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. .. PLAINTIFF’S .
Mr. Peter Zschunke g EXHIBIT B
Grace GmbH F2UC=1354 ¥
6520 Worms o —

Rh. Postfach 449
In der Hollerhecke
Germany

Dear Peter:

Bob Byrne has asked me to respond to your letter of June 24, 1975
on the subject of the use of asbestos in filter equipment and packaging
material for pharmaceuticals and food. This has been an emotional and
controversial subject in the United States ever since Nicholson, Maggiore,
and Selikoff published their data and publicly expressed their concern.

Basically two different problems have been examined by the FDA:

1. The use of asbestos filters for the processing of injection
drugs, foods, and beverages.

2. The use of asbestos contaminated talc in foods.

After much debate and testimony, the FDA decided to put severe
restrictions on filters and packaging for injection drugs only. No
restrictions have been placed at this time on talc contaminated with asbestos
in foods or on the use of asbestos filters for processing foods and beverages.
Extensive research on the effects of injected asbestos are planned to deter-
mine if such restrictions are necessary.

The essentials of these decisions are summarized in the attachment,
"Consumer Health." A copy of the complete regulations from the Federal
Register is also provided if you want more details. You may also be interested
in an excellent summary of the facts on the problem that was submitted to the
FDA by the Asbestos Information Association. The AIA concluded that there was
no evidence of any danger in the use of asbestos filters for injection drugs
but did not object to the requirement of an after-filter as an extra precaution.

I hope this gives you the information you need for the customer.
If you hayg any further questions, please let us know.

Very truly yours,

Yoy

H. B. Rhodes
Technology Manager

HBR:pcr
Enclosures
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July 18, 1975

Added Notes:

1. A copy of the J. L. Myers paper which you requested is also
enclosed.

2. Mine Safety Appliances tells us that they have offices in most
of the principal cities in Europe. We are enclosing a list
of addresses.

oy

H. B. Rhodes

HBR:pcr
Enclosures

cc: R. E. Byrne, Jr.
J. L. Myers
A. Dambach, W. R. Grace, lLausanne, Switzerland



CONSUMER HEALTH.

.FDA/Asbestos Filter Regulations (David L. Mallino)

On March 14, 1975,the Food and Drug Administration promulgated regula-
tions governing the use of "asbestos-containing or other fiber-releasing
filters" in the manufacture of(parenteral drugs.D (Federal Register, March
14, 1975, pp. 11865-11869 ) _

) According to the regulations:

e No asbestos-containing or other fiber-releasing filter may be used
in the manufacturing, processing or packaging of parenteral drugs
unless it is not possible to manufacture the drug product or compo-
nent without the use of such a filter. Filtration shall be through
a non-fiber releasing filter.

-

e For the purposes of this regulation a "non-fiber releasing filter"
is defined as "a nonasbestos, nonglass fiber filter, which after any
-appropriate pretreatment will not continue to release fibers into
the drug product. . “

e If use of a fiber-releasing filter is required, an additional non-
fiber releasing filter of maximum pore size of 0.22 microns (0.45
microns if the manufacturing conditions so dictate) shall be subse-
quently used to reduce the content of any asbestos-form particles.

¢ If the use of a fiber-releasing filter is necessary, proof of its
necessity must be submitted to FDA.

e Substititution for a fiber-releasing filter shall be achieved on or
before September 14, 1976, with more time allowed if necessary.

° Drug'packages, containers and components shall be cleansed and made
suitable for their intended purpose.

-

FDA/Asbestos-Containing Talc in Food (David L. Mallino)

On March 14, 1975, the FDA acknowledged that available scientific and
medical information does not warrant banning talc-containing asbestos in
foods. (Federal Register, March 14, 1975 )

The Agency also rejected its original proposal to tie the "generally
recognized as safe" use of talc in food packaging to the absence of asbes-
tos particles. At the same time, the FDA reaffirmed its original decision
not to propose any restrictions on asbestos-containing filters used in the
processing of tood or beverages. '

FDA stated that, in conjunction with other agencies, it plans to con-
duct extensive research into the potential health hazards of ingested asbes-
tos. Until such time that positive data is available, FDA concluded that
"a prohibition on the use of asbestos-containing filters in the processing
of food and beverages, and of asbestos-containing talc as a food or food
additive... is unwarranted due to a lack of sufficient data.”



ASSESTOS INFORMATION ASSOCIATION

1650 L Streat. NW. . Wastergizn, O C. 22036 1202) 2231833

20 December 1973

Hearing Clerk

Food and Drug Administration
Room 6-86

5600 Fishers Lane

Rockville, Maryland 20852

Dear Sir:

The following comments are respectfully submitted by the
Asbestos Information Association/North America in reference
to Department of Kealth, Education and Welfare: Food and ’
Drug Administration (21 CFR Parts 121, 128, 133), proposed
rulemaking on Asbestos Particles in Food and Drugs, as
printed in the Federal Register, Vol. 38, No. 188, Friday,
September 28, 1973. : .

The Asbestos Information Association/North America consists
of 22 member companies and associations which represent
approximately three-quarters of the asbestos mining, milling,
ranufacturing and importing industries in the-United States.
The members of the Association are llsted on a sheet which
has been attached.

The adverse health effects éf irhaling large quantities of
asbestos fiber over a substantial period of time are docu- -
mented in technical literature. Some researchers have
reported an increased rate of gastrointestinal cancer
among some long-term asbestos industry employees. Otherxr
researchers have been unable to support an increase in
cancer of the GI tract among populations with ‘above normal
exposure to asbestos particles. 1In 1971, the seven-man
Panel on Asbestos of the MNational Academy of Sciences' .
Committee on Biologic Effects of Atmospheric Pollutants
exanined all of the relevant data and concluded: "Associa-
tions between asbestos exposures and malignancies of the .
gastrointestinal tract and of other sites have been reported,
but the data are still inconclusive”. Reviewing the situva-
tion two years later, the Advisory Committee on Asbestos
Cancers of the Interrational Agency for Research on Cancer
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of the World Bealth Organization concluded that for some '
exposed populations, such an increase does exist, but that
the excess is relatively small, that further research is
needed, and that th=2re is no cancer hazard resulting from
the ingestion of "asbestos fibres present in water, bever-
ages, food or in the fluids used for the administration of

drugs."

If the human evidence as to a possible relationship between
asbestos exposure and an increased risk of gastrointestinal
cancer is scanty and contradictory, animal experimentation
performed to date is even more so. As is pointed out in
the proposed rulemaking, the major feeding (as exposed to
injection) experiments of L. M. Swinburn (your reference
nunber 40) and W. E. Smith (your reference number 41) produced
no tumors in the gastrointestinal tracts of the animals,
even though the amounts of fiber fed to the animals were
massive when compared with human occupational exposures
known to result in respiratory disease.

These findings have been further confirmed by the work of

J. M. G. Davis of the Institute of Occupational Medicine,
Edinburgh, Scotland, whose feeding experiments with rats
have thus far produced no GI tumors. A 1967 paper by

G. M. Bonser and D. B. Clayton ("Feeding of Blue Asbestos

to Rats," 1967 Annual Report, British Empire Cancer Campaign
for Research, p. 242) likewise reported no tumors in 40

rats fed crocidolite asbestos throughout.their lifetime.

Since it has been suggested that mesothelioma might be
caused in some instances by a migration of asbestos fibers
from other parts of the body, including the gastrointestinal-
system, it should be pointed out that no mesothelial tumors.
were found in any of the animals involved in the various
feeding experiments. b :

While some injection experiments have produced site and meso-
thelial tumors in test animals, the amount of fiber used in
each case was so- 1arg= as to render any attempted trans- -
lation to human experience completely inappropriate... In ...
addition, the work of M. F. Stanton of the National Cancer - '
Institute ("Some Retiologic Considerations of Fiber Carcino-
genesis," as presented at the World Health Organization
Conference on the Biological Effects of Asbestos,‘Lyon,
France, October 2-5, 1972, Paper 43A) and of P. Gross ("The
Locus of Pathogenicity of Asbestos Dust," Archives of Environ-
mental Health,.Vol. 27, October 1973, p. 240) strongly

suggest that injection or implantation cancers in test

animals are directly related not only to dose but, even more
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importantly, to the size of the fiber used in the experi-
ment. Electron microscope sized fibers did not produce
tumors in the test animals. This is extremely relevant to
the proposed rulemaking in that the vast majority, if not
all, of the asbestos fibers found in air, water, beverages,
drugs and food in the United States are in this apparently
non-carcinogenic size range.

On the basis of the human and animal studies contained in
the literature, one would havzs to conclude that the rela-"
tionship between asbestos exposures and an increased risk
of gastrointestinal cancer remains tentative. Becauszs of
the known respiratory health hazards of asbestos, there
has been a tendency among some researchers to ascribe to
asbestos sole blare for an excess mortality from any cause
experienced by an exposed cohort, even if that cohort was
exposed to recognized toxic substances. It is theoreti-
cally possible that some other substance or agent is re-
sponsible for the excess GI cancer rate found among somz
asbestos-exposed populations. This would explain why
other exposed cohorts have shown no such increase and also
vhy animal feeding experiments have failed to demonstrate
an increased risk. Until further research is completed,
this possibility cannot be excluded from considsration.

Even if it is eventually proven that a relationship be-
tween asbestos exposure and an increased risk of gastro-
intestinal cancer does exist, the animal feeding experi-
ments performed to date would have to cast serious doubt
on the proposition that the ingestion of asbestos fibers
is the cause of this increase. .

It should also be pointed out that despite the long-ternm
use of asbestos filters in this country, there is no
evidence that anyone in the United States -- or in the
world, for that matter -- has ever contracted either GI

- cancer or mesothelioma from drinking a beverage filtered
through an asbestos filter or by being injected with a
drug filtered in the same fashion. 1In fact, the GI cancer
rate in the United States is on the decline, and if we
were going to see an epidemic of these diseases because of
asbestos filter contamination, certainly we would have had
some evidence of it before now. S :
With regard to the question of asbestos-related disease,
it must be borne in mind that all of the human groups
studied to cdate have had occupational, para-occupational,
neighborhood or household exposures of a magnitude far
greater than that which could reasonably be expected to
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exist to affect the general public. While precise compari- -
sons are impossible because of different measurement techni-
ques used to quantify asbestos concentrations in the work-
place and in ambient air and water (occupational exposures
are measured in fibers per cc while ambient exposures are
measured in nanograms per cubic meter of air or micro-

grams per liter of water), rough approximations indicate
that even safe occupational exposures are many thousands

of times higher than those to which the general public is

or has been exposed.

. Asbestos is ubiquitous in our environment. It exists
naturaily ‘in small, though detectable, amounts in serpen-—
tine rack formations throughout the world and is constantly
being released into the atmosphere through erosion by wind
‘and water. Asbestos is natural to our environment and -- .
as analysis of dated ice from the polar caps has revealed --
has been for thousands or even millions of years. Man,
therefore, evolved into his present form in an atmosphere
containing a natural background of asbestos =~- both in the
air he breathed and in the water he drank. While precise
comparisons are impossible, today's atmospheric levels of
asbestos, even in urban settings, are still onlv marginally
higher than in the distant past. Most speculation as to
the health hazards of the minute amounts of asbestos that
have been demonstrated to exist in air, water and in bever-
ages or drugs completely ignores these two most.important
factors -- the differences in magnitude between occupation-
al and ambient concentrations, and the ublqultous nature or
asbestos in the envrronment. :

To conclude, therefore, as some have done, that because .
exposure to heavy concentrations of asbestos fiber in the
workplace is a recognized health hazard, general public
exposure to infinitesimally smaller guantities of the same
material must also be a hazard, flies in the face of logic,
especially since man has surv1ved such exposures for millions
of years. It is reasonable to conclude that the general
public is not at risk from infinitesimal. quantities of
asbestos. Such is the conclusion in the "Report of the
Advisory Committee on Ashkestos Cancers to  the Director of
the International Agency for Research on Cancer (your
reference number 52). -

On the question of fiber release from asbestos-containing
filters into the finished product, it is important once
again to comment upon the ubiguitous nature of asbestos in
our environment. A number of studies have been undertaken
in the United States, Canada, and in the United Kingdom to
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determine the so-called "natural background” level of -
asbestos in ambient air and water. - ‘Because of the different
analytical technigues employed, the results of the various
studies are not 100 percent comparable. However, it would
appear that the average back grougd level in water in the
U.K. is in the vicinity of 4x10™° grams per gallon; and in
the United States and Canada, somewhere between 2 and 5
micrograms (1x10”° grams) per gallon. Because of the com-
plexity of the analytical technigues used to measure the
asbestos content in water, an error factor of from 400 to
500 percent must be assumed in evaluating the results. .
The higher background found in North America is probably .
due to the greater quantity of asbestos-bearing serpentine
rock found on the continent -- especially on the Eastern
seaboard, where the samples were collected. To place the
results in perspective, one microgram per gallon eguals
one ounce in 2.84 billion gallons.

If these background levels can be considered "normal” for
human ingestion, the question must then be raised: how do
_these levels compare with beverages, drugs, etc. filtered
through asbestos-containing filter pads? Research into .
this aspect of the problem has been conducted@ by Cunning-
ham and Pontefract (vour reference number 43); Nicholson,
Maggiore and SelikofI (your reference number 45); Badami
and Rickards (unpublished data submitted to FDA on May 1,
1973 by S. Holmes of the Asbhestosis Research Council);
~J. P. Leineweber (unpublished summary of asbestos fiber

content in United States commercial beers -- copv attached);.

Dr. Philip McGrath (FDA memorandum to-Dr. Armand Casola);
and Dr. J. R. Crout (FDA Prellmlnary Results of Special
Survey) . : ' . :

The results of the Cunningham et al, Badami et al, and
Leineweber studies all showed the a: asbestos fiber content of
the various soft drinks, bzers, wines and parenteral drugs
tested to be no more than, or in many cases, less than the
natural background level of asbestos that one. would expect
to find. Badami and Leineweber could find no correlation
between the use of asbestos-containing filter-pads and an-
increase of asbestos fiber in the finished product. Only
Nicholson et al found levels of asbestos in parenteral
drugs higher than would be considered normal.. This is not
particularly surprising, because the Mount Sinai laboratory
has consistently reported higher asbestos levels in ambient
air and water than have been found by other laboratories in
the United States and abroad. Professional speculation is

K4

either that the Mount Sinai electron microscopy technique is

faulty to some extent, or that improper attention is being
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paid to achieving true clean room conditions so that the
samples are not contaminated prior-to measuring. When
seeking to obtain accurate measurements of such infinitesi-
mally small guantities, even the slightest contamination
could throw the results off considerably.

Of special interest with regard to the proposed rulemaking
are the reports of lcGrath and Crout. While only prelimi-
nary in nature, the Crout survey shows that the use of
asbestos-containing filters bears no relationship to the
presence of asbestos fibers in the finished product. In
this respect, it confirms the studias of Badami and Leine-
weber, and throws considerable doubt on the proposition
that the elimination of asbestos filters for parenteral
‘drugs would result in any reduction in asbestos content of
the finished produvct. 1In fact, the McGrath survey could
lead to the conclusion that asbastos filters should be
required for all filtration systems, since, to quote the
McGrath memorandum, "Filtration through an asbestos filter
demonstrated the remarkable capacity of this device to
reduce the amount of asbestos in a given sample". It
would be highly ironic, in light of the controversy that
this subject has generated, if it turned out that the best
method for the reduction of natural background levels of
asbestos in base ligquids would be the use of an asbestos
filter:

To summarize briefly:

1., The evidence for a relationship between asbestos
exposure and an increased risk of gastr01ntestlnal
cancer is 1nconelu51ve. :

2, If such a relationship could be established, the
evidence to date casts serious doubt on the pro-
position that the ingestion of asbestos fibers
causes either gastrointestinal cancer:or mesothe-

lioma.

3. The size range of fiber most commonly found in
beverages, drugs, etc. doss not appear to be
carcinogenic. e

4. MAsbestoeos is ubiguitous in our env;ronment and has
been for millions of years.

5. With the exception of the Nicholson et al study,
which has been the object of serious criticism,
none of the studies done to date shows an unnatural
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5..

(Continued)
level of asbestos fibers in the finished product.

No correlation has been demonstrated between the use
of asbestos filters and the presence of excess asbestos
fibers in the finished products.

It is unlikely that the elimination of asbestos filters
for parenteral drugs will result in a reduction in
the asbestos content of the drugs.

-

The levels of asbestos found in beverages, drugs,
etc. have not been shown to be hazardous to human
health.

On the basis of the above, the follow1ng comments and
recommendatlons are offered: .

1.

3.

4. -

The FDA acted properly in not placing restrictions
of any type on the use of asbestos filters in the
food and beverage processing industries. . This
decision should not be altered. :

In light of (a) the available medical evidence _-
(b) .the proven value of asbestos filters in remov- o
ing pyrogens from parenteral drugs,-and (c) the. e
unlikelihood that asbestos filters contribute :
sigrificantly, if at all, to the asbestos content

of the final product, it is our recommendation that
the FDA delete from Section 133.8 (3j) of the pro-
posed regulations that portion prohibiting the use

of asbestos filters "unless it is not possible to
manufacture that drug or érug 1ngred1ent w1thout

the use of such a filter". e

Applying the "prudent person” approach, we support

the precautionary measure of requiring a non-asbestos-
containing after-filter whenever an asbestos filter .
is used for filtering parenteral drugs, even though' -
it is highly unlikely that this is necessary eitherx

from the public health or drug purity standpoint.

Because of the extreme complexity of the technology
involved and the possibility of substantial error,
we further recommend that the requirement for proof
of reduction be eliminated from the proposed regula-
tion. Since the sampling method as described in
the NIOSH document is useful only for detecting
light-sized fibers, and not those in the EM range,
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4. (Continued)

N which constitute the vast majorlty of all asbestos
fibers likely to be found in a parenteral drug,
the method is in-appropriate and misleacing for
evaluating the asbestos burden of a particular drug.
In addition, it would appear from the studies des-
cribed above that the asbestos content of the pre-
filtered solution is more important in determining
the content of the final product than whether or
not an asbestos filter with or without an after-
filter is used.

5. We support that portion of Section 133.8 (3j) with
regard to the use of an asbestos- contalnlng filter
w1thout an after-filter.

We believe these recommendations will provide the public
with the health protection as requirad in the proposed
regulations. 1In additicn, the elimination of the sampling
reguirement and of that portion of the regulations pro-
hibiting the use of an asbestos filter unless it is not
possible-to.manufacture the drug in any other fashion, will
considerably ease FDA's administrative enforcement of the
standards. It would be much simpler for an FPA inspector
to merely check to see that an after-filter was being used
to assure compliance with the regulations than it would be
to set up some type of permit system that could create
confusion and serve neither the FDA nor the companies
involved in the joint interest of best public service.

The Association appreciates the opportunity to submit this
letter and requests that the recommendations and comments
herein be given fullest consideration in the development
of final standards on the use of asbestos—-containing filters -
by the Food and Drug Administration. .

Sincp> ly, yours,
J/ WV itsonzes)
R itrefiess : .

EXecutive Diractor

Attachments: Summary of Asbestos Fiber Content in Commercial
Beers, J. P. Leineweber

Member list Asbestos Information Association/
North America
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' SUMMARY OF ASBESTOS FIBER CONTENT IN COMNMERCIAL boors

. . : e : Fiber Content
Brznd . Filtration - {(Lg/qal.)=*
/ ,

SCHLITZ (xregular) Saﬁple 1 (Primary - diatomite only 0.23
SCHLITZ (regular} Sample 2 (Polish - asbestos-cellulose
N . precoat + diatomite body feel - 2.50

SCHLITZ draft . . Same as regular + Millipore 2.50
RHEINGOLD extrq‘dry o "~ (Primary - diatomite only o - 0.61

- (Polish - asbestos-diatomite
- precoat + diatomite body feel

SCHMITZ "_L . :f' Same as Schlitz regular  '-A "1.39 .

NARRAGANSET o - (Primary - diatomite only S l.i4
: C (Polish - diatomite only

oLD BOHEMIAN ' a (Primary - two stage diatomite 3.07
: : . (No polish : LT
KAIERS ~ . - (Primary - diatomite only - 0.24

(Polish - diatomite only
PIELS regular o 7 L. 3.96

PIELS draft _ - - . ' l:-'  :%- 0.74<1'

*l‘xcg/gal. = 1 gram in 1, 000 000 gallons =1 6unce in 2, 840,000,0d0 gal.

" Al values determined by electron mlcrosc0pe observatlon. .No'fibers :
were visible in any of the samples under optical microscopic observation -

at 450X magnification.
J. P. LEINEWEBER, P.H.D., Assistant Director Central Research Dept.,

J0-15-568 , Johns-ManVLIIe Corp.

(3
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. Titio 21—~—Fond and Drugs T
CHAPTER 1—FOO0OD A{iD DRUG ADMINIS- |
TRATION, DEPARTHENT GF HEALTH,

EDUCATION. AND WELFARE ‘
SUDCHAPTER C—DRUGS '

PART 133—DRUGS: CURRENT GOOD '
tAANUSACTURING PRACTICE IN MAN- |
UFACTURE, FROCESSING, PACKING, !
OR HOLDING o
Asbestos-Form Perticles in Drugs for !

: Parenteral njection . |

The Commissioner of Feod and Druss !
published in the Frprrar Recistza of 1
Septemter 28, 1573 (33 FR 27070), a-
notice propasing to restrict the utiliza-:
tion of asbestos filters (o th2 manu-
facture of parenteral druss and par-
enteral drug ingrecients, 2nd to pro-’
hibit the use of astestos-contajzing tale
as a food, or {cod or druz ingredient. cr .
in food and drug packaginz materials, |

within certain analytical restrictions. .

The notice provided for the filing ol !
comments within 90 dass.

Asbestos fibers” are kncwn to cause
cancer when irhaled in large amounts.
Also, asbestos and otker fHers are con-
sidered lizely to have a simiar adverse
effect I prescal in parcateral drugs,
although this has nst teen proven. Be-
cause of this likelihoond, this order pro-
vides that, whenever possibie, asbestos-
containing or other fiter-releasing fillers
not be used in the manufaciure., proc=
essing or packazing of drugs intended
for parenteral Injecticn {n humans. AlsO,
it provides for measures to rezduce the
emount of fivers pressnt in sush prod-
ucts, where it is not possible to elimi-
nate these filters in the production of a

drug. .
The comments made In respense to the
September 28, 1973 proposal {all into t7o

IEDER'AL REGISIER, VOL 40, NO, S1—FRIDAY, MARCH 34, 1975

maln catogories. One concerng nrovisicas
to decrease the potenital for inzestion of
asbostos fibers. ‘The othzr conzerns pro-
vistons to decrecase the potential for ta-
jection of nsbestos fikers. A discussion ol
each calegory ol comments, azd ths
Commission's copclusions, are set foriha
below. )

A. Ccoumoents on provisions denling
with iacesticn potential of gashesticy
fibers: - :

1. The Commissioner proposed thakt
any food, focd packaging mater:al, drug,

drug ingredient or drug packasing mae.

terial containing tale tHal ts wot free
from asbestcs ficers a3 cdetermined by &
particular aralyticai methed showid bo

deemed adulterated in viclat!on of sec- -

tion: 402(a)(l) ol the Fedseal Fred,
Drug. 2nd Cosmetic Azt -
- Nineteen comments related to the pro-

.posed analytical methed for telc under.

§121.20058 (21 CFR 121.2026). The com-
ments were primarily from representa-
tives of food, drug, ard tale micmz firms,
but also included four consultant latora-
tories and two other feceral azencias. Al-
though it is apparent that mos: ¢! thesa
respondents did rot 2ctualiy use the da-
signated metaod, arxd ware_therefore, re-
fecting their generna! experience with
optical crystalicgrephy or =& poroonal
preference for other anzly=cal met=cds,
none of the respondents supporied tss
proposed method for cempliance pur-’
poses. The predominant objectons o tha
propoced method were thas it is dt=-uit
to use, laborious, and not practieal {or its
intended purpose. Several comments
offered the orinion that only the mc:t
highly troined microscorists would te
capable of using the method with any
reasonable accuracy or precision. Afem-
bers of one trade sssociation collacora-
tively studied the methed with 10 micres-
copists, each examining seven samopies
of talc. Four participants admittediy
could not use the method to count the
samples, and there was obvious incon-
sistency in the results reported by other
microscopists.

A numter of alternative metkeds for
determining asbestos particlss tn tole
were suggested by the respondents. Al-
though optical microscody usingy discer-
slon staining was the most frequently
suggested method, others sucgested x-roy
diffraction. spectrophetomerry. ane o7«
eral electron micrescopy and mictosrobe
technigues as preferred or supporlive
analytical methods. JMany of the re-
spondents additionally exprassed their
willlngness to Join a Food and Dore Ad-
ministration analytical task ferce to
evaluate applicable methodology.

Althoush the Commissioner canrnot
agree that the designated optical
crystallozraphic method Is unrelizble
when ucted by thase experienced in tne
art, he resogmizes that an effective com-
pliance niethod must have freater utility
and acceptance than indicated by the
comments on the preposcd method,

The Commniissioner h:s, therefore,
decided to delay 2ny faal rezulation for
tale until an aceoptabls methicd for detar

mining the prescnce of asbestos particles
can be developed for this substance. This
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area of research currenlly s belng ac-
tively puisu2d LY the Food and Drug
Administration. . -

2. Severul comments odjected to the

puuity limitations for tale which were es-
tablished by the pronosed methed. Many
thouzht thut requircments that tale
be 83.9 percent amphitoie-Iiee and 99.99
percent chrysotile-free  unreasonable,
whiie oihiers iasisted that any limctation
™as unraaconable unless 1L could be de-
monsirated. to reflect khnown hazard
Jevels by ingestion. While o1 respondent
calzulated that 20,060 amp!:bole and
3,506 chrwsctiie fibars (of 5 n.icrometers
x 1.7 micromecters size) snouwld be permit-
ted before any tale sammple exceesled the
establisned limits, anotner rospordent
observe:d tznt Jadividual ascesios pare
ticles oftex vary in size a2 milion-fold,
thus making it Cifsuwtt to rilace nanici2
counis to tie rercentage of asbestos con-
tarcinaticn in tale.

Althouzh the decision of thz Com-
missioner to daiay any final reguiation on
talc has rendera2d these comments 1noot,
the Conunissicrier wishes to rezpond to
these comn:ants to clarify his posidon on
posssible fiiture tale regulations.

As indiczted in the proncsal, the Com-
missioner reccgnizes that the evidence
coacerning thie possibia hazard from in-
ges.ion of asbistos particies i3 contra-
dictory and inconclusive. The meathed
twas therefcre not propesed in order to
indicate any known hazard frem asbes-
tos, but vas int2nded to estabiisi a good
manufacturing proctice limetation for
the use of talc in focd and druss until
an assessment of the hazard, if any, of
ingested asbestos can be determined.

The pariicle limitation accompanying
the proposed meathed represenis the best
assessmient by the Food and Drug Admin-
Istration of thie protability of eccwsrens
of such particles in natural tale deposits,
the ability of the metncd to detzcr such
particles, and tixe need to asiizn 2 umit
to defire t:2 zbsence of asbestos. The
Food and Diuz Administration h2s also
examired numerous talec samgles of un-
defined grade in the past 2 rcars. wsing
the proposed metnodology, axad finds that
approximateiy two-thirds of such same
Ples ere within these limitazizns. The
Comumissioner therefcre conciudes that
the propozed particle Limitat:ons would
ot Impsse an unreasonable burden on
mazufacturers of tale if these linutations
are ultimately 2copted.

The Focd and Drug Administration
has been awarc of the possidle extreme
variztion in azbestos pariicle size that
nay occur in natural depesits of tale,
Ehminating particles less than 5 microme-
ewers long or vwith less tiuan a 3-to-1
length-to-width ratio considerably rar-
rows the range of pernissible particles
countzd by tiiz propessed metliod. Cone
sidering the variation in particie size that
may yel be pocsible, however, o typical
varticle of 300 cubiz micrometers, weighe
ing approximately 1 nanogram (Ref, 1)
was used to assure a purity of ale at
loast 999 proresnt free of amphiutole types
of asbestos fibers and at least 99.99 per-
cent froe of chrysotile asbestos fibers.

3. Three conunents from indusirial
finns objecied to thie proposed analytical
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requirements for tolc used i the manu-
facture of pazer and paperheard in
§121.101¢h) (21 CFR 121.101¢N)), All of
these cocmments conterded that astcestos,
in asbesiwos-containing fale, does not mi-
erato to paexa d [oud when tale is used
for this purpose. One of these comments
contained resul's of recentliy conduciad
srediss whic wntended to prove Liis
ceniaation,

Alter a thorcugh review of submitted
commenis, ond rxamination and evalu-
ation of additional requesied stucies, the
Commissioner cenciucas that Liis come
ment has demonsiraied the validity of
this coniention in u manner consistent
with availatle mathodciogr. In the con-
cucted studies, the com:meant has dem-
onsirated that éry paczaged and shipred
salt contains less than C.01 part per bil-
Lud asTesius Witen 1 ¢.o2et and conunue-

Vot mn
o

“ous concact with urcsaced paper cone

a2iins ud to 6 perceny trexoiitic asbes-
tos. Although detection twas limited by
¥ ¢! ash recovered frcm other

the tu
prodiices, such as frasiy wrapped and fro-
zen mieat, dry packaged macarond, dned
mil: rize, and comn ilakes, the comnient
has cizo demonstrated taat thaese prod-
ucts coatein less than 19 parts per bil-
lion ashestos uncer tast and marxet con-
ditiens. The analytical details of these
studies are on fil2 witn the Hearing
Clark, Food and Drugz Administraticn,
Rrm. 4-635, 3600 Fishers Lane, Rockville,
2D 20352,

The Commissionar concludes that the
above repcrted salt study represents a
practical vpper limit of misration of as-
bestos from food-contocet paper and pa-
perboard. This eonciusizn is based upun
considaraticn of the extreme abrasive
rature cf sald as comipared to other éry
foods, and tne unusua.iy hish tremsiitic
esbestes content of the {est parer (6 per-
cent) as compared to reporied levels of

ce (0.02-0.4 percent) in food-contact
pzrer and paperboard.

The Cormurissioner therefore concludes
that thic coqurent has demonstrated that
tlia asbestos eontenl of talc used in the
manulsciure of food- or drug-contact
paper and paperboard does not represent
a pctential contaminant. of packaged
fcod or drugs. as assessed by currently
availatle methodolocy. Accordingly, the
Commissioner is withdrawing the analyt-
ictd Lmitations propesed for tale in
§ 121.121¢h), unless new methodolozy or
toxicolegical assessment requires further
evaiuation of this questicn.

4. Tne Commissioner stated in the pro-
poscl that it had bteen decided not to
promwlzate a propssed rezulation sove
eung the utilizzlion of asbestos filiers
in the proccssing: of jecd and beverases.
Orie co:nment st.ted that this was in-
consistant with the Commissioner's pro-
pesed repulation on the astestos content
of fcod-grade tale, and that attempts to
Lnut asbastes ingesticn shouid apply
uniformly to all seurses. Anolhier come
mend stated that the Conumissioner’s
decizion not to regulite the use of as-
bostes filters in food, Leverage and ron-
parenteral drug preparations was based
on the unproven notion that the amounts

of nshesots which arc contributed to

N
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nian's overall exposure by these sub-
stances are sma:l. The ccmment con-
tended that evidesnce {5 lacking to show
that the ipgestion of small amounts of
osbesios is safe and that the responsib:l-
ftics 0f the Food and Doz Adminisira-
tion for promudgaiion ol reuiations to
Jessen the totel human ennosure to nse
bestos ware not mitizated br the fact that
el kuman exposure to asbestos cannot
be regulated by the agency.

The Commussioner agress that uniform
and coasistent rerulalions should be
adopted on ap incdustrr-wide basls. In

this instonce, the lack of avalable re- _

preducibie methedoiogy {or determining
asbestos-form €£bers in keverzges azd
oiner foods led the Commizsioner to nro-
pnse tne resulalioa of tails belore han-
dling cthar relnved moet ez In anyevent,
the cormm2nt has pew kLecsme meot since
tke Commiscionar has decidad to delay
a final relins on tale as 2 diract food or
drugzingredisnt.

The Commissioner also concludes that

neither the available data on the addi-
tion of fiters to focds and rnanparenteral
druzgs by use of asbeostos 1ltess nor the

data o1 the 2sbestos content of municipal |

water are suficiegntly relixble to permit
premulzation of regulatory controls at
this time. Evidence incdicatas a wide vart-
ation ol asoestcs ficer contamination in
the water supply of tne citles of the
United States, with scme reports that
the waters ol the San Francisco, CA,
and the Dulutl, LN, areas are anmong
the hizhest in asbestos content. How-
ever, theiack of consistency of test meth-
ods and their applicat:ors leads to ques-
tions concerning these dnta. A recent
epidemiolczical study of cancer rcortal-
ity in Duluth over the last 14 y2ars (Ref,
2) has coacludad that, up to this time,

no carciniogenicreZcct could ke deron- - .

stratad from ingastion of the municipal -

waters. Some rerorts have been received.
claiming little or no ‘2sbostos eddition
to the aforementismed_products by the
use of filters (Ref. 3). Other reports
frcm Canada, which indicate some Ine
crcases in the askestos content of bever-
ages (Ref. 4 and 5) over background
vater. snow that the final levels are ccm-
parabple ¢ the backsround levels in arecs
of the United States, Therelore, the Comea
riczioner has dedided to delay the proe
muization of any rexulation on the pro-
hibilion of use of azbestcs filiers for the
preparation of fecds and nonparenteral
drugs until more reliable cata can be
oblained on the backzround concentra-
tions of asbastes In driniking water and
tlic role of 2sbestos filiers in rezard to
the acddition of fibers to 1inzestible
products.

5. Miany cooyments endorsed or con-
demnsd the proporsals, or parts of them,
with rezpaet o water, food, and beveraze
contamination. Altlicuzh most of these
commzalts did not supply any additional
datx or iniermation. a currcnt asbestes
feeciing study by J. M. G. Davis (Ref. &)
and a 1257 study by G. M. Ianser and
D. B. Claxten (Ref, 7) were cited as fur-
ther evidence of no harm from Ingested
asbestos. Other cemments cited the 1952
couclusion of the Advisory Commmittee

on Asbestos Cancers (Ref, 8) that there

-

whe_ .
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v avecr Irom asbestes fioers o water.
savarnges, aad food, or In fuids used Jor
the admoinistration of drugs, asd oze

by Kloin-
fcld, Meassite, and Zuki (Ref. 9 which
yeports no Increase of gustrointesiiaal
end peritoneal cancer among tale
workers exposad to tale dusts for a wini-
mum of 15 yeass.

. From analy:is of the foregoing com-
ments received concerning the Umita-
tion ©of asbestos in tale. from thorouuda
re-reviaw of the scientific evidezce avaul-
able concerning the &cequacy ol the
avallable methodology to deter=ine the
amount of ashestos in tale, azd fre:

. conslideration of the controversial nature
of evidence to demonsirate the hazard
10 heal'h presented by ingsstion of {oe
emounts of ashestos fivers normally to
be cxpected in talc usad in focd or €russ,
or in fozd or éruz packagzinz matenals
conta‘ning tale. or {n beverages, olher
{00ds and nonaparenteral drugs prepared
with the use of astestos fillers, tie Come-
missioner concludes that the promulsa-
tion of regulations on the limitations or
prohibition of the use of astestos fillers
for the preparation of foods azd roca-
parenteral drugs and of the amount of
asbestos ficers in talc for use in focd 2=d
drugs or which mizht mizgrate into food
or drugs from talc-containing paczasin
materials is unwarranted until mors
reliakle data can ke obtaired concerning
thes2 matters. .

The Food and Druz Administration, i
conjunction with other agencies. is plan-
ning extensive experiments to determine
if Jong term exposure to ingested asbestos
fibers represents s da2frnitive hazard to
human hezlth. As noted. until this stucy
is completed or other data become avail-

-able, the Commissioner has determined
that a prohibition of the use of asbestes-
containing filters in the processing of
food and beverzges, and of asbestcs-
containing talc as a food or food additive
or in drugs or drug ingredients is unwar-
ranted due to lack of suZcient data. in
the interim, maulacturers of fcod and
drugs arc urged to investisate all means
of eliminating the use of such filters and
talc, and to keep the Food and Druz
Admlinistration informed about changsas:

in formmulation and processing of this

pe.

B. In order to deal with the injection
potential of asbestos ficers, the Com-
missioner proposed that the goad manu-
facturing practice rezulations tor érugs
be amended to require that filtration pro-
ecdures for parcnteral drugs shall utilize
cither a non-fiber-releasing filter such
as & membrane filter cr, if an asbestos-
containing filter Is used because it is
necessary, the procedures shall zlso
utilize an additional non-asbestos-cone
talning or non-fiver-releasing filter such
835 o membrane filter to recduce asbestos
fiber content to the minimum level fea-
siblc unless such a subscquent flter will

comnpromise the  safely, identity,
strength, quality, or purily of the
Pproduct,

Cor:ments received in response to this
part of tuc notice, dealing with the in-

FEDERAL

as {ollows:

1. A number of comenants stated that
there Is no concluzive cviderce that
asbestos filters add fibers to tie &ltrate,
or tnad osbestos has caused deleterious
ellecis as a result of parenterally admin-
{stered drugs.

Asbestes ficers wera found in a nwmnber
of samples of parenteral druzs by Nichol-
son ct al. (Ref. 1 and &l:0 by a sub-

2quant Feed and Druz Administratica
investization of parenterals. Alinouza
tme Food and Druz Adm:nistration has
cemonstrated that iltration tarough as-
bestos of a watler sample hizhiy contami-
nated with asbestos fibers can signifi-
cantly recuce the number of fioers pres-
ent, the Food and Drug Administration
alcd has direct evidence that the utili-
2ation of asbestos filters can cause as-
-Destds cozramination. The prelininary
renort of the latter study is on public
cisplay in the oZice of the Beoaring Clers.
Thne eviderce of the deleterisus eects of
paronteral asbestos administration (Ref.
1, 11, 12, and 13) requ:res that the
aciouns of contamination 1 these prod-
ucts be minimized. Consecuently, the
Cormissionar has determined that it is
tapertant that asbestos-coniaining fil-
ters te replaced with non-fiter-releasing
filters unless ii is demonstrated that it is
nos pessizle to manuwiacture a sale and
eZective rvarsrieral drug or paranteral
drugz ingredient without the use of such
an asbestos-containing filtar,

In the lat-
ter instance, a final non-Sher-reloasing
£lter shall ke used to recuce the contant
o any asoestos-form rarticlesin the dug
or crug inzredient. Use of an asbestos-
centaining flter with subsequent use of
an additional non-asbestos-containing,
non-foer-releasing filter shoil be permis-
sible-cnly voon submission of evidence to
the apprepnizie bureaw of the Foed 2nd
Drug Administration that substizution
for the askes:os filier of a non-fiker-re-
leasing flter will or is iikely to compro-
rise the safety or effectiveness of the
drug. Use of an asbestos-containing fil-
ter without subsequent use of an addi-
tio2al npon-asbestos-conizining, none-
fiber-releasing filter shall be permissivle
oniy upon submission of evidence that
rieither the substitution for tae asbestos-
coataining fiiter ner the us2 of a stb-
sequent non-fiker-releasing iilter can be
accompnlished witheout compromising the
afety or edectiveness of the cruga.

2. One comment notsd tazat, althoueh
there have been ceveral demonstrations
cf the addition of nonasbestos filtera as

o2] fiiters in the procuction of injecta-
tl2 bislegics. there remains concern that
tha ropiacement of asbestos filters with
nea-askbestos-containing filters would up-
set cdalicate fiitration parameters of the
product preparation process. An 13-
1conia per:od vwas suzgested as the allow-
olle preried of tine for techinical develop-
ment of tiie new progcesses.

Trhe Commiszicner asrees that a she-
cific pericd for process develepment and
rcodificaticn shiould be provided in the
regulations. ‘Taerefore. 13 montns will be
allowved for compliance. Iirnis not cone-
forming to these regulations within 12

reruiation Mo Lo-reauitIia o rLInll
monthiy preyress reports therealter cca-
cerming attemois to imdle Lt the re-

quired procedures and any c:Eeulties in
mamteonance ol produst quality.

3. A large numnber of comments stated
that many parecnzeral procusis would
sullor in salety and quality teczuse of A
raguiremens L0 repidce astesios-contain-
in3 filters in the manufaciuning precess.

The Commissioner agvees tnat it s es-
scntial that thare be rno wercase in risi
to the pullic @5 o result of this act
Tne regulation provides for continued
of ascestos fiiters where ro allermnativ:
is foasible. The resconsidity {or cemoen-
strating that the replacement of nzoestes
fiiters or the cvtuzztion of a finz]l nan-

>
filter degreases Product guality and el2c-
tiveness of salety remains tzatl of tha
manufacturer. Evidence for such predust
ailterat:on must be submiited o th2 2p-
propriate bureay of the Food and Druz
Admindstration for anprovz) of thea ccn-
tinued use of the wnmocdifed ascestos
filtrution processes.

4. One comment objected to the utili-
zation of the tormms “membrane filter”
aacd “non-fiber-releasing Sltar” sialing
that thz lo-mer termy wos too Jimitizcz
&5 o recommendation for a replacesen:
of fiiters wwhich may rzl2ase aoshestod
fiters and that tae latler phrase snowld
be changed to *asbestcs-contzinics or
mediz-migration-exainiting filzes” Tris
comunent claimed that the term “ndn-
fiber-relaasing” should be repiaced sizze
small quanuties of toe Sbrous surport
used in mansy cellulose-ester membrane
filters, os well as fibers and parsticles
from the manufacturing process for
cartridae a2ud oiher tyrve fiters, are re-
leaced oy cleaning and fushing prisr to
marzeiing of the product. Anciher cecxm-
mant siated thaat the prepesed reyjla-
tions did po¥-tontain & c28m:tion of @
non-lber-releasing riiter, Commeants 21:0
stated that §133.8 ssouid nct use tae
terms “fiver-relieasin®®® and *“asbestos-
containing” interchangeadly, and one
com:tent odbjected to the synoncmsus
use of the terms “fiber” and “astesios
fber.” . ¢

The Cemmissioner 2grees that the rea-
ulation should.mot specuy only one trye
of flter which would satiasly the new re-
quirements, and thus nkas deleted tho
terra “meombrane iilter.” The Comouse
sioner aiso conciudes that, for the pur-
posas of tiles2 reguiations, a non-nicer-

asbestos. nonglass fiber filier whuch,
after any appropriaie pretreaiment sucir
as washing cr niushing, wul not continue
to release fibers into the diug or crug
ingrecdient which is to be Sliered. Thn
distinciisn is, thierelore, made bstween
filters wnich release fibers by mzdin -
cralion, lf.e., continuous reiease cue to
the nature of the filter, and filters wisicit
contain fibers from struciural surposis
and contamination. The utilization of
noinasbestos, nonzlass fiter filters in the
Iatter catozory will be permiitted pro-
vided that appropriate pretosntrucnt,
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e LLTWD3I0s Ober contaminans re-
lease, nds bern accompiisies. As the

. Sunilasity belocen Uie carcinozenis.ties
of asbestas and fidbrous glass has hoen
noted, Sorous giiss tilters have been

- 2cddsxd to this difnllion to prevent the
widespreasd convelston from c.bssics to

- «this type ¢f filiar (Ref. 14 and 150, A
Lrer is dofred as vany particie with
lepgtn 2t leuszi tuee Lmes gredtar than
its width™ W0 15 2nd 16).

The Commizvicaer realizes ti:at tie
dainition of a ijber-reieasing Olier ox-
cludes the pcssibility of the use of an
asbesics or 8kruus glass filter lockecd into
o matriz ghich precludes the relause of
Lers. Eowever, no such technology was
presaried us feasivie by any oi thz com-
mepts. Therelore, the Commissioner
copcludes that tae definition ¢f o fiser-
releasicz filter is appropriate lor this
Tegauys ang taaf, snowd 2 meatacd ior
producticn o such a nen-fiber-reieasing
fasbestos or glass contaimung Clter become

.available, the defnition will be subject to
review.

5. One commont svgzested that the
proposed recriirement that “no a2ssestes-
containing filer may be used vnilass it is
not possidi2 to manufacture a drug with-
out the us2 of such a flter” be rerlaced
by “when an ashestos-comiainizng filter
is utilized. a suiiabie alter-fiter must
also te utiized o retain fivers.”

Thbe Coxmissionar coacludes that such
2 chznge wow!d b2 unaccepteble since
the purpose of these rezulations is to
minimize the arcount cf ashestos or
asbestos-form fivers in parenteral drucs
thereby miniziizing ithe possibliity of del-
eterious efects, and alitough an after-
filter wil) sucstantially recuce the num-
ber of these f.terss in the product, it can-
not be assumed that it will remove 21) of
this materizl. Hence, the Cuoinnussioner
has ceterminad thiat the best mesnns to
euminate asbestos contamination f{rom
parenteral crugs is by remcval of the
asbestes fulers {rcm the process wwilen-
ever possizia, As stated in parazraph B.3.
of this preamble, the Commissicner
agress that titere must be no wscrease in
risk to the puliic from any produc: the
manufactuning precess of which is re-
quired to k2 changed. However, ke re-
iterates that thie use ¢f an asiezlos Qlter
—ill be perrzissibie crly unon 2 demon-
stration by the manufacturer that the
replacement of &n ashestos filter by a
nea-Hher-reizasine flier or the utilizca-
tion of a finz! or after-fAlieris non-fibor-
releasing adverscly adects the quonlity,
sajely, and cTectiveness of the product.

6. One commont ctiected to the sizte-
ment in 12 projozal that the use of
asbestos fililers in parenteral drur mapu-
facturing §s rreiinited “unless it i not
possitle to manuiacture that druzy or
drug ingredient without the use of siien
a filtes,” clainurr that the lack ¢ 2 1m:ore
specltfic statemeint will lead to capricious
resulatory decisions.

The Commi:sloner  concludes that
there is o more reasonable mothad by
which to mzie a citerminution of the
Impossibility of achiaving the drared
rroduct quality ~nd eficctivensss without
the use of a:lislos-countaining filters

than by individual cvaluaticn by kaowl-
eczeable scicntisls., No anitumatic ce-
cision scherme was sugsested Loy e com-
mezat. Tazcelore, the respongciity for
sudmissian of the evidenca vequired for
tivs desermunation wid ezt with the
manuwiacturer and the respnzsivusly for
rccesiing or reiectins the reqguest for use
of asbestcs-centaiming filtors wiul rost
wita (2 approgriate bureat in the Feod
and Druz Admuatstiation,

7. Two comme:nts obiected to the fact
ti1at the regulations were limited to the
rolease of asoesies and ascestos-farm
fibers and suzgzested that all extraneous
materiai such as diutogiacecus earth,
carbon. silica, micro-fiberglass, eic., also
berogziiated. -

Tha Commmissioner agrees that there is
reascn to be concernad about al par-
ticulate contaminstion in parenteral

ruzs, but eoncludes that this pretlem
should b2 conzidered separateiy fzom the
subject regulatisns. Tnereiore, except for
'ﬁ‘crous pariiculaios, tiie Conmissioner
has decided to awa:t clarisicatizn of the
degree of ctlier tyres of contamination
and the possibie heal:lh ellects of such
other particulates prior 1o ceveloping
applicakle resulations. A call for scian-
tife information in this rezzrd will be
publisted in the FoosrAL RECISIIR in the
future.

8. One comment objected to tiie re-
quirec:ent of preof cf redustion of asbes-
tos £5ers by the use cf subsequent non-
asbestes-containing f:dters in the manu-
facture of a parenteral drug or drug
ingred:ant when submnitting a request for
approval of a preocess in which asbestos
farers are used. Tius and one cther com-
rieat ciaimed that the National Institute
for Occupational Safety and Health
(NIOSH) anclylical methed, as well as
ctier analyticzl metnceds for determica-
tion of osbestes-form fioers in parenterzl
drugs, is inadequate quantitatively to
demonstrate reduction and is imumensely
diificuit to zeriorm.

The Fccd and Drugz Adminisiraticn
and other sovernment asencies are pres-
eally ariesasiing to develop repraducible,
practiczi and useful methodologies for
these analyses, and amendmernts to thes
resulations will be promuigated upon the
satis{actory completica of tius research.
The Corrcrnissioner has decided that une
til these stuc:es are completed, the evie
dence for reducticn of aubectos-formm
fiber content! need noi be cbizined i
sdequate downstream liltraticn is ac-
complished. Thus, the requiremnent of
proof of rezuetion of asvestos fiber con-
tent is cmitied and the use of a non-
fioer-relensing filter of 0.22 micron
maximum rrore size is acded to this rezu-
lation (0.4% micron maximum, L the
manulastur. g conditions so dictate).

9. One comment claimed tnat it s
inappropriate to cuntrel all typss of
astestos NI:rs unifommiy, as asktestes
filters a2 comnsoced primarily of chryco-
tle wihich is less hazardous to human
healih than amphiboles.

The Comriicsioner concludes that this

Cifferential in hazard has not been es-
tablished for parceterally administered
asbestos. Studies by Roeves et al. (Rtef.

17) have demonstrated mesctheliomas in
ra:s and radbois {rom plvural and neri-
tonenl in,cctions o batn chrvsotile erd
crocidolite fibers. Mursther studies have
beoon inthiated oy the Food and Drug Ad-
minwstratien en the ellects of parentern]
injecticrs of cirysutle fibers la experl-
mental animals,

10. One ccmment indicated that, In
the study of pareateral adniiniséiraticn of
asbeostos to animzls by Sciamahl (R2ef,
115, tae tumors that occurred were not .
rciated to askestos since they were
farcomas rather than mescotheliomas,

Althouza mesotizeilonias ara closeiy re-
lated o inhalalica of astestos, there
«!»0 hzas been an ossec:ation of carcie
rnema of the iunz witlh asoestos inhalae
tion. As wiia otper
trpes of tumors oy cocur as a result of
cApvslire 1o o Fariicular carcinozen de-
rend:zz upen the rouie of exposwce. The
Comumizsioner therelore cciciudes that
the data in this reference are valid an
ey paisidiy implicate asbestos in the
development of these madenant tugiors
of soii tissues, pamely, sarcsmas.

11. One commeanicr presented data
demonsirating thal memerane filtration
was cazalie of removal of all ashesios
particics from his asbestos-Litered pred-
vet <beer) a5 messured by eiectron mi-
croscepy. However, even tliicizh the cone
tainer [or this produc: was supjected to
a final rinse by murniciral water, the
packaged product ceataired 2 siznifcant
nwaber of asbestos fikers. Similarly, the
Fooc and Drug Adaddnistraticn nas fouzd
asbestos particles in pareuternal druss

roduced ty manufacturers who do rot
us2 ashastos flters in their processes,

These indications of substaptial cone
tamination of the preduct from typical
liquid containers have led the Commlise
sioner to conclude- that cleansing and
rinse vazer for the containers for paren-
teral drugs shall b2 &iterzd throush non-

oeorereleasing futers eqarvalent to these
required for post-aspestcr-filter filiration
tc remove inherent-fiber<contaminaticn.

12. Th2 Envircamental Impaet Ansl-
¥eis Icrort (ELAR) and otker relevant
smaterizls have been reviewed and 12 has
boen deternined that the preposed uvse
il not have a siznifican: environmental
impaoct. Copies of {he ELAR are available
in the cif-e of the Assistant Ccrmmise
sisner for Public Affairs, Rm. 1522, or
the oftice of the Hearing Clerk, Rm. 4-65,
Yocd and Druz Administralion, 5600
Fishers Laze, Rockvilie, MDD 20852,

The incications to references set forth
in the preamcble are to the following,
wslich arc on display in tiie oiZce of the
Hearing Clerk: .

1. “P.reateral Preparaticns, Pyrorens,” in
Remingtoa's Pharmaceutical Scicoees, 14th
ed., Chapter 82, p. 1542, 1970.

2. Mascn, T. J., F. W. McKay and R. W.
Muler, "Acbostas-Llce Fi%ers in Duluth
Waier Supply: Ralatlon to Cancer Mortality,”
caal of the Amcrizan Licdical Associae
tiun, 228:1020, My 20. 1574,

3. Cumment frem Asbestes Necearch Coune
cd. dareh 1, 1974,

4. Cunnlpgham, I M. and 2. Pontefract:

(n) “Asbestos Fibers In Beverages and

LN Toen)
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Drinking  Water,” “Natwe" 233:3J2-323,
1971,
..

arcineyans, several -

’



>

WD) *Symwpesivm 02 Ivdustsial Chamleals

4 Food Caataimmnanis,” “Journal ol the Ase
soclation o!f Ouitial Analyilenl Clemiits,”
86:978-031, 1322,

b, Poatelrzer. R, and H. M. Cunnlazham,
“Peaetratisn of Ashritos tarouin the Dizss-

- tive TTazt ©f Rass,” “liature,” 243:332-333,
187d.

€. Da%is, J. M. G.. Institute of Occupationnd
Nedicice Elladburgh, Scotland, unpubilihed
repore.

-q. Eozz»r, G. M., azd D. B. Clayton, “Feed-
103 of Blue Asdestcs to Rats,” 1967 Annual
Report, Eritish Expire Cancer Campalza (or
Rescarch, p. 2:2. © .

- 8. “Rooaors of the Advisory Coxmri'tes on
Asdestos Cancers to tee Direc’Sr of the In-
ternational Ajency for Research on Cinsger,”
~Drivish Jourma! of Industrial ddedicine,”
30:189-125, 1972, o

9. Ielnteld, 11.. J. Neasite, and M. H, Zakf,
“Afortality Exrpericnses Among Tale Worke
ers: A Fcliowevp Stuzy,” “Jourzal ¢l Oc-
cupationa! Medtcine,” 16:345-319, 1974,

10. Nichoisos, W. H, C. J. Mazgtare and
1. J. SellzoZ, “Asbestos Contamination of
Pacentcsal Drugs,” *Science,” 177:171-173,
1972,

11, Schmabl, D., “Coreerogene Wirking voa

- Asdest bef L plantation voa Raiten,” "22it-
schrilt fur Kredsforschungz,” 62:561-567,
1958,

12, Roe, F. H. C.. R. L. Carter, ML A. Walters
and J. S. Harricgtos, “The Patkologieal ef-
fects ol Subcutazteous Ynjeciiorns of Asbesios
Pibers in MNlice: 2Ilgratios of Fibers to Eud-
mesothellal Tissues aa¢ Iacducilon of Meso-
thellormas,” “Inieraational Journal of Can-
cer,” 2:628-033, 1357,

.13, Wanazawa, K., M. 8. C. Birbeck, R. L.
Cester end F. J. C. Pee, “Migration of As-
bestos Fibess from Subdcutanesus Injaction
Sftes in Mlice,” “British Jouraal of Caxzcer,”
24:96-106, 1970. ’ :

14. “Sy=zosium on Occupational Exposure
to Fibrous Glass," sporscred by National Ie-
stitute for Occupatioz=z] Safety and Health,
Ureiversity of Miarrland, June 26-27, 1574,

15. Stanton, Mlearl F., “Fiber Carcincgene- -

sls: Is Astesios the Only Rzzard?” “Journzl
©f the Natiozal Cancer Institute,” 52:633
(i974).

16, “Occupational Exporure to Astestos”™
Criteria documen:, US. Public Health Serv-
ice, Nattomal Iastitute for Octupational
Bafety and Health, Chapter VITI, pg. 6. 1972,

17. Reewes, A. J., H. E. Puro. R. G. Smith
and A J. Verwald, "Experimental Asbestos
Carcinogenesis” “Environmectal Research,”
4:496-511,1971. .

Therefore, pursuant to provisions of
the Feceral Food. D*ug. and Cosmetic
Act (secs. 521, 502, 701, 52 Stat. 1040~
1051, 1055-1C3C, as amended: 21 U.S.C.
351, 352, 371) and under the nutbority

- delegated to the Commissioner (21 CFR
2.120), Part 133 is amended as follows:

1. By amencing § 133.8 by adding new
paragraph (Jj), to read as follows:
§133.8 TProduction and conirol proce-

dures.
L ] L ] L] [ ] *

€5) Use of asbestos-contalnine or other
fiber-releasing filters: (1) Filters used
in the manufacture, precessing or pack-
aging of components of drur preducts
for pareateral injection in humans shall
Dot rcicase fibars 1nto such products. No
asbestos-containing or other fibor-re-
leasing flter may be used in the manu-
facture, prozessing or packaging of such
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products uniess it is not possible to maa-
waciure Lot diug product or component
wititout the wse of zuch a filler. Flilrae
tio:L ns reeded, snall be through a non-
fiber-relewsting fiiter. For the purposes
ol this rerulation o non-fiver-releasiag
filter is dcfned as a2 nonasuestos, nen-
¢'ass fber filter which, after any appro-
pricte protreatment such &3 washingor
flushing, will not continu2 to release
ftarg tato the druz preduct or compo- |
nent which is beinz filtered. A fiber is ce-
fined as ony particle with I2nsta al least
three times greater than its width. '
(2) If use of a fiber-releasing filler is
required, an acdditional non-fiber-reieas-
ing filter of rzaximum pore size of 0.22 .
microns (0.43 microns if~the manulac-
turing conditions so dictate) shall sub- .

of any .asbestos-form particias in the
drug praduct or componren:. TUse of an
asbestos-containing filier with or with- -
out subzequent use of a specific non-
fiber~releasing filler §s permissible only .
upon submission of proof to the appro-
priate bureau of the I'ood and Drug Ad-
ministraticn that use.of a non-fiber-re«
leasing filter will, or i3 likely to.
comproxzise the saiety or electiveness of
thedruz. ’

(3) Substitution for a fiber-releasing
filter shzall be achieved on or belor2 Sep-
tember 14, 1976. If such substitution is
not achisved on or before iarlh 14,
1976, the manufacturer of the drug prod-
uct for parenteral injection wno requires
the adcitional 6 montiis to develop new
manufacturing procedures so as to utf-
lize non-fiher-releasing filters in place of o
fiber-relcasing filters  shal  submit
monthly reports to the appropriate bu-
reau of the Foad and Druz Administra-
tion indicating progress in substituting
the new filiers. Such a substituticn shall
be shown to have been eflected without
loss of the safety or eectiveness of the
drug. . :

2. By revising $1339 to read as
follows:

£133.9 Product containers and their
componcnis.

Suijtable specifications, test methods,
cleaninz procedures. and when indicated,
sterilization procedures shall be used to
assure that coniainers, closures, and
cther component parts of drug paclkogeos
are suitable for their intended use. Con-
tainers for parenteral drugs. druz prod-
ucts eor drug componenis shall be
cleansed with water which has been fil-
tered through a non-fiber-releasing filter
equivalent to that indicated in § 133.8(§)
(2). Product containers and their come
ponents shall not be rcactive, additive,
or absorptive so as to alter the sarfety,
icdentity, strength, quality, or purity of
tha druz or its components teyond the
oflicial or established reqiurements and
shail provide adequate protection against
extemal factors that can cause deterio~

ration or coutamination of the drug.

Efcclive date. This order shall be ef~
fective April 14, 1975.

.
.. e e e ———————— e am i s ¢ e =

11509

[FRt Doc.75-8733 Iled 3~13-73;8:45 am}

L ]

L
“
:

(Cees. 501, 502, 71, 57 Stat, 1043-1031, 1056="
1055, as azmended; (21 US.C. 351, 352, 371))
Datnd: February 28, 1975,
A. M. ScrumT,

Comunissioner of Food and Drugs.
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INTRODUCT 1 ON

Asbestos has received a great deal of attention and publicity

in recent years, especially after it was designated a "targetv
heal+h hazard" by OSHA and a "hazardous air pollutant" by the
EPA. Many of the erticles on asbestos by the press have been
emotionally oriented or distorted and in some cases stories

have been sensationalized, based on obvious misinterpretation of
facts. The use of half-truths or unsubstantiated statements has
led to general confusion and the unfair castigation of asbestos
and products containing asbestos. The purpose of this paper is
to put the matter of asbestos use and asbestos hazards in a2
logical and practical perspective. In this paper the different
types of asbestos and their many uses are discussed along with
government regulations controlling the use of asbestos. The
health hazards associated with asbestos, both occupational and
environmental, and some industrial experience with air sampling
and dust control measures are also covered.

WHAT 1S ASBESTOS?

Asbestos is a commerical or generic term used to describe six
naturally-occurring "asbestiform'" minerals that are fibrous,
hydrated metal silicates. The six varieties are divided into

two classes, serpentine and amphibolie, based on their crystal
structure. Chrysotile is the only member of the serpentine class
while the amphibolies include crocidolite, amosite, anthophyllite,
tremolite and actinolite. Chrysotile is by far the most usad
variety and accounts for over 95% of U.S. consumption, as noted
in Table |.

Crocidolite, also known as blue asbestos, is imported from

South Africa. Because of its high mechanical strengih and good
resistance to acids and alkalis, it is used fto reinforce a
limited variety of plastics where its pronounced color is nov
objectionable. Amosite, also imported from South Africa, is
used primarily in thermal insulation. Although there are some
deposits of anthophyllite in the U.S., most of it is imported
from Finland. |t is used primarily as a filler for polypropylens
and in insulating materials. A comparison of the four varieties
of asbestos which are of commercial importance is presented in
Table 1l. |t should be noted that there are significant
differences between chrysotile and the amphiboles with regard to
chemical composition and certain physical properties.

WHERE |S ASBESTOS USED AND WHY?

Asbestos has served mankind for over 100 years in a broad variety
of applications. The general areas in which asbestos is used

in the United States are shown in Table I11. Based on information
from asbestos producers and consumption surveys, it is estimated
that the plastics industry uses about (/3 of the 800,000 tons
consumed annually, which makes it the largest single user of
asbestos fiber.

The largest uses of asbestos by the plastics industry are in

vinyl/asbestos floor tile and in phenolic molding compounds. It
is also used in other plastics such as polypropylene, polyester,
nylon, melamine, epoxy, silicones and vinyls. Asbestos provides



According to the 33-member Advisory Committee on Asbestos Cancers

of the Internztional Agency for Research on Cancer (a division

ot ‘the World Health Organization):
"There is evidence of an association of mesothelial tumcurs
with air pollution in the neighbourhood of crocidolite mines
and of factories using mixtures of asbestos {ibre types. The
evidence relates to conditions many years ago. There is
evidence of no excess risk of mesotheliomas from asbestos air
pollution which has existed in the neighbourhood of chrysotile
and 2mosite mines. There are reported differences on incidence
of mesothelioma between urban and rural areas, the causes of
which have not bsen established. There is no evidence of a
risk to the general public at present." (5)

The same body qucted above has also concluded that there is at
present no evidence of lung damage by asbestos to the general
public; and such evidence as there is does not indicate any
risk of cancer resulting from asbestos fibers present in water,
beverages, food or in the fluids used for the administration of
drugs.

While there seems to be general agresment that the public is

not in any present danger from asbestos, it is also recognized
that excessive, long-term occupational exposure can cause serious
health problems. Also, if man-made emissions are not controlled,
then environmental contamination could approach harmful levels.
During the past two years, significant legislation has been
enacted by the Federal Government to reduce and control
occupational exposure to asbestos fibers and to minimize fiber
emissions to thz2 environment. Additional standards or
regulations have been proposed or enacted by many state and

local governments.

SUMMARY OF OSHA REGULATIONS

The Williems-Steiger Occupational Safety and Health Act of

1970 becamz effective on April 23, 1971, with the following
Congressional purpose: "to assure so far as possible every
working man angd woman in the Nation safe and healthful

working conditions and to preserve our human resourca2s." The
Act established the Occupational Safety and Healtn Administration
(OSHA) within the Department of Labor, which has responsibility
for administration and enforcement. Research and related
functions are handled by the Deparimsnt of Hsalth, Education

and Welfare (HcW) through the MNational Institute of Occupaticnal
Safety and Health (NIOSH). Five million employers and €0

million of the nation's 80 million workers are coverad by OSHA.
Specifically excluded frcm coverage are governmsnt employees and
operations which are protected under other Federa! health and
safety laws. In a2 news release issued January 4, 1972, OSHA
announced a Target Health Hazards Program aimad &t improving
health factors associated with working conditions. The following
five substances were designated to be the focus of initial and
concerted efforts by OSHA and NIOSH: Asbestos, Cotton Dust,
Silica, Lead and Carbon Monoxide.

At the present tim2 naw standards have bzen establishad only
for asbestos; although, of the 8,000 toxic substances on th2

~
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end mercury, was identified as @ "hazardous air polIJraw.” by
the Administrator of the EPA. National Emission Stendards for
asbestos were Then published by the EPA in the Fedsral Register
Vol. 38, No. 65 - Friday, April 6, 1973. Although no numarical
emission standards were established, operating criteria are
prescribaed to prevent or limit asbestos emissions fo the
outside air from asbastos mills, roadways, certain manufacturing
operations, building demolition, and the spray-on application of
materials used to insulate or fireproof equipment and machinary.
The law further requires that spray-on materials used to .
insulate or fireproof buildings, structures, pipes, and conguits
shall contain less than 1% asbestos on a dry weight basis. This
should significantly reduce emissions to which the general
public may be exposed, especially in large urban areas.

'...the Administrator (of the EPA) has determined that, in order
to provide an ample margin of safety to protect the public
health frocm asbestos, it is necessary to control emissions from
ma jor man-made sources of asbestos emissions into the atmosphere,
but that it is not necessary to prohibit all emissions.

In this determination, the Administrator has relied on the
National Academy of Sciences' report on asbestos, which
concludes: 'Asbestos is too important in our technology and
economy for its essential use to be stopped. But, because of
the known serious effects of unconirolled inhalation of

asbestos minerals in industry and uncertainty as to the shape
and character of tha dose-response curve in man, it would be
highly imprudent to permit additional contamination of the
public environment with asbestos. Continued use at minimal risk
to the public requires that the major sources of man-made asbasios
emission into the atmosphere be defined and controlled.'" (7)

WHAT 1S INDUSTRY DOING?

The Asbestcs Information Association/MNorth America reports that,
during the past 30 years, the asbestos industry has spent millions
of dollars to improve mining, milling, and manufacturing methods (2).
The estzblishment of safer working conditions has been a prime
target and this work continues unabated and in close association
vith government agencies and indep=ndent medical researchers (9).

The ultimate gozls of the asbestos industry are:

— Reduction of work-area dust to minimum levels.

—— Proteciion of workers from asbasstos-related diseases.

— Maintenance of environmental emissions at levels low enough
to preclude public endangerment.

AIR SAMPLING

in order to comply with OSHA Standards and to determine the need

for dust control measures, air monitoring shculd be conducted

in areas where asbestos is regularly handled or used. OSHA

Standards require that "all determinations of airborne concentrations
of asbestos fibers shall be made by the membrane filter method

at 400-450X (magnification) (4 millimeter objective) with phase
contrast illumination." (10) The equipment for collecting z2ir
samples costs less than $400 and is readily available. A phase
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this product Scrves & tair porTion Cf ihe &@s5dsius
Pellets not only reduce dust dur:ng convenfnonal handlrng ‘but

they are also available in bulk hopper cars and can be transferred
and used in totally enclosed systems. Barring leaks in th2
system, dust in work areas is virtually eliminated. Used in

bulk, asbestos pellets also reduce shipping costs, eliminate
warehouse storage and handling, facilitate automation, reduce
clean-up, and eliminate bag hancling and disposatl. The pellets
contain no binder and are friable enough to be dispersed in dry
form or in aqueous or resinous systems with conventional high-
shear grinding equipmant (13). }

Several types of special packaging are currently available and
suppliers consider customer requests for unusual requiremants,

The floor tile industry can obtain asbestos in plastic bags

which can be added directly to the compounding operation. Asbesvos
in bleached paper bags assembled with water-soluble glue ang
printed with water-dispersible ink can be added directly to
paper-making furnishes or acoustical ceiling tile formulations.
Water-proof bags are available to permit slurrying of the asbestos
in the bag. WVider use of shrink-filming is being offered fo

reduce dust during bag handling, “ransportation and storage.

Although "wetted" asbestos is not generally available, most
suppliers are working with customers to provide "dustless"
products. Vihen justified by market demand, asbestos can be
treated with water, mineral spirits, glycol or other materizls
compatible with the application or system.

CONCLUSION

Asbestos is one of industry's many raw materials which invclves

a potential hazard when not used with reasonable respect and

care. Although all forms of asbestos are recognized as h2zardous
to health when inhaled excessively, there is growing evidence

that crocidolite and amosite are more hazardous than chrysctile,
Fortunately the plastics industry uses primarily chrysotile asbestos
and in most products the fibers are locked-in to prevent airborrsa
contamination. Although asbestos dust levels are generally

lower than expected, industry continues to expend large emounts

of time and money tc further improve the quality of the workplaca.
Although the general public is not currently in danger, occupstiorzl
controls are required to prevent future environmental contaminavicn.

Chrysotile asbestcs is an important and necessary raw material,
vital to the nation's safety and econcmy; and, with proper
control, it can be used safely and in compliance with government
regulations. Medical, scientific, government, and industrial
personne! must continua to work closely together to establish
reasonable exposure limits, provide safe work areas, and eliminate
any possibility of public endangerment.

~)



TABLE |

APPARENT U.S. COMSUMPTION OF ASPESTOS, TONS*

(f of Total Shown {n Parentheses)

_Amosite

Year Total Chrysotile Croclidol lte
1967 720583 686044(95) 12558(1.7) 14917(2.1)
1968 817363 T715711(95) 20467(2.5) 13965¢(1.7)
1969 784321 749708(96) 14618(1.9) 10558(1.3)
1970 J28131 695770(96) 14261(2.0) 8935(1.2)
1971 758571 729272(96) 14580¢1.9) §953(0.9)
1972 808554 791020(98) 7125¢0.9) 5374(0.7)

#information based on import and production data from United
States Bureau of Mines Minerals Yearbooks.

FORMULA

COMPOSITION, %
§$102
Mg0
FeO
Fe03
A1203
H
c2o
Na0
Cad+Na 0

CRYSTALS

COLOR
TEXTURE
FLEXIBILITY
HARDNESS, Mohs
FIBER DIA., R
TENSILE, Mpsi
SURFACE CHG.
RES. TO ACID
RES. TO ALK.

Source:

TABLE 11

COMPARATIVE DATA FCR ASBESTOS MINERALS

CHRYSOTILE CROCIDOLITE AMOS 1 TE ANTHOPHYLLITE
IMg0- 25102+ 2H0 Na0- Fep0+: 3Fe0" 1.5Mg0- 5.5FeQ- 7Mg0-« 85105+ Ho0
85102- H20 85i02° H20
37-44 49-53 49-53 56~58
39-44 0-3 1=7 28-34
0-6 13-20 34-44 312
0-5 17-20 - -
0-2 - 2-9 0-2
12-15 2-5 2-5 -6 .
ms - - -
- - 0-3 -
Fine Fibers Brittie Fibers Prismatic Prismatic
Crystals Crystais
Gray/Green Blue Gray/Brown Gray
Soft/Silky Harsh Harsh Harsh
Very Good Good Good Poor
2.5-4 4 5.5-6 5.5-6
180-300 600-900 600~900 600-900
800 600 200 <«
Positive Negative Negative Negative
Poor Good Good Yery Good
Good Good Felr Good

Volume 2, p. 136(1548).

Modern Plastics Encyclopedia(1972-3), and Encycliopedia of Chemical Technology,
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