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.'I‘.‘.a'. P lf”":: E“f"fx xﬂq,.i..yi a‘l;h;;
D5 1 - AT ASEESSSNIS

3 Hazap Paiiclory ang X-rav Patierzrp - Deeeripiioen
Based upen 23 husan auzopeies

2 Ash acs Manersl Yalues A5 Husan huoks.

3 S£eaillisazis A Aakestosis

(a) Sussepsitilizy te lnfeetion
3 Tusersuleus- Righ inciCense in Laglish experience noc
Cuplicated in surveys of Aserisan Plante. .
Aveiladle sutopey statietics deceliving dessuse of eel-
estion of seterial.

1L Nes-Tubdersulsus- The same ressen bebly epplies
should e sheoked By snalysies ef ad-
s08t00ie8 aRONAg 40deStes werkers.

142 Cancer of Lung Dittc, But there are feov on reeerd 10 it
' sases of. lung sancer in esdeetos verkers. '/
Cemparet te tne tetal aumder of sutojeies i
on ashestosis, this Lasitense 18 exsees.iv |
Ko such frequensy has deen dissevered i
eiliccelis or other ferse of pneusssorio~
010 exsept the Senreeterg 8inds ¢ ralle~ |
acsive ores. The ovidense s geotive
St net sonslusive that ssdestosis say
. preeinitate the developaent of sanser is
susseptidie indivituals.

-4 zollhoﬁqox

= Clirical experience ougrests thet truly disedling eebestesis Lo
sanifested by less atrixiang Xeray choa{oo then s eerresponding
degree o o1liccsis. Oush dieadility 1a ssbestosis 18 &ue to
digesse vithin the lunce and net teo sesondary heart 8isesse. A¢
sn s3lie0eis., 00008is-ed pulmenary infestion incresses the acsust

severity of tke €ust f£idraeis wiih resultart sssentustion o2

Cioadility. ZThere 10 u-cent neeC for & sareful physiclegicsl
stuly ef puloonary fungilon in esbestesle of varying eevericy.
Undouttedly, there are Seny 8iagnessble sases vwith no eignifieent

alsazility.
8 Diagnspap depends wpon three festers.

$ ¢ odecuate expceure, usually 6 ts 6 years, esone-
(o) ?:;::’{o::tr. et vork where both the concentration ant
craracter of tre “astestes® Gust sre hssardove.

[
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(c) Evidence of ouu ‘in s sharasteristic Xersy pstierr. ,"-\.'

R

(e} A physienl Jnszr.ouu viiish revesls cercelcs cunetor.otzu
eigns ard Bay rovul evidenses 6f Q3080. 5%y if presess.. -

b
¢

(€) Aabestsris Doliee 15 TR SuUSIBD are 0ONIIrsatory wnen kg -
orevisus ‘ester: are 6ll 2eeitive. MNowever, tre m.u A
:ay be abeser:, p.u-tuuhr $:. t=e adeerse 02 brenchisie
n 'ct..“. o
Anntn-bo.zn umu;;oﬂn by other evicence 8o not sake Sy
s diagnceis. C:casleral ones have deen found in acout 18
autepsy spetisenc 8f Peresns vith 2 Rnovn ex308ure u.e r..
fibrosls, mhbu ot.nmuaoumx Origat.
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‘ x oehad 3 . i .'. . PR ". G
(o) in.n‘.n"sf. tzm to ".aa: m; - lpocu s fibreels. &a‘
urgs, Bu: no ocarges Qlamn., . ..;’.”' ] -
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(a)
(v)

(e)

J=

Fidres 1ike chrysotile having & eercalin Cegree o2 flexidilicy
ard elseticity ac~usulate withla the fineet air tudes: granulsr
duet 38 sarried further on and 10 videly socat:ered throug: the
terz=inal air epaces. .

Rate of tigeus reac:ion to asdertos 18 such more rapié trac
to an sctive duet like quarss. Evidences of fcrzetion aspear
80 800N as suflisient oconcentration of £ibres Ras localigel
‘in o?ooz::e aress; vwith quarts, there 10 a lateat perict o
ponths.

Reaction to ssdestos does net 60 On eessation of expoe~
ure. Joung ecar tissue that Say Aave fermed, eontraste aré
becsaes tore dense but the ares of ianvolvesent decresses in
size. In eilicosis, the Joung nedules decose larger afler
eX;08Ure 0088608.

Asbestosis Dodiee sre & specsific sonsemmitant of tnis fors of
pneu=ocoriosis. They are €ue te & deposit of pretein ant iren
uzern the surfase of ianhsled £430ee. Quinse o they fers
after adout €0 daye of eontaot with the tiseve. y sre adunt-
ant in Ban ané guines pxg:. (See paragreph £ sdove) Dut such
larger ia tte forzer probebly Decause the larger elzed gir tudes
83l larser fibres. In cats, rabddite and sice, there is an
atypicsl coating of a fev 0f the Fibres sfter such longer resi-
Cence in the lungs: in rate and 4ege 2o Bedies e0ull Do Clo-
covere€. - Froo parsgragh 2 1t 15 apparent that thelr eccurernce
does nct parsllel develepoent 37 fisreels. 1In lunp irn ectison
experisent, the bodies Rave mef ‘oveloped until g er 2idrosls
so~sale abvrnced. The number 27 Vodies seess t. uccresse
several years afte™ ex08ure 008808.

Sanagiap Shrveasils - highly srritating. %

L cn;glg;;;g ?lov in iren) equally irrizeting an2 pre-
uUCes JUst 80 Bany asbeetosis dodies se e Cansliern procduse
with over 1l timees as Buch iron.

5;;;1‘3}1;3 « The South Africen Dlue asdretos 18 kiown to cause
asbestoeis. 0Only o 1imited supply of this Baterisl i pure
fora vae availladble, =cst of 4t was used earllier in the vork ir.
non-productive exser.cence. For the later criticel inlection
teets 1nto the lungs, s Bolivian variety was sudstituced te-
caugse of 1%s high purity. Ite fidbres vere such etraignier,
83:0%er and more elastic than the cotiony South ASrilsr variecy.
Pernans decasuse of tlhese peculiarities. it kas not givern
resctions cosparable to ohrysotile. It produced ssdestosis
Bcties Dut 418 not localize in the terminal elr tutes nor ceuse
any fidbrosis. Testes 710v being repested withk s typical Scuih
Africen crocldolite with physicsl sharacteristice siR.laling .

crhrysotile.
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(¢) W = 8tif7, otraight fibree - stypicsl) ubntnu. .
300 forss slewly but ne letalisation or £ibresis 18 luzgs.
(¢) Azanigg = Diteo. Lo

(£) Acatidels - Dists. . S

() 2remaliss - Dit:o dut very fev ssbestosis Dolies ~ Odeervation
¢ being comtinued. R R

.
L R A

.
‘e

* e

P «

vV Saciral Xaaeral : T
(s) F‘Em un&éng of 0ame Shenissl 00EpOsition &9 ouznau
’ 8 1iaer: sausing no fibtresis in lumge or other grgess. &t 3

sttrasts iren frea the ungs dut of souwrse, e “botlies’

(3) ¥ogl(a synthetse e1llcste) fibres are net iadslable fyed

3 IRe v dens, appereasly becsuse of Shelv 8600
?:3 uuotormut 70090081310 00 0000 woed were thag ™

1 sieren thiek) On injeetiss iate luage, they @g net ¥ -
losciize 3a tEe alir Subes DUt are widely esattered. )
no £idresis. After 3 or ¢ Sonths 12 0entest with 3
s fov Plase £i3ree take up irea Dut remsia BSNtE. y sever
srcw the owellen ends 8nd lsteral prejestisns of the true - -
asdestesis dedlies. ) :

(e) and of 1a%erest Desguse i3 10 8 fidrous Binersl Ppracte
Soee of otlica (0.98). Crystallegraphicslly the arrsagesest ef
12 Mz ont Ox’geuu in cosh wAlt 00ll 15 0isilar to thet in
srrysotile. sec>le uoed alee oontained sbeut 185 iron, pre-
Dadly fred sestamina:ing magnetite. She fibres are stif? ant
needle 1ike. Observiions a0t yet oempleted But after £ senthe
in the lungs, typigel asbestosis Dedies Gevelsp But there 10 80 3
yet no fibrosis. 4he £idre are sssttered through the lung iastec
of being lossliged inside th. termimal air tudes and tiseus
resction gecurs arcunt, iastesd of within the tudes.

v: Sheaisel Sazzeedties A5 Relstasn ie Irriladian

(o) Kocohing i the fol.ovirg shesicsl ecc:ositions esn Be ecr-
related with varigtions in sajpacity to provoke tissus resstica.

E_

(See Tadle Xexnt .Pape)

vo. e e
2.t ‘e

Ot ., ': . o

. ;..‘ .. " .: \
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Ty MG A

f‘i’.!,fi- -~

Ctrye- Crooid- . A 2.
$i0s 37,438
%030 2306 2627 omg
Feo 0 1,299
Alad__0.3€F  1,02¢
Ca O 0,085 0,793

>228° 14,92 2.38 242 Jald,
(b) Acit trestaent of ehrysetile fibess . I <z

-
- DTS

4 Ore hour in €ilute or eonsentreted BCL uio net alter op~
pearance 6f £idre Dut after suelh treatzent it repilfly 83s-
solves and diseppears on ARJEOTiAg 18%s 1iving tissves. - -

34 Crestoent with CO2 Bubdbled tw nin or lung Juice ..
susgensions O0f ohryeotile £iBree 6suses pertial se.itliesn
with 1ideration of silies and magnesis. v -

(c) Colloildal sllumina Goes nNet Routralise the ‘effeets of asdests
s 1t Qoes quariz. On injeeting ehrysetile suependel in
slusinus hydraze solution, £ibresis and ssdested deliee Gev-
elop at the usual rate. it remsins te desonstrete vretzer b
£ibres beseme ecated with g lager of aluginus ssnekyLrate a0
Ree Deen proved in the case of quarts. +¢f they have. tie ecs
40es PO a2le0t thelir Sapasity to irritats tissue. .

VI Phvsizal Propertiss :n Belaticp 3o Irpisatiep 82 hung Sisase
(a) henrth o Zibre ' e

Short errysotile fidregunder 3 microns ere practisally iners.
20 to 50 mioron fidres cause typical fibrosis.
Tre effects of longer ones coull not de teeted for techaisal

reasons. ] -

(v) Sruehing cospletely Gestroye the fidroue strusture of ‘
erryectile. Vith lose of strusture, sll espacity te irritate

4

‘:..”..’. 3 . Je*
- =
lac- Cove
.
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L TE N T MNGRIART e oL WA m’ AR QA e * R
T T e, e e LT BT AT gionr o oq‘:'-—.'-:-,’e.:'z!a
. >y -8, ”.

e, "-':‘-'.' boari 2 R TR
: ..-‘..’. _.'..'.- ..,.--:’5’6, 4&_“:{‘ "t ‘”"‘,"351.’;{ -m:_,_‘;;l"
. <% e.i) .v‘ .\3’ } UMr,f L . ""‘g “.o‘ o reses?

& A ‘, 4 .,.....‘. ‘:3' w R .";'"‘.5\-_;."'0:."“‘?‘!"
(.)"- “AV 1gN1TL08" SeEpIratures, Vet or. ‘i artves Jotimt’ tae,f'
zanntruc:un 1e preserved. Fidres bescze oztresely :m::xo.
~r-a physical okange alters typical locslizstion witiin the’; -
lurge, 0o £ibros‘s develeps, reesction linited to lb!ltﬂoytaczo-‘
Ro asbestosis Bodles forsed. .- - ol R A N 2}
. SRS Nl -'/'*':* il . fsd-
Y13l Eature and Sienifigance ‘of unmn.l.'nsm "o E :
LN ‘

(a) Bolies prodably result fron u osition or u'n ‘and ornr..c .
Batter on a slowly 4:oeclving 2ibre .of .asdestes..:-Jhe sousce
of the ircn $s wor: 1itsly to_De the lung tissue than the
sireral iteelf se the €0ating 18 Just ‘as Reavy on f£ibdrous
sinersls of low. iroa caateu as u’oa these nzn u iren.

.;’

IR G o X Y S A MY
(b) ke effest of asbestosis eraation’ is ‘u.ot to de m-,
tective slthougs it hae not- -possidle :t0 1s0late & largs ..

enough Quantity of these otnqmn in usalteret fers for .
ses of test. Ths smoetd reunded-eands presented dy tbs -
aiss would not de uemuu: s_ruur.u“-*.s-' AR 4
... “W,. .:.;._' -
(¢} I2 they were oaablo of eausing u-rzuuoa‘. ‘the 2itrosis in tle
lungs srould progress um- omlm o'qno.’vuea it uu 20%.
(&) She %.’1 czu:..unnco of bouu (u'%‘ﬂbru) loac after
exzosut¥’Yoinss to ultisate e0lubilisy i tissue flulds.

(e) *ne Dolies are probdably s fortiitsus eoncccaitant rather thas
a Csuse 02 fibroals.

Ix Zuieszies af Irzizass Assiac o2 Aabeesilors Minszals

(a) Chezical Trese oxpericents ¢o not eonfirs the tacory that
8856020050 10 Oerely s fors of silicosis res froe Sree
s2lica literated in the solution of o uunto u scule. I2
this vere true asdestos , like ouarts phould sauee fibroeis in
any Organ of any spesieé for the experisents have shown tnat
inlected ascestss d1880lves 4n these locations. Bovever, 2

gz nst :-uu such resction in any location ba’ tao lungs 62 o
opce e8.

’

(t) Mn.l..z...n.a..

de wre proposing the theory of seshenicel irritation which ig
sanifested only 4 the lungs Decause tnis orpan is the only one
whose norcsl phyeiologicsl functions iavolve a Bigh degree of
ao:xlzty. Experizents designed 25 prove the necessity for esticrn
in %his tiseue Ra e falled for technicsl ressons.

For cnis theory to be asplicedle, 1t s necessary thaet the
£iOres De consentrated in the five tersinal alr tudes. It Rae
begn enown that cnly ohsyeotile of the sabestifort sineras thus w
.d&‘?ﬁo the proper physical oharacteristics to insare such
localization. 1% 38 sleo essential that tne fibre shall persies
long ercush defore o° e:saozvoo in the lungs of ezacies lixke
cice. rats.”dofs. 1T a;.urently dissolves s0 ra:xd y 8% 82
exerss n2 irritation. 9i=ilarly rap.d eolution say explsin

ir. pars, the lacx of fiorosls in organs other then the lungs.

we U

al- i L) --

o8 e camcie @ soeCemmamed o
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Tre 2itres aust Be long enour™ en that they sarn:t Be escsletely . '
srrounded By pharesrtis ccgtc wrich wosld prevent coaz:ff :3.2gcl. -
rouns, brozen ends with the delicate cells supsorsinc the eir Suses.
Ciservezion nse Cesoaeiretel tnat these e2ndiicrs gre reslizel in
§ainea piTe trested viih leng fidre enryjeotile eréd fibrosis results.
Wiih tne other asbestifors ctinersls that Rsve bee~ tested, ecse of
81l cf tne Prerequieits wers laciing and no 2ibrseie Geveicjel. ¢
{c) Ir tre irrication vere cheslieal, fire serpentine wrnieh Ras t
SCTe CREIISAl 80330031108 88 errycotile shaull have also sauset
fitrosis. <Ihne erushed ehrysotile shcull have Deen dere acsive
tTRaAn Lmcast Tidres, DeOn.se Of the Frester surfnce arcas ¢re
pesed to doly fluids. Or the sseustion tnat ehrysoiile, ike !
o:artz, becones coated with a very thin laver of sluzings on
trestzent vith collsilal slusiznus hRydroxide, 6837eSity o cause
LSrosis should be destroyed 1f tRe s0tlon vers enealcal but

suth 1§ nos the sase. ) -

(¢) “=e hResvy coatirg resuls:ng Treo esoestoels boly forasiion ap-
parently does otgp tissue resciion dut here the aflects are
prodedly mechanicsl for ressons eited.

(e¢) Meat sufficient %o slier shemisal etrustare & estroye pover
to 1rTitate bBut §T alsc alters essentisl phyeissl charseterist:
that affect locslizatior of the fitres in the lunie.

x sgi a".a‘olan.
(s) 2uecestibdiiadr 38 Incessian .
Crim

1 Suberculous - AsSeetcs benaves like =oet other Einers.f, in
TRIS Pespect Anc not llke ouarts vhich epecificd..y intleas:
native suscestidility ta the tubertle Decillus. Chls ig-
feoticn may spresd fcr s tise But thea hesls. <he resiltarn:
fibrosis scsentuates t-at savsed by the mlaersl Iibre.

13 Nor-Tuberculous - of no grester frequency than in sninals
inkaling dusts of other kinde. casional epidesics of
preumonia eccur in our 4ust roess, but these are Cue to
sethets of housing rether than to Cust; they oem 8.80 OO
in unexpesed anizals.

111" Sanger a2 launcs

Pochigoles! .
do experiaents vor;;d:ofifod to elusitate trie point tul
certain evidence sugrests that asdestosis Bay ecually
favor development of tumers in susceptible epesies.

1 In guinea pigs, radbits, rets, oats and dogs lung tuscrs
are rare.

2 Yhen these species were sudjeoted to 2 to J years in-
halstion of asdestoe Qust, the ineilence of lung tuser
vas not increased. '

(26 - Lud) . T

-l ew s abe o LR X . G .
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.a- g

3 Scce streins of whaite nice 4o Cevelop tusare witbout
apsarent cause. y

¢ Sugh & etroin of white mise ves unintentionally weet in
three inralation experinents vith sedestos.

L
8 Of 11 mice intaling laar Liirg asbescas for 18 to 24 merntis j
8 Cevslopeld mslignant tusors in thelr Lungs ent 6 o2 ties . 3
had tusore in other orgsns. Ihe Ansidense gats £1-2% i2
2280382058 -

€ Ofr 22 siee inhaling s sedestos for not longer ta:, |
12 sonths only 3 develeped im tumors. QAals 1o f% 'y

7 As sontrols, ve have only the experience with miee i Oil‘l'
ust experiaents. e 7

ARCrt 2t ;;ﬁ.. there vers 81 mice exposet to ¢ otaor'
fgs.gc 02 Cust for 10 to 12 mentis. lnsidenss of luag tumew.

kﬂ;iﬂnl!- there wvere 143 sise ¢xposed to ¢ 4107

&x:sdo of dus:, ineluding pure quart:, {3 to 31 seaths. il
8ll this gro.p of sice aver insidense of lung Sumey
".zﬂ"‘; the highest rate ( ves in & ovidgrow onpesidi
1 {-] as dust. g

This the incidence ¢f lung sanoer ia the £i0re ashestes Bloe
wos over 16 times the sversge for sise & ng ether Suwete for
cosparable perieds and over 3 tises tRe Saxisul fer any othepr greowp.:
Nice exposed to the prastisally inert 230re aodestes shovelt
fever lurg tumcrs altlhough 7 tises sove these 18 shert exposure. i

to other duste.

“nese odservations are sugressive But Ret eenglusive evidense of o E
carcer stimulating setion asdestes Sust. 4hey are open %0 -
several erisicisss. %The etrain of sice ves net the sade in the

sstestos experisen: as in 3any ef the others eited) ontly she
fcraer were unusually susseptidle. Net enswgh uum:ruut s

the dust for lonfrer then the 19 menths spparently Reseseary to
produce Sany -tucers. <shers vers ne wnexpesed osntrels of the same
etrein and age ard no 4imilar eontrels expesed to ether Suste.

It 10 heped SNat ::is experisent Can de rejested under ng;oﬂy
esntrolled conditions :o deter3ine vhether asdestss sstus..y favere

cancer 92 the lung.

X1 RisaRility

Carnat be Cetersines in animale. She sceilental €esits vere
£=92 the sane caises Set with in all eur Gust inkalatien exjeri-

sents.

Astc-te (8) .. : ..
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“ T‘:""* oy :..0‘ . .
REMERIIE SR KA "-n.u'
‘-

Ve ., '..'. .y S, L (s
e, .}' O SRRy .s‘ &'.ﬁu 0,..»«0
() oo . lu “..

1 e Rezrds incfesses with the raporuon ‘of intact l:brn ’p.'-
in the Guet. Oranular saterial scd crusied fibre are
inert diluents. o -~-.

04 i

14 “ne leng fibres Sus: Be tuin enougn (1-3 Micrers) ene eners ot

enough (under 80 Microne?) to be intaled. =

144 Very short fidres (under 3 Kicrorne) sre precticaily iners.
(b) Atgosgheris CSoncenization 8till unler stuly.

Apparently this fector As lower then iu the case of Guse
socposed of wulu- ainerals but sethods of estizaticn are
sislesding. ; -

'\ ﬂu average standard Pudlie Meglth lmau z:;zﬁcr sosss 1
2 the leag fibre ub;nu dust roes 'wves 40 mil ssle8

ptr eu. £3. 0f air. 4ais soasenirgtisn saused fidrosils 4
visidle to the aaxed eye ia 20 to 2¢ sduths. For eozparisesn
the average ispiager osounts in an experigesnt wiill pure
ouarts vas 120 sillion partisles ’or . n. ant fitroese
Ceveloped st adout the ssde rate. - -, .

2. had .

14 However, h-xnfn souns m cceoptzn boeluu by this
sethof of saspliing very fev fidbree, which ere tcc ur'.t:ur.z
elezents 4in the dust are uuutcd. s

13 Saspling vith sn olntnoutu ntuuzar 18 a suck cere . £
efficiens eans of colleoty rn froC air-derne sue- i
pensions. BSasples fros our 2ibre ssdestos roos
showed thst the duet 42 the air eontained 32.8% of fibres
fTev of va,ea haé beon 00lloetel or oounted in the ispinger
oicplc. he Iutor onphc hrnxy the inert granular perti.
oles.

"4v As ordinarily esployed prccsz ater uaain are velignel and
the results expressed in Bg. per oudis o0t of eir. Inere
16 no seans of converting such values 1ato susders of
particles particularly ma these vary in eige, shaje and
“spesific gravity. L )

v auu:lmocul seapling -ma mc xtator erd ostanlart is-
Jielded the respective values of 0.65 ug ant &5 3ile
on pertisles per oudls foot of air.

v "hoonuuuy the Dest mé: 02 batard woull be eltler the
sunber or welgh: of fidrous elesents ia the dust.
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: ) oucn of soPeetosis Anve Deen orodused.  Wish tre knove
sy l1e€Ce that wve Rave gained, 1t 15 prodable thet pore extensly
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8 s0ti.C.
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(¥) 2ris s predably 'mﬂuob ) bouun 1t 18 dased ugen ssx3.ing
vith 8 6tAndard i3piager vhich ve Rovershown Goes nst ecioect
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.o‘aucr—xm Feadily tre rohun mm:ua ef.fitres ir suel
mrterial. .
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Aera-as Lakorasery SuQY Mader Srans ZIss Askestcs AsRSQiARLLS

RAR: I KA ARRENICACE .
3 Nuasn Pathclegy - & stuly of 35 autepsy lases, Illustrated
2 X-rsy Pa:zerns ia dobestesis, Illuetrated .
S Ask ant Xineral Values ia Bumen Asdestesis
4 Ceosz;ilicetions of Asdestesis
(a) Susse;2idility te Anfestion
1 Cubepoulows
1t Nenecudersulous
3., Canser o2 the lung
Disadlilty, sauses sud comparisen with eilisosis
Diagnoe.s
(a) Nigtery of sdequate ez e0ure
(o) X-rs; -ils Pattern
(e) Frysi:al exassination
(C) AsDestos's bodies 18 eputua, thelir signifisance
Tase -y >~ .
1
1 00- 7898 4
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(2) :

PANT 31 Lxporiasntel Asbesisels )

| 713-1-1-7)

(a) Innmalecion c:::uuro to plcnt Custs.
(v) Irles::: 2o laings tRo3.gS traches e? puse Sinersis
(e) Inlesiion cf pure Binersls into other ergacs.

Boez.e0 Susceptitility

Man, gainea piges, radoits, cats, White Bile a1l racts
dogs.

Peculiar Craracteriestics 02 Asbestosis

(o) Unueusl locslizaion of shryeotile fidre in lurss.

(3) Rate of resultant tissue rescticn sore ragil thar %9
ouarss.

(e) Renction %o chrysotile net Progressive 8f3er exzceure
ceadss; again the reverse 02 the situatiscn in -;1:::-..

(¢) Asdes:zeis Boliles

3 Composition end methods of formatiorn.
11 C:curence in 4iSferent ogcczcn.
Ls Far2ation Goes rio poro- el Gevelopsent of fitres!
iv Oradual Qlsapsearance alter exposure coaoco.

Cozpars:ive £22¢c2s 0f Diflerent Asdestifors sinera.s.

(a) Carsdiar Chrysotile.

(t) A-izons Chrysotise, low iron.

(e) Crpez.:01ite
1 Boliviar epecisen, 0tifs ent elastic.
13 Soutl Africs:s, seft and flexidle.

(&) Anznephyilite

(e} muu.

(:) Trez-1ite.

t..coto of Control Minersls

(a) Orarnu.ar Serpentine, 8&Ce oheszical 6oz .08ii2n a8
ehrysotise.

(») Olass Wcol, 8 synchesic silitase fitre.

(o) Brucize, 8 £1Brous magresi.s Rylroxile alsoss free ¢
01188y

Chesical Coz=poeition of Asbestifors sinersle in Relscise t¢
Irrization.

(a) Notning in cooposition correlated wih relative irritss
espocity. .
(d) Preliainary scil treatsent

1 Nydrochloric asid
11 Cardonic a0ld
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)

(e) £2200%s of Alusinus
7 Phyeissl Properties in Relatien te Irricatiern
a) Length of 2ibre
b) £22e0t o2 Crushirg
¢) Heat trestment
8 Nature and 2:gnificance of Ascescesis Boly
(a) Tormstion
b) Protective effeet preventing further irritaticn
o) Ul:imate soludility 312 tiseve
9 Theoriss e Astion of Asbestifers Niaerale

(a) Cresicel - ressons for soneiblering inveiid
{b) Mecrhanisal - experisental desssetratien of.

10 Ce=plications

< (a) xntoctzéa. ia:crculooxo ané other varieties .
(b) Cancer o7 lung - experisental @sts suggestive Wt et J
proven .

12 Disatiliy
12 Zssential Teatures ¢f Nasardeus Lxposure

{a) Nature of dus: - £i3rove sosponent and sise fetcare
(t) Aszsepheric Cencontrations - predas.;y .over tran for

Quarsz ¢
K

1 Insdequasy of standard i8pinger saspling sethetd aﬁ
vhigh 4008 Rt G0llect the oreve fiures -

313 L.cosroetatic presipitatersesyl Seredlie St i
sethod et e Il‘l!%.‘ " pre %

(c)jburo:::ﬁ of Expesure

13 Recoczenzaticne for o Nev Btandard of Safe Atasepneris Sen.
. eentrati:ns ¢’ Asbestes Dust

(a) The Gano;-o:::czox otandart of ¢ to & si..ler Barsisee.
Pe- 6L Te
(d) Vork u;cn better sethe€ of sampling

(e) Recessity for sosparisen of resulis with X-ray 2.-8ing¢
in ecployees

(\

Te

14 Prevention
(a) Chezical seans not prastisal

- .
VAT
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(s) .

3 AciCosis nesessary teo Qlssolve fibre ir lungs verse
thar. Aebestcels
14 Alusinus Therapy snsppliosdle
111 Chief reliance otill upon Cust prevention wish

. special enphasis upen the Lidrous eosponents
: 1 ; S ® .'S . - -
. .
4
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S e

OUTLINE OF PROPOSED MOLOGRAPH ON ASBZSTOSIS
Saranac Ladoretory bgudx under Grant from Asbeatgs 511Qg;g;123

i,

PART I HUMAN AS3ESTOSIS

Human Patholory =~ a study of 25 autopay.aaaeg,Illustratad
X-ray Patterns in Asbestosis, Illustrated

Ash and ¥ineral Values in Eunan Asbestosis

L S 7 I\ I |

Complications of Asbeatoels
(a) Susceptibility to infecticn

. 4 Tudberculous
.. 14 Non-Tuberculous
114 Cancer of the lung

$ Disadliliy, causes snd cocpariscn with silicosis

6 Diagnosis

. (a) Higtory of adequate exdosure
(o) X-ray £ilzm pattern
{(c) Physical exsoination
(d) Asbestosis bodies in sputum, their significance
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-\ | (2)
PART 11 Experinoental Asbeptoeis

I ¥ethods

(a) Inhalation exposure to plant dusts. '
{(b) Injection into lungs through trachea of pure ninerals.
(¢) 1Injecticn ¢f pure minerals into other organs.

2 B6pecles Susceptibility

¥an, gulnea pigs, rabolite, cats, white =ice and rats,
dogs.

'3 Pecullar Characteristics of Asbeatosis

(a) Unusual localizalon of chrysotile fibre in lungs.

(b) Rate of resultant tiaaue reaction more rapid than to
cuartz.

(¢) Keaction to chrysotile not progressive aftler exposure

ceases; agaln the reveree of the situaticn ina silicoslis.
(4) Asbestcais Bodles

4 Composition and methods of for=aticn.
14 Occurence in different specles. '
114 Forzation does not parallel developoent of ribroa-a.
iv Gradusl dlsappearance after exposure ceases, . ;
4 Conparative Effects of Different Asbestiforn minerals. :
(a) Canadian Chryzotile.
(b) Arizens Chrysotile, low iron.
(c¢) Crocidolite
4 Bolivian speclnen, 8Tiff and elastic.
41 South African, soft and flexibdle.
d) Anthophyllite
: e) Anosite.
- (£) Tremolite.

L) Ertects of Control Klneraia

- (a) Grannular Serpentine, sace chezicel ocom.oeiticn as
.o chrysotile.
" (p) Glase Yool, a2 synthetic silicate filbre.
(c) Brucite, a fibrous cagnesiun hydroxide almost free of
silica . :

s’

& Chemical Coz=positicn of Asbesiiforz minerals in Relation to
Irritation.

(a) Xotring in cozpositicn correlated with relative irritac:
‘capacity. .
(b) Prelicinary acid treatzent

-

{ Bydrochloeric aqid
1 Cg:bcnic acid
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(o) Effects of Alusinuxm

7 Physical Properties in Relation to Irritation

) EZfect o2 Cruablqg

3;) Length of fidre
¢) Heat treatzent

8 Kature and Significance of Asbestosis Body

(ag Forzation

ib Protective effect preventing further irritation
o) Ultizate esolubility in tissue

9 Theories of Astion of Asbestiform Minerals

(a) Chemical - reasons for considering invalild
(b) Mechanical - experimental demcnstration of. ¥

10 Cozplications

(a) Infectlion, tuderculosis and other varietles

(b) Cancer of lung - experizental data suggestive but not
proven .

11 Disadillity
12 Eseential Features of Hazardous Exposurs

(a) Nature of dust - fibrous component and gize fTactors
. . (v) Atzmospheric Concentrations - probably lower than for
. quarstz . " . )

i Inadequacy of standard icpinger sacpling method
which does not collect the dancercus fibres
14 Eleotrostatic preclipitatarsazpling preferable butl
zethod must be podifled

(¢) Duration of Exposure

13 Recommendations for a New Standard of Safe Atmospheric Con-
centrations of Asbestos Dust

{a) The Quasi-officlal standard.of 4 to 5 millien particles
per cu. fI.
(p) Work upon better metho@ of sa=pling

(¢) Recersity Zor coccpecison of results with X-ray findings
in ezployees

14 Prevention

(a) Chezlcsl means not practicel
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.'I‘.‘.a'. P lf”":: E“f"fx xﬂq,.i..yi a‘l;h;;
D5 1 - AT ASEESSSNIS

3 Hazap Paiiclory ang X-rav Patierzrp - Deeeripiioen
Based upen 23 husan auzopeies

2 Ash acs Manersl Yalues A5 Husan huoks.

3 S£eaillisazis A Aakestosis

(a) Sussepsitilizy te lnfeetion
3 Tusersuleus- Righ inciCense in Laglish experience noc
Cuplicated in surveys of Aserisan Plante. .
Aveiladle sutopey statietics deceliving dessuse of eel-
estion of seterial.

1L Nes-Tubdersulsus- The same ressen bebly epplies
should e sheoked By snalysies ef ad-
s08t00ie8 aRONAg 40deStes werkers.

142 Cancer of Lung Dittc, But there are feov on reeerd 10 it
' sases of. lung sancer in esdeetos verkers. '/
Cemparet te tne tetal aumder of sutojeies i
on ashestosis, this Lasitense 18 exsees.iv |
Ko such frequensy has deen dissevered i
eiliccelis or other ferse of pneusssorio~
010 exsept the Senreeterg 8inds ¢ ralle~ |
acsive ores. The ovidense s geotive
St net sonslusive that ssdestosis say
. preeinitate the developaent of sanser is
susseptidie indivituals.

-4 zollhoﬁqox

= Clirical experience ougrests thet truly disedling eebestesis Lo
sanifested by less atrixiang Xeray choa{oo then s eerresponding
degree o o1liccsis. Oush dieadility 1a ssbestosis 18 &ue to
digesse vithin the lunce and net teo sesondary heart 8isesse. A¢
sn s3lie0eis., 00008is-ed pulmenary infestion incresses the acsust

severity of tke €ust f£idraeis wiih resultart sssentustion o2

Cioadility. ZThere 10 u-cent neeC for & sareful physiclegicsl
stuly ef puloonary fungilon in esbestesle of varying eevericy.
Undouttedly, there are Seny 8iagnessble sases vwith no eignifieent

alsazility.
8 Diagnspap depends wpon three festers.

$ ¢ odecuate expceure, usually 6 ts 6 years, esone-
(o) ?:;::’{o::tr. et vork where both the concentration ant
craracter of tre “astestes® Gust sre hssardove.

[
Siae- -y

' ' ,,@0-?893 C ;

4
o .
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(v)

(e)

(¢)

SAr

! Compecesive Lifecis of Di27:ent Aaksetaels Minerals
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(a)
(v)

(e)

J=

Fidres 1ike chrysotile having & eercalin Cegree o2 flexidilicy
ard elseticity ac~usulate withla the fineet air tudes: granulsr
duet 38 sarried further on and 10 videly socat:ered throug: the
terz=inal air epaces. .

Rate of tigeus reac:ion to asdertos 18 such more rapié trac
to an sctive duet like quarss. Evidences of fcrzetion aspear
80 800N as suflisient oconcentration of £ibres Ras localigel
‘in o?ooz::e aress; vwith quarts, there 10 a lateat perict o
ponths.

Reaction to ssdestos does net 60 On eessation of expoe~
ure. Joung ecar tissue that Say Aave fermed, eontraste aré
becsaes tore dense but the ares of ianvolvesent decresses in
size. In eilicosis, the Joung nedules decose larger afler
eX;08Ure 0088608.

Asbestosis Dodiee sre & specsific sonsemmitant of tnis fors of
pneu=ocoriosis. They are €ue te & deposit of pretein ant iren
uzern the surfase of ianhsled £430ee. Quinse o they fers
after adout €0 daye of eontaot with the tiseve. y sre adunt-
ant in Ban ané guines pxg:. (See paragreph £ sdove) Dut such
larger ia tte forzer probebly Decause the larger elzed gir tudes
83l larser fibres. In cats, rabddite and sice, there is an
atypicsl coating of a fev 0f the Fibres sfter such longer resi-
Cence in the lungs: in rate and 4ege 2o Bedies e0ull Do Clo-
covere€. - Froo parsgragh 2 1t 15 apparent that thelr eccurernce
does nct parsllel develepoent 37 fisreels. 1In lunp irn ectison
experisent, the bodies Rave mef ‘oveloped until g er 2idrosls
so~sale abvrnced. The number 27 Vodies seess t. uccresse
several years afte™ ex08ure 008808.

Sanagiap Shrveasils - highly srritating. %

L cn;glg;;;g ?lov in iren) equally irrizeting an2 pre-
uUCes JUst 80 Bany asbeetosis dodies se e Cansliern procduse
with over 1l timees as Buch iron.

5;;;1‘3}1;3 « The South Africen Dlue asdretos 18 kiown to cause
asbestoeis. 0Only o 1imited supply of this Baterisl i pure
fora vae availladble, =cst of 4t was used earllier in the vork ir.
non-productive exser.cence. For the later criticel inlection
teets 1nto the lungs, s Bolivian variety was sudstituced te-
caugse of 1%s high purity. Ite fidbres vere such etraignier,
83:0%er and more elastic than the cotiony South ASrilsr variecy.
Pernans decasuse of tlhese peculiarities. it kas not givern
resctions cosparable to ohrysotile. It produced ssdestosis
Bcties Dut 418 not localize in the terminal elr tutes nor ceuse
any fidbrosis. Testes 710v being repested withk s typical Scuih
Africen crocldolite with physicsl sharacteristice siR.laling .

crhrysotile.
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(¢) W = 8tif7, otraight fibree - stypicsl) ubntnu. .
300 forss slewly but ne letalisation or £ibresis 18 luzgs.
(¢) Azanigg = Diteo. Lo

(£) Acatidels - Dists. . S

() 2remaliss - Dit:o dut very fev ssbestosis Dolies ~ Odeervation
¢ being comtinued. R R

.
L R A

.
‘e

* e

P «

vV Saciral Xaaeral : T
(s) F‘Em un&éng of 0ame Shenissl 00EpOsition &9 ouznau
’ 8 1iaer: sausing no fibtresis in lumge or other grgess. &t 3

sttrasts iren frea the ungs dut of souwrse, e “botlies’

(3) ¥ogl(a synthetse e1llcste) fibres are net iadslable fyed

3 IRe v dens, appereasly becsuse of Shelv 8600
?:3 uuotormut 70090081310 00 0000 woed were thag ™

1 sieren thiek) On injeetiss iate luage, they @g net ¥ -
losciize 3a tEe alir Subes DUt are widely esattered. )
no £idresis. After 3 or ¢ Sonths 12 0entest with 3
s fov Plase £i3ree take up irea Dut remsia BSNtE. y sever
srcw the owellen ends 8nd lsteral prejestisns of the true - -
asdestesis dedlies. ) :

(e) and of 1a%erest Desguse i3 10 8 fidrous Binersl Ppracte
Soee of otlica (0.98). Crystallegraphicslly the arrsagesest ef
12 Mz ont Ox’geuu in cosh wAlt 00ll 15 0isilar to thet in
srrysotile. sec>le uoed alee oontained sbeut 185 iron, pre-
Dadly fred sestamina:ing magnetite. She fibres are stif? ant
needle 1ike. Observiions a0t yet oempleted But after £ senthe
in the lungs, typigel asbestosis Dedies Gevelsp But there 10 80 3
yet no fibrosis. 4he £idre are sssttered through the lung iastec
of being lossliged inside th. termimal air tudes and tiseus
resction gecurs arcunt, iastesd of within the tudes.

v: Sheaisel Sazzeedties A5 Relstasn ie Irriladian

(o) Kocohing i the fol.ovirg shesicsl ecc:ositions esn Be ecr-
related with varigtions in sajpacity to provoke tissus resstica.

E_

(See Tadle Xexnt .Pape)
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Ty MG A

f‘i’.!,fi- -~

Ctrye- Crooid- . A 2.
$i0s 37,438
%030 2306 2627 omg
Feo 0 1,299
Alad__0.3€F  1,02¢
Ca O 0,085 0,793

>228° 14,92 2.38 242 Jald,
(b) Acit trestaent of ehrysetile fibess . I <z

-
- DTS

4 Ore hour in €ilute or eonsentreted BCL uio net alter op~
pearance 6f £idre Dut after suelh treatzent it repilfly 83s-
solves and diseppears on ARJEOTiAg 18%s 1iving tissves. - -

34 Crestoent with CO2 Bubdbled tw nin or lung Juice ..
susgensions O0f ohryeotile £iBree 6suses pertial se.itliesn
with 1ideration of silies and magnesis. v -

(c) Colloildal sllumina Goes nNet Routralise the ‘effeets of asdests
s 1t Qoes quariz. On injeeting ehrysetile suependel in
slusinus hydraze solution, £ibresis and ssdested deliee Gev-
elop at the usual rate. it remsins te desonstrete vretzer b
£ibres beseme ecated with g lager of aluginus ssnekyLrate a0
Ree Deen proved in the case of quarts. +¢f they have. tie ecs
40es PO a2le0t thelir Sapasity to irritats tissue. .

VI Phvsizal Propertiss :n Belaticp 3o Irpisatiep 82 hung Sisase
(a) henrth o Zibre ' e

Short errysotile fidregunder 3 microns ere practisally iners.
20 to 50 mioron fidres cause typical fibrosis.
Tre effects of longer ones coull not de teeted for techaisal

reasons. ] -

(v) Sruehing cospletely Gestroye the fidroue strusture of ‘
erryectile. Vith lose of strusture, sll espacity te irritate

4

‘:..”..’. 3 . Je*
- =
lac- Cove
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L TE N T MNGRIART e oL WA m’ AR QA e * R
T T e, e e LT BT AT gionr o oq‘:'-—.'-:-,’e.:'z!a
. >y -8, ”.

e, "-':‘-'.' boari 2 R TR
: ..-‘..’. _.'..'.- ..,.--:’5’6, 4&_“:{‘ "t ‘”"‘,"351.’;{ -m:_,_‘;;l"
. <% e.i) .v‘ .\3’ } UMr,f L . ""‘g “.o‘ o reses?

& A ‘, 4 .,.....‘. ‘:3' w R .";'"‘.5\-_;."'0:."“‘?‘!"
(.)"- “AV 1gN1TL08" SeEpIratures, Vet or. ‘i artves Jotimt’ tae,f'
zanntruc:un 1e preserved. Fidres bescze oztresely :m::xo.
~r-a physical okange alters typical locslizstion witiin the’; -
lurge, 0o £ibros‘s develeps, reesction linited to lb!ltﬂoytaczo-‘
Ro asbestosis Bodles forsed. .- - ol R A N 2}
. SRS Nl -'/'*':* il . fsd-
Y13l Eature and Sienifigance ‘of unmn.l.'nsm "o E :
LN ‘

(a) Bolies prodably result fron u osition or u'n ‘and ornr..c .
Batter on a slowly 4:oeclving 2ibre .of .asdestes..:-Jhe sousce
of the ircn $s wor: 1itsly to_De the lung tissue than the
sireral iteelf se the €0ating 18 Just ‘as Reavy on f£ibdrous
sinersls of low. iroa caateu as u’oa these nzn u iren.

.;’

IR G o X Y S A MY
(b) ke effest of asbestosis eraation’ is ‘u.ot to de m-,
tective slthougs it hae not- -possidle :t0 1s0late & largs ..

enough Quantity of these otnqmn in usalteret fers for .
ses of test. Ths smoetd reunded-eands presented dy tbs -
aiss would not de uemuu: s_ruur.u“-*.s-' AR 4
... “W,. .:.;._' -
(¢} I2 they were oaablo of eausing u-rzuuoa‘. ‘the 2itrosis in tle
lungs srould progress um- omlm o'qno.’vuea it uu 20%.
(&) She %.’1 czu:..unnco of bouu (u'%‘ﬂbru) loac after
exzosut¥’Yoinss to ultisate e0lubilisy i tissue flulds.

(e) *ne Dolies are probdably s fortiitsus eoncccaitant rather thas
a Csuse 02 fibroals.

Ix Zuieszies af Irzizass Assiac o2 Aabeesilors Minszals

(a) Chezical Trese oxpericents ¢o not eonfirs the tacory that
8856020050 10 Oerely s fors of silicosis res froe Sree
s2lica literated in the solution of o uunto u scule. I2
this vere true asdestos , like ouarts phould sauee fibroeis in
any Organ of any spesieé for the experisents have shown tnat
inlected ascestss d1880lves 4n these locations. Bovever, 2

gz nst :-uu such resction in any location ba’ tao lungs 62 o
opce e8.

’

(t) Mn.l..z...n.a..

de wre proposing the theory of seshenicel irritation which ig
sanifested only 4 the lungs Decause tnis orpan is the only one
whose norcsl phyeiologicsl functions iavolve a Bigh degree of
ao:xlzty. Experizents designed 25 prove the necessity for esticrn
in %his tiseue Ra e falled for technicsl ressons.

For cnis theory to be asplicedle, 1t s necessary thaet the
£iOres De consentrated in the five tersinal alr tudes. It Rae
begn enown that cnly ohsyeotile of the sabestifort sineras thus w
.d&‘?ﬁo the proper physical oharacteristics to insare such
localization. 1% 38 sleo essential that tne fibre shall persies
long ercush defore o° e:saozvoo in the lungs of ezacies lixke
cice. rats.”dofs. 1T a;.urently dissolves s0 ra:xd y 8% 82
exerss n2 irritation. 9i=ilarly rap.d eolution say explsin

ir. pars, the lacx of fiorosls in organs other then the lungs.

we U

al- i L) --

o8 e camcie @ soeCemmamed o
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Tre 2itres aust Be long enour™ en that they sarn:t Be escsletely . '
srrounded By pharesrtis ccgtc wrich wosld prevent coaz:ff :3.2gcl. -
rouns, brozen ends with the delicate cells supsorsinc the eir Suses.
Ciservezion nse Cesoaeiretel tnat these e2ndiicrs gre reslizel in
§ainea piTe trested viih leng fidre enryjeotile eréd fibrosis results.
Wiih tne other asbestifors ctinersls that Rsve bee~ tested, ecse of
81l cf tne Prerequieits wers laciing and no 2ibrseie Geveicjel. ¢
{c) Ir tre irrication vere cheslieal, fire serpentine wrnieh Ras t
SCTe CREIISAl 80330031108 88 errycotile shaull have also sauset
fitrosis. <Ihne erushed ehrysotile shcull have Deen dere acsive
tTRaAn Lmcast Tidres, DeOn.se Of the Frester surfnce arcas ¢re
pesed to doly fluids. Or the sseustion tnat ehrysoiile, ike !
o:artz, becones coated with a very thin laver of sluzings on
trestzent vith collsilal slusiznus hRydroxide, 6837eSity o cause
LSrosis should be destroyed 1f tRe s0tlon vers enealcal but

suth 1§ nos the sase. ) -

(¢) “=e hResvy coatirg resuls:ng Treo esoestoels boly forasiion ap-
parently does otgp tissue resciion dut here the aflects are
prodedly mechanicsl for ressons eited.

(e¢) Meat sufficient %o slier shemisal etrustare & estroye pover
to 1rTitate bBut §T alsc alters essentisl phyeissl charseterist:
that affect locslizatior of the fitres in the lunie.

x sgi a".a‘olan.
(s) 2uecestibdiiadr 38 Incessian .
Crim

1 Suberculous - AsSeetcs benaves like =oet other Einers.f, in
TRIS Pespect Anc not llke ouarts vhich epecificd..y intleas:
native suscestidility ta the tubertle Decillus. Chls ig-
feoticn may spresd fcr s tise But thea hesls. <he resiltarn:
fibrosis scsentuates t-at savsed by the mlaersl Iibre.

13 Nor-Tuberculous - of no grester frequency than in sninals
inkaling dusts of other kinde. casional epidesics of
preumonia eccur in our 4ust roess, but these are Cue to
sethets of housing rether than to Cust; they oem 8.80 OO
in unexpesed anizals.

111" Sanger a2 launcs

Pochigoles! .
do experiaents vor;;d:ofifod to elusitate trie point tul
certain evidence sugrests that asdestosis Bay ecually
favor development of tumers in susceptible epesies.

1 In guinea pigs, radbits, rets, oats and dogs lung tuscrs
are rare.

2 Yhen these species were sudjeoted to 2 to J years in-
halstion of asdestoe Qust, the ineilence of lung tuser
vas not increased. '

(26 - Lud) . T

-l ew s abe o LR X . G .
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.a- g

3 Scce streins of whaite nice 4o Cevelop tusare witbout
apsarent cause. y

¢ Sugh & etroin of white mise ves unintentionally weet in
three inralation experinents vith sedestos.

L
8 Of 11 mice intaling laar Liirg asbescas for 18 to 24 merntis j
8 Cevslopeld mslignant tusors in thelr Lungs ent 6 o2 ties . 3
had tusore in other orgsns. Ihe Ansidense gats £1-2% i2
2280382058 -

€ Ofr 22 siee inhaling s sedestos for not longer ta:, |
12 sonths only 3 develeped im tumors. QAals 1o f% 'y

7 As sontrols, ve have only the experience with miee i Oil‘l'
ust experiaents. e 7

ARCrt 2t ;;ﬁ.. there vers 81 mice exposet to ¢ otaor'
fgs.gc 02 Cust for 10 to 12 mentis. lnsidenss of luag tumew.

kﬂ;iﬂnl!- there wvere 143 sise ¢xposed to ¢ 4107

&x:sdo of dus:, ineluding pure quart:, {3 to 31 seaths. il
8ll this gro.p of sice aver insidense of lung Sumey
".zﬂ"‘; the highest rate ( ves in & ovidgrow onpesidi
1 {-] as dust. g

This the incidence ¢f lung sanoer ia the £i0re ashestes Bloe
wos over 16 times the sversge for sise & ng ether Suwete for
cosparable perieds and over 3 tises tRe Saxisul fer any othepr greowp.:
Nice exposed to the prastisally inert 230re aodestes shovelt
fever lurg tumcrs altlhough 7 tises sove these 18 shert exposure. i

to other duste.

“nese odservations are sugressive But Ret eenglusive evidense of o E
carcer stimulating setion asdestes Sust. 4hey are open %0 -
several erisicisss. %The etrain of sice ves net the sade in the

sstestos experisen: as in 3any ef the others eited) ontly she
fcraer were unusually susseptidle. Net enswgh uum:ruut s

the dust for lonfrer then the 19 menths spparently Reseseary to
produce Sany -tucers. <shers vers ne wnexpesed osntrels of the same
etrein and age ard no 4imilar eontrels expesed to ether Suste.

It 10 heped SNat ::is experisent Can de rejested under ng;oﬂy
esntrolled conditions :o deter3ine vhether asdestss sstus..y favere

cancer 92 the lung.

X1 RisaRility

Carnat be Cetersines in animale. She sceilental €esits vere
£=92 the sane caises Set with in all eur Gust inkalatien exjeri-

sents.

Astc-te (8) .. : ..
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REMERIIE SR KA "-n.u'
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Ve ., '..'. .y S, L (s
e, .}' O SRRy .s‘ &'.ﬁu 0,..»«0
() oo . lu “..

1 e Rezrds incfesses with the raporuon ‘of intact l:brn ’p.'-
in the Guet. Oranular saterial scd crusied fibre are
inert diluents. o -~-.

04 i

14 “ne leng fibres Sus: Be tuin enougn (1-3 Micrers) ene eners ot

enough (under 80 Microne?) to be intaled. =

144 Very short fidres (under 3 Kicrorne) sre precticaily iners.
(b) Atgosgheris CSoncenization 8till unler stuly.

Apparently this fector As lower then iu the case of Guse
socposed of wulu- ainerals but sethods of estizaticn are
sislesding. ; -

'\ ﬂu average standard Pudlie Meglth lmau z:;zﬁcr sosss 1
2 the leag fibre ub;nu dust roes 'wves 40 mil ssle8

ptr eu. £3. 0f air. 4ais soasenirgtisn saused fidrosils 4
visidle to the aaxed eye ia 20 to 2¢ sduths. For eozparisesn
the average ispiager osounts in an experigesnt wiill pure
ouarts vas 120 sillion partisles ’or . n. ant fitroese
Ceveloped st adout the ssde rate. - -, .

2. had .

14 However, h-xnfn souns m cceoptzn boeluu by this
sethof of saspliing very fev fidbree, which ere tcc ur'.t:ur.z
elezents 4in the dust are uuutcd. s

13 Saspling vith sn olntnoutu ntuuzar 18 a suck cere . £
efficiens eans of colleoty rn froC air-derne sue- i
pensions. BSasples fros our 2ibre ssdestos roos
showed thst the duet 42 the air eontained 32.8% of fibres
fTev of va,ea haé beon 00lloetel or oounted in the ispinger
oicplc. he Iutor onphc hrnxy the inert granular perti.
oles.

"4v As ordinarily esployed prccsz ater uaain are velignel and
the results expressed in Bg. per oudis o0t of eir. Inere
16 no seans of converting such values 1ato susders of
particles particularly ma these vary in eige, shaje and
“spesific gravity. L )

v auu:lmocul seapling -ma mc xtator erd ostanlart is-
Jielded the respective values of 0.65 ug ant &5 3ile
on pertisles per oudls foot of air.

v "hoonuuuy the Dest mé: 02 batard woull be eltler the
sunber or welgh: of fidrous elesents ia the dust.
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. 4 Tidrssis vicible te the naked eye 8fter 13 contre er,.coure,
irsreases in extent in sudseeuent 13 asnins. -

., . . LT

8 - .

In tris period ouly the couparasively ."-P.,J

: ) oucn of soPeetosis Anve Deen orodused.  Wish tre knove
sy l1e€Ce that wve Rave gained, 1t 15 prodable thet pore extensly
Ten * ‘:‘ooco g.ul ve used with & purer lens fii '
8 s0ti.C.

KXY A

113 Tor these ressons x-n{ ehanges Rave Deen Binizsl ant we
. were not sdle to uuz 1 ene of tu ol:nt.vn ef s pro-
.. ' gran. . '
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“(a) WRile there 1» ne officisl stsnlard, tte ‘tensetive ore of
4 or : s1lien paruexu per subis foot of n.r is ‘rcc.w:.:.y -
aucted.

.
. 0
«? S . -

(¥) 2ris s predably 'mﬂuob ) bouun 1t 18 dased ugen ssx3.ing
vith 8 6tAndard i3piager vhich ve Rovershown Goes nst ecioect
assf of the mm- that are the eeurce of hpzarc.

(c) We row thLrnk thnt 8 stanéard should de based upsn sa=;les
gollestel with an electrastatis preciyitator if 1 30 feanlidle
.o‘aucr—xm Feadily tre rohun mm:ua ef.fitres ir suel
mrterial. .

‘ . L .,. %e
(<) Sorx 31s etill &n protnn um the hzsor pzrt.
L - TR T3 a*

. (e} To e o2 value t'zc nevw ouuem Mu.uu ‘So7ve ecrreiated -
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R S e e .
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