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O PLAMIFF’SEXHIB]T
HINUTES QF THE MEETING ‘“:;;;——
of the
* ASBESTOS STUDY COMMITICE
Friday, June 1, 1973, at 9:30 A.M. -
at the
Institute Office, E. 210 Route 4, Paramus, N.J.
MOERS PRESENT
I. O. Veaver, Chairmaa Raybestos-}Manhatzan,. Inc.
Y. Yagper ) ~ Carlisle Corporatiom
2. E. Feierabcnd Abex Corporation
OTHERS PRESENT -
S. B. McGinnis (for J. C. Hemning}  ijorld Bestos Coupany
M. Jacko (for W. Spurgeom) Bendix Corporation
D. E. Stone Bendix Corporatioca
R. C. Wyatt Maremont Corporation
4. 3. Gustafson : Maremont Corporatiom
E. W. Drislane Friction Materials Standards Institute, Inc.

MABERS WOT PRESENT

J. C. Benning Horld Bestos Company
T. Bell ~ HE. K. Porter Co.
¥. Spurgecan . Bendix Corporation

The reeting was called to order by Mr., Weaver, Chairman, at 9:30 A.M.

MISUTES OF PREVIOUS MEETING

The Secretary read a summary of the Minutes of the Meeting held February 16, 1973.
Thess minutes had been released and a motion for their acceptance had been
obtained.

Upon motion duly made, seconded and unanimously passed, it was

RESOLVED: To accept the minutes of the February 16, 1973
neeting as distributed.

LABILIG

At the February 16, 1973 meeting, the Secretary was directed to distribute
information on typical CAUTION labels now in use. The purpose of this distribu-
tion was so that the Coumittee ilembers could review what is available and would
be in 2 position to propose label specifications to meet the OSHA requirements.

éne cember suggested that the size of the labeling used should be of sufficient
size to be noticeable on a large carton and should be commensurably smaller but
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still coticeable on a smaller package. One member was using au insert with'a
CAUTION label stuffed into the package. The use of imprinted CAUTION labels
cn the carton is desirable becanse it is essentially a ome-time tooling cest.
The use of separate labels is a continuing added direct expeunse. liost members
now using separate gummed labels will eventually go over to imprinting the

carton when ordered. -

In vhat must be a response or a reaction by others, magy customers are now

asking Mermbers about how much percentage of asbestos is in the brake linings., -
This could be a reactiocn ou the customer's part as to whether they would have

to put coutrol practices in their factories because of the asbestos that ig .
contained {n brake lining. To meet the true spizit of the OSHA regulations,
zanufacturers doing subsequent drilling, grinding or cutting of asbestos canta:l.n-
ing 5¥akE 1ihings should use the cars that OSEA ouggutl.

One member felt that where he was shipping drilled ground lining sets that he
would not have to imprint these small cartous with the OSHA CAUTION label. Other
mecders are simply putting the 0SZA CAUTION labeling on everything. When 1t was
suggested that the Committee should take & position on this labeling requirement,
the mewbers of the Committee were referred back to the Resolution that was made
ocn February 1o, 1973. This Resolutiovn said, in effect, that OSHA lateling :
practices should be adhered to where asbestoa containing materials do not have -
asbestos fiber completely locked in or where subsequent operations may be per-
formed. The question concerning the drilled and ground set is: While it 1s
unlikely that subsequent operations will be performed, is it poss:l.ble that they
way be performed?

After & lengtby discussion it was decided that no resolution concerning recom-
‘mended CADTION labels would be proposed. Rather, the Secretary is directed to
send to the liambership copies of typical labels now in use.

It was called to the Secretary's attention that his yellow Bulletir of Maxrch 30,
1973 was in error. In that notice it stated, "Avoid breathing dust". The word-
ing should bave been, "Avoid creating dust”. This error will be called to the
attention of the lembership.

The Chairman brought up another point as regards labels. There is a sign

that can be posted in the factory where there are restrictions concerning

asbestos dust in the atmosphere. This is a standard sign for placing in the
factory vhich says: 'CAUTION -~ Asbestos dust hazard; avoid breathing dust;

wear 2ssigned protective equipment; do not remain in area unless your work requires
it; breathing asbestos dust may be hazardous to your health". Informatiom on

the availability of these signs will be sent to the Membership.

EPA PMISSIONS STANDARDS FOR ASBESTOS

thile the new EPA exssions standards appear to be reasonable, there is some
difficulty in interpretation. For example, the standards are not simply "No

visible ecssions”, but (1) {f the comtrol eib poent does not meat the air clean—-
irzg requireczents {n the repuiations, no visiblé emissions are permissible, or

(2) cme could even have visible erissions 1f they vere using a collector with
the specifications: recommended by the EPA. In other words, 1f you have the
TPA's reco—rended collector you could possibly have visible emissions and still
be cocplying with the.EPA’ requirements. It goes without saying, that interpre-
xation of the requirements by individuals in the different EPA regions may vary
quite a bit. '

‘e P ns
- As-=d.-3~ shee the wat rollector 18 not as efficteat '~
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2s the dry-beg callector. ¥ an EPA Eanforcement Officer sees a vapor from the
stack where a wet collector is used, the:source best be sble to prove there is no
asbestos being discharsed. In other words, it can be inferred that {f a source
has vet collectors they may more likely be cited for visible emissions.

while it is apparent that the EPA's emissions standards promote the dry collec-
tion of asbestos in bags, many problems have been indicated with these collectors.
One of the problems was repeated fires in the collection system. Another member
stated that Ee too had this problem until cigarette smoking was banned in the. .
factory. Since discoutinuing smoking in the factory, he claims they have not -
had more than one or two fires in the last 25 years. Another member said that
zay be, But they have had a No Smoking rule for many years and they still have
fires. This party blames the fires on the incentive program where the workers
receive a boous for exceeding certain work standards. This promotes the taking
of heavier-cuts with grinding wheels and creates sparks which apparently promote
the fires {n the system. The operation that has not had any fires for the past
25 years does not have an incentive system and does not permit smoking in the
work place. Where the wet collectors are now in use, zpparently the EPA is
peritting their use as complying with the requirements.

At th{e paint, the disposal of the materials picked up by the collectors was
brought up. One member sent the dust to a pelletizing machine. In tanis.process
they add 5Z-10Z cexent to the pelletizer. A volume reduction in the order of 3
to 1 was developed. The pellets are taken by truck and dumped as land fill.
Yhile the pellets could be broken dovm into a powder, if they receive reasonsble
handling they can be readily moved from the pelletizing machine to the land £111
operation. It is this mecber’s intention to install a vacuum system from the
collecting areas to go to a central pelletizing machine. One member described
his handling of dust from (1) a central collector, to (2) a screw conveyor, to
(3) a truck, and to (4) the land £i11l. The workers in this case use respirators.

The pelletizing operation not only reduces the transportation ccst by three tinmes
but eliminates the need for a watering truck and a2a individual 2o wet down the
land £111. LGowever, the costs of this pelletizing equipment are substantial, A
manufacturer of pelletizing equipment is Ferro Tech Inc., 1231 Bamksville Road,
Pitecsburgh, Pa. 15216,

Several merbers mentioned that in dealing with the EPA Regional ©ffices they were
having difficulties deciding what was a "mew source" and what was an "existing
source", Also, where one manufacturer adds one machine to an existing collection
system he may not be in compliance without getting a Waiver of Compliance. Appar-
ently the EPA will not give a Waiver of Compliance that will take more than 12
months to coxzplete. An applicant must give the steps to be takem and the schedule
to be met. When each date arrives, the applicant must advise EPA concerning
cocpletion of that stage of the schedule.

One mexber felt that we should review the EPA source repogt form to get a better
wmderstanding of what they were calling for. Page cne of the report would be used

for each factory. As there would wost likely be several points of emissionm, page
2 vould be completed for each stack or collector that ermits asbestos.

1f a manufacturer wished to make an addition or modification in his plant with
equipzent that might put asbestos into the atmosphere, he must file with the EPA.
Oa page 1 of the report he would cross off the words "Source FReport" and type in
either "Application to Construct a New Source"”, or "Applicatiom to Modify Exist-
inz Source'. In reviewing page 2 of the report under '"Process Descripticm",

*scue questions cace up as to how to complete this section., Oue mecber who had
wvorked on this report with the EPA said you should eanter here the type of as
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machinery used without quantifying. Another member indicated that the EPA
insisted that he list the type of equipment aund the nurmbers of each piece of
equipzent. If the EPA specifically said to list the numbers and types of equip-
peat {n thisg section it wvas suggested that they would have said so on page 2 of
the report. The question of putting down the numbers and types of equipment could
become very cuchbersome where a canufacturer wished to move a grindiag machine
from a locaticn with one collector to another location where it would be hooked -
into znother collactor. The merber who filed with the EPA worked on reports in
2 differant jurisdictions: Wew York and Tennessee, He indicated that at neither
location did he enter the number of pieces of equipment on this form. (Since the
veeting he called to advise that the application filed in Tennessee without )
quantities was accepted by .the EPA. His application in New York State had not
been either accepted or rejected as of Jume 4, 1973.) It would appear that
Regional 0ffices are not in agreement as regards quantification of the equipment
uader the "2rocess Deseription.™ -
The questica came up concerning interpretation of question 3, the "Amount of
Pollutant.” In many factories a set.of dry mix brake blocks could emit :
into a collection system at the mixar, at the briquette press, at the cut-off
vheels, at grinding, at drilling, and at {nspection and boxing. The problem is
that this is the same original agbestos which entered the proceas and might
be counted 6-8 &.11%%3. T% n effect, a f.c.-r.l;q takiag 4n ozt M lllon pounds of
oge asbestos  This, in tumm, would ‘make it
:3333“ é mgn ;%gtﬁn ; g“& ce:stog-s 'ten?ng into the operation. From
the wvording of the form, it would appear that this is exactly vhat the EPA wants.
However, another member was told that this in not what the EPA wants. He suggests
that i1f a factory takes in one million pounds of asbestos into the process that it
should not report in total more than one million pounds of asbestos. If he had
10 different emission points, he would divide the one million pounds of asbestos
by 10 to give the “amount of pollutant." Again, their apparently has been a
difference in interpretation from different Regional Offices of the EPA.

On page 3 cf the report, under '"Waiver of Compliance,” it was stated that Sectioms

2a and 2b did not have to be completed unless EPA specifically requests this
informatiom.

LiSTITUTE SEMINAR ON SAFETY AND HEALTH

At the February 16, 1973 meeting, suggestions were made that the Institute
consider the sponsoring of a seminar for members associated with plant: operations.
The Institute indicated it would be willing to sponsor such a2 seminar if suffi- .
cient interest developed.

A question was raised as to whether this seminar would apply only to asbestos.
The Secretary indicated that such a seminar would apply to any field of interest
but 4t sheculd be related to problems that can be tied into State and Federal
regulations. Among the topics suggested for a seminar were the following:

Air sacpling and asbestos concentration determinationm.

The pulronary function test and X-Ray.

Fossible extension to include noise and heat stress.

Cooperation between managerent and workers in weeting the
regulations.

Asbestos bag opening machinery.

S
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The Secretary was directed to make up a list of subjects which might interest

the lechership and to canvass the memhers as repards their interest. Ia additiom
to the agenda {tems to suggest to the l!lembership, it was suggested that the
canvassing letter ask {f an individual from that cember company would attend,
wvhere the nfeeting should be held, and wvhen the meeting should be held. It was
indicared that a meeting in the late fall would be desirable and such locaticns as
Chicago, Detroit, Pittsburgh and Paramus vere suggested.

Yhen che Secretary has prepared a questionnaire it will be submitted to Mr.,
Feierabend for his review prior to distribution to the Membership. The actual.
agenda will be drafted after the members have indicated their preference. The
question was raised as to whether outside speakers would be i=volved and it was
suggested that we were not interested in a comme: .ial pitch aZT the rmeeting.
Johas-*lanville had indicated an interest in approaching such @ seminar with the
idea of promoting their HEA¥ (digh Energy Air Filter) pollutiom control equip=-
ment. It was suggested that perhaps it might be worthwhile to have outsiders
make presentations concerning asbestos bag openf 1g equipwment, pelletizing,
collection, ete. This will have to -be worked ou: at a2 future Comuittee meeting.

-

3rake and Clutch Fmissions Generated I'uring Vehicle Operatiom

This particular study was run by Bendix Research Laboratories under sponsorship

of the EPA. ~ A paper was presented to the S.A.E. by Dr. M. Jacko and . R.
DuCnarze of Beadix, and IMr. J. Somers of the EPA. The actual report to the EPA
i{s a cassive document explaining every test procedure and every method of
collection used in the study. A technical paper was presented by these 3
gentlemen at the SAE Meeting in Detroit {n May, 1973. The study essentally
centers on how much asbestos is being put into the atmosphere from brake linings
and clutch facings. As Dr. Jacko was in charge of this investigation he discusged
the paper at our meeting. He advised that a condensed versiom appears in the
magazine AUTOMOTIVE ENGINEERING. Among the points that Dr. Jacko made was that
there were problems where a brake on one side was enclosed and the other brake

was open to the regular atmosphere. l!odifications had to be made involving
cooling of the outside of the shroud so that there would not be too great a
temperature difference from the left side to the right side. This was more of a
problenm with the disc brakes on the fronts. Actually with the necessary cooling, -
there was hardly auny difference between the drum brake rears side to side.

Among the items discussed in the paper were how much asbestos is used in

friction materialg, It is indicated that there are about 103 million pounds

of asbestos in the friction materials which are used in the United States each
year. There apparently are some differences of opinion as regards how much
asbestos is involved but it generally falls in the 90-120 million pound range.
Actually, the amount Subject to wear is about 66-2/3% of the actual lining

that gets on to the brake (after grinding). t'hen asbestos is being used in

braxe linings it 4is discarded in onme of three ways: It gets deposited on the
surfaces of the brake, such as on the caliper, and around the wheel cylinders.
(This 1s surface debris). Additional material is collected on the lining
surfaces, in the rivet holes, and on the brake drum. (This is called sump debris)
Additional material becomes airborne and {s collected on mexbrane filters. (This
is called airborme debris). It is this latter airborne debris that the research-
ers e sceking to quantify.

Based on the samples that wvere collected, the conclusions were that more than
99.72 of the asbestos in the brake lining is converted to other products. By
.extrapolating the data that they vere able to develop on a passenger car the
researchers indicate that a total of 5060 pounds of asbestes is put into the I
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atoosphere. This airborme asbestos emission is 3.2Z of:the-total asbestos
exitted from all automotive brake lininps and clutch facings ia the U.S.

A question arose as to what happens to the asbestos debris that drops out. Does
it eventually get into the atmosphere? It was indicated that based on the study
of other zaterials that apparently there have been build-ups such as lead along
the sides of turapikes. This material apparently goes into the earth’'s surface
and wvhether it is picked up again is dependent on other factors such as the
proxicity to streams, etc.

-

A gentlecan fromFord Motor Company was also to present & paper to the SAE meeting
councerning asbestos particulate emissions into the atmosphere. No paper was
available at this time. There were some questions concerning procedures and a
source of data on the Ford paper, but in any event the paper indicated a lower
total esbestos errission than the Bendix paper. These two papers should sexve
as source i{nformation when others are attempting to quantify the asbestos emitted
inte the atmosphere from brake linings and clutch facings.

CTEER ITRS

22 topic F OSHA Zaspecstions 1nd enforcemert was brought up briefly and the
rechbers indicated that no new actions had been taken by OSHL as regards enforce-
oent ccuncerning the asbestos standards.

The Asbestos Information Association (AIA) is to put out a Compliance lianual
concerning control practice., This ig still preliminary and there is no advance
copy available at this tige, :

* k & & * %

There being no further business brought to the attention of the Committee, upon
motion duly made and unanimously passed, it was

RESOLVED: to adjourn.

Adjosurned: at 2:30 P.M.

- ‘ B. Y. Drislane
Secretary
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Proremve Actiox or Atutsusuy CourouNos

When coilotdal alumiamm hydraxide had been added to 3 suspension
of long 2her chrysotiie prior (o inicet:ng this s penaion ateacrachealiy
into rats. the afutn:nnt compound did not prevent the irrztion of tissue
due to chrysoule. I anyvtlung, the acute infianunatory respense evoned
by the injected fibrous nureral was acceicrated. One month aiter the
last injection af the dust suspension the hrouchiolitis was hecoming
fibrous. King and his associates also found that aiuminmm faijed to
protect pulmonary tissue framy the irritation caused hy ashestos fibers *:
in thetr experiments metallic alumunmum was used steind of the
hydroxide.

FosxMatioNn or Assestosts Eomrs

The iron in the coating of the asbestosis bady appears to be derived
{rom blood or tissue elements and not, as has been suggested. (rom the
minerai fiher. After :wo kinds nf cheventile weee in‘ected subcurancously
into the groin of a guinca jug—one kiud contamung 2 per cunt and the
other 0.2 per cent icrric oxide—:he ashestnsis bodies were equally
numerous at both sites of injection 3and skowed nao differerice in therr
reaction 10 prussiat blue, the reagent whiwch stams iron. This finding is
in agreement witn that of Giroux.'s

Tisstr Reacriox ro Assgsrosts Booes

Asbestosis bodies recovered irom human lune tissue and irjected
intratracheally into quinea pics failed to produce = Sbrous resction. The
material for injection wus odtauned Ly digesting witn sodium Ivpoehlorite
solution the lung tzzpe remavel at auiopse fremn on s:ilestng wesker.

e -

The ashestosis hodies conid e seen in tiie guinea pigs o7 at least 2 vear
after injeczion.  This experiment shows that the ashestosts bodv has a
rather resistant coaung whicii is not destroved Sv moderate hvpochlorize
treatment, which may he mainsiined in vive for 3 vear or longer and
which renders the nier incapable of producing ftrosis. it thus apnears
that the coating is 2 proteciive mechanism. This thought was expresser|
by Betntker as early as 1934.%3

THEORY OF IRRITANT ACTION

Two hypotheses have been proposed to exrniain the tissue irritation
and reaction caused by asbestos nbers: the chemiual and the mecharical.
In the cremical theory, whichi is hased on expericnce with quartz, it is
assuined tiiat tue aspesios auncrais dissolve in the hody Fuids and tha:
in this process tiicir bases are ieached awav to !eave clica in a {orm
capabie of irrizating tissues.  Accorging 19 this hvpothesis ashestosis
is mereiv an indirect silcusis.  Several facts make the chiemiczi theory
untenable: [utratrachezl Tnjecnion of brucite nbers, which had a siiica

12. Giroux. M. Amuintose exnenimenaic: vileur pathugnomonique du “corps
d'amiaate.” Laval mued. §:219, 1933, '
13. Beaintker. E.; (ler die 2:bestosiskarnerchen: Zemerkungen ru der Acrbernt

von Beger. Vircmows Arcn £ g3-v. Anze 223:327, 19
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content of only 0.50 per cent, uscd vpicai Aibrosia iike tiat produced
by the asbestos nunerais: fres siica prucics increase in potency as the
particie size becomes icss, but 3socstus Giers siiorer than about 10 to
20 mucrons are relativeiy snnocunus; diuinimum hvdroxide neutrabizes
the irritating edect of quartz but nut of asbestos: serpentine ias the
ame chemical comypmsition as long Rher chrysotiie, but it produced oniv
an inert tpe ouf tissue reaction: nre ts a wide rauge in the chemical
composition of the minerals which da cause asbestosis (table 19). In
view of this evuience it seems mwore it ely that asbestosis s caused by an
unusual mechanmicul irfiation duc (o fong ashestos fibers, this irritation
being related to the peculiar aiamented structure of the fiber and the
associated flexihility, which are possessed by no other foreign body
studied. Thus, ignition o chrysouie fiers changed their structure and
made them inert, aithough the szine dhiers, bejore Leiug heated. would
have produced filirasic (table 13). Further suppurt for the thenry of
mechanical irritation is that a-Lestesis oecurs in an argan of high maiality
—the luag—and that 3 fibrous reaction can be produced Ly iijecting

Tavr 19. —dnulvecr of Fitraug Mincrais
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asbestos fibers into the peritoneusn, where there is also a dezres of
mobilizy, but not by injecting them intw other extrapuimonary organs
such as the liver, the spleen and sulcutaneous tissue.

N ~

COMPLICATIONS

Ths experunenini iavessigniiags with ashestos minerals were con-
cerned primartiy with the erfect ¢! iine ¢ust on normal tissue, but same
attention was given to other phases. suciv as susceptibility to infection.
The only experiment in which the eFecc of asbestos dust on a primonary
infection was studied was the frst innaiation experiment. carried on
with Niaz's floats dust. [t is unioriunzte that. owing to the lack of
adequate factitties at that time. nfectn studies could not be miade in the
other inhalat.ca exyeriments aizo.

-« SuscrrmmitTy T Tiaract s [srecTiow
The deveiopment of a tuhsrculous precess inttiated at the heginning
of exposure 19 dust. and aisv of & tuercslous nfection superimposeq
on an estabiisied ashestosis, wis qescr.>ed in preceding sections of this
paper. [t may be stated that asbestns whea classitied according to the
effcet of a dust on tuterculeus niecunn would be £laced below an active
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dust like quartz but above an inert dust such as iron oxide. [n animais
infeccied witn attenuated tubercle baciili. quartz causes the infectious
srocess 19 nrogress unti the anumal dies ot te ercutosis.  Inert dusts
have nn effect on the niection, znd the lesans usually heal and the
disease disappears. Ashestos dust 1s in a dirferent category. In the
experimiental investugation, when the-fthrous dustwas being inhaled dur-
ing the evoiution of the miection, there was spreading of the tuberculous
process ior a time, but usually the sumulus ior continued proiiieration of
the tubercte bacilli was not sustained, the progression was arrested anc
healing foilowed. In guwirca pigs iniected wrth attenuated tubcercle
baciili aiier heing exposed tn ashestos dust for shightiv more than two
vears, progressive diseass did not develop. Tle only modification of

the iniection was one oi localization. a few baciili being retained in the .
fibrous ternunal bronchroles and forming tubercles there. in addition to -
the usual foci beneath the pleura.  Such tubercles healed in 3 few months. :
-
Suscerriniuty ™ Nosremacvuses  [NFuToN
There was no specific experiment concernine the effect of inhaled :
asbestos dust on nontuberculous’ iniection. Iatercurrent preumonia was
rather com:non amons anitials expoced to ashes:os dust, the froyuency
in guinea pigs exposed iz the four inhalition exreriments ranging from .
16 to 39 per cent.  This incidental evidence suggests the possibility of :

an effect of ashestos dust on nontuherculous infection. Nevertheless.
since such epidemics are not uncommion in inhaiation experimen:s with
other dusts 2nd even in Uic colony of normal amimals. 1t is feit that the -
inialatien of ashestos cust does not exsr: 3 sivnmicant el
suscepuibulity to nontubercuinee pulmonrary infection.

R

et on the

~ COMMENT AND SUMMARY i

Owing (o the vast amount oi data included ia this investigation. it !
seems nIost convenient (0 sununarize and 10 state as concisely as possinle :
the various observaticns which emerged irem tiie experiments and to L
follow each with a brie! r¢sirme of the evidence. :
A. Various species of animals. inciuding the Tuinea pig. the rat and the ‘
rabbit. Lt nct the motse amd the der dovcen perilroncrieiar .
fibrosts ui the lung simuiar to human asbesiosis aiter teing exposed ! :

by innalation ocr tnirziricnezl injecuion ta long ciirvsotie astwstos )
fibers. ?
Both intiziation angd :njection experiments [rovide a:ipDie support :
for this s:atemient.  Fizurs 8.4 reveals the ceiluiar ALrous that cceurs
in guuiea oigs ohowing :nnalation of long Aber tiiesics: Agure ¢ <hows
the Ahrosis caused in the c2t by inhalztion of long ficr asbestos dust. ’
Simiiar b less extensive fhrosis cceurred 2lso ia rais and radhits :
(table 1). Mice and docs ianed to responc.  Ti.is vanation in responsc \
of difTerens snecies to icent:zal dust exgosures is still to te 2ccounted for, ;
B. Long ashestus Rbers are essential ia the production of the peribran- ) i
cniolar SLrosis; snost nbers are incapable of producing this reaction. :

{
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.4.2 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE

Inhalation expemments with a<hestos «dust sugzest, z2nd intra-
tracheal iniection experiments contirm, that npersbronchinlar fihrosis 1s
produced hv ashestos nbers between 22 and FO nucruns in length but aot |
by particies snorzer thain 2D nucrons (rables 16 and I8). This indicates

“that the nunimum ienugth of fiber passessing the capacity to produce the
rypicat perihronchiolar fihrosis in animals 15 somewhere Letween 20 and
S0 aucrons.  ['ainted studies have not been carried out to determine
the upper linit of efvtive niber length. [t appears. however, that that
linue wiil be deternmned by the anhzlabilioy of the fiber,

C. The modie of 2ction of the lonr asbestos flier in the praduction of
asbestosis Is primarily mecnanicai rather than chenuczi in nawre.

The evidence jor this conciusion has Leen reviewed in a preceding
section, page 37. The flexible filamented structure of ssbestos nbers

plays an essenual part in the irritating action. ~nce the solid, indexihle__

fibers of 2laiss wonl de not feeduce tinesis (g0 03 0).

D. Typical experimental asbe:tosis was produced by the inialitinn ot
an atmospiienic suspension containing an sverage of Lir nuilion
asuestos particles per cihie font of nir by livht feid connt owhieh
less than 1 per cent consisted of nb:ers lorger than iU asicrans.

[n the inhalation expermment with 100 per cent lall-nuiicd asbestos
dust containing 0.6 per cent of fibers longer than 10 microns (table 11)
typical Abrosis was obtained (rable ). The evidence presented snows
at least that an atmasnheric concentration of achestos «ust conuning
less than | million (0.6 per cent < 133 muiilian) filers lonver than 10

* micrens per culue fuot of air is -apalde of produciag experinental

asbostosin i pumen pacs. The acianl jower lant et o enttation o

—— .

—lang _cilers negrsease a1 rogace 2sbestosis in ammais cannot be eswb-

s

—tieked irom hzee crdies.

E. The duration of exposure required to develup the puimnnary reaction
to inkzled asbestos dust is inversely proporianal to the concentration
of inng thers 1a the aunospitere; as the concentratiun i5 ncreased,
tife reaction develops in shorter time.

The basis for this statement anpears in the data of the inhalation
experiment will {:}.n-: nhier 2508:i0s.  For it cxperiment the avc."n:c
concen:ratica of the atmospheric dust was about <0 miilion particles per
cutic foot i 2ir. and size-irequency ceter: .inations disclosed that 6.7
per cent ¢f the zir-suspended material consisted ot fiiers loanger than
10 mizrons {t22l2 11). Thus. by caicuiation, it :x estimated that the con-
conmirmuizn (1 tie longer fbers was 2.7 niiion ¢ 7 per cent 1 <) mii-
Ylom).  Tie hunus of aninais exposed to the nez Alar ashesios dust
revezled thai e pulinunary reastion geveivpud [noapproxinalely one-
Rail tne exntiore tine reawired for s cleveofsvent o zmimals inhaiing
the bzil-nuiicd ~roduct, for wiich the concertraiiaon of the longer dbers
was o:‘.}: 05 nulizn (0.6 per cent 3¢ LIS mhien .

F. Esablisred exoenmenial asbestosrs cez:2s to progress oa discon-

tinuance of dust exposure.
Lie exroriienial nvestizatton shieens, 1n f2ct hat on discontinuance

e
of exposure there was an apureciilie clezring ot the mature puimonary
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lesions. due to contraction of the fibrous tissue. [ contrast, an imma-

ture tissue response, cvidenced primariiy by ccils with little or no

Sbrosis. continued to progress. [t 1s assumied thal, iciiowing Jttaiunent

ai hbrouc muaturnity, the same process af contracii i wouid ENstL Iy Wits

noted for the mature lesion.

G. The formation oi ashestosis hodies represenzs 2 coating ot the fihers
by blood znd tissue eiements, which resu.ts i joss ot ability of the
fiber to procduce norocis.

Intratracheal injectiun of asbestosis hodies iailed to produce the
typical asbestotic tissue reaction in exnerimentii :anntis.  1he ¢co~-ation
of progrussive react:on ulserved scon 2iter exnjaeicfe 1C7MIN3LCS AV e
due to the formauon oi asbestosia bodies.

H. Aluminuin hvdroxide faiied to neutralize the throsing action of the
long fber ashestos.

Aluminum hydroxide added to the suspeasion of clirvsotiie az!estos
prior to intratracheal niection did not retanl or prcvent the develtiewsemst
of asbestosis s razs. .

I. Inhalation of asbes's dust didl not alter siznificzaziy the 3nzl omtzrane
of experin:zutal tu creuiosts in twa sefies Of §Iined [igs eXf=radej ta
the dust. ‘

The apparently nuld induenze of asbestos Gus: is in distings ¢ -nirsst

.to the stimulating ezect exerted by innhaied quariz on a tuberczivus
process_in the lung. The interTiretation must remain tentative, hewever,
since it is Lased on an investigation limited ta twa series of guinca jegs

exposed to onlv one kind of ashestos, mamsiv, Wine's Bexats: Title 4

shows that when the inieciinn was comnaidental withi the anset «of dust

exposire, there Was TMIAIATY fTOCTesven € i cutlliais 37 Coes

‘1ith subsequent heaiing; when iniection wus ttiated witer 25 nentius of

dust exposure, the course ot the tuberculosis was nut a7 zrectably alteruid.
The latter inding 1s quite different {rom our usual experience with auanz
dust or with mixed dusts containing quartz. whesein the adverse insicence
of quartz on a tuberculous infection is maniicsted mio- stakingiy whea
iniection is initiated aiter a3 period of dust expasure, viz., superiniposed
on 2 background of estanlished silicosis. As indiczied alove, tizis more
sensitive test, when z:pied ta astestos dust, (a:lfi 10 demounstrate that
the latter had an adierse induence on a tuberculous infection. The
inability ol asbestos dust i1 that expenment to aSect uniavorallyv the
tubercuious process furnizhes strong supporT for e iaternreatien hat
inhaled asbestos dust has no niore :kan a mildly uniavorable erfzct on
pulimonary tuberculosis. )

This ievesuigation was rmaage poss:isie by the genercus fn.zcial suppor: of &

** group of comparies of Uis 25045108 (TTUSICY.
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