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February 24, 1943

.- ¥y, Vandiver Brown
Johns-Manville Corporation
22 East 40th Street
New York, New York

Dear Mr. Brown:

. I have at last succeeded in analyzing nost of our
W inous experimental data snd assessing the results. I realize
'fb this should have been completed before this, but the emergency
has left me short-handed in the Laboratory and also necessltated my
doing a good deal of extra treveling. I hope that the sponsors of -
our study of asbestoslis will be charitable and realize that the work
has fer exceeded its original scope. ' :

I'.

We have done over 40 different experiments, many of
then divided into several parts, which involved exposure of aninals
for 1 to 3 years to varlous dusts. The business of preparing nicro-
scoplc sections and chenlcally analyzing the tissues on more than

< : 800 animals has been a Job in itself. &y time for studylng sections
oo : . ané analyzing data has been so linited that we are behind our sched-
o ‘ ule. T have still not hed time to write a full report of this work
-,ﬁa( which will of necessity be monographic. However, for the benefit of
: the contributors, I am subnitting a table of contents and an an-

notated outline to 1ndicate conclusions and the line of argunent that

will be developed. The latter itself occuples 15 pages, but I hogre
~ they will find it sufficlently interesting to read. I shall work on
- the final manuscript as I have opportunity.

There sre a- few experinents still in progress which
shculd be completed by the time ve szre ready for them. 4he work on
nethods_of dust deterninatlon, I consider inmportant enough to in-
clude in the study. The question of cancer susceptibility now seems

" pore significant than I had previously imagined. I believe I can
obtain support for repeating it from the cancer research group. As
1t will take two or three years to complete such a study, I belleve
it would better be omitted from the present report. If it should
bécome possible to make this study, I hope that I amy count on some
of your nembers to supply me with enough pure, long fibre asbestos

for the purpose.
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Y¥r. Vandiver Brown -2 February 24, 1942

Naturally, I shall welcome any oritioism that you or
any of the other contributors would care to offer. 8hould any of
then want to dlsouse detailas, I.would be pleased to meet with them.
May I take this opportunity to thank all the sponeors through you fo
“the eupport that ve have had. :

8ino erely_’_youra ’

Leroy U. Gardner, M. D.
. Director - _
LUG: =BH ' .
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OUTLINE OF PROPOSED MONOGRAPQ ON ASBLSTOSIS

PART I HUMAN ASEESTOSIS .

saranac Laboratorx Stu@x under . Grant fron Aebeatoa Aseociatigg

Hdman_Pathology - a study of.zé autopay.aaeeé;Illuetrated

X-rﬁy Patterns in Asbeétoeia, Illustrated
Ash and ﬁinerai Values in Human Asbestosis

Complications of Asbestosis

(a) Susceptibility to infection

1 Tuberculous
- 11 Non-Tuberculous
111 Cancer of the. lung

Disablilty, causes snd comparieon with eillcoels '
Dlagnosla

(a) Hietory of adequate exposure

(o) X-rdy film pattern

(c) Physical examination '

(d) Asbestosls bodiee in sputum, their significance

PAXC -
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PART IT Experimenta) Asbestosie

I Methods
(a) Inhalation exposure to plant dusts. :
; Injeotion into lunge through trachea of pure’ ninerals
Injection of pure minerals into other organs.
2 Species Susceptibility

Man, guinea pigs, rabbita, cats, white mice and rate
dogs. .

3 Peculiar Characteriatics of Asbestosis

za Unusual localizaion of chrysotile fibre in lunge.
b} Rate of resultant tissue reaction oore rapid than to

quartz.
_ o (¢) Reaction to chrysotile not progreasive after exposure
- : ceases; again the reverse of the situation in silicoeis

(a) Asbestosis Bodies

i1 Composition and methods of formation.
11 Ocourence in different specles.
: 111 Formation does not parallel development of fibros!
- . iv Gradual disappearance after exposure ceases.

-4 Comparative Effects of Different Asbestiforn minerals. ~

za; Canadian Chrysotile.
b) Arizona Chrysotile, low iron.
{(c) Croocidolite .
1 Bolivian specinen, stiff and elastic.
.11 Bouth African, soft and flexidle.
_ ‘dg Anthophyllite

: Anosite.
- (fp Tremolite.

$ Effects of Control Minerals

. (a) Grannular Serpentine, sapme chenioal conmposition as
- - chrysotile.
(b) Glass Wool, a eynthetic eilicate fibre.
{o) Brggite. a fidrous magnesiun hydroxide almost free of
sillica .

6 Chenical Composition of Asbestiforn minerale in Relation tc
Irritation.

(a) Nothing in conposition correlated with relative irritat
‘capacity.
(v) Prelininary acid treatment

i Hydrochloric aold
11 Carbonic acid

.jxll(c_(:_a PPN e .. ......... . _.
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(3)

(c) Effeots of Aluminum . _
Physiocal Properties in Relation to Irritation
a 'Length of fibre

b) Effeot of Crushing.

o) Heat treatment

Nature and 8ignificance of Asbestosls Body

- {a) Formation’
b
o

Protective effect preventing further irritation
Ultinate solubility in tissue

Theories of Action of Aébestirorn Minerals

iag Chemical - reasons for considering invalid
b) Mechanical - experimental demonstration of. .

Complications

{g; Ihfedtion. tuberculoeis and other varieties

Cancer of lung - experimental data suggestive but not
proven _ . i

Dissbility

Essential Features of Hazardous Exposure

(ag Nature of dust ~ fibrous component and size factors
{b) Atoospheric Concentrations - probably lower than for
quartz ‘ . .

4 Inadequacy of standard impinger sampling method
which does not collect the dangerous fibres
11 Eleotrostatic precipitatarsampling preferable but
nethod must be modified

(c) Duration -of Exposure

13 Reconnendations for a New Standard of Safe Atmospheric Con

centrations of Asbestos Dust

(a) The Quasi-official standard of 4 to 5 million partiole.
per cu. ft.
(b) Work upon better metho® of sampling

(c) Necessity for comparison of results with X-ray finding
in employees

14 Prevention

(a) Chemical means not practical

- O . Tes o I
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1 Acidosis necessary to diaaolve tibre in lungs worae g

than Asbestosis -
14 Aluninum Therapy inapplicable

111 Chief reliance atill upon dust prevention wlth

epeolal euphaaia upon the fibrous ccmponenta - f
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ASBESTOSIS -_ANKOTED 9UTL{RE-INDICATING RESULTS
PART I - HUMAN ASBESTOSIS

I Human Pathology and X-ray Patterns - Desoription
Baesed upon 28 human autopsieé

2 Ash and Minefgl'vgiuea'ig'ﬁumgn tuggs.
s Compliocation of Aabgaﬁogig ’

(a) Susceptidbllity to Infeotion .

1 Tuberoulous- High inoidence in English experience rot
duplicated in surveys of American Plants. .
Available autopey etatietics deceiving becauee of eel-
ection of material. .

11 Non~Tuberouloua< The same reason probably applies
should be checked by analysis of ab-
senteelsnm among asbestoe workers.

111 Cancer of Lung Ditto, but there are now on record 10
* cases of.lung cancer in asbestos workers.
. Compared to the total nunber of autopsies
: : on asbestosls, this inoidence is -excessiv
. No such frequency has been dlscovered in
ellicoceie por other forme of pneumoconio-
sle except,the Schneeberg mines of radio-
active ores. The evidence is suggestive
but not conclusive that asbestosis may
- precipitate the development of oancer in
_ susceptible indivicuals.

-4 Disabilit .

Clinical eéxperience suggests that truly digabling asbestosls is
manifested by less striking X-ray changes than a corresponding
degree of silioosis. SBuch dieability in asbestosis is due to
disease within the lungs and not to secondary heart disease. As
An silicosles, associated pulmonary infection increases the amount
ég'severity of tre dust fibrosis with resultant accentuation of
disatility. There 18 urgent need for a careful physiological
study of pulnonary function in asbestosis of varying severity.
Undoubtedly, there are many dlagnosable oases with no significsnt
disability. .

5 Diacnosie depends upon three factors.
o? sdequate exposure, usually 6 to & years, some-
(a) gigzgr{onger. at work where éoth the concentration and
ckaracter of the "asbestos® dust sre hazardous.
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(v) Evidence of diaeaae 1n a~chara~terist1c X-ray pattern.ﬁgpf
. (e) A physical exanination which reveala oertain characteria%gg
. eigns and nay reveal evidencee ot disabili.ty ir present, :ix

(a) Asbeatosle bodies 1n the eputun are conrirnatory when the
previous faotors are: all sitive.” However, the bodies
pay be absent, particular y in the absence of bronehitia
infeotion. A
Asbeatoaubodiea unaupoorted by other evidence 4o not nake

.a dlagnosis.  Occasional ones heve been found in about 15 %
autopsy apecinens of ‘persone with no known exposure and no..
fibrosis, probably or<non-ocoupationa1 origin. ek

o .- .
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I.Methods

{a) Inhglatiog gxgoa e to Plant Due
1ungs, but no ohangee elaewhere. "

- oA, ‘-‘,.." -
oo WV

: (b) Injections .of- Suegenaiong ‘ot .P
*  Similar resulte._ o e 3 :
2% N N z .;‘x-,-.. H "Fkﬁp\& .

(¢) Injection of Buapensione ‘of Purg-Hineralsinto other organa
. Fibree diseolved; no aebeatosis bodies; -tissue reaction 'con

. fined to phygocytoeia gnd’ encapaulation c s
asbestos Garns of hunanieubjecte;i~

II Species Suaceﬁtibint . )

i f‘_ < 4. rind

Unlike free silica. aabestoa.doea not~produoe 1te apeoifio ﬁ;zec

~ - An any organ of- any: epeoiee-bt aninal KiIte oauses tibroeiafqgly:
. the lungs of man a&d thqee: b g ifgy gggkg:-?peoi?s t?ated. %ﬁw ;

Species Fibroais Aabeatoa E a i

Yan : 4+

1 White‘Mousge = 0 .+

Guinea Pig 2+ 3¢50
" R R T i
Rabbit -+ o Ee f—‘.-."ifs*%.z:tm“ 'Rat'f" Kok

R R e T T dwid L

Y

. :___xanx_nnal14uuuu_£l_nnhnn£nn_hn§1:n 3
: '"“""%’“‘ené*ﬁfiﬁkvﬁ*
III Peculiar Charaoteriaticg of ‘Asbestosis ’/

e : )-, -r" ‘v g&fﬁ'ﬂfﬁ' : "'
" (a) Localization ~of fibroue; minerals ;
of granalar duet_particlee. »a:ﬁ;
IRy ’&g} o
i

n*lunga differb nothat
T -.-u,l i fe S
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1 Fibres like chryeotlle having a certain degree of flexibility
and elastlcity accumulate within the flnest air tubes; granular

) dust 1e carried further on and 1a widely scattered through the -
terminal air spaces.. . ;

~

(b). Rate of tissue readtion to asbeetos is much more rapid than
to an active dust like quartz. Evidences of formation appear
as soon as sufficient concentration of fibres has localized
‘An ag:oitio areas; with quartz, there is a latent period of
montha.

(¢) Reaction to asbestos does not progress on cessation of expoe-
ure. Young soar tiseue that may have formed, ocontracts and
becomes nmore denss but the area of involvement decreases in.
8ize. In silioosis, the .young nodules bedome larger after
exposure ogases,

(d) Asbestosls Bodies are a specific concommitant of this form of
pneumoconiosis. They are due to a dagoait of protein and iron
upon the surface of inhaled fibres. In guinea pigs they form
after about 60 days of oontact with the tissue. They are abund-
ant in man and guinee pigs, (See paragraph 2 above) dbut much
larger in the former probably because the larger sized air tubes
adnit larger fibres. In cats, rabbits and mice, there is an
atypicsl ocoating of & few of the fibres after much longer resi-
dence in the lungs; in rate and dogs no bodies could be dla-
covered. : From paragragh 2 it ie apparent that their occurence
does not parallel development ¢f fiorosis. In lung injection
experinent, the bodies have wmé ceveloped untilk agfter fibrosis

\5‘7‘# fe-eeld-eérvenced. The number of bodles seems tu decrease

.- several years after exposure ceases.

¢ Comparative Effects of Different Asbestosia Minérals
{a) Canad;gn Chrysotile ~ highly irritating.

(b) Arizona Shrysotile (low in iron) equally irritating and pro-
duces Just.-as many asbestosle bodles as the Cansdian product
with over 11 times as much iron. . '

{¢) Crocidolite - The South African blue asbestos is known to cause
asbestosis., Only a limited supply of this material in pure
forn was available, nmost of 1t was used earlier in the work in
non-productive experiments. For the later-critieal injection
tests into the lunge, a Bolivian variety was substituted be-
cauge of ite high purity. Its fibres were much straighter,
stiffer and more elastic than the cottony 8South African variety.
Perhaps because of these peculiarities, it has not given
reactions oomparable to ohrysotile. It produced asbestosis
beéies but -A1d not localize in the terminal alr tubes nor cause

v any fibroeis. Tests now being repeated with a typical South
African crocidolite with physical characterlistics situlating
chrysotile,

oGl (3)




(a).

{e)
(r)
(e)

V Control
(a)

(v)

(c)

Anthoohzllite - stifr. straight fibres - atypioal aabeatoais .
bodies forus slowly but no 1ocalization or fibrosis 1n 1unga i

Anosite - Ditto.
Anphibole - Ditto.

Trenolite - Ditto but very fev aabeatoeia bodi
being continued.
1neral . '

Granuler Serpentine of ‘same chemioal oomposition as ohr eotilt
‘is inert causing no fibroeie in lungs or other organs, éE
attracts iron fron the lungs but’ of ocourse, no 'bodies' develo;
Glase Wool(a synthetio eilicate) fibres are not inhalable rrom
air-borne suspensions; apparently because of their stiffness’ -
(the dlaneter is not responsible as some used were less .than ¥
1 micron thick) Qn injection into the lungs, they do not ¥Iif
locslize in the alr .tubes but are widely scattered. " They oause
no fibrosis. After 3 or 4 months in oontaoct with lung f£luid,::
a few glass fibrees take up iron but remain smooth. They never.
show the swollen ends and 1atera1 projectiona of the true i«
asbestosis bodiea. . . . . R

Brucite of interest beoause it is a tibroua mineral praotically
free of eilica (0.9%). Crystallographioally the arrangement of
its Mg and OE groups in each unit ocell ig gimilar to that in
chrysotile. The sample uaed also contained about 16% iron, pro-
bably fron oontaninaging megnetite. The fibres are stiff and
needle like. Observiions not yet ocompleted but after 2 months
in the lungs, typigal asbestosls bodles develop but there is as
yet no fibrosis. - “ne fibre are scattered through the lung inste
of being. localized inside the terminal air tubes and tissue
reaction’ occurs around, inatead of within the tubes.

Vi Chenlcal Compgaition in Relation to Irritation

{a)

Y-l (W)

Nothing in the following chemical conpositions can be cor-
related with variatione in capacity to provoke tissue reaction.

(See Table Next Page)

.- * Reee e - e —— .
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Chrye- Croocid- Anth03?

G .;! s
otile olite ' nhyllite * b g *”wrﬁﬁéggﬁ

; 9*0,& o,sa -~wk~

% Feay 5 _,'\3:":;-- \-.,': - u.
q‘“‘!q V-

ﬁ:‘-
SRR e
1 One hour in dilute or concentrated HOL “does not alter
pearance of fibre but after suoh treatdent it rapidly™ dis
solves and dieappeare on 1nJeoting 1Q§o 11v1ng tiseues.y‘
el a0
. 11 Treatment with Coo bubbled through” Water or lung Juice'
- euspensions of chryaotile fidbres causes partial eolution
with liberation of eilica and magneela.-¢‘.~”'“ :

rn

1

(c) Colloidal allumina does not neutralize the effeote of aabeat
as it does quartz. Op injecting chrysotile suspended in ...
. aluninun hydrate solution, fibrosis and asbestos bodies dev-
elop at the usual rate. ft renains to demonstrate whether ti
.. fibres-become coated with a layer of alnilnun nonohydrate .as
" has béen proved in the case of quartz. +f they have,’ the co

does not affeot their capacity to irritate tissue.

VII theiegl Properties in Relatiog to Irritgtiog of Lung Tiseue_”
(a)_e_r_r]t_h £ Fibre

- Short.chrysotile fibregunder 3 miorons ‘are practically 1nertﬁ
20 to 50 micron fibres cause typical fibrosie,
The effects of longer ones could not be teated for technioal
reasons.

(v) Cru ehins completely destroys the fibrous structure of
chrysotile. With lose of structure, all .oapacity to 1rr1tate
disappears. . . 3y .

B o . NRN NR nnins
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Vi1l Ngtur g__ 81gn1fioance ‘of -Asbeatosis Qgg;gg

(a)

(v)

{c)

(a)

. (o)

(c) '?Esﬁ

2 A
-_The etfeot of aobestoeia bod.y.,,tomatlon A.e }aasune

- bodies would not "be meohan:.cany rritatins.

i AR R Ao
At gnition ;emperaéﬁrea:water-io'drivenqutrbut,the qpk
:fibreaatructure ia. preeerved‘ﬁSFLbrea beeome extrenely brlgtl

i:The physical change .alters .typical localigation within the «,g,‘wrc

“lungs, no fibroeie develope;‘reaction',
No aabeatoais bodiea-gofged?- LAY
4 3 :H'J

mited to} oo t
.'T,w.,ﬁ 'Phyag o o‘,;;\ihg!

R L O Y Moo o 3 ""*‘i’!:di-e‘.';. T
Bodiea probably re:git 'Prom depoaitionéor -ironignd’ organie e
matter on a slowly. diaaolvins-tibre ‘of aibeatoa.xpﬂhe souroe
of the iron is nore *l_ikely Lo 'bo the ;:I.ung ‘tissue’than ‘the .
pineral itself aathe; coating;is Juatfae‘peavy.on_gibroue
minerala or low iro ccnzgpqgﬁggnpon thgae high 4

Pr-’;f-“)::

N .-..

fJ

4 'to: be pros3
tective although:it has not)been;boaéiblquo 1eolate a large &y
enough quantity of. these’ struotnreaain undltered,rorm for G i
purposes of test.- .The’ amoothsrounded ends;prea ‘%ed by the ﬁ‘

L AR, 5.5 A
1f they were capable "ot cauaingxirrltationfgihe~f1broala in’ the
lungs..should progreaa after exposure}oeasea ‘which™it does not.'
. "y‘ Y 3 o 4-3;1 R L M. s \.-,5',. ;,_;. o
The ezgdual dlsappearance of;bodies (and‘ribree) dong- after
exzos é‘polnts to ultimate aolubility11n-t§aaue rluida.

B N SANFEY an
The bodies are probably a rortuitous oonconnitant rather than
& cause of fibrosis. ol

IX Theories of Irritant Action of Asbgatigorm Hinerale ';{'

{a)

(b)

lb"ﬂft@ e e e

‘Cheoical These experiments d0 not confirm the theory that
asbestosls is merely a form of eilicosis resulting fron free
silica liberated in the solution of a eilicate molecule. 1If -
this were true asbeatos like guartz,ghould cause fibrosis in
any organ of any species for the experiments have shown that
injected asbestos 4dissolves in these locations. However, it

.3oes not. cauge auch reaction ia any. location but the lunga of a

apeciea.

We are proposing the theory of mechanical irritation whioh is
vanifested only in the lungs because this orgaen is the only one
whose nornmal physiologlcal functions involve a high degree of
mobility. Experinments designed to prove .the necessity for noti
in this tissue have falled for technical reasons. - -,
For this theory to be applicable,-it is ‘necessary -that'the -
ribrea be concentrated in the fiye terninal'air tubes. It has
}wvn that only ohryeotile of the’ aabeatlforn ninerals thus
fd&'ﬁas the proper physical oharaoteriatice ;%o :insure such
localization.” It i1s -also essential thet the fibre shall persis
long enouch before it &issolves in the:lungs of species like
picze, rats,tdogs. It aggareatly’ dissolyes;so rapidly that it
exerts no irritation. . Sinilarly. rapid aolutlon may explain
in part the lack of fibrosia in orzane ‘other than the lungs.
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Tre fibres must be long enough so that they cannot be conpletely ..
surrounded by phagocytic cells which would prevent contact of these
rouné, broken ends with the delicate cells supporting the air tubes
Observation has denonstrated that these conditions are realized in
guinea pige treated with long fibre chrysotile and fibrosis results
With the other asbestiforn minerals that have been tested, some or
all of the prerequisits were lacking and no fibrosis developed,

(c) If the irritation were chenical, fine serpentine which has tke
. sane chemical conposition as chryaotilglahould have also causec
fibrosis. The crushed chrysotile shoudl have been more active
. than intact fibres, because of the greater surface areas ex-
posed to body fluids. On the assumption that ohrysotile, 1like
ocuartz, becomes coated with a very thin layer of alunine on
treatment with colloidal aluninum hydroxide, capacity to cause
fibrosis should be destroyed if the eotion were chemioal but

such 1§ not the case., .. o~

(@) %re heavy coating resulting from asbestosis body formation ap-
perently does stop tissue reaction but here the effects are
probably mechanical for reasons clted.

(e) Heat sufficient to alter chemlcal structure d estroys power
to irritate but it aleo alters essential phyeloal characteristi
that affect localization of the fibres in the lungs.

~

X~ Comolications

(a) 3usceptibdility to Infection
dvst

4 Tuberculous - Asbestos behaves like most other mineralf, in
this respect and not like ouartz which specifically increase
native susceptibility to the tubercle bacillus. This in-
fection may evread for a time but then heale. The resultant
fidbrosis accentuates trhat caused by thée mineral fidre.

11 Non-Tuberculous - of no greater frequency than in animals
inhaling dusts of other kinds. Occasional epidemlcs of
pneunonia occur in our dust roome, but these are due to
methods of housing rather than to dust; they oem also occur
in unexposed aninals.

111" Cancer of Lungs
bacticvleavly -

o experinents were,desighed to elucidate this point but
oertain evidence suggests that asbestosis may actually
favor development of tumors in susceptible species.

1 1In guinea pigs, rabbits, rates, cats and doge lung tumors
are rare. :

2 VYhen these speclies were éubseofed'to 2 to 3 years An-
halation of asbestos dust, the incidence of lung tumor
was not 1ncrgaaed. I T

- N
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3 Some etrains of" thte nice do develop tumora without
. apparent cauee. . _ ,

4 Such a strain of white mice vas unintentionally uaed in
three inhalation experinents with asbestos.

5§ Of 11 mice inhaling long fibre asbestos. for 15 to 24 nonth
8 developed malignant tumors in their dungs and 6 of them .
had tunors in other organs. The Ainocidence rate 81.8% 1_
excegaive.

€ Of 22 mice inhaling ghort fibre asbestos for not lo er the
12 nonths only S developed lung tumors., Rate 13,6 zns

7 As controls, we have only the expsrience with mice in othe:

dust experinments. -
Forp periods, there were 51 mice exposed to 4 other
kin;e of dust for 10 to 12 monthe. Incidence of lung tumos
1.9%. -
For long periods, there were 143 mice exposed to 4 Aifferer
Xinds of dust, including pure quartz, 23 to 31 monthe. For
all this JEroup of mice the average incidence of lung tumor
was 13.8%: the highest rate (25%) wae in a subgroup exposed
to flint dust. .

Thus the incidence of lung cancer in the lJong fibre asbestos mioce
vas over 16 times the average for mioe inhaling other dusts for

N conpsrable periods and over 3 times the maximun for any dther group
Mice exposed to the practically inert short fibre asbestos showed
fewer lung tumors although 7 times wore than those in short exposur:
to other dusts.

Thege observations are sugcestive but not conclusive evidence of a
cancer stimulating aotion by asbestos dust. They are open to
geveral criticisns. The etrain of mice was not the same in the
asbestos experinent as in many of the othere ocited; apparently the
former were unusually susceptible. Not enough animals survived in '
the dust foy longer than the 15 months apparently necessary to
produce many -tumors. <‘here were no unexposed controls of the same
strain and age ard no dimilar controls exposed to other dusts.
-It 1e hoped that this experiment can be repedted under properly
controlled conditions to determine whether asbestos actually favors
csneer of the lung.

XI Diesbility
Cannot be deterpined in animals. %‘he accidental deaths were

from-the sane causes met with in all our dust inhalation experi-
nents.

klurhU(@"”.w“. e i e
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XII Essentlal Factore ot nggrdoug
(a) MNature of Dust . o E

;f'.

“33’1&:’ \,-l.}i*

U . o ﬁl-‘qQE.
4 Tne hazrds increases with the proportion "of.. intagt fibr
" in the dust. Oranular material and crushed fibre are --
1nert diluenta. K

11 The lon% fibres must be thin ‘enough (1-3 Hicrone) and short-*
enough {under 50 Microne?) to be inhaled.

111 Very short ribree (under 3 Hicrone) are practically inert.

(b) Atoospheric Concentration Btill under study.

A~ (b (D)

" Apparently this factor 1s lower ‘than 1n the case of dusts
oonposed of granular minerale but methods or estipation are -
nisleading. c- :

iy g
1 The average etandard Publio Hoalth Bervice inpinger count
in the long fibre. aabfetoe duet roon‘was 40 0illion particles
per cu. ft. of air. ::lhis‘concentration’caused fibrosis
visible to the naked eye’in 20 .to .24 :pinths.: For comparison
the average impinger_counts in -an. experinent With' pure -
quartz was 120 nillion'particlee'pggéc rt. and fioroeia

ARt NPy ;-_:Ilj-lne-—-..- : g é»- . e
13 However, inpinger counta are deceptive becauee by thie'il'ﬁ
method of sampling very few fibres, :which ‘are the eignifIcant
elenente in the duat are cclleoted.. } 2
", ‘td)f* ¢$-’ !
111 Sanpling with an electroetatio preoipitator 13 a nuch nore
efficlent means of collecting ‘fibres from air-borne sug-
pensions. Samples fron our long fibre asbestos room
showved that the duet in the:air contalned 32.5% of fibres
few of which had been collected or counted in the iopinger
sanple. <he latter eanpled 1arse1y the inert granular parti-

clee. .

‘iv As ordinarily enployed precipitator eauplee are weighed and
the results expreased in mg. per cubic foot of air. There
ie no means of converting such values into numbers of
_particles particularly when theee vary 1n eize. shape and
apecific gravity. - - °©

v 81mu1taneoue eanpltng vith precipltator and etandard in-
pinger ylelded the respective values of 0.65 mg and 60 nil-
lion particles per cublc foot of air. o

vi ‘beoretically the best index of hazard would be either the
number or welght of_rip;cue elemente_in the dust.
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(c) Duration of Exgosurg -

2
. g_ 't Fibrosis visible to the naked eye after 12 nonths exposu;;
' ’ _increases 1in extent 1n eubeequent 1a nonthe. .
i1 The span of 1ife of our most aueceptible laboratory aninal
ot the gulnea pig has prevented continuing exposure longer th
Lo three years. :In this perlod only:the oonparatively early -
: ‘ stagee of asbestosis have been-produced.: With the know- .-
e ledge that we have galned. -1%.48 ‘probable ‘that more extens
T disease could heve been produced with -a purer long fibre -
chrysotile. The-long lived.ppeciee,-like cate. dogs are u
- _.rortunately not eueceptible., '

‘-o -v."

e . ! a5
T For these ‘reasons x-ray changee have been ninimal and We
i were not aole to rulrill one of the obJeotives of this pro.

.. zram. N ntel .

em i,

Reco:mendation _a_ Concentra..(

x:n

N
N 1’ Asbestoo Bﬁ t. PR __" gyl . _
. o ° :-, / ..', 235 = 7 _.. - o

(a) ¥hile there 1a no official atandard. the tentative one o' -
i~ 4 or € million particlee per cubic foot of'air 15 frequently _
quoted. Bl vy e e

T~ o

aeed upon ‘eanpling.

. {v) 1Tk is is probably unreliable becauae 1t'1e‘
AL with a standard Aopinger vhich we have} ehown ‘does not collect
o . .Anauz'or the flbree that are the eourcer r.‘gzard. .
27 {e) YWe now think that a etandarﬂ ahould befbaeeh ‘upon samples

L collected with an electrostatic precipitator if it is feasible
' . to deteraine readily the re’ative proportionuof ribres ir euch

neterial. ﬁ"‘ D
(¢) Vork is still in pros ess unon ‘the latter Qolnt.ﬁ

: (e) To te of value’ the' new atendard wouldﬂhayegto*be:correlateuess
with"the*X-rey findings upon:- enployeen exposed :to different .
concentrations of dust. A L

XIv PreVer-t‘cn of Asbeetceie -

The experinments have railed 6 develop eni}ﬁ%g éAlcheaical "
nesns of neutralizing the actton “0f fibroua’haﬁsstos s .
o ‘?& - .
(a) %o alter the hunan?lung #6 that (1t ‘Wou dt 1eeolve?;sbestoe
fibres rapidly like ‘a rat would neceseltpte
creating an nciaoeia which would b P
the fibrosie ToRT
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- pon 'ribx;ous chrysotile.
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(c) However, 11: would be 'of great J.heoretica Inte

<. ek few ocasee with: real(dyepnoea'lf.frou aabgatosia“

“halation. We ‘aré;iby«no  means gcertai, h the

;iresulte upon advanded 111‘06’:}.“ arendug 4_-1:3

Azation of quartzil

&S

'c
nithe: J.u.nse..u« unm! numrmlght*hav
general pharmacc?.oglcal rrect-whi nrluenc 8’ dy

gk
'-itrx. 3

‘(a)*Chief re 1t , n‘oon_tro'l
alr and, in view f<these’ ¢experimqnta éﬂpar't,cularl

—aueh duap .
- i&j“ﬁf’%f’
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