ,  each of the three types of a sb e s to s  dust  will c on s ist  of 

five b a tc h e s ,  each with a d i f feren t  composition:

1. the unaltered dust  a s  collected in the precip ita tors
2. the dust  minus the hydrocarbons (heat-treated).  H ere ,

it is  anticipated that there may a l so  have been so m e  change 
in the chem ica l  s t ru c tu re  of the a s b e s to s  through lo s s  of 
som e m olecu les  of  water of hydration. ~

(10). Holt ,  P . S .  and Young, D. K. A D u st-Feed  Mechanism«Suitable for 
F ib ro u s  Dust. Ann. Occ. Hyg. 2:245, 1960.
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3. the dust  minus the hydrocarbons (solvent extract ion) .  H ere ,  
it  i s  anticipated that the extraction  m ay  not be 100% com plete .

4. the dust  m inus trace  m eta ls
5. the dust  minus trace  m e ta ls  then su b jec ted  to solvent extraction 

to rem ove  m o s t  of the hydrocarbons

In o rd e r  to investigate  the in flam m atory  component of the various  

(15) batches of a sb e s to s  dust ,  these will be in jected  in tra trach ea l ly  into 

ra t s  and h a m s t e r s .  The lungs of these an im a ls  a re  expected  to show definitive 

changes  within one y e ar  a fter  the intrapulm onary introduction of the dusts .

In o rd e r  to explore  the lung can cer  a sp e c t  of the n eop la st ic  c o m ­

ponent of the b iologic  activity of a sb e s to s  dust ,  additional r a t s  will be injected 

with the s a m e  batches of  dust  a s  above and allowed to live out their l iv e s .

M ost  of the a n im a ls ,  however,  will have died before  the end of the third y e ar .

The other (m esotheliom atous) a sp e c t  of the above n eo p la st ic  c o m ­

ponent will be investigated  by injecting the IS d if ferent  batches  of a s b e s to s  

dust  within the p leura l  cavity of ra ts  and h a m s te r s  and allowing them to live 

out their l i v e s .  M ost  of these anim als  will a l so  have died before  the end of 

the third y e a r .

F o r  the investigation of the in flam m atory  component of a s b e s to s  

d u s t ,  a  l a r g e  enough num ber of an im als  will be put on t e s t  to allow sam pling  

at in te rv a ls  throughout the y e ar  and s t i l l  have an adequate num ber r e m a i n ­

ing to r e p re se n t  the 12 month old le s ion .

The f inal rep o rt  covering the entire  investigation  will be i s su e d  

toward the end of  the fourth y e a r .  This re p o r t  will  probab ly  be in the form  

o f  s e v e r a l  m a n u sc r ip t s  su itab le  for publication.
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