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SASBESTOS™ MINERALS AS LISTED IN FZDERAL REGISTER

Asbestos or
Fibrous Voriety

Cheysotile
— Crocidolite

Amosite
¢ )
o
( )

Chemical Composition
Mg3(Si204) (OH),
N¢2FQ3F02(533022) (OH):
(Mg, Fa)7(SigOq,) (OH)2
(Mg, Fe)(S1gOy2) (OH, Fly
CagMg;s(SigOyq) (OH,F)y

Cay (Mg, Fo),(Sig0,,) (OH, ),

Nen=Asestos or
Non=Fibrows Variety

Antigerite, Lizardite
Riebeckire
Cummingtonite
Anthophyilite
Tramolite

Actinelite

bup 0903154
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Exhibit §

The source of the data on the following pages, 3 and 4, Is:
TERMINAL PROGRESS REPORT: GRANT NO, 3R01 EC-00226-0451
TITLE: MESOTHELIOMA IN RELATION TO ASBESTOS
PERIOD: 03/01/44 - 08/31/70
Principel Investigater: Williom E. Smith, M.D,
Heelth Reseerch Iratitute
Fairleigh Dickinson Univenslty
Madisen, N.J. 07940
The alm of this project was to test 23 preparations of msbestos or other minerals

for carcinogenicity by means of intraplevral injections into hamsters. Each sample

was tested in ¢ group of 50 hamsters.
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Table 1. FINDINGS IN HAMSTERS AFTER INTRAPLEURAL INJECTION
50 hamsten per grous
{Cumulative data to 430 days except where noted)
SAMPLE Mean Dote  Mesothel-  Sarcoms Remarks
Fiber ioma Injection
Length Site

Groun No. microns mg.

1. Soft 32.54 25 8 2
Chrysotile

2. Harh 3s.88 25 9 3
Chrysotiie

3. Soft Chrys. 32.84 25 10 )
theated)

4. Soft .76 25 "] 0 700 days
Chrysatile

S. Horsh } 25 ] 1 700 deys
Chrysotile (oparox.)

6. Soft Cheys. 1 25 0 1 700 days
(hectes) (eporox.)

7. Horth 38.85 10 4 1
Chrysotile

8. Horsh e 0 1 700 deyx
Chrysotile

9. Amaite b4 1 3 2

10. Amecsite 17 1 0 0

11. Serpentine Roek 25 ! 0 700 days
Dust (Antigorite)

12. Micreguertz  S5.7 10 4 1
Fibers

13. Nemalit .t 0

malite 83 rii 0 0 oup 0990 316

120974
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Exhibit 8
Table } (continued) FINDINGS [N HAMSTERS AFTER INTRAPLEURAL INJECTION
50 hamsters per group
{Cumulctive deta to 650 coys excapt where noted)
SAMPLE Mean Dose Mesothel~ Sercomg Lymphoid Remarics
Fiber ioma Injection Tumers
Length Site
Grouwp No. microns mg.
14, Tremolite Tale 25 ] o 0 700 days
15. Diatormaceows 25 3 2 2
Larth
15A. Digtomaceows 25 4 2 1
Earth (Calcined)
16, Fiberglass with 24.9 10 0 0 5
Phenel Formal sinder '
17. Nickel Powder 8 10 4 4 0
18. Crocidolite uice 10 10 ] 1
1?. Crocldolite vicc ] 2 o 4 700 days
20, Anthophyilite Leng 10 3 0 2
MICC)
21. Anthophyllite Shaet 10 1 0 0
Q.7
22. Glass Fibers 16.9 10 0 0 L]
23. Untreated none o] 9 0 700 deys
24. Unnheoted none 0 0 4 660 days
(survivors
are bring
folleved 10
700 days) f
- puUP 0903161
128%78
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“ASBESTOS™ MINERALS AS LISTED IN FEDERAL REGISTZR

Asbestos or Non=Asestos or
Fibrous Variety Chemicel Composition Non=-Fibrous Variety
Chrysotile Mg3(5i20;5) (CH)4 Antigorite, Lizardite
—— Crocidolite N°2F03F02(553022) (OH)2 Riebeckirte
Amasite (Mg, Fa)7(5igOy0) (OH)2 Cummingtonite
g ( ) (Mg, Fe)7(SigO,q) (OH,F)y Anthachylilte
\
( ) Ca2M95(§13022) (OH,F)y Tremolite
{ ) Caz(Mg,Fe)s(Sieozz) (OH,F)Z Actinalite
- DUP 0903163
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Exhizit 8

The source of the dots on the following pages, 3 and 4, is:
TERMINAL PROGRESS REPORT: GRANT NO, 3R0O1 EC-00226~0451
TITLE: MESOTHELIOMA IN RELATION TO ASBESTOS
PERIOD: 03/01/66 - 08/31/70
Principal .:vestigator: Williom E. Smith, M.D.
Health Research institute

Fairleigh Dickinson University
Madison, N,J, 07940

The gim of this project was to test 23 preparctions of asbestes or other minerals

for carcinogenicity by means of intrapleural injections into homsters. Each samole

was tested in g group of 50 hamsters.
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Exnibit 8

Table 1. FINDINGS IN HAMSTERS AFTER INTRAPLEURAL iNUECTICN
SC hemstrers cer group
{Cumulative ccta to 630 coys exceat wrere noted)
SAMPLE Mean Dose  Mesorhel- Remerks
Fiber ioma
Length
Group Ne. microns mg.
1. Soft 32.54 25 8
Chrysotile
2. Harsh 38.85 25 9
Chrysotile
3. Soft Chrys.  32.54 25 10
(heated)
4, Soft .76 25 ) 700 days
Chrysotile
5. Harsh 1 25 0 700 days
Chrysotile (approx.)
6. Soft Chrys. 1 25 fe] 700 days
(heated) (approx. )
7. Harsh 38.85 10 4
Chrysotile
8. Harsh 38.85 1 0 700 deys
Chrysotile
9. Amcsite 17 10 3
10. Amosite 17 ! ]
V1, Serpentine Rock 25 1 700 doys
Dust (Antigerite)
12. Microgquartz  56.7 10 4
Fibers
13. Nemalite 3.0 25 0

DUP 903165
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TGS N SAMSTERS AFTER INTRAPLEURAL (NJECTICON
50 hamsters ser grous

(Cimulative cara to 450 c2vs excent where noted’

SAMPLE ‘Meen Dose Mesothel~ Sercame Lymaneid emerxs
Fiber ioma Injection Tumers
Length Site
Groun No. microns mg.
14, Tremolite Tale 25 0 0 0 739G cays
15. Digtemaceous 25 3 2 2
Eorth
15A. Dictomaceous 25 4 2 1
Eorth {Caicined)
14, Fiberglass with 24.9 10 ] 0 5
' Phenoi Formal Binder
17. Nickel Powder 8 10 4 4 0
18. Crocidolite vicc 10 10 5 1
19. Crocidelite viccC i 2 o 4 700 devs
20. Anrhephylilite Long 10 3 0 2
ICC)
21. Anthephyilite Short 10 1 0 0
3.7)
22. Glass Fibers 14.9 10 0 0 5
23. Untreated none o] Q Q 730 days
24. Untreated none o 0 4 640 davs
(surrivors
are being
fallowed to
7C0 deys)

puP 0903186
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Exhibir |
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SASBESTOS® MINERALS AS LISTED IN FZDERAL REGISTER

Asbestas or

Fibrous Variety
Chrysotile
- Crocidalite

Amosite

Chemical Comoesition
W;(STzOS) (CH),
N‘z"a"z‘s‘aozz) (cn-q)2

CagMas(5igC,q,) (OH,F)y

c‘z(MOl F')s (5;8022) (OH: F)z

v

NoneAgestes or
NoneFiprous Varery

Antigorite, Lizarzite
Riebeckite
Cummingtonite
Anthophyllite
Tremolite

Actinolire

pup 0903:58
1283922
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Exhibit 8

The source of the data on the fallowing pages, J and 4, is:
TERMINAL PROGRESS REPORT: GRANT NO, 3R01 EC 092260481
TITLE: MESOTHELIOMA IN RELATICN TO ASBESTOS
PERIOD: 03/01/46 - C8/31/70
Principal Investigator: Willlam E. Smith, M.D.
Heglith Research institute
Fairleigh Dickinson University
Madisen, N.J. 07940

The aim of this project wos to test 23 preparations of asbestes of other mirerels
”

for carcinogenicity by means of intrapleural injections into hameters, Each sample

wen tested in @ group of 50 hemsters.

DUP 0903159
1209273
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Teble 1. FINDINGS IN HAMSTERS AFTER INTRAPLELVRAL INJECTION
50 hemsters ser grous
(Cumulative data 0 650 days excest where noted)
SAMPLE Mean Dose  Mesothel-  Sarcoms Lymghoid Remarks
Fiber loms injection Tumors
Length Site
Group No. microns mg.
1. Seft 32.54 25 8 2 1
Chrysetile
2. Hersh 3s.88 25 9 3 !
Chrnotile
3. Soft Chrys.  32.54 25 10 6 9
(reated)
4. Soft © .76 25 0 0 2 700 days
Chrysotile
5. Morsh ' 25 ] ! 3 700 days
Chrpratile (spprox.)
4. Saft Chrys. 1 28 o ] [+] 700 days
(heated) (opprox.)
7. Harsh 38.85 10 4 1 1
Chrysetile
8. Harh 33.88 | 0 1 0o 700 days
Chrysotile
9. Amaite 17 10 3 2 0
10. Amc:ite 17 ! 0 0 0
11. Serpantine Rock 28 1 0 0 700 deys
Dust (Antigarite) ’
12. Micreguartz  85.7 10 4 1 3
Fibers
13, Nemalite L 25 ¢ 0 2

DUP 0903179
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Exhibir 8
Teble | (cantinued) FINDINGS 1IN HAMSTERS AFTER INTRAPLEURAL INJECTICN
30 hamsters ser grous
(Cumulative data to 65C cays excest where noted)
SAMPLE Mean Dosa Mesothei~ Sarcomo Lymehoid Remarks
Fiber iomag Injection Tumors
Length Site
Grouo Ne. microns mg.
14, Tremolite Tale 25 Q ¢ 0 70C scys
15. Dictemaceows 25 3 2 ?
Eorth
15A, Dictomaceows 25 4 2 !
Earth (Calcined)
16, Fiberglams with 24.9 10 0 0 L
Phenal Foarmal @inder
17. Nickel Powder 8 10 4 4 0
18. Crocidolite UICC 10 10 ] |
19. Crocidolite wce 1 2 -] 4 700 days
20. Anthgphyllite Long 10 3 0 2
Uice)
21, Anthophyllite Short 10 i 0 0
3.7
22. Gloss Fibers 16.9 10 0 0 $
23. Untreated none ¢ 0 Y 700 deys
24. Untregted none 0 0 4 450 days
(survivers
are bri~g
follev-ec 1o
700 deys)
128875
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EXCS.PE T2 AS3TSTIS SUST

In the interest of protecting tne heal:il cf i:s emplzvaeers,
the Ou Pons Cs=pany and your 2Plant Manajemen: have esz=a:=_.s-eZ
an acceptatle level f:or asbestss expcsire. The secstmendaci:cs
{sr the acceptatble level 1s rased upsn the infssmazion that
no healsth problams celacsed o astestcs will sesuls in aayerne
wvhe is expesed to this concentrasicn for their working life-
tize. The zeason tiis level has been made mandazary is nasuz-
ally ts pratect the health c¢ resyle whe are cesupatiosnally
exposed =5 asbestcs. I am sure scne ¢f you have ssen
Dz, Hubiak 2rsm Haskell lLab Shecking aiz samples assund the
ShoP areas while you were dcin? your acrmal jebs. The pus-
Pose foT these air checks was 2 determine the csncentIatisns
o2 asbestcs filers in the ais and tc determine what changes
in jobs or eguipment wase necessary =o get and kaep the ai:r
levels of aszescss at a aini=zuz and an acceptable level.

These changes probadly have nad iecme effect upen the way in
which you perfesm your jeb, but they were dsne t3 protect
yors health as wall as the health 2f your fellow employees.
dow, ve have talked about what your Plant Managenmens
is doing to be sure that you have a place =c work that is
£zee from recognized hazards fr:ca asbestos. Efforss 5o
procect your health will be ineffective unless yeu =Ty

to siniaize your cwn expostre to astestss. There are

e e — . - et W B S = 128976
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EXPOSVRE TC ASarcsTcs SVST

(Cenziaved)

things you can do I3 protect yIurself frsm craccesz-

able expcsize to astaszos duss.

l.) Fsollow astsablished sctandazd practices S
handling asbestos.
2.) Stop smeking if yeu do: don't staze if yeu
doa't. In my opinion, it Ras been conclusively
proven that cigasette smoking is a cause of
L::i:a:iéa to the lungs and bronchial zubes
and can cause cancer of the lungs and chzenie
bzeachitis and ;n;hytcna withaut any other
factors being ;:oscn::

Sigunificant asbestcs exposurse also has its

prisary effect on the lunge, as we will discuss
eu.rthc_:. 80 the use of cigarsttes and their

effects on the lungs could compound any prebles
that developed.

3.} You should wash your hands, arms, and face
before eating to prevent the inhalation of duse
that aight be aa yeu.

4.) Do not sat in snop area whers asbestos dust
accumulates.

S.) Clean off lccse dust frem clothing before
leaving the planc.

DUP 0903, 4,
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[XPSSTRE TT ASBESTSS Srew
\\ (Consrnved)

6.) Use and vear all perscnal pratecsive equip-

sent provided you.

» Capany standasds and pretective eguizment provided by
the Campany and designed to protect you 2222 asdestosis and
other ccmplicaticns arze only as effsctive as your willingress
o do everything pessible %o pratect ycursslés.

Asbestcs has been known to man gince the stone agas,
having been used t2 Make pPotiesy. The terx asbestss comes
from the Greek word that means inextinguishable or unguench-
able and is a texa that exbraces a number ¢f 2ibraus silicaze
mninerals found throughout the-werld. There are 3 2aicr tyves
of asbestos: the type being deterzined by the fiber lengsnh

and physical properties. Crx'vutilc asbestas accouncs for 95%
cf the asbestzos production and is the type mest used in the

Tnited States. Crocidolite and Amcgite are the other %we
sajor types. Asbestos is the cnly nineral that can be
woven ints cloth, Commarical aining of asdestos Degan in
the late 1870°'s and it is estimated that there are about
3000’_&!20:‘51 industrial applicasicns for asbestss in the
United Statss today. This ranges fzcm insulation material

" t® braks shoes, in cement, floor tile and many other uses.

Jow let's talk a few minutes adout asbestosis, The
Tecoguition of asbestosis as 3 2isease goes back tc the fiTst
century wvhan the Greak Geographer, Stzabe, and the Reman

pup 0903174
S A . 120978
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CSTRE ™

AS33s572S °

(Cenzinuaed)

Nazuraliss, ?li.‘-?’ the Elder, sach nenzizned a sickrmess =2
the lungs in glaves whcse ocsupasion was %2 weave as-ess:s
ints cleth, The cloth at that time was used in crenas:ion
and was descrided as the “funeral dress of kings®., Vesy
liztle censtructive medizal infsrmation was chtained er
pursued about asbestosis following this, The mederm kncwe
ledge of asbestcosis dates ©o atout 1900 when 2r., E, Mantague
Murzrzay of lLenden descrided the f£idrasis of asbestosis in the
Iangs of a man vho hnd_ve:kod in the carding zocm of 2 fac~
tory for l4 years. A few years laces, an inspec=zor in whe
Depar=zent of lLaber of znglsnd,d.serib-é the illness iz a
gzoup of ezployees in an asb:ntos wcnéiag aill, This wvas
the first rspozt of the epideniology of asbestosis,

Cnfartunately, neither he nor Dr. Murray rsalized the full

sigunificance of thelr findings. The first written reper:s

of the illness in the modern aedical literaturzs wvas in

1924, vhen Dr, W, E, Cooke, an English physician, described

a case in a weman who develcped symptoms after werking for

13 yeazs in an asbestos taxtile mill, HNe vas alse fisst

to desczide the difference between asbestosis and other
pasunceonioses.

‘ Betveen 1928 and 1929, Dr. L.R.A. Merewsather examined

343 asdestos-taxtile workers and found =hat slightly mors

than 23% shoved evidance of pulmonary fidresis with sympicas,

DUP 0903175
e e e e e i—e = . 1208979
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He alss sacwed that the incidence ¢ fibosgis ingreased .o
direct propestion te the nunber cf vears c¢f expcosice, ceache
ing 81X in the group of workars employed in the industry f=or
20 yeazs or mzere. Iz 13931, as a zesult cf this scudy, Grea:
Brizain passed regulations 2 ccnizol the dust and expcsures
better than had besn Zcne previcusly. This was the 2irse
time that astampts wers 2ade =0 contrel the exposure cf
humans ©9 asdestoes dust.

Cn & survey in 1949 in South Afrieca, a lacser =inin
azea for asbestos, an Axerican paysician found chiliren
develeping asbestosis befsre The age ¢f 13, In checking
on their activity, he found that they were exployed in a

mill and their jcb was to stand in large jute bags and
pack the asbestos fiber down with their fset as the 3aterial

wvas being put iats the Bag.

In 1960, 2 physicians working independeatly, one in
Pinland, and onme in South Africa, discsvered astestes bodies
in the lungs of pecple who lived 2ear asbestos factories
but ’.1.4 80t work in them. This wvas the first indicactien
that ashestos could be inhaled wishous direet cccupaticnal
exposure. Many studies have been done since this <3 sub=
stantiats the prevalencs c? asbestos fibers in the

atacsphaze.

e
~1
[ )
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SSTRS 92 AgmeeTos sose

(Coanzinued)

There is still mush work baing done on astesscs expssuse
and asbestosis and smuch work ssill needs £ be dcne. Medical
suthorzities and indusssy are Seccning mcre cencermed sver
expcosuse to asbestos; and Detters pratection and precauticns
acs being developed.

The exact mechanisn of asbestosis is unknown, bus we
believe that asbestos fibers are inhaled and become =rapped
in the snmall air sacs of the lungs. Because of the zovement
cf the dronshial tubes with breathing, the fiders work inte
the lining of the bronchial tubes. TRhey create a chocnic
irzizsation here and :hi Dody tries to get rid of the irrzica-
tion and deposits various matgrials around the fiber to make
it less irritating and %o try to abscrb it. The body zecha-
nisms are not sble to ramove the fibers so the conglemerate
of asbestos fiders and defense nechaniszs make Up an 3sbesscs
body. The eh.:oaic izritation %o the lung concinues and s.se
the asbestos bdody is deposited, it is always prasent.

Because of the chronic irritation, ecarring and scar tissue
develop in the lung and reduce the lung's ability ¢ ;nnvo
air. This aakes the lung no longer effective as a neans of
ue!:;'mu' oxygans and then ehronic lung disease called
asbestcsis davelcops. This usually fizst shows up as shoret~
aess of breath, A dry cough then develcops and than producsica
of Mlocd-streaked sputum. Aa occasicnal inhaled fiber will
a0t cause significant scarring in the lungs to interfere

with their function, but econstaat inhalation of large numbess

- g =2 o 21814 0903177 ‘29981
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PSS TRE S _Aszpsoes DUST

(Concinued)

of fitess would: and thaz is the basis for the permissiSle

air censentsazicn being estaclished. AsSeszcsis dzes nes

predispcse scmecne to tubersulcesis as does silicosis and

anthracosis.

Caleulasions suggest thas asd>estcs werkers who smcks

bave akout 90 times the risk of develcping lung csmplica-

tions fzcn asbestcs exposure as do men who neither szcxks

nor work with asbvestss. This is the reascn fer recommend-

ing stcpping smoking Lif you de, don's szart smoking if you

don't,

I ehiak echat with the proegram the Campany and your

Plant Marnagenmans 2ave sunod: and wish your cccperaticn

and help, thers should net Be any health hazazds related

€0 asbestos through your working lifetime.

Bruce W, Rarzh, M.D.
April ¢, 1973

BWK/B4d -7
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