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CCNSTRUCTION PRODUCTS DIVISION

TO: R. M. Vining DATE: June 28, 1972
FROM: H. A. Brown SUBJ: Biological Tests on
"Tremolite

cc: He. C. Duecker

PERSONAL & CONFIDENTIAL

Attached is a memo which contains abstracts on two series
of biological tests with asbestos fibers. From investigations over
the past few months, certain indications are coming to awareness
that there may be significant differences between the various types
of fibers classified by Webster's Dictionary as asbestos fibers.

1.) The crystalline structure of the fiber may react
differently in the lungs. Tremolite, for example,
is not a spiral-type fiber such as chrysotile
and crocidolite.

2,) There is some evidence that tremolite does not
carry carcinogenic materials in the same manner
as the other two fibers mentioned above.

3.) Pathological studies made by the researchers in
the attached two abstracts highlight the differences
in the fibers' effect on animals, but tremolite as-
bestos was not checked.

Duecker and I have discussed this and we are of the opinion
that we should investigate the possibility of having tremolite as
found at libby, and possibly South Carolina, evaluated in relationship
to the other "bad actors®. The approach would be to deal with one of
the universities that has been doing work of this type and sponsor the
tests on tremolite., I realize that it is difficult to assess whether
to follow this path or leave it alone, but I believe it warrants some
in-depth discussion.

H. A. Brown

HAB/cgr
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cil
R
'cc: 7.L. Lyall REFERENCE: Your Memo, 15 June 1972

a20

ot mlin oY
e S He T FRENRGTS DIVICHY
. A 53.

I believe that the respirator you are interested in is the "RITE
Whitecap" manufactured by Personal Environmental Systems, Inc.,
Box 800, Glendale, California 91209. It has been on the market
for a little over a year, but until recently, it was not approved
by the Bureau of Mines. A short time ago, they did approve it and
Peter Kostic and Bob Oliverio discussed it and agreed that a field
trial was worth our time and effort. Peter has been in Libby for
the past week and may return with further information. We will
keep you aware of progress in this project.

This respirator will enable workers to be exposed to fiber levels
exceeding 10 times but less than 100 times the ceiling limit and
time weighted average. 1 doubt if we have concentrations
approaching these values.

I am awaiting the full abstracts of two papers presented at the
American Industrial Hygiene Association Conference. Attached are
brief abstracts. We plan to avail ourselves of more current
information from this group and the A.M.A. as it develops. I have
been circulating pertinent articles to Duecker and occasionally

T. Lyall. If you are interested in this technical data, I will be
happy to have copies sent to you also.

7«;’- Q/Wa/

H.A. Eschenbach
HAE :mh
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ISIBUTION OF CHROMIUM FOLLOWING
Istitute of Environmental Medicine, New York
New York, New York
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161. THE EFFECTS OF MASS LOADING OF DUST ON CRONCHIAL
CLEARANCE
C. PHILLIPS, M. LIPPMANN, PhO.. and R. E. ALBERT. M D., institute of
Environmental Medicine. N.  York University Medical Center. Now York,

New York

Studies are heing conducted 1o determine the effects of the mass loading of inert dusts
on particie depnsition and clearance. The effect of large amounts of inert dust on
alveolar clearance, fullowing ntratracheal wnjection rather than by inhalanion, tas
been studicd hy others. These studies showed that increasing the lung burden of
particles increased the amount of alvevlar clearance up 10 3 point; heyond which
clearance was reduced as the lungs became congested.

in-vivo inhalnion' tests are being conducted using high concentrations of preclassified
coal dust. The tcst subjects are miniature donkeys whose bronchial clearance patterns
were previcusly established. The coal dust acrosof has 3 CMD = 2.90um and a
7o = 1.30, as determined by optical sizing techniques. The retentions of *mTc
1agged ferric oxide particles in the deep lungs. main bronchi and upper thorax regions
are measured simultaneously 10 determine the clearance waves in additional control
tests. and in tests immediated  following coal dust exposures.

The coal dust aerosol is genesated with 3 Wright Dust Feed. which requires the use of
dry compressed air. To eliminate the effects of dry air inhalation on the clcarance
pattern, a special humidificr was developed. The dust laden air stream leaves the
humidifier at a dry bulb ter. v rature of 38°C and 2 98% relative humidity. and the
donkey breathes from this 30 Ipm air stream via nasal catheters. The breathing rate 13
monitored during the periods of dust inhalation,

The effects of high concentrations of coal dust on 1agged particie clearance wil) be
escribed and discussed.

IOLOGIC DIFFERENCES IN RESPONSE TO LONG AND SHORT

ACBESTOS FIBERS
W. E. SMITH, M.O., D. D. HUBERT. and M. S. BADOLLET, Florham-

Madison Campus, Farleigh Dickinson University, Madison, New Jersey.

162.

Six preparations of chrysotile were tested by intrapieural injection of hamsters with 29
mg sample suspended in 0.5 mi saline. Each preparation was tcsted «n 2 group of 50
hamsters maintained for periods up to 700 days.

.:LI:‘“‘;»_’*’ Extensive pleural "aalms;ni developed in hamsters in 3 groups treated with chrysotile

> Jo 73— preparations having mean hiber iengihs of 32.5 1o 38.9 microns a3 measured by opticsl
microscopy and .3 to 6.9 microns as measured by eleciron microscopy. In thesg 3 -
groups, intrathoracic tumors with characteristics of pleural mesothehomassdeveloped

in 8, 9 and 10 hamstcrs, respectively.

Three other groups of hamsters were treated with preparations of these chrysoties
after furiher mithing that reduced mean fliber lengile o 0.37 10 0.86 microns as
measured by electron microscopy Only rare fibers excceded § microns in length
These ) preparations nduced relatively thin pleural adhesions. No mesathelimas
occurred in hamstiers treatcd with them. - ¢ ’

The findings afford evidence that fibragenic and carcinogenic actions of chrysotile
are related to physical properuies of the fibers.
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191. THE CARCINOGENICITY OF CHLOROQO-ETHERS. STRUCTURE — !
MOVAL OF MEFCURY VAPOR ACTIVITY REL" TIONSHIPS |
Amencan Optical Corpor 8. L VanDUURTN. Sc.D.. C. KATZ. and 8. M. GOLOSCHMIDT. PROD..
poratc: instilute of Environmental Medicine. New York Unwersity Meadical ',
. Center. New York. New York ;
wrenl for remuoving mercu apo " »
AEOHANGCE ©F these malcn.u:);n‘::- ’l:’l In 1968 we reparted 1o this Association on the carcipogenic actity of chloromethyl s
st methyl ether and msichioramethy}) c1her in mace and rats (A | H A, conference. St '
Louis. Ma . 1968; also, B. L. Van Duuren, er al A AL A Arch. Env Heatth, 18, 472 ¢
‘OR (1968)). Since that tme we have examined the carcinogenic actnity of a series of 3
-aton, Ga structuratly related chivra-cthers o which the chlorine atoms are «- or fi- to the
‘thersburg. Marylang ether oxygen atem, and inciudeing open chain, fleuible and nigid cyclhic structurcs.

Tests have been completed on 13 compounds in this category. The animal o3t sysiems

include skin application in [CR:Ha mice and subcutancous injection n mice and
Sprague Dawicy rats. In addition to hioassays stereochemical studies were carned out
on the compaunds tested, alsa. the chemical reactivity of the compounds tested were 4
examined by: (i) measurement of rate of hydrolysis sn an automatic-titratsng ph-Suat;
(if) the nature of the products formed dunng hydralyns: (1ia} the reactinity of the
compuunds with nucieophibic reagents. Some of the compounds examined in our

work are widely used n chemical indusiry and may pole serious occupatonal E
hazacds. It is thercfore impartant to Lnow how information about chemiical structure,
teactivity and sterenchemical aspects can be sued Lo predict carcinogenic potency in
this series of compounds.

Bureauw of Mincs have ymntly funded the
“ietsbohe Simulator (BMS). The HMS
abolic parameters required for complire
. mononng, suppoct, and resuscitutnen
reathung and metabolw simulation e

rare. breathing depth, breath setocsty
rclease arc ali vaniable over widc rargv:\..
work with respiratory exchange fatios
pervenniaton. {n addion, all of these
a1e the uve of the device in hostile tust
at body temperature and compleiely

::c:;u‘;:':‘:::n: :h::':‘:'h’::n:“”““'"-" Supporied by USPHS Conract PH 71.2020 from the Naucnal Cancer Institute and ;
ans. grant ES 00260 from the Nattonal Institute of Environmenial Health Sciences.
as in teet and vatidation of respiraton ;
ind safer evalu 1won in hazardous H
ave 10 be himited. In addition, it will :
1 cascs where simulation chambers with '
including standby physicians. Perhapy 2
1 and reproducible test and validatinn I
‘wlator is currently under development 192. FIBROGENICITY AND CARCINOGENICITY OF AMOSITE,
‘putes control. Through a typewier CROCIDOLITE, AND CHRYSOTILE (N ANIMAL EXPERIMENT
wio the computer which will then A. L REEVES. PhD. H. E. PURO., M.D.. A. J. VORWALD, MD.. PnD.,
lesired sequence of merabolic activities School of Medicine, Wayne State University, Detroit. Michigan: andR. G. .
T will alse monitor the test procedures SMITH, Ph.D., School of Public Heaih, University of Michigan. Ann -
<ration will be indiwcated 1n a motien A(QO(. Michigan {
Rats, cabbits, guinea pigs. and hamsters were exposed to the inhalation of ane of theee ’,
SATION types of asbesios dust a1 a mean atmospheric coanceniration of 48 mg'm' (fiber .
diameter 0.2-0.8, fiber length 3.154) on a 16 hr./weck schedule fot about 2 years, and .
gzz:‘;‘:‘:m ol Pharmacology. - additional animals were injected wih these dusts \atrascacheally. intrapteurally, of - '.-/fn;;:/
1}».4' intraperitoneally. Histopathulugic studies were performed. Amosite was meore -~ e
wterized by changes in perception, %.;[uu-—-’du _ = Aiegenic than crocids lite o1 .:‘hvywule. byt did not pravoke any -ng-p!wﬂ' ¢
Art Chryyotile caused 3 _mesatheliomas in rats sfter intrapicural of intrapenitoneal o L .‘/'
\ S e

¢ chacrsed. In nenher ca 2’/1/

. se was there = . . i 5
wed esposure to manganese fumes v ~ injections and crocidolie caused 6 mesothehiomas in rats and rabhas alter the I
injections and 2 puimonart ciucinom'& in cats after inhalation. Guines pigs and L

eell case 2 resulted from inhalation of IL"“L_O‘(,'.. Ve X .
:nese blood levels were rased in vase "l"‘,?’;"' :L;l‘ v hamsters developed no neoplasia but resprnded with more evere fibross than rats or
red by prolonged disability and slow ',’ ";/\c N rabbits. The fibrogenic propenty of asbestos fibers might te inherent in therr nheate
/"\J.ﬂ Iattice; theis carcinogenic property 13 perhaps due to associsted trace metals
1]
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