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Recent events

indicate a need to assess the carcinogenicity of orally

ingzsted asbestos or asbestiform minerals.

As Chairman of the DHEW Cormittee to Coordinate Toxicology and Related
Programs, I asked Dr Rayrond E. Shapiro, Food and Drug Administration,

to head a Subconmnittee on Asbestos Protocols.

The purpose of this

subcomaittee was to review all existing data with respect to the

b101og1ca1 eftects of o*a]]y administered asbestos, with part1cu]ar
reference to carcinogenasis: and, if necessary,

to dﬂve1op approor1auc

protocols for studies to eiaborate on any data deficiencies i this

area.

After reviewing the existing data the subcommittee developed

a draft of a working docurent which is enclosed.

This subcommittee working draft is not intended to be a final protocol.
Rather, it provides a basis for comment and discussion which will lead

to the development of a protocol for studies.

The subcormittee

be1ieves, however, that the working draft is far enough along that it
15 now appropriate to seck the comments and views of scientists working
in this area, affected industries, and publi¢ interest groups. I

~invite your written comments on this working draft by February 14,

1975.

In addition, subzormittee members will be available on Tuesday,

February 11,
you may have.
Room 8 of Buildirng 371,

1975, to discuss the working draft and answer any questions
This discussion will begin at 10:00 a.m., Conference
(Sixth Floor - C Wing) on the

NIH Campus. If

you plan to attend the meeting, please notify my office as soon as
possible so that we may be sure adequate meeting space is available.

Enclosure

Sincerely yours,

D ReLL

David P. Rall, M.D
Director

., Ph.DI
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WORKING DRAFT PROTOCOL

SUBCOMMITTEE ONM ASBESTOS PROTOCOLS
DHEV Committce to Coordinate Toxicology and Related Prograus

The Subcommittee on Asbestos Protocols deternined that adequate data is not
available for a determination of the carcinogenicity of orally administered
asbestos. It considered many experimental approaches as to the best means

for securing adequate data and reached the opinion that, as a minicum, a major
chronic carcinogenicity study is warranted.

The current majer study working draft reflects the Subcommittee's consideration
-and response to critiques received on its initial draft proposal. The current
working draft consists of:

(1) Outline

(2) Uritten comments providing insight as to the background
deliberations and rationale for the decisions (impasse)
reached

(3) Comments relevant to the deliberations of the SubLommltth
regarding a muitispecies approach

(4) The Proposed Memorandum of Need developed by Dr. VW, Horowitz,
Food and Drug Adainistration, with respcct to methods
development for quantification of asbestos fibers was
accepted by the Subcommittee. The work defined in this
memorandum is now being conducted through an FDA contract

CHAIRMAN, SUBCOMMITTEE ON ASBESTOS
PROTOCOLS
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QUTLINE OF THE WORKIMG DRAFT
OF THE ASBESTOS SUBCOXMITICE'S MAJOR STUDY

Test Species - Rat

Tcst Strain - Inbred F344 or other (see comments)

Positive Cantrol:
a) chemical producing gastrointestinal in rat strain chosen
b) one dose level

¢) two groups exposed via food or water

Duration ¢f Study:
a) 1ife time (*¥36 mo.)

b) SPF condition

Fiber Type by Priority Rank:
a) Chrysotile
b) Crocidolite
c) Tremolite

d) Amosite
Fiber source - UICC preferred

Diet:
a) powdered
b) defined, constant formulation

¢) control contaminants

Dose and Route
Food; Thigh dose 17 (0.5gm/kg/day)

low dose (see comments)
Water: 10-20 ppm dependent upon suspension properties (see comments)

Number of Animals:
Control - 1000
Pos%ﬁive Control - 200 for food; 200 for water

Chrysotile:
Food -~ 2 doses, 550 ecach dose
Hater - 550

preip————— Tl Ll
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Nunber of Aninals: (Cont'd.)

Crocidolite:
Food - 2 doses, 550 each dose
Water - 550 '

Tremolite:

Food ~ 2 doses, 550 each dose

Amosite:
Food - 2 doses, 550 each dose

Water - 550

1 BB 0016052 |
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Auncther consideratioavas the postponement of the chronie study until a
sgecies more suitable for the model test system than the rat was found.
These searches would be predicated upon domonstration of the penetration
of asbestos fibers into dnd through the gut. Such penctration has been
reported by South Africen workers for the baboon. While these studies
rare highly important and nacessary in thé long run, the Committee did
nat feel that the cﬁronic carcinogenicity studies should_be posfponed
wnile this data base was being developed. Even with the rat, such a

chronic study would take 3 to 4 ycars to complete.

CHOICE OF STRAIN AWD POSITIVE CONTROL

The problem in using an inbred vs. an outbred strain were discussed.
Ideally, the Fl generation res;lting from the cross of two irmbred
strains would be the best test animal model since it alloys genetic
hniformity coupled with hybrid vigor. HoweQer, this may not be feasible
in a study of this size. In addition, we might also lack the necessary
bachgréund data with respect to this cross. Therefore, the Subcommittee

reconmends the use of an inbred strain.

Tﬁe criteria for the choice of a specific strain for this proposed study
1s twofold: (1) a knowm high survival rate of control animals into tha
third year of life, and (2) ﬁ known low spontangous tumor incidence.

The key point is that whatever strain is chosen, it should not have an
early prOCiivity to specific tumor type(s) which affeet survival,
Various st;ains wvere discussed and the Fisher 344 rat appears to be a

suitable possible eczndidate.
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SUBCOMRIITTEL COMDMENTS
Liovlking Draft on Oral Asbestos Major Study

TREST SPECTES

The Subceanittee discussed the pros and cons 9f using rodents, for the
testing of ovally ingested asbestos for carcinogenicity. On the one

hand, w¢ had to consider the statements at the Morth Carolina Ashestos
Conference that the rodent was a poor animal model for this purpose. In
addition, several negative feeding studies have already been completed

in this areca. On the other hand, since these studies are, in the main,
unpubliched, one does not know 1if the negative results obtained were
confirmation of the objections raised at Morth Carolina, or possible
Inadequacies in design and execution. In addition, alternmative animal

model systems that might be chosen, e.g., dog, minipig or non-human

prinmate would require up to 7 years or longer before meaningful results \
might be obtained. Even with the potent liver carcinogen, aflatoxin,

fed to non-human primates at high doses, it took 5 to 7 years for a

hepatoma to develop. Therefore, in light of the charge to this Subcomnittee
it was concluded that a properly designed and éxecuted ingestion study

with asbestos should be undertaken with the rat to determine whether

this model system does or does not respond to ingested asbestos.,

The Subcommittee recognizes that while positive results will be immediately
accepted, negative results may be interpreted as a choice of the wréng
model system to test the question. In partial recognition of this
situationf the Committee discussed a multispecies approach. However,

until definitely proven otherwise, the Subcommittce feecls that a major

effort should be made along classical toxicological lines, i.e., a well

A S———— - i i —
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The Comnittee concluded that in terms of whether or not ingested asbestos
(k fibers ray induce gnstrointcstinal cancers, the animal strain ghou]d
have o demonstrable pétential to develop such tumors vhen exposed to a
chemical carcinogen. Therefore, the choice of the chemical for the
positive control aud the choice of strain are interrclated.

ihe only positive couatrol of any real meaning is onz producivrg G.I.

]
tunors.,
The emphasis on gastrointestinal cancers with respect to asbestos is
predicated on the reported increase in these cancers in occupationally
(inhalaticn) exposed workers. Since small amounts of asbestos may be

ingested in food and fluids, the possible significance of these background

exposurce is of interest.

It is alsc recopnized that while we may be interested mainly in the
-target organs, the gastrointestinal tract with respect to man, challenging
any model animzl system with the same agent does not mean the same .

‘response patterns will be seen in the animal model as is speculated for

man.

Work at NCI has indicated that rats of the AxC strain develop gastro-
intestinal tumors when fed N,N'-2,7-fluorenylenebioacetanide (2,7-FAiA).
Choice of this strain, therefore, would meet the requirements stated

above,

In addition to 2,7-FAA some other chemical carcinogens that varrant

consideration are eycasin, nitrosoguaniline and nitrvosourea.
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The Comrittee felr that data should be sought on other strains that
develop pgastrointestinal tumors after ingesvion exposure to chenleal
carcinogens. These might lead to possible alteraatives,

The Subcennittee recommended that the question of strain and choice of

positiva control ba discussed with Drs. Katherine Snell and Hovard Steward

of the [iICI. A n=zeting was arransed by the Chairman with these two

individuzls eonr Wednesday, July 17, 1974, These discussions will continue.

On MNonday, July 22, 1974, the Chairman contacted Dr. Sid Sicgel of the
NCI. Dr. Siegel has promised to scarch their files for a list of compounds
eliciting a carciﬁogenic response in the G.I. tract, vhen administered
orally, and vhere it was publishad. With this data base, {rom vhich we

can also determine the species and stroin used, thz final choice of

strain and positive control should be that much easier to.make.

The use of 200 animals at one dose level is considered adaquate for each

route of administration.

DURATION OF STUDY

The study is to encompass the life of the test animals. ’ '\

Given that a long latent period could precede neoplasia, survival through
the second and into the third year of life is desired. The need for
utilizing SPF rats, housed under SPF conditions, is an explicit re-

commendation.,

| BB 0016056 |
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forrula dice. This diet would be monitered for contamiuzrts. If
foorinte, maxnivurt contaminant levels will be set,

The question of mixing ashestos fiber and powdered chow together, then

pellctizing, was discussed., The Subcommictee felt that the pressure and

heat generated in palletization might alter the asbestos fiber.

The consensus of the group favored checking out the use of a powdered
chow dispensing unit as now being used at RCTR. This unit apparently

appreciobhly rede the dust and inkalation hazard.

The possibility of mixing the asbestes fiber and chow with 3% corn oil

was also discuszczed.

The Comittec discuseed the purity of the diet and the drinking water to
if a pugif ad senmisynthotic dier and pure vater vere usad, a
positive response in these studies might be interpreted zs showing that
asbestos, per se, is a carcinogen. On the other hand, if the diet
and/or water contained trace amounts of chemical toxicants or carcinogens,
a positive effect might have two possible interpretations: (1) asbestos
is a carcinogen, per se, and/or (2) asbestos is a cocarcinogen. Since
ﬁan lives in the "réal world" the use of a defined (not purified semi-

synthetic) diet and tap water should be used.

The use of a semisynthetic dict would be recommended for other studies
vhen one might wish to carefully study possible interactions. When a
semisynthetic diet is chosen, one would again have to search the literature

for data on strains that will tolerate this particular dice.

S A S A i S s Yy S S
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DOSE A NIUTEH

Tire Cosmittee recomaonds that asbestos be tested in food as well as
water.
/'.

Human asbestos exposure estimates vere determined several ways:

Lstimates of Human Insestion Exposure
1.  Cunningham mazs: 1x10-6pa/liter
70 kg men: drink two liters: 0.03x10-0am/kg/day plus coo
liters: 0.0ﬁxlC‘ﬁgn/kg/day
and if assume iunbaled and completely suallowed
an amouut equivalznt to the above:
total ingested: O.ilx10“5gm/kg/day.
2, Kay-mass: 1x10-9gm/liter (Ontario)
drink 2 liter: 0.03:210-%r/kg/day plus cook
2 liters: 0.06:10%ga/kg/d=y
plus cquiv. swalleucd zir exposure:
total ingested: 0.11x10-9%¢m/kg/day.
3. ﬂgluth: assume mass: 25ug/liter
drink 2 liters: 0.7x10-6cm/kg/day plus cook 2
liters: 1.4x10-%gn/kg/day
plus assume equivalent swalloued air exposure:
total ingested: 2.8x10-6gm/kp/day.
4.  Range: 0.03x10-9 to 3x10-6gm/lig/day

a range of 5 orders of riagnitude depending on assumptions

pr— Y el
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) Dolly Permitted Assume Inhaled is
) . Oceupational all Swallowed

FRANE SRR Expesure (gm)?t (ug/kg/day?)

AT AT Y 3.0.25 X 10-3 230

Op X O2p N u 2 % 10-3 ' 29

£ X 1y XL ' (0,25 x 10-3 (%)

(t X 0.3 X 0,3u) (7.5 X 10-6 (0.1)

Lo Lir Stiodond: 5 fibers/ce (O5u)

Fiber G0 G, = 3

6 houre doy

‘espe oir intake: 0.7m3/hr.
2o 70 ko oo
Dict Levels 5
' The maximun doce in the diet w‘a.s set at 1%, If we assume a 20 gm per

doy food intake by a 400 gm rat at 1% asbestos in the diet, we have an
| 5

LY

' a™ 10
exposure of 0.5 gm/kg/day. This level ranges from 1.6 X 10

to 1.6 X 10

*  time our projected level of possible human exposure. Since animal

_exposure is at least 160,000 times higher than projected human exposure,
‘nothing is gaincd by raising this relationship another order of magnitude

relative to the potential loss in adversely affecting animal health.

The use of such high levels in carcinogenicity testing of chemicals has
~ ralsed the question by some of measuring the potential of an effect of
alternate or aberrant metabolic pathways. However, in terms of asbestos
fibers, one is possibly dealing with a p%ysical or physical/chemical
cellular interaction, non-metabolically related in terms of chemical

degradation. In this case, the use of high doses of asbestos does not ' - -

carry the same implicative objections associated with chemicals.

| BB
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there were saveral recormendations that the study include the definition ('
of a do:o—rcspagcc cuive for each asbestos fiber type being tested in

the food. Implicit in this recommendation is the assumption that a

positive responce is expected. Thislis precisely the question bLeing

ssked; naumely, is orally inpested asbestas carcinogenic. The Subcemmittee
feels that it is premature at this time to go to the cupense of testing

four dose levels of each asbestos fiber type in the food. UWith the

number of animals involved per level of exposure, additional erpesure

levels within each fiber type would push the proposed study into even

still laiger cost figures. Therefore, in the working draft, the Subcommittce,
in order to be able to cover all asbestos fiber types of interest,

recommended two dose levels per asbestos fiber type in the food. Ve

reaffirm this recommendation. | -

Ihe question of what two doses tc recomrmend was-next considered. As

discussed previéusly, 17 in the diet was agreed upon as the upner dose.
Initial discussions recommanded 0.01 or 0.001% in the didt as the second

dose. The Subcommittee recognizes that this dose is too low.

. Two alternatives then discussed were 0.5%, or 0.1%, in the diet. These
discussions vere predicated upon the assumption that the highest dose
elicited a positive response. Those advocating 0.1% in the dict felt
that if the response obtained at 17 was on a platecau of the dose~response

- curve, reducing the cxposure by one-half may not be sufficient to produce
a significant change in observed tumor incidence., If one was not on the
plateau, one would still see a change in tumor incidence with reduction

in dose by a factor of 10.

. - { BB 0016060 |
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w1 Lrcordng G.50 arpued that 1f the tumor incidence at 1% asbesics in

Those L
1
Tho U otrae evern as high as 50%, with a projocted slope of enc, a
recueticn of dose by 2 factor of 10 would give a tunor incidence of only
5%. Uhis wight not be signiflicantly different from the background level
to estohlichw scecnd “effect" point. If the projected slope were
sreater th~n 1 oy i the tumor incidence at 1% asbestos in the diet were
sich lese Sian 50Z, the possibility of obtaining a second "effect" point

wag still further reduced. Even with a projected shallew slope, this

areument sigiil holds true.

The discussion then resolved into which is of greater importance:
establish:ing the second point as a possible "mo-effect" level or deter-
pining two ~{fcct points. Since this study is designed as a carcinogenicity
“study, those advocating doses of 1 and 0.5% in the diet felt it was

.

necesszry to maximize the potential for obtaining two effect levels.

Thus, if a positive response is obtained with two effecé‘points,

a batter approaéh to a mathematical calculation of a possible permitted

ievel of exposure may be made with two dose related effect points than
hdust one. Proponents for choosing the second dose at 0,1% recognized

this point, but felt it was of greater importance to define a possible $

no-effect point.

.. The Subcomrittee was unzble to reach unanimity on this point. Of those

present at this time, Drs. Groth, Ligon, Munro, Shibko and Tardiff voted
\

for the second dose at 0,17 in the diet, while Drs. Shapiro and Stanton

voted for a second dose at 0.57 in the diet,

| BB 0016061 1
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Another discussion with respect to Aoscs of lfp and 0.5%% in the dict (T
ventered upcn'poss{hility of doze overlap, hiose 1o A tunction of oo
consumption and variation In food consumption per day leads to dose

variation. Also, any variation in food consumption per unit weinht of

aninal leads to possille dose variations. If there is a 207 variztion

avound the wcen, then theo doses we are then cemparing ere 0.5 gw/in/day

(range 0.4 to 0.6) vs. 0.25‘gm/kg/day.(range 0.20 to 0.30). If one took

1/2 the log difference between 1 aud 0.1, the antilog of 0.5 x 10 would

give a dose of 0.3% in the diet. This would then result in a sharper

Food consumption records are, therefore, absoiutcly necegssary and the
total dose received should be calculated from the start to finish of the

experiment.

Water Levals

If municipal water contains 25 ug/liter, an 80 fold increase in waterx
content would gi;e 2 fﬁm in the water. If one assumes that the rat food

 contains some fluid phase to reduce dust, let us then assume the 400 gm
rat qill drink 10 ml/day, or an exposure of 5 X 10 gm/kg/day. The

three doses, two routes are now geometrically related.

A key ﬁoint is how much fiber and at what size distribution will stay‘in
suspension. Preliminary EPA studics (Dr. Tardiff) have indicated that

up to 10 mg/liter (10 ppm) of chrysotile, crocidolite, .and another

amphibole may be suspended in water. This is primarily small material.
Thus, the asbestos in water study appears to be fea;ible. However, it S
should be recognized that the particle size distribution to which the

nnimal is orally exposcd by placing asbestos in water is different [rom

"i g8 00160 3__‘
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that wien asbestos 19 mixed into the dict. The actual particle size ‘ ’

i Alotvibution dn water shovld be accurately determuined.

For the asbestos in water treatments, in order to minimize the effects
ef cettling out of fibers, it was suggestcd that water bottles be prepared

cvery &ifrernoon and taken avay in the morning.

Dietery prevaravion and waste disposal nust be carefully standardized.

Alr meaitoring for fiber content should also be donc every six months:

at night as well as during the dey when cages are being changed,

At each tiume of sacrifice, ceveral fecal pellets should be saved from
the cagc holding that particular animal. These pellets should be

analyzed to see whether the size distribution and chenistry of the

esbestos fiber changed during passage through the G.I. tract.

The Committce coﬁsidered Qnd rejected the gavage route of administration
for the following reasohs{ (1) possible bolus effect, (2) time and cost
factors for the numﬁer of ahimals involved, (3) péssible loss of animals
'durigg the period of treatment and (4) interactive irritation artifacts

leading to cancer.

NUMBER OF AIILMALS

- The number of animals chosen is based on a lifetime study, under SPF
conditions where a significant number of animals will survive into the
third year of 1ife. If one expected a 50% survival into the third year,

starting with 500 animals (250 M, 250 F), would only give 250 animals on

|_BB 0016063 |
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which to base a conclusion. One asgumes, in this case, the pesss? Tiicy

N

ol no effect being scen the flrst two yeaws and any po_sibooe et w
that may occur in the third year occurring at a low incidence. Therefcre,

the Committee recommended 500 animals for cach treatmeni level.

- N -

VLT

‘‘he Subcommititae z2lso recognizes that it is never pessilile, in the ezl

voxrld, te have a sufficicent, number of animals per treatwent group to

reduce the possibility of a false negative to a mathematical near zero

level. Ve do feel that the numbér of animals chosen is adequate, particulorly
vhen one considers the large number of questions we are attempting (o

answer at the same tinme. .

The numbers chosen are a compromise based upon feasibility of carrying

out the total study as well as the assuaption that'possible targetw .
rorgans, particularly the gastrouintestinal tract, will have a low noise
level. The more accurate the determination of background noise, the
better one may be able to mcasure possible treatment diffcrenccs.

* Therefore, the Committee recommended that 1000 animals (500 M, 500 F) be

. established as a control group.

The Subcommittee recommends that an additional 50 animals be added to
each treatment group in the major rat study. In this way, 10 animals
may be sacrificed at 6, 12, 18, 24 and 30 months. With this serial
sacrifice, we have a samll pathogenicity study as well.as time frame
reference for tissue fiber content. McCrone.Associatcs will analyze 7

tissucs, from one animal, for asbestos content, at a cost of of $200.
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FYBER TYPE
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(; The eomditee r:okued.fiber type as to priority in oral carciuogen testing.
In order of decreasing priority they are: chrysotile, crocldolite, tremolite 5
and amosite. The priorlty ordering is based on the total number of the

populction that may be exposed.

Chrysotile exposurce may oceyr in fluids due to the use of chrysotile
containing filters for certain beverages, the possibility of abrasion
from chrysotile containing asbest;s~concrete water conducting pipe, and
from the geological contribution to water that may be used for drinking.
Solid phuse ingestion of asbestos may occur from possible chrysotile

contamination of tale used in foods and orally ingested drugs.

-
-

Therefore, chrysotile should be tested in food as well as in water. ///

It wvas recently reported that crocidolite was used in asbestos-concrete
water conducting pipe. If abrasion of fibers from this pipe occurs,
crocidolite would then appear in the water and could also be contained

in foods prepared from this water.
Therefore, crocidolite should be tested in food as well as in water.

It should be noted that plaéing the amphibole crocidolite in the second
priority ranking, we recognize that the level of exposure is poséibly

" much lower than for amosite but the number of people potentially exposed
in the former case is inordinately larger than the latter. Furthermore,
if the asbestos question is only a subset of the more general fiber

question, the cholce of several fiber cypes within the subset may give

| BB 0016065 |
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a clue as to whether any possible response is physical or physical/
chemical in nétute. Therefore, the Committee strongly recommcuds that ('

all fiber types be éonsidered simultancously in the major chronic feeing

study.

Tremolite is the majof possiblc asbestos contaminatnt of tale used in ¢

food and in orally ingested drugs.

Therefore, tremolite need only be tested in food. <

.

1

Since talc contains anthophyllite and chrysotile, as well as tremolite,
the Subcormittee recommended that consideration be given to feeding a
nixture of the three in proportion to their oceurrence as a contaninant

in talc.

Anosite exposure is a case of a localized situation rather than a national
one; namely, the problem at the western end of Lake Superior. The question
is one of amosite in the water which could zlso be contained in foods,

prepared from this water.

M

Therefore, amosite should be testoed in food as well as in water.

FIBER SOURCE AND QUANTITY

The Subcommittee agreed that the U.I.C.C. standard 5sbestos fibers
should be used vhenever possible. It was recommended that U.I.C.C.

Chrysotile T be chosen, a mixture of chrysotile from 8 mines in Canada.

In addition, U.I.C.C. crocidolite and amosite would also be used.
Dr. Groth mentioned that the only com:..cial deposit of tremolite was

in Northern Italy. He had obtained a small sample of this material from -

__'—..--m--
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John S. Manville. The Chairman has already written Johns-Manville about -
‘ ) . 5
obtaining a sufficient quantity of this tremolite material to conduect

our propoced feeding study. The Chairman has been formally notified

that U.I.C.C., material would be available for our purposes.

The Subcommittec recommended that all asbestos fiber types used be
care=fully characterized as to fibers within each size catepory, and a

¢istribution by weight.

The protocol recommends, at the highest level, 1% in the diet. This is
0.2 gn/rat/day. For 1000 days this would be 200 gm/rat and for 500 rats
the total amount of asbestos fiber needed would be 100 kg. A level of

0.01% in the diet would only take a total of 1 kg for the same number of

aniwals. The water intake study would be still lower. N

.If one considers a factor of 50% to 100% as a loss factor in preparing
diets, spillage, waste, etc., the fiber needs are therefore from 150 to

200 kg per asbestos type.

‘In the consideration of smaller scale studies with other species in the

‘multispecies approach, additional amounts of fiber will be needed.

In addition, if other laboratories, possibly in other countries, want to
undertake studies on other facets of the asbestos question, again additional

qQuantities of fiber will be needed to have a common baseline for comparison.

Finally, if any one fiber type should give positive results in any of
the proposed studies, a sufficient amount of material should be on hand
to be able to conduct further investigations.

Al
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Consicdering all these factors, the Commilttee felt that it win reasonable
to sturt out with 1 ton of cach watexrlal. These samples shouid be well

characterized and contain a complete spectrum of fiber sizes.

The logistics'implied in the above arc enormous. One might approach
Industry to solve this problem, but this appreozch would be criticized iu
some quzrters, On the other hand, the UICC Committee which prepaved the
previous set of International Standards aré an alternative source. They
have hnd past experience in handliﬁg quantitcies of material of this
eize and in these characterizations. The solution to and successful

operation of this aspect of the protocol is the key to everything elsec.

Miscellanzous Factors

A pathology protocol at sacrifice must be develecped with particular.

attention paid to the means of examining the G.I. tract.

Asbestos in the food and waste contaminent in the cage mgst be co

) handled that .therc is not a confounding inhalation exposure to the test
aninals. In addition, occupational health aspects of all people associated
with all phases of thg animal study must be carefully controlled relative

to safety.

Waste disposal must be such, with the quantities of asbestos involved,

that there is no environmental aspect.

ﬂ‘-d‘--‘
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The question was discussed of randomization of animals and  m
the potential for cross contamination when all treatments are in the
same roon. It was felt that due to the known carcinogenicity of the
positive control, these animals should definitely be kept in a scparate

room. Perhaps, the asbestos’ levels and controls should be separated.




- . . ) ) _17’_

The Subos-niteea recowwends that this question be aired with the

There sheuld be strict guidelines for animal observations during

the course of the experiment.
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SURCOIRJITTED COMAINNTS

N fultispecies Appreach (

Only to involve chrysotile and crocidolite in diet at dose of 0.5 gm/kg/day.

At the San Antonio meeting, Wovember 1973, of Dr. Saffiotti's contract
carcinssenceis program, a report was given of spontancous intestinal turors
in the Oak Ridge marmoset colony. Depending upon the possible availability

of animzls, chrysotile and crocidolite, 0.5 gm/kg/day, should be tested ow

up to 50 animals for each fiber type-food exposurc.

Considéring the time nceded for any possible positive results, this or any
other possible non-human primate study should be initiated as carly as may

be practically managed. .

‘Hamster

Colonic cancers have been produced by chemical agents in certain strains of

! ‘

hamsters. These strzins, when identified should be challenped with chrysotile
and crocidolite, at a dose of 0.5 gn/kg/day, 100 animals for each fiber type,

.100 animals for the control, food exposure.

Mastomys
The mastomys, a South African rodent, shows many spontancous tumors. TFrom
our point of view, the tumors of intcrest arc carcinoids of the glandular

stomach and adenomatous polyps in the arca of the ileocecal junction.

Putting asbestos in the food, at a deose of 0.5 gm/kg/day, might exhibit a
possible effect by either shortening i-ductlon time and/or increasing
incidence. Chyrsotile and crocidolite will be tested, 100 animals for each

fiber type, and 100 for controls. . e e
o : | 1 8B 0016070 1




Lhickene
The cliicken, upon administration of asbestos intratracheally, has developed
tunors, indicating a susceptibility to asbestos. In éddition, unlike the
veder 1, A pellet [ormer, the chicken has a continuous flow GI tract.

.

Chr, ~»iile and crocidolite will be tested, 100 animals for each fiber type

and 100 for controls, at a dose rate, in the food, of 0.5 gm/kg/day.

Recentdy. tlc trout has been shown to be a very sensitive system indicating
a carcirugenic response from a variety of chemicals. The Committee recommended
that both chrysotile and crocidolite be tested, in the food, in this model

system and possibly in water as well. ' »
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SURITCT:  PIOTOSLL IMBUL OF VD - Uhe Teolatlon, Tdentificotion, (
and Deterninziicn of A-ltoatog

The purpose of this dnvaestination is to develep a praciiceel, reliable
riethod for the iszeolat
oA feods, druns, cotietics, ceunsvror proeducts and ticoves. Teochnigues
st Ly dovelorod te icelate tha asbeston {(vhore nECOSﬂafy) ans ugrd in
theze dndnstyies frum such divorse supctrates as nineral se
tele, filters, bLuilding natevials, food solidn (c.y., rice, c ‘
materials, foad-packaming materials), senmisclids (e.p., mayonnaice), and
liguids (e.g., vater, elcobolic bovererss, [iltered heverases, paventer:l
soluticng)., Solubilization, {iltraticn, ceuntwifupation, and ththgnon
have boon uvced foy this purpose. Alternatively, divc
tecknicucs rmay be developed (e.g., AZ-ray diffraction)
appropricte, or a corbinavion c¢f technlcucs., MNoval Lachniquan sueh as
1
ta

Jou, dic.inifeation, aud datersination of n:ibostos

electrophorasis, previcusly vaexplered for this preb
The methed must contain provicion for estinating par
tion.

To be p,hLLlCﬂl, the nzthad must require substoatislly less tine for thc
analysis thzn the preszat 6 vo 8 hours per samplc rcqv’r"i by clectron
microscazy hut withcut gacrificing relicbility with respect to identifi- \
cation. Conputer interpretation of clectron oy optical inagcs it a

possible procodure.

To be reliable, thz mathod must permit voaitive idenitification on identicnl
sarples by at least six lgboratories on 10 sezuples wvith no false pezitive
identification and not more than 1 false negative ddentification por
loboratory. A lesser dogzrec of reliability may be acceptud wich soma typ

of products, The uﬁvelo,n;nt program chould attenpt to oblain reprodd i--
bility in thz same laboratory on the smre sawple vithin a factor of + 4
(e.g., results should foll vithin 0.25 te 4 X 10" fibers/unit volunc).

In the developncut of the method censideration also should be given to
isolatien, icourtilication, and determination of asbcxtos after contact
wvith foods end drugs for normal hendling, slorepe, and distribution tiroes
encountered in cemnercizl and cousumer channcls; and in contact vith body
fluids and tissues as vould be encountered in long~term aninal feading
studies.

The ceatractor wust Le aware that a laboratory envivonment oftun containu
unsuapected cources of poteantial asbestos contaminatlon. Adequate “eloon-
room" facilities is an esseutial requiraient for tha execution of this
contract,
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Peny 2 = Vrogesed NHanorandun of Naod

C b leding

Nstirated coct ic of tha ovder of o]? 000 par year for two vyoars.
pocsihilily endiats of aondnesios uro‘"vt anoa dodnt effont wit
Predves-antol Vrotcection Aoaney, Conoonopr Yrodocts Satety Couwnissi
N L] W

]
olhos woenedes,  Sirce friore ds no way 2 conbvoctuY con ascurs success in

. .
el oy the 2L'tiT;Lcnts, Lhie projeet will of noeonsity havae to ke con-
dontol on o "hest effort' basis as determined by the Project Advisory

Dovipoont and facilities are uot Lo be added to the cost of the contract
Corirvecior or Lis svbeentrocters must bave adevucte eguipuent and facili-

|

ticn prior to the submission of a prepsszal.

C. }" C“‘(‘C‘C\ '\"‘ Controciryn

IIT Pesearch Jestitute Battelle Institute
10 Voot 35Lh Siroat Coluihus, Chio

lcCrone Associotes California School eof Public Fealth
Chicago, IL Berleley, CA

‘Materials zceareh Loboratorics !atidhql Tureau of Stendards
Penn Stalc University Washington, DC
State Colleye, PA . _ .

d. Procurcment Planning

1. Propes=z¢ Schicdule {3r Porforrance and Critical Milcstones ~
’ i Literatuve review of available meothods and survey of asbestos

d
uses'in the foud, drug, cos.ziics and ccasumar products industrics,
iIncluding supplicrs to these industriecs (purification technicues,
weavnnﬂ, packaping, ecte.) and preparatien of report.

ii (a) Set up and familiarization uvith verious tecuniques whi
ray be apolicable to the solution of the problen.
(b) Testing various ashestos isolation tCCLﬂJQLCS ol & Bacro
scale using optical nicroscopy.
(c) Preparation of authentic samples for comparison and storane
. experiments

1ii Corparison of Lhr various techniques on model systems

T " s S o Wi
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Poge 3 -~ Troposad Mewmovendunm of llocd

iv Apnilicniiou

i

v Defimecrzent of teshuinue
practical zuuplos,
vi (&) Training of other laborztoeifas sa thz procedusresn
(L) Conducviny o dntorlaboyaroxy trial of the doveloprd
: rmothodz{s).

(c) T¥Final yefinarent of the wmathed bascd on applications
by otiier laborzteorics, .

sran

<
[N
[EX

(a) Assistance in covelopnoni of complirsice pio

-

(L)Y PYrepav.tion of [final report

2. Contoimlated Futenn

s & relatively innutunrezctive
erint forms. Tho tech
require more tine than estiirrzied

Hy O
4]
,.J.

-

support by HPA nny develop t
unknouvn applications of ashe ; 2 oare enconniored
prob?cmc addltﬂnua] tirme il 0

icn J]LLUUU\L naw (
ad IL cobestos contan—

L botel
oucltlnﬂ, or oth:- u;labn:nt ; rocsTULon
controllable cowrmeditic it

3. Teclmical Monjtorine

The Project Officer ou the Project Advisory Croup will rect wvith the
contracter at bivonthly vels. AL loazt tvo of ihose n2etings will be
site vigits. Reportz rust vbritted at Jeast cuarterly or as specific
phases are cowplated. A firal vepozt is to lLe delivered 24 ponths after

initiation. T

. 4. Tvaluation Critoria

The subnissions will bto agsenrsad os f{olicus

a. mperience of princinal invaaticoiors 50
b. . Availabjility of facilitics and instrrscnts 25
C. Cvidence of understaading tha requircuenls 10

d. Sujeentive SNid iy o iaoauere apt devnden
RLY Proceing g 10 -

i S W A S g - o S
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LIST OF IRVUTLES

MELTING 70 DISCUSS UARRING ThiT ASIVSLRS P2manor,

ORI

Febrvary 11, 1975

Dire Willionm E. Daker
President, Dol Telepaoae Laboratorices, Inc.
5,

Varray Wills, Do Jorgey 07874 .

L
Dr. Arnold L. Brown
Mayo Clinic
tochezster, linnosota

—

br. Ed Durgar, Jr.
haticonal Seiznce Fouwdation
Yashingten, D. C.

Center for Scicnce in the Public Interest
1779 Chunch Street, H. .
Washingten, D, C.

Dr. Morris Cranrer, Divector "
Nationazl Center IoL Tenicolosical Research
Pinz RBIuff, Aviimsas 71601

Environnanta
1525 18th St,e
Washington, D.

Dr. Saruel S. Epstein
.Case VWestern Rascrve Uaniversity .
Cleveland, Ohio

Ms. Doris M. Fapan
.Executive Secretary
Asbestos Textile Institute
Willow Grove, Pennsylvauia

Dr. Al Harvey
R. T. Venderbilt and Cowmpany
East Norwalk, Connececticut 06550

Health Rescarch Group
2000 P Street, N. W,
Washington, D. C. 20036

) Dr. RobLert M. lechir
Consumer Product Safety Commission
Lethesda, Maryland 20207

. 1 BB 0016075 |




¢ 4 - Treopoocd NVororandun ol leced S

¢, Suppoative abilitv to supervise zsubcentracter(s) ' (T
and/or nepport noraswacl ) 5

c. Joleoase of Tnlormation

~ —— e

-

Yasd Ty ey m e a N ¥ . . P R : . :
Uati! the dasuones of final regulatioas on tha subject of azbestoz in

ihmn

SUE L, uELA, cesi2lies, and conLwaer products, inforwation cen be re-
Atalodoenty with the apoveval of the Project 0fficer.

—. - ’\
Revised 1/2774; 11, lorwitz
Whorviitusmly
1/6/74 )
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LI 0y IEVITIVULS - eonttonued

- i
Lir. Jove Jacknon !
Freonst Ive Divees Lo
Ach oo Comenr Do Pradvoerrs Assasdation

Washiangion, Lo G, 20009

Dr. Poul Kotin

Vice Tresident, Health, Safety and Environment
Jeia- onville '
Loyv s N Col ardo
Do Mervin ecednor
SULY Gt Stony Loeok

’
Stony Irooll, New York 11794
J H

Dr. Jancs L., Liverman

Atonio Lnernv Commisciom
Washington, D. C. 20545
Dr. Trving 1% Londen ,
Divecicr, Horvard MIT Program in lealth

Scicuaces and Technolony
Cambridze, Massachusetts 02129

»

Mr. Arthur Magee
Stanfovd Ticearch Instit

Dr. Eerrnard P. MeNanora .
Bioncdical Lehoratory
Edgewvood Arsonzl, 470, Havviand 21010

Dr. Robert H. Mercness

Executive Director

Asbestos Information Association/Nerth America
Washington, D. C. 20036 .

Dr. Norton Nelson

Director, Institute of Environmental Medicine
New York Universicy

New York, New York 10016

Dr. Russell W. Peterson, Chairman
Council on Environmental Quality
Washington, D. C. 20006

Dr. Willjam E. Powers

Mallinckrodt Institute of Radiolegy
Washington University School of Hedieine
St. Louis, Missouri 63110
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LIS OF ATTLNSLLE = coulinued 2 d
! 0
Dr. Fraunk J. Runscher, Jr, (:

Pivrczor, MNaticnnl Concer Tantitute
Betavsda, Marylod 20014

Dr. Alexcondor M. Schaidt,
Commissioner, TFood and Drup Administration

Rockvilie, Maryland 20852

Dr. Juovinn Seliloff
Depa-te zat el Covuniry Madicine
Mouns Sloail Scheol of Yedicinz

3
lVew Terw, MNow Yerio 10029

Dr. David Sencer, Diractor
Center for Diszice Control
Atlante, Ceergic 30333

Pr. lile Shimkin
Univesrsity of CGalifowndi
Lajolla, Californiaz 62037

1
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Dr. Phillip Shubik
Eppley Cancer lesenveh Instituze
Omahz, llebraska 65103

Dr. Uilli'”
Hea]th Pe

T
n_clson, New Jarsey 07220

Hr. Russell F. Train, Adninictrator
anironmhntzl Protection Agzenasy
Washington, D. C., 20460

Dr. George Vozel

. Acting President
National Association-of Filter Material Manufacturers
Kingston, New York 12401

Dr. Bernie Weinstein

College of Physicians and Surgeons
Columbia University

New York, lNew York 10032

Dr. Gerald N. Wogan
Massachusetts Institute of Technology
Caubridge, Massachusetts 02139

Dr. Erpnest Wynder
. American Health Foundation
New York, New York 10019
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