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QU OL ie ASEESTOS 

UNION CARBIDE CORPORATION -° MINING & METALS DIVISION + P.O. BOX 579 + NIAGARA FALLS, N.¥. 14302 * TEL: 716-278-3376 

July 18, 1975 

- .. PLAINTIFF'S .. 

Mr. Peter Zschunke i EXHIBIT: os 

Grace GmbH _ SUG 1354 Y 

6520 Worms yo 

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 have any further questions, please let us know. 

Very truly yours, 

tory 
H. B. Rhodes 
Technology Manager 

HBR: per 

Enclosures
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_ urace umdn 
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. 

org 
H. B. Rhodes 

HBR: pcr 
Enclosures 

cc: R. E. Byrne, dr. 
J. L. Myers 
A. Dambach, W. R. Grace, Lausanne, Switzerland
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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.) (Federal Register, March 
14, 1975, pp. 11865-11869 ) 

° According to the regulations: 

e No asbestos-containing or other fiber-releasing filter may be used 
jn 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. 

e 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.”
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ai ASBESTOS INFORMATION ASSOCIATION 
1659 © Streat. NW... Wasturgten, OC. 20936 (202) 223-1335 

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 Health, 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, 
manufacturing and importing industries in the-United States. 
The members of the Association are listed on a sheet which 
has been attached. 

The adverse health effects of inhaling 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. Other 
researchers have been unable to support an increase in 
cancer of the GI tract among populations with above normal 
exposure to asbestos particles. In 1971, the seven-man 
Panel on Asbestos of the National Academy of Sciences' | 
Committee on Biologic Effects of Atmospheric Pollutants 
examined all of the relevant data and concluded: "Associa- 
tions petween asbestos exposures and malignancies of the . 
gastrointestinal tract and of other sites have been reported, 
but the data are still inconclusive". Reviewing the situa- 
tion two years later, the Advisory Committee on Asbestos 
Cancers of the International Agency for Research on Cancer
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Hearing Clerk Page 2 

Food and Drug Administration 

20 December 1973 

of the World Health 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 there 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 

number 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. ~ : 

While some injection experiments have produced site and meso- 

thelial tumors in test animals, the amount of fiber used in 

each case was so-large as to render any attempted trans- - 

lation to human experience completely inappropriate. In 2). 

ad@ition, the work of M. F. Stanton of the National Cancer a 

Institute ("Some Aetiologic 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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"Hearing Clerk - Page 3 
Food and Drug Administration 
20 December 1973 

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 have to conclude that the rela-— 
tionshiv between asbestos exposure and an increased risk 
of gastrointestinal cancer remains tentative. Because of 
the known respiratory health hazards of asbestos, there 
has been a tendency among some researchers to ascribe to 
asbestos sole blame for an excess mortality from any cause 
experienced by an exposed cohort, even if that cohort was 
exposed to recognized toxic substances. It is thsoreti- 
cally possible that some other substance or agent is re- 
sponsible for the excess GI cancer rate found among some 
asbestos-exposed populations. This would explain why 
Other exposed cohorts have shown no such increase and also 
why animal feeding experiments have failed to demonstrate 
an increased risk. Until further research is completed, 
this possibility cannot be excluded from consideration. 

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-term 
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. In 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. ae : 

With regard to the question of asbestos-related disease, 
it must be borne in mind that all of the human groups 
studied to cate have had occupational, para~occupational, 
neighborhood or household exposures of a magnitude far 
greater than that which could reasonably bea expected to
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Hearing Clerk Page 4 
Food and Drug Administration 
20 December 1973 

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 ubiquitous. nature of 
asbestos in the environment. 

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 quantities of the same 
material must also be a hazard, flies in the face of logic, 
especially since man has survived 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 Asbestos Cancers to the Director of 
the International Agency for Research on Cancer" _ your 
reference number 52). ae 

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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‘ Hearing Clerk Page 5 
Food and Drug Administration 
20 December 1973 

determine the so-called "natural background” level of - 
asbestos in ambient air and water. “Because of the different 
analytical techniques 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 (1x1I07~° grams) per gallon. Because of the com- 
plexity of the analytical techniques 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 equals 
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 Selikoff= (your reference number 45); Badami 
and Rickards (unpublished data submitted to FDA on May l, 
1973 by S. Holmes of the Asbestosis Research Council); 

-J. P. Leineweber (unpublished summary of asbestos fiber 
content in United States commercial beers -- copy attached);. 
Dr. Philip McGrath (FDA memorandum to-Dr. Armand Casola); 
and Dr. J. R. Crout (FDA Preliminary 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, beers, 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 
either that the Mount Sinai electron microscopy technique is 
faulty to some extent, or that improper attention is being

Union Carbide trial exhibit UC-1354: H. B. Rhodes to Peter Zschunke (Grace GmbH) on FDA Asbestos Filter Rules…
ACL Doc 16493 · Page 8 of 28

Published by AsbestosClaims.Law

asbestosclaims.law/library/16493/8

https://asbestosclaims.law/library/16493/8


ew 

Hearing Clerk Page 6 
Food and Drug Acministration . 

20 December 1973 

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 quantities, even the slightest contamination 
could throw the results off considerably. 

Of special interest with regard to the proposed rulemaking 
are the reports of McGrath 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 studies of Badami and Leine-~ 
weber, and throws considerable doubt on the proposition 
that the elimination of asbestos filters for parenteral 
@rugs would result in any reduction in asbestos content of 
the finished product. In fact, the McGrath survey could 
lead to the conclusion that asbestos filters should be 
required for all filtration systems, since, to quote the 
McGrath memoranéun, "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 liquids 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 gastrointestinal 
cancer is inconclusive. 

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 masothe- 
lioma. 

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

4. Asbestos is ubiquitous in our environment and has 
been for millions of years. 

5. With the exception of the Nicholson et al study, 
which has been the object of serious “eriticisn, 

none of the studies done to date shows an unnatural
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Wearing Clerk . Page 7 
Food and Drug Administration ; 
20 December 1973 

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. 

Pa 

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 following comments and — 
recormendations are offered: . 

le 

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 
Gecision should not be altered. 

In light of (a) the available medical evidence _ 
(b) .the proven value of asbestos filters in remov- a 
ing pyrogens from parenteral drugs,.and (c) the. ihe 
unlikelihood that asbestos filters contribute — 
significantly, if at all, to the asbestos content 
of the final product, it is our recommendation that 
the FDA delete from Section 133.8 (3) of the pro- 
posed regulations that portion prohibiting the use 
of asbestos filters "unless it is not possible to 
Manufacture that drug or drug ingredient without 
the use of such a filter". Loe 

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 either 
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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Hearing Clerk | Page 8 
Food and Drug Administration 
20 December 1973 

4. (Continued) 
. which constitute the vast majority 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- 
ecribed 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 (j) with 
regard to the use of an asbestos- ~containing filter 
without an after-filter. 

We believe these recommendations will provide the public 
with the health protection as required in the proposed 
regulations. In addition, the elimination of the sampling 
requirement 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 comoanies 
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. , 

Sings ly, yours, 

R i renee ; . 

Executive Director 

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

Member list Asbestos Information Association/ 
North America
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wwmopore * SUMMARY OF ASBESTOS FIBER CONTENT IN COMMERCIAL Beers 

. . ce . Fiber Content 
Brand * Filtration - (f.9/gal.)* 

é 

SCHLITZ (xreguler) Sample 1 (Primary - diatomite only 0.23 
SCHLITZ (regular) Sample 2 (Polish - asbestos-cellulose 

. precoat + diatomite body feel 2.50 

SCHLiTZ draft . Same as regular + Millipore 2.50 

RHEINGOLD extra dry - ' (Primary - diatomite only ot 0.61 
{Polish - asbestos-diatomite 
-  precoat + diatomite body feel 

SCHMITZ os : Oe “Same as Schlitz regular on "1.39 .. 

NARRAGANSET — Oe (Primary - diatomite only me 1.14 
os (Polish - diatomite only 

OLD BOHEMIAN , _ (primary - two stage diatomite 3.07 
. (No polish ; ot 

KAIERS- wt ((Bramary - diatomite only - 0.24 
(Polish - diatomite only 

PIELS regular a es ) so BL86 

PIELS draft oO re oJ a O.74°°— 

"lL w9/gal. = 1 graminl, 000, 000 galtons =1 ounce in 2, 840,000,000 gal. 

' ALL values determined by electron microscope observation. ‘No fibers . 
were visible in any of the samples under optical microscopic observation - 
at 450X magnification. 
J. P. LEINEWEBER, P.H.D., Assistant Direétor Central Research Peper. 
10-15-68 Johns-Manville Corp. 

ty
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_ WASHINGTON, D.C. 

"Volume 40 % Number 51 

- Pages 11859-12066 

FRIDAY, MARCH 14, 1975 

PART 1 27 
Pa 

“HIGHLIGHTS OF THIS ISSUE 
* This listing dces not affect the legal status 
of any document published in this issue. Detailed 
table of contents appears inside. 

NONHUMAN PRIMATES——HEW proposes restricting im- 
portation; comment by 4~14—75 

EXHAUST EMISSION STANDARDS—EPA grants auto 
manufactures suspension request for 1977 model 
year 

HIGHWAY SAFETY—DOT criteria for incentive grants to 
States for annual fatality rate reductions; effective 
3-14-75 

‘CAREER EDUCATION PROGRAM— 
HEW/OE announces closing date of 4—21-75 for receipt 

~- of funding applications wee 
HEW/OE oreposes fund criteria tor FY 1976; comments 
a by 4-14-75 

FOREIGN LANGUAGE AND AREA STUDIES— 
HEW/OE sets closing date of 4~15-75 for receipt ‘of 

. applications 
HEW/OE proposes funding criteria for FY 1976; com- 
«ments by 4-14-75 

SUPPLEMENTARY EDUCATIONAL CENTERS— 
HEW/OE sets closing date of 4—25~75 for receipt of 

_ Bpplications 

HEW/OE propeses funding criteria for FY 1976; com- 
ments by 4-14-75. 

BIOTIC DRUGS=HEW/FDA ecrovides test method 
or Tetracycline; effective 3~14—75 

ASBESTOS PARTICLES—HEW/FOA restricts use in man- 
ufacture of parenteral injection preparations; effective 
4-14-75 

BIOLOGICS—HEW/FDA proposal ehanging testing re- 
quirements for Smallpox Vaccine, Live; comments by 
4-14-75 
- ~ se ° 

(Continued inside) 

11587 

11900 

11870 

. 11939 

11923 

11931 

11930 

11931 

11885 

_ 11869 

11865 

11884 

1 | PART Il: 

DRINKING WATER—EPA proncses interim pri- 

PART Ill: 

MINIMUM WAGES——Labor/ESA determinations for 

mary standards; comments by 5~16-75_...... 11989 

Federal and federally assisted construction. 11999 
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: Tithe 21—Fond and Dmegs 4 

CHAPTER 1—FOOD AND DRUG ADMINI
S. . 

TRATION, DEPAQTHESIT OF HEALTH,
 

EDUCATION. AD WELFARE 
} 

SUDCHAPTER C—DRUGS 1 

PART 133-—-DRUGS; CURRENT coop ! 

PANUFACTURING PRACTICE 18 HAN i 

UFACTURE, FROCESSING, PACKING, | 

OR HOLDING ° | 

Asbestos-Form Particles In Drugs for { 

: Parenteral Injection . | 

The Commissioner of Food and Drugs: 

published In the Feorrat Recisvza of: 

September 28, 1973 (33 FR 27076), a: 

notice proposing to restrict the utiliza- : 

tion of asbestos filters in the manu- i 

facture of parenteral druss and par- 

enteral drug ingredients, and to pro-! 

hibit the use of asbestos-containing tale: 

as a food, or fcod or drug ingredient. cr. 

fn food and drug packaging materials, j 

within certain analytical restrictions. . 

The notice provided for the fling of | 

comments within 90 days. 

Asbestos fibers are known to cause 

cancer when inhaled In larze amounts. 

Also, asbestos and other fisers are con- 

sidered lixely to have a simUar adverse 

effect if present in parenteral druss, 
although this has not teen proven. Ee- 
cause of this Hkelihnood, this order pro- 
vides that, whenever possibie, asbestos- 

containing or other fiber-releasing filters 
not be used in the manufacture, proce 
essing or packasing of crucs intended 
for parenteral injection in humans. Also, 
it provides for measures to reduce the 
@mount of fibers present in such prod- 
ucts, where it is not possible to elimi- 
mate these filters in the production of a 
drug. : 

The comments made In response to the 

Geptember 28, 1973 proposal fall into tv 

FEDERAL REGISTER, VOL 40, NO, SI-=-FRIDAY, MARCH 14, 1975 

malo catagories. One concerna3 nrovisis=as 
to decrease the potential for tozestion of 
asbestos Boers. ‘Ihe other consems pro= 
vistons to ccerease the potential for in- 
jection of asbestos finers. A discussion of 
each category of comments, asd tha 
Commission's conclusions, are set forty 
below. 
A. Comments on provisions dealing 

‘with ingestion potential of asestey 
bers: : . 

1. The Commissioner proposed that 
any food, focd packaging matenmal, drus. 
drug insredient or drug rackaoinz mae. 
terial containing tale tliat ts rot free 
from asbestes ficers a3 cetermined br a 
particular analyticai metned shoud oo 
deemed adulterated in viclation of sac— - 
Hon. 402(a) (1) of the Federal Feed, 
Drs. and Cosmetic Act - 

- Nineteen comments related to the pro=- 
posed analytical methed for tele under. 
$121.2006 (21 CFR 121.2006). The com- 
ments were primarily from representa- 
tives of food, crug, ard tale minmz Arms, 
but also included four consultant larora- 
tories and two other fecera] azexcies. Ale 
though it {s apparent that most cf these 
respondents did rot actually use the ds= 
signated metnod, and were. thersfors, ree 
fiecting their general experience with 
optical crystallography or 2 personal 
preference for other anclytical metzsccs, 
none of the responcents supserted the 
proposed method for cemrhanee pur’ 
poses. The predominant objections to the 
proposed method were thas it Is dit -ult 
to use, laborious, and not practical for its 
intended purpose. Several comments 
offered the orinion that only the mert 
highly trained micrescorists would te 
capable of using the method with any 
reasonable accuracy or precision. Mfem- 
bers of one trade essociation collacora- 
tively studied the methed with 10 miercs- 
copists, each examining seven sampies 

of talc. Four participants acmittediy 
could not use the method to count the 
gamples, and there was obvious incon- 
sistency in the results reported by other 
microscopists. 
A number of alternative methods for 

determining asbestos particles tn tele 
were suggested by the rescondents. Ale 
though optical microscopy using cister- 
sion staining was the most [frequently 
suggested method, others surgested x-ray 
diffraction, spectrophotometry. and seve 
eral electron micrescopy ard microcrobe 
techniques as preferred of surportive 
analytical methods. Many of the re 
Spondents additionally expressed their 
willingness to Join a Food and Dag Ad- 
ministration analytical task ferce to 
evaluate applicable methodolocy. 
Althoush the Commissioner cinnot 

agree that the designated opticrt 
erystallosraph!c method Is unrclizble 
when used by those experienced in the 
art, be resoynizes that an effective com- 
Pliance method must have renter utility 
and acceptance than tndicated by the 
comments on the prceposed method. 
The Commissioner hos. therefore 

Geciced ta dclay any final rezulation for 
tale until au acceptable methed fur deter 
mining the presence of asbestos particics 
can be developed for this substance. This 
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area of res¢arch currently Is belng ac- 
tively pursusd by the Food and Drug 
d/auministratliuom «tis 

2. Several comments odjected to the. 
rwity limitations for tale which were es- 
tablished by the proposed methed. any 
thousht thut requirements that twe 
be 93.9 percent amphiroie-free and 99.99 

percent chrpsote-f[ree  unreasonabie, 
hile others ausisted that any Ura:tation 

was unrsavonable unless 1: could be cee 
momstrated. to refect Lnown hazard 
Jevels bs ingestion. While one respondent 
ealeulated that 20,060 namp'::bole and 
3,506 chresctite fbers (of 5 n.icrometers 
x 1.7 micromcters size) scould be permit- 
ted defore any tale samoie exceeled the 
established Limits, another respordent 
observed tant Indivicual ascestos pare 
ticles often vary in size a miulion-fald, 
thus making & cifSeult to rlase rartici2 
counts to the percentage of asbestos con- 
tamination in tale. 
Although the decision of tha Com- 

missioner to dziay any final requiaticn on 
tale has rendered these comments inoot, 
the Conzunissisner wishes to respond to 
these comn:ents to clarify his posidon on 
Pposssible future tale regulations. 

As indiented in tne proncsai, the Come 
mussionesr reccgnizes that the evidence 
concerming the possibdie hazard from in- 
Gestion of asb2stos p2rticies is contra. 
Gictory and inconclusive. The metned 
was therefore not propesed in order to 
indicate any known hazard frem asbes- 
tos, but wes intended to estabiisn a good 
manufacturing practice limstation for 
the use of talc in food and drucs until 
an assessment of the hazard, if any, of 
ingested asbestos can be determined. 

The particle limitation accompanying 
the proposed methed represents the best 
assessnicnt dy the Food ang Drug Admin- 
istration of the procability of occurrenc 
of such particles in natural tale deposits, 
the ability ef the metncd to cetect such 
particles, and the need to astizn a hmit 
to define the cbsence of asbestos. The 
Food and Druz Administration h2s also 
examined numerous tale samples of un- 
Gefined grade in the past 2 scars. using 
the proposed methodology, and finds that 
approximatciy two-thirds of such same 
ples ere within these limitaziens. The 
Commissioner therefore concludes that 
the proposed particle Limitations would 
not impese an unreasonable burden on 
Masufecturers of tale if thess linutations 
are ultimately ecopted. 

The Focd and Drug Administration 
has been aware of the possibile extreme 
Variation in asbestos particle size that 
may occur in natural depesits of tale. 
Enounating particies less than 5 microm- 
ers long er with less Uinn a 3-to-1 
Jength-to-width ratio considerably nare 
rows the rance of perinizsible particles 
counted by ths propesed meuiod. Con- 
sidering the variation in particie size that 

may yeb be possible, however, 2 typical 
Particle of SON cubic micrometers, weigh- 
ing approximately 1 nanogram (Ref. 1) 
was used to assure a purity of tale at 
least 99.9 percent free of anihibole types 
©f asbestos fibers and at Icast 99.99 pere 
tent free of chrvsotile asbestos fibers. 

3. Three conunents from industrial 

finns objected to the proposed analytical 

FEDERAL 

RULES AND REGULATIONS 

requirements for talc used in the manu- 
Sectury of paper and payerncard ijn 
€122.10lth) (21 CFR 21L.10ith)), Au af 
there comments contended that ascestos, 
in csbesios-containing talc, does net mi- 
erate to pacxa; ‘ foud when tale is used 
for this purpose. One of these comments 

tained results of recentiy conducied 
des which intended to prove Luis 

centontion, 

After a thorcugh review of submitted 
comments, ond examination and eyalu- 
ation of additional requested studies, the 
Comerussioner cenciuéss that Luis come 
ment has demonstrated the validity of 
this contention in uw manner consistent 
with availiable mecncodciegr. In the cen- 
Cucsted studies, the comment has dem- 
onstrated thas Gry pacsased and shipred 
Sait contains less than C.01 part per bil- 
Loy aotesius When Lo c.cact and conunue 

Ween wore 

“ous concact with uncecated paper con- 
aining up to 6 percems tremoiitic asbes- 

tos. Although detection was limited by 
the Luls of ash recovered frem other 
produces, suen as frosi wrapped and fro- 
zen ment, dry packaged macaroni, dned 
nel:, rite, and corm nakes, the comment 
has Giso demonstrated taat these prod- 
ucts contain less than 10 parts per bil- 
lion asbestos uncer test and market con- 
ditions. The analytical detaus of these 
studies are on file with the Hearing 
Clerk, Food and Drug Administraticn, 
Rio. +65, 56090 Fishers Lane, Rockville, 
RID 20352. 
The Commissioner concludes that the 

above reported salt study represents a 
practical upper limit of micration of as- 
bestos from food-contzct paper and pae- 
perboard. This conclusion is based upon 
consideration of the extreme abrasive 
mature cf salt as comipared to other cry 
foods, and the unusuaiy hish tremsistic 
esbestcs content of the test paper (6 per- 
cent) as compared to reported lercls of 
se (0.02-0.4 percent) in food-contact 

Pirer and paperboard. 
The Commussioner therefore concludes 

that the comment has demonstrated that 
tho asbestos conte... of taic used in tne 
manufacture of food- or drug-contact 
paper and paperboard does not represent 
a@ jctential contaminant.of packaged 
fcod or drugs. as assessed by currently 
available methodolocy. Acccerdingly, the 
Commissioner is withdrawing the analrt- 
jecd iimitations propesed for tale in 
§121.101¢h), unless new methodolovy or 
toxicslcgical assessment requires further 
evaiuation of this questicn. 

4. Tne Commissionér stated In the pro- 
posal that it had bkecn decided not to 
promulcate a pronssed regulation gov- 
emny the utilizstion of asbestos filters 
in the proccssinz: of food and beverases. 
One co:nment s:..ted that this was in- 
consistent with the Commissioner's pro- 
posed revulation on the askestos content 
of fcod-zrade tute, end that attempts to 
hnut asbestes ingestion should apply 
uniforml; to all sources. Another coni- 

mens stated that the Conunissioner’s 

decision not to regulate the use of as- 

bestes filters in food, beverage and non- 

parenteral drug preparations was based 

on the unproven notion that the amounts 

of asbesots which are contributed to 
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man's overall exposure by these subd- 
stances are smail. The comment con- 
tended that evidence is Iacking to show 
that the ingestion of smal! amounts of 
asbestos is safe and that the responsib:l- 
ities of the Food and Druz Acministra- 
tion Jor promulgat:on of remusutions to 
Jessen the total human e:oosure to as- 
bests were not mitigated by tne fact that 
eu human exposure to asbestos cannot 
be regulated oy the agency. 
The Coranussioner agrees thatuniform 

and corsistent rezulations showd be 
adopted on an incustrr-wide basis. In 
this instance, the lack of avaUable re- _ 
preducsibie methecoiogy for cetermining 
asbestos-form bers in bevereses and 
other foods led the Commissioner to pre- 
pose tne resuiasion of tats before han- 
dling cther relared matters. Inany event, 

the comment nas now keccme meot since 
the Commissioners has decided to delas 
a final reias on talc a3 2 direct food or 
drug ingredient. 
The Commissioner also concludes that 

neither the available data on the addi- 
tion of fibers to focds and ronparenteral 
drugs by use of asbestos rlters ner the 
data on the asbestos content of municipal | 
Water are suSicientiy reliable to permit 
premulzgation of resulator7 controls at 
this time. Evidence incicates 3 wide vart- 
ation of assestcs Erer contamization tn 
the water supply of tne cities of the 
United States, with some reports that 
the waters of the San Francisco, CA, 
and the Duluth, IN, areas are among 
the highest in asbestos content. How- 
ever, the inact of consistency of test meth- 
ods and their appiicatiors leads to ques- 
tions concerning these data. A recent 
epidemiolczical study of cancer reortal- 
ity in Duluth over the last 14 y2ars (Ref, 
2) has conclucad that, up to this time, 
no carcinogenic*eZect could be demon--. 
strated from ingastion of the municipal © 
waters. Some reports have been received. 
claiming ttle or no “esbestos eddition 
to the aforementionec_products by the 
use of fitters (Ref. 3). Other reports 
from Canada, which indicate some ine 
creases in the askestos content ef bever- 
ages (Ref. 4 and 5) over background 
water. show that the final levels are ccm- 
parable to the backround levels in areus 
of tne United States. Therefore, the Com- 
mussioner bas detided to delay the pro- 
mulsation of any rezulation on the pro- 
hibilion of use of acbestcs filters for the 
preparation of focds and nonp2renteral 
drugs until more reliable cata can be 
odtained on the backzround concentra- 
tions of asbestos in drinking water and 
the role of asbestos filters in resard to 
the acdition of fibers to inzestible 
products. 

5. Nany comments endorsed or con- 
demned the rronporals, or parts of them, 
With respect lo water, food, and beverage 
contamination. Althouch mest of these 
comunenats did not supply any additional 
cate or infermation, a current asbestos 
feeding study by J. M.G. Davis (Ref, 6) 

and o 1967 study by G. M. Ionser and 
D. B. Claston (Ref. 7) were cited as fur- 
ther evicence of no hann from Inrested 
asbestos. Other cemmients cited the 1972 

conclusion of the Advisory Committce 

on Asbestos Cancers (Ref. 8) that there 

- 

w
e
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sepurts no Incrcase of Gustrointesiinal 

end peritoneal cancer among talc 

workers exposed to talc dusts for a mini- 

mum of 15 years. 
. From analysis of the foregoing com- 

ments received concerning the Limita- 

tion of asbestos in talc, from thorouza 

re-revlew of the scientific evidence avaul- 

able concerning the «cequac7 of the 

available methodology to determine the 

amount of asbestos in tale, and from 

. consideration of the controversial nature 

of evidence to cemonstrate the hazird 

to health presented oy ingestion of tae 

emounts of asbestos fibers normally to 

be expected in taic used in food or cruss, 

or in focd or drug packaging materials 

containing talc. or in beverages, other 

foods and nonparenteral drugs prepared 

with the use of asbestos filters, the Com-. 

missioner concludes that the promulsa- 

tion of reguiztions on the limitations or 

prohibition of the use of asbestos Aiters 

for’ the preparation of foods and noa- 

parenteral drugs and of the amount of 

asbestos fiters in tale far use in focd and 

drugs or which might migrate into food 
or drugs from tale-containing PACHIS.n, 

materials is unwarranted until mors 

reliable Gata can be obtained concerning 
thesa matters. . 
The Food and Drug Administration, in 

conjunction with other agencies. is plan- 

ning extensive experiments to cetermire 

§f Jong term exposure to ingested asbestos 

fibers represents a definitive hazard to 

human health. As noted. until this stucy 
4s completed or other data become avail- 

sable, the Commissioner his determined 
that a prohibition of the use of asbestes- 
containing filters in the processing of 
food and beverages, and of ascestcs- 

containing talc as a food or food acaitive 
or in drugs or drug ingredients is unwar- 
ranted due to lack of sudicient data. in 
the interim, maufacturers of food and 
drugs are urged to investicate al) means 

of eliminating the use of such filters and 
talc, and to keep the Food and Druz 
Administration informed about changes: 

in formwation and processing of this 

type. 
B. In order to deal with the injection 

potential of asbestos Abers, the Com- 
missioner proposed that the good manu- 
facturing practice resulstions tor czugs 

be eincnded to require that filtration pro- 
eedures for parenteral drugs shall utilize 
either a non-fiber-releasing filter sucn 
as & membrane filter er, if an asbestos- 
containing filter is used because it is 
neceszary, the procedures shall clso 
utUize an additional non-asbestos-cen- 

taining o> non-fider-releasing Alter such 
as ao membrane filter to recuce asbestos 

fiber content to the minimum level fca- 
sible unless such a subsequent filter will 
compromise the safety, identity, 
Strencth, quality, or purity of the 
product. 
Comments received in response to this 

part of the notice, dealing with the in- 

FEDERAL 

as follows: 
1. A number of comments stated that 

there is no conclusive evidence that 

asbestos Liters add fibers to the Altrate, 

or that osbestos has caused deleterious 

eects AS 2 result of parenterally admin- 

tstered crags. 

Asbestos ficers were found ina number 

of samples of parenwral Uruzs by Nichole 

son ct al. (Ref. 10) and elzo by a sud- 

2quent Feed and Drug Administration 

investigation of parenterals. Alinousa 

the Food and Druz Administration has 

Cermonstrated that iiltration through as- 

bestos of a water sample hizniy contaml- 

rated with asbestos fipers can signifi- 

cantly reauce the number of floers pres- 

ent, the Food and Drug Administration 
atso has Girect evidence tnat the utili- 

gation of asbestos filters can cause as- 

“pestas comramunation. te preluminary 

report of the letter study is on public 

display in the ofice of the Hearing Cleve. 

The evidence of the deleterious evects of 

parenteral asbestos administration (Ref. 

1, 11, 12, and 13) requires that the 

aniount of contamination in these prod- 

ucts be minimized. Consecuently, the 

Commissioner has determined that it is 

tmportant that asbestos-containing fil- 

ters be replaced with non-fider-releasing 

filters unless it is demonstrated that it is 

nos pessitle to manufacture a sale an 

effective parenteral drug o> parenteral 

drug ingredient without the we of such 

an asbestos-containing fiter. In the lat- 

ter instance, 2 final non-fber-releasing 

filter shall ke used to reduce the content 

of any asoestos-form rarticles in the drug 

or Crug ingredient. Use of an asbestos- 

containing fiter with subsequent use of 

an additional non-asbestos-containing, 
non-fiber-releasing filter shall be permis- 

sidle-cnly upon submission of evicence to 

the appropriate bureau of the Foed and 

Drug Administration that sudstivution 

for the asbestos filter of a non-fiker-re- 
Jeasing filter will or is iikely to compro- 

riise the safety or effectiveness of the 

drug. Use of an asbestos-containing fil- 
ter without sudsequent use of an addl- 
tional non-asbestos-containing, non- 
fiber-releasing filter shall be permissible 

omy upon submission of evidence that 

neither the substitution for the asbestos- 

containing filter ner the use of 2 sub- 

sequent non-fiter-releasing Alter can be 

accomplished witheut compromising the 

safety or eectiveness of the crug. 
2. One comment noted that, although 

there have been several demonstrations 

ef the addition of nonasbestos filtera as 
mal filters in the production of injecta- 

tis bislegies. there remains concern that 

th replacement of asbestos fillers with 

nen-2sbestos-containing filters vould up- 

set Celicate filtration parameters of the 

Product preparation process. An 18- 

monta period was suzzested as the allow- 

able pericd of tine for technical devclop- 
ment of the new processes. 
The Commissioner azrees that a spe- 

cifie pericd for process ccvelcpment and 

modification should be provided In the 

regulations. Therefore, 18 months will be 

allowed for compliance. Firms not con- 

forming to these regulations within 12 

resuiation sib ke requ:yig to S.imT.t 

monthiz preyress reports tmerealiter ccae 

cerning attemois to imolement the re- 

quired procedures and ony cd:Seulties in 

maintenance of product qualty. 

3. A large nurnber of comments stutet 

that many parenteral procusts woud 

suffer in safety and quanty because of a 

requirement? to repiuce astestos-conta:a- 

ing filters in the manufacturiny precess. 

Tne Commissioner acrees tnat it ts es- 

sential that there be mo imerease in Tiss 

to the public as a result of this act 

The regulation provides for continued 

of ascestos filters where no 2term2tiv2 

is feasinle. Tne resconsioudicy for cemon- 

strating that the rentacement of ascestcs 

Siters or the utu.zation of a Ansl mon- 

fiber-releasing, non-asSestos-coniaicing 

filter decreases product quaiit anc 

tiveness of sniety remains tnat of th 

manufacturer. Evidence for such product 

iteration must be submitted to th2 2p- 

propriate bureau of the Feod and Dray 

Administration for approval of the ccn- 
tinued use of the woamociied sascesto; 
fUrracion processes. 

&. One comment objected to the utili- 
gation of the terms “membrane f.ter” 

aad “non-fiber-releasing flter.” st ° 

that the former term was too limits? 

es a recommendation for a replacemens 

of fiiters which may release asnesto3 
fibers and that the latier phrase scould 
be changed to “asbestcs-contauucs ofr 
medi2-inigration-exnioiting filter.” Tris 
cormrment claimed that the term “mon- 
fiber-rel2asin2z”" should be remiaced since 

sm2il quanities of tae Sorous surrars 
used in mans cellulose-ester membrane 

Flters, as well as fibers and particles 
from the manufacturing process for 
cartridge and other tyre Alters, are re- 
leased cy cleaning and Lushing prior to 
mirzeting of the product. Ancther ccm- 
ment stated that the pronesed reywia- 
tions cid not-contain a G2imton of a 
non-fiber-releasing miter, Comments alo 
stated that § 153.8 snouid net use tis 
terms “fiber-refeasing’’ and “asbes*os- 
containing” interchanse2oly, and one 
coment objected to the synoncmsus 
use of the terms “Sber’ and “asbestos 
fiber.” . ‘ 
The Commissioner agrees that the reg- 

ulation snould.not specuy only ome trre 

of Giter which would satay the new re- 

quirements, and thus has celeted tho 
term “membrane jilter.” The Comuorus- 
sioner aiso conciudes that, for the pur- 

poses of tiese reguiations, a non-icer- 

eTaee Seoetey 

asbestos, nonglass fiber filter which, 
after any appropriate pretreatment such 
as washing cr Musning, wu not continue 
to relense fioers into the diug or cruz 
ingredient which is to be Altered. The 
distinction is, therefore, made between 
filters which release fioers by médin mi- 
gration, j.e., comtinuous reiease cue to 
the nature of the filter, and filters whucit 
contain fibers from structural supporis 

and contemination. The utilization of 

nonasbestos, nonglass fiter filters in the 

latter catezory will be permitted nro- 

vided that appropriate pretreatrscot, 
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ness tamunaies fiber contaminant re- 
lease, nas betn accomplisaez. As the 
»Slntasty beiscen the carcinezanic ies 
of asbestcs and fibrous glass has heen 
noted, Sorous ficss filters have been 

~ acceded to this d:lnition t prevent the 
widespresd conveision [rom aobtesics to 

-¢this type ef Alcor (Ref. 14 aad 15), A 
Leer is dohred as “any particle wita 
Jengta a2 leusi thoce tomes greater than 
dts wieth™ «mil. 15 and 16). 
The Commizvicaer realizes that the 

deinition cf a fiber-reieasing Dicer ex- 
cludes the possibiity of the use of an 
asbesics or Dhruus glass filter locked into 
@ matrix phich precludes the reiause of 
fibers. Eowever, no such technology was 
presented 95 f2asivie by any of the com- 
ments. Therefore, the Commissioner 
eoncluces that the definition of a tser- 
releasing fiter is arpropriate Jor this 
TéPaive ang that, smowd a metacd icr 
production ci such a nen-fiber-reieasing 
asodestos or glass containing Zlter become 
-availabie, the GeEnition wil be subject to 
review. 

5. One comment suggested that the 
Proposed reccrirement that “mo asbestcs- 
eontainins flier may be usec uniass it is 
not possizis to manufacture a drug with- 
out the us2 of such a filter” be reri2ced 
by “when an asbestos-coniainices filter 
as utilized. 4 su:tabie after-firer must 
also te utiuzed vw retain fibers.” 

The Comcussioner concludes that such 
& change would be unaccepteble since 
the purpose of these regulations is to 
minimize the amount cf asbestos or 
asbestos-form fizers in parenteral drucs 
thereby minimizing ihe possibuity of del- 

eterious efects, and alinough an after- 
filter wil) sutstantially recuce the num- 
ber of these fiers in the product, it can- 
not be assured that it will remove all of 
this matericl Hence, the Commussioner 
has determined that the best means to 
eliminate asbestos contamination from 
parenteral crugs is by remeval ci the 
esbestes fiiters ircm the precess when- 
ever possiz:s. As stated in paragraph B.3. 
of this prenmbie, the Commissicner 
agrees that there must be no increase in 
risk to the pusiic from any produc: the 
manufacturing process of which is re- 
quired to Fe chansed. However, ke re- 
iterates that the use cf an astestos Alter 
Til be perrmissibie erly unon a demon- 
stration by the manufacturer that the 
replacement of cn asbestos filter by a 
non-fiber-reieasing fUter or the utilica- 
tion of a fins: or after-filter is non-fiber- 
releasing adversely alfects the quality, 
savety, and eZectiveness of the product. 

6. One® comment chiected to the sinte- 
ment in tus proyosal that the use of 
asbestos fiers in parenteral drurmanu- 
facturing js preiinited “unless it is mot 
possible to manufacture that cruz or 
erus ingredient without the use of sucn 
a filter,” clainuny that the lack o/ 2 more 
specific statement will lead (o capricious 
resulatary decisions. 

The Commissioner concludes thst 
there is sO more reasonable method by 
which to maze a cetemninution of the 
impossibility of achisving the dered 
product quality end eiiectivensss without 
the use of 3:birtos-containing filters 

than by individual evaluaticn by knowl- 
eczeable scientists. No alitematic cee 
cision scheme was sugsested in tiie com- 
ment. Tuerelore, the respenjicinty for 
supmission of the evidence required for 
tis cetermination will rest with the 
manwiacturer and the respozsiou:ty for 
raccer:ing or rejsctins the request for use 
of asbestes-ecuntaiming fiiters wul rest 
with Une appropriate bureau in the Fcod 
and Druz Administration. 

a. Two comments obiected to the fact 
that the regulations were limized to the 
release of asoesics and @suestes-farm 
Sibers and suggested that aul extraneous 
miteriag such as Ciutemiaceous earth, 
carbon, siica, micro-fiberglass, eic., also 
be rozaisted. - 
The Commissioner agrees that there is 

reason to be conecrned about ali par- 
ticulate contamination in parenteral 
rugs, but contludcs that this problem 

Should b2 considered semtrateiy from the 
subject resulations. Tnereiore, excent for 

, fitrous Particulatcs, tie Conimissioner 
has decided to awa:t clarification of the 
degree of other tynes of contamination 
and the possinie healzy effects of such 
other particulates prior vo developing 
applicable regulations. A cal for scien- 

tife information in this recerd will be 
published in the Foosrar Recrsrerx in the 
future. 

8. One comment objected to the re- 
quirecrent’ of proof cf reduction of asbes- 
tos Ebers by the use cf subsequent non- 
easbestcs-containing filters in the manu- 
facture of a parenteral drug or drug 
ingredient when submitting a request for 
approval cf a precess in which asbestos 
futers are used. Tius and one cther com- 
meat cidimed that the Nationa! Institute 
for Occupational Safety and Healt 
(NIOSH) anclstical methed, as well as 
ether analytical metneds for determirca- 
tion of osbestos-form fioers in parenteral 
Grugs, is jmadequate quantiratively to 
Gemonstrate reduction and is immensely 
citicwt to rerform. 
The Fecd and Drug Administraticn 

and other sovernmment agencies are pres- 
eauy atiesapting to develop reproducible, 
practiczi and useful methodologies for 
these analjses. and amendments to thes 
Tezulations will be promulgated upon the 
Satisfactory completion of tis research. 
The Corcmmissioner has decided that une 
til these stucies are completed, tne evi- 
dence for reducticn of a .bestos-form 
fiber content need not be cbisined if 
adequate cownstream liltraticn is ac- 
complished. Thus, the requireinent of 
proof of riduction of asbestos fiber con- 
tent is cmitied and the use of a non- 
fiber-relensing filter of 0.22 micron 
maximum rore size is added to this rezu- 
ation (0.15 micron maximum, if the 
manwattur.ac conditions so dictate). 

9. One comment claimed that If Js 
inappropriate to contrel al! types of 
asbestos “icrrs uniformiy, as asbestos 
filters are ce:neced primarily of chryso- 
We which is Iess hazardous to human 
heakh than amphiboles. 
The Comriiss:oner concludes that this 

cCiferential in hazard has not been e3- 

tablished for parenterally administered 

asbestos. Siudies by Reeves et al. (Ref. 

17) have demonstrated mesctheliomas tn 
ra:s usd raduiis from pisural and nert- 
toneul imections o: bath chrysotile and 
crocicelie fibers. Further studies huve 
been intuated ny the Food and Drus ad- 
ministratien en the elects of parenteral 
Injections of cnrysutvde foers ia experl- 
mental anunals, 

10. One comment indicated that, In 
the stucy of parenteral adrinistration of 
asbestos to animals by Schmahl (ef, 
11>, the tumors that occurred were not. 
Telated to asbestos since they were 
sarcomas rather than mesotheliomas, 
Alchougn mesotineiionias are closeiy ree 

Jated to inhalaticn of asbestos, there 
iiso has been an oafseciation of ecarcie 
mema of the iunz with asvestes inhwa- 
tion. AS With other 
trpes of turmors teas cecur as a result of 
cAposkre 0 & pariieular carcinogen de- 
pend:isz upen the route of exposure. The 
Commissioner therefore ccncludes that 
the dita in this reference are valid an 
Im2y poisibiy implicate asbestos in the 
development cf these mauenant tumors 
Of sofe tissues, Pamely, sarcomas. 

ll. One commenitcr presented cata 
demonstrating that memctrane filtration 
was cazabie of removal of all asbestos 
partic:es from his asbestos-fitered pred- 
uct cbeer) as measured by eiectron mi- 
croscopy. However, ever ticuzh the con- 
tainer for this produc: was subjected to 
a final rinse by muricizal water, the 
Packaged product contained 2 sizniScant 

nuznber of asbestos fiters. Similarly, the 
Foot and Drug Adaiinistratien nas found 
asbestos particles in parenteral druss 

reduced ty manufacturers who do rot 
us2 asbestos dlters in their erccesses, 
These indications of substantial con- 

tamination of the preduct from typical 
liquid containers have led the Commis- 
sioner to conclude that cleansing and 
rinse water for the containers sor parern- 
teral drugs shall 0@ fitered through non- 
ber-releasing fliters eqarvalent to these 

required for post-asoestcr-filter filtration 
te remove inherent-fiber‘contaminaticon 

12. Th: Envirenmental Impact Ansa!- 
ysis Resort (ELAR) and other relevant 

amucrigls have been reviewed and it has 
been determined that the pronosed use 
will not have a siznificant environmental 
impact. Conies of The ELAR are available 
in the ociice of the Assistant Commis- 
sioner for Public Affairs, Rm. 152-12, of 
tae cfice of the Hearing Clerk, Rm. 4-65, 
Toed and Drug Administrarion, §600 

Fishers Lane, Rockvilis, MID 203952, 
The indications to references set forth 

in the prearcble are to the following, 
which are on display in the ofSce of the 
Hearing Clerk: . 

1. "Purenteral Preparaticns, Pyrorens,” in 
Remingtoa's Pharmaceutical Sciesces, Mth 
ed., Chanter 82, p. 1442, 1970. 

2. Mascn. T. J. FP. W. McKay and R. WW. 
Miler, “Ascbestas-Lise Fiters tn Duluth 
Waiter Supply: Roiation to Cancer Mortality,” 

taal of the American 2ledical Awocia- 
thus," 298:1029, May 20. 1574. 

3. Cunment frem Aubestes Research Couse 
eu. Maren 2, 1978, 

4. Cunnloynam, HW. Af. and MR. Pontefract: 

(n) “Asbestos Fibers in BGeveraces and 

“Jou 
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Drinking Wolter," “Nature 293:332-933, 
1971. 

. 

arcincgans, Several -_ 
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oe 

ab) “Symposium on Tedustrial Ch2micais 
4 food Costainmants.” “Journal of the Ase 

soclstion of Ocicinl Analyilsal Cuemots,” 

$6 2970-931, 1372. 
& Pontsivse, R., and A. M. Cunniasham, 

WPeaetrasion of Asbestes throusna the Cina 

- tive Tract of Rats,” “Nature,” 243:4552-353, 
1933. 

6. Davis, J. 31. G.. Institute of Occupational 
Medicine Evtnburgh, Scowuand, unpublished 
report. 
-%. Eouw:, G. M. and D. B. Cizyton, “Feed- 

fag of BSiue Asdestes to Rats," 1967 Annual 
Report, Eritish Empire Cancer Campaiga for 
Research, p. 2:2. 7 . 
+8. “Reoors of the Advisory Committee on 

Asbestos Cancers to the Directcr of the In- 
ternational Ayency for Researcn on Cancer,” 

“Brittish Jourss! of Industrial Medicine,” 

30:180-125, 19725. 
9. Melneld, 11.. J. Messitea, and M. H. Zac, 

Mortality Ernerlences Among Talc Work- 
ers: A Follow-up Stucy,” “Jourcal ef Oce 
eupationa! Mesicine,” 16:345-319, 1974. 

10, Nicnoisoa, W. H.C. J. Mazatare and 
I. J. Setizol,, “Asbestos Contamination of 
Parentetal Drugs," “Science,” 177:171-173, 

1972. 
21. Schmahl, D., “Carcerogene Wirking von 

. Asdest bef Lrplantation von Rattea,” “Zsite 
senrlit fur HKrebsforschung,.” 62:561-567, 
2953. 

12. Roe, FH. C.. R.L. Carter, 31 A. Walters 
and J. &. Harringtos, “Tne Pathological ef- 
fects of Subcutacteous Iniectiors of Asbesios 
Pibers in Nite: Miigratioas of Fiders to Eud- 
mesotseiial Tissues aad Incuction of Meso- 
theliomes,” “Inieraat:onal Journal of Can- 
eer,” 2:623-653, 1357, 
_23, Manazawa, K.. M.S. C. Birbeck, R. Le 

Cester end F. J.C. Ree. “Migration of As- 
bestos Fibers from Subcutaneous Injection 
Sites in Mice.” “British Journal of Cazcer,” 
24:96~106, 1970. . ; 

14. “Symposium on Occupational Exposure 
to Prbrous Glass," spouscred by National In- 
stitute for Occupatiozal Safety and Health, 
Uciversity of Misrsland, June 26-27, 1574. 

35. Stanton, Mearl F.. “Fiber Carcinozene- - 

ais: Is Astestos the Only Razard?" “Journsl 
of the National Cancer Institute,” 62:633 
(1974). 

16. “Occupational Exposure to Asbestos,” 
Criteria document, U.S. Public Health Servy- 
fice, National Institute for Occupational 
Safety and Health, Chapter VITI. pe. 6. 1972. 

17. Reeves, A. J.. A. E. Puro. R. G. Smith 

and A J. Verwald, “Experimental Asbestos 
Carcinogenesis," “Environmental Research," 
4:496-511, 1972. . 

Therefore, pursuant to provisions of 
the Federal Food. Dug. and Cosmetic 
Act (secs. 591, 502, 701, 52 Stat. 10419- 
1051, 1055-1035€, as amended: 21 U.S.C. 
351, 352, 371) and uncer the nutbority 

* delegated to the Commissioner (2] CFR 
2.120), Part 133 is amended as follews: 

i. By amending § 133.8 by adding new 
paragraph (j), to read as follows: 

§ 133.8 Production and control proce- 
dures. 
e s e@ s e 

(J) Use of asbestos-containine or other 
fiber-releasing filters: (1) Filters used 
in the manufacture, precessing or pack- 
aging of components of drut preducts 
for pareateral injection In humans shall 
not rcicase fibers into such products. No 
asbestos-containing or other fider-re- 

leasing flter may be used In the manu- 

facture, processing or packaging of such 
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products uniess it ts not pozsible to maa- 
wWraccure that drug product or component 
Without the use of suen a filter. Fiitra- 
tion, 2s beeded, sna be through a non- 
fiber-releasing fiiter. For the purposes 

of this rezulation a non-fioor-releasiag 
filter is defined as a nonactestos, non- 
wiass fber Gler which, after any appro- 
priate protreatment such #35 washing ‘or 
flushing. will not continue to release 
fiborg into the drug prccuct or compo- | 
nent which ts being filtered. A fbder is ue- 
fined as any particle with lenzta at least 
three times greater than its width. : 

(2) If use of a fiber-releasing filter is 
requircd, an additional non-fiber-reieas- 
ing filter of rnaximum pore size of 0.22 . 
microns (0.45 microns if-the manutac- 
turing concitions so cictate) shall sub- . 

of any .asbestos-form particles in the 
drug prodcect or component. Use of an 

asbestos-contairing filter with or with- - 
out subsequent use of a specific non- 
fiber-releasing filter is permissible only . 
upon submission of proof to the appro- 

priate bureau of the Food and Dnig Ad- 
ministration that use.of a non-fiber-re- 
leasing filter will, or is likely to. 
compromise the saiety or electiveness of 
the druz. , 

(3) Substitution for a fiber-releasing 
filter sh2ll be achieved on or before Sen- 
ternber 14, 1976. If such substitution is 
not achieved on er before March 14, 
1976, the manufacturer of the dng prod- 
uct for prrenteral injection wro requires 
the adcitional 6 months to develop new 
manufacturing procecures so as to ull- 
lize nor-fiber-releasing filters in place of 
Siber-reloasing filters shall submit 
monthly reports to the appropriate bu- 
reau of the Food and Druz Administra- 
tion indieating progress in substituting 
the new filters. Such a substitution shall 
be shown to have been effected without 
loss of the safety or effectiveness of the 

2. By revising §133.9 to read as 
follows: 

§ 133.9 Product containers and their 
componenis. 

Suitable specifications, test methods, 
cleaning procedures. and when indicated, 
Sterilization procedures shall be used to 
assure that containers, closures, and 
ether component parts of rug paciagss 
are suitable for their intended use. Con- 
tainers for parenteral druss, drug prod- 
ucts er drug components shall be 
cleansed with water which has been fil- 
tered through a non-fiber-releasing filicr 
equivalent to that indicated in $133.8(j) - 
(2). Product containers and their com- 
ponents shall not be reactive, additive, 
or absorptive so as to alter the sarcty, 
identity, strength, quality, or purity of 

the drug or its components Eeyond the 
oficial or established requirements and 
shad provide adequate protection against 

extemal factors that can cause detcrio~ 

ration or contamination of the drug. 

Effective date. This order shall be ef- 
fective April 14, 1975. 

. 
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(Sees. S01, 502. TO1, St Stat, 1953-1951, 1056—" 
1050, as asnenced; (21 U.3.C. 351, 352, 371)) 

Datai: February 28, 1975. 

A.M. Sersiror, 
Commissioner of Food and Drugs. 

[FR Doc.75-6733 Tiled 3-15-75;3:45 am] 
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CHRYSOTILE ASBESTOS IN PLASTICS 

John L. Myers 

"CALIDRIA™ ASBESTOS 

UNION CARBIDE CORPORATION 

MINING AND METALS DIVISION 

NIAGARA FALLS, NEW YORK 

Presented on May 14, 1974 at the 32nd Annual Technical Conference of the 

Society of Plastics Engineers in San Francisco.
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INTRODUCTION 

Asbestos has received a great deal of attention and publicity 

in recent years, especially after it was designated a "target 

health hazard" by OSHA and a "hazardous air pollutant" by the
 

EPA. Many of the articles 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 sta
tements 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 haz
ards in a 

logical and practical perspective. In this paper the different 

types of asbestos and their many uses are discu
ssed along with 

government regulations controlling the use of asbest
os. 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
 

natural ly-occurring "asbestiform" minerals that are 
fibrous, 

hydrated metal silicates. The six varieties are divided into 

two classes, serpentine and amphibole, based on th
eir crysta! 

structure. Chrysotile is the only member of the serpentine class 

while the amphiboles include crocidolite, amosite, anthophyllite, 

tremolite and actinolite. Chrysotile is by far the most used 

variety and accounts for over 95% of U.S. consumption, as
 noted 

in Table I. 

Crocidolite, also known as blue asbestos, is imported from 

South Africa. Because of its high mechanical strength and good 

resistance to acids and alkalis, it is used to reinforce a 

limited variety of plastics where its pronounced color is not 

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. It is used primarily as a filler for polypropylene 

and in insulating materials. A comparison of the four varieties 

of asbestos which are of commercial importance is presented in 

Table Il. It should be noted that there are significant 

ditferences between chrysotile and the amphiboles with regar
d to 

chemical composition and certain physical properties. 

WHERE 1S ASBESTOS USED AND WHY? 

Asbestos has served mankind for over 100 years ina broad variety 

of applications. The general areas in which asbestos is used 

in the United States are shown in Table III. Based on information 

from asbestos producers and consumption surveys, it is estimated 

that the plastics industry uses about 1/3 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 ar
e 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
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According to the 33-memder Advisory Committe
e on Asbestos Cancers 

of the International Agency for Research on Cance
r (a division 

of the World Healtn Organization): 

"There is evidence of an associetion of mesothelial tumours 

with air pollution in the neighbourhood of crocidolite mines 

and of factories using mixtures of asbestos 
fibre types. The 

evidence relates to conditions many yeers 
ago. There is 

evidence of no excess risk of mesotheliomas from asbesto
s air 

pollution which has existed in the neighbourhood of chrysotile 

and amosite mines. There are reported differences on incidence 

ot mesothelioma between urban and rura! areas, the causes of 

which have not been established. There is no evidence of a 

risk to the genera! 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 genera | 

public; and such evidence 4s there is does not indicate any 

risk of cancer resulting from asbestos fibers pres
ent in water, 

beverages, food or in the fluids used for the administration of 

drugs. 

While there seems to be general agreement 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 contr
ol 

occupational exposure to asbestos fibers and to minimize fiber 

emissions to the environment. Additional standards or 

regulations have been proposed or enacted by many state a
nd 

local governments. 

SUMMARY OF OSHA REGULATIONS 

The Williams-Steiger Occupational Safety and Health Act of 

1970 became effective on April 28, 1971, with the following 

Congressional purpose: "to assure so far as possible every 

working man and woman in the Nation safe and healthful 

working conditions and to preserve our human resources." The 

Act established the Occupational Safety and Healtn Adninistration 

(OSHA) within the Department of Labor, which has re
sponsibility 

for administration and enforcement. Research and related 

functions are handled by the Department of Health, Ed
ucation 

and Welfare (HEW) through the National Institute of Occupational 

Safety and Health (NIOSH). Five million employers and 60 

million of the nation’s 80 million workers are covered by OSH
A. 

Specifically excluded from coverage are government employee
s and 

operations which are protected under other Federal health ang 

safety laws. Ina news release issued January 4, 1972, OSHA 

announced a Target Health Hazards Program aimad at im
proving 

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 Oust, 

Silica, Lead and Carbon Monoxide. 

At the present time new standards have been established
 only 

for asbestos; although, of the 8,000 toxic substances on th>2 

.
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Exposes. Un arcn Si, ivsi, SSUES5ICL, ereesg ii ue’ a 

and mercury, was identified as a "hazardous air pollutant" by 
the Administrator of the EPA. National Emission Stendards for 

asbestos were Then published by the EPA in the Federal Rogister 

Vol. 38, No. 66 - Friday, April 6, 1973. Although no numerical 

emission standards were established, operating criteria are 

prescribed to prevent or limit esbestos emissions to the 

outside air from asbestos mills, roadways, certain manufacturing 

operations, building demolition, and the spray-on application of 
materials used to insulate or fireproof equipment and machinery. 
The law further requires that spray-on materials used to - 
insulate or. fireproof buildings, structures, pipes, and conduits 
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 from asbestos, it is necessary to control emissions from 
major 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 uncontrolled inhalation of 
asbestos minerals in industry and uncertainty as to the shape 
and character of the dose-response curve in man, it would be 

highly imprudent to permit additional contamination of the 
public environment with asbestos. Continued use at minima] risk 

to the public requires that the major sources of man-made asbestos 
emission into the atmosphere be defined and controlled.'" (7) 

WHAT 1S tNOUSTRY DOING? 

The Asbestos Information Association/North America reports that, 
during the past 30 years, the asbestos industry has spent millions 
of dollars to improve mining, milling, and manufacturing mathods (2). 
The establishment of safer working conditions has been a prime 
target and this work continues unabated and in close association 
with government agencies and indenandent medical researchers (9). 
The ultimate goals of the asbestos industry are: 

—— Reduction of work-area dust to minimum levels. 
—— Protection of workers from asbestos-related diseases. 
—— Maintenance of environmental emissions at levels low enough 

to preclude public endangerment. 

AIR SAMPLING 

jn order to comoly with OSHA Standards and to determine the need 
for dust control measures, air monitoring should 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 metnod 
at 400-450X% (magnification) (4 millimeter objective) with phase 
contrast illumination." (10) The equipmant for collecting air 
samples costs less than $400 and is readily available. A phase
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this product serves @ tair por TiOn Cf The assesres . 

Pellets not only reduce dust during conventiona| handling | ‘put 

they are also available in bulk hopper cars and can be transferred 

and used in totally enclosed systems. Barring leaks in the 

system, dust in work areas is virtually eliminated. Used in 

bulk, asbestos pellets also reduce shipping costs, eliminate 
warehouse storage and handling, facilitate automation, recuce 

clean-up, and eliminate bag hancling and disposal. 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 equipment (13). . 

Several types of special packaging are currently available and 
suppliers consider customer requests for unusual requirements. 
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 and 
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. Wider use of shrink-filming is being offered to 
reduce dust during bag handling, transportation and storage. 

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

CONCLUS ! ON 

Asbestos is one of industry's many raw materials which invelves 
a potential hazard when not used with reasonable respect and 
care. Although all forms of asbestos are recognized as hazardous 
to health when inhaled excessively, there is growing evidence 
that crocidolite and amosite are more hazardous than chrysotile. 
Fortunately the plastics industry uses primarily chrysotile asbestos 
and in most products the fibers are locked-in to prevent airborrs 
contamination. Although asbestos dust levels are generally 
lower than expected, industry continues to expend large amounts 
of time and money te further improve the quality of the workolaces. 
Although the general public is not currently in danger, occupational 
controls are required to prevent future environmental contaminavion. 

Chrysotile asbestcs is an important and necessary raw meterial, 
vital to the nation's safety and economy; and, with proper 
control, it can be used safely and in compliance with government 

regulations. Medical, scientific, government, and industrial 
personnel must continue to work closely together to establish 
reasonable exposure limits, provide safe work areas, and eliminate 

any possibility of public endangerment. 

SJ
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TABLE | 

APPARENT U.S. CONSUMPTION OF ASBESTOS, TONS® 

($ of Total Shown in Parentheses) 

Year Total Chrysotile Amosite Croctdol Ite 

1967 720583 686044(95) 12558(1.7) 14917(2.1) ~ 

1968 817363 775711095) 20467(2.5) 13965(1.7) 

1969 784321 749708(96) 14618(1.9) 10558(1.3) 

1970 428131 695770(96) 14261(2.0) 8936(1.2) 

1971 758571 729272(96) 14580(1.9) 6953(0.9) 

1972 808554 79102098) 7125(0.9) 5374(0.7) 

*#intormation based on import and production data from United 

States Bureau of Mines Minerals Yearbooks. 

FORMULA 

COMPOSITION, % 
$102 
MgO 
Fed 

Fe23 
Al203 
H cao 
Naz0 
Cad+Na 20 

CRYSTALS 

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

TABLE I 

COMPARATIVE DATA FC ASBESTOS MINERALS 

CHRYSOTILE CROC IDOLITE AMOS ITE ANTHOPHYLL ITE 

3MgO- 25 109+ 2H20 Na 20: Fe203: 3F ed: 1.5MgO- 5.5Fe0- TMgO- BS 102+ H20 
8S 102: H20 8S 102° HzO 

37-44 49-53 49-53 56-58 

39-44 0-3 l-7 28-34 

0-6 (3-20 34-44 x12 

O-5 17-20 - - 

O-2 - 2-9 O-2 

12-15 2-5 2-5 1-6 . 
0-5 Coal oe - 

- 4-8 - - 

- - 0-3 - 

Fine Fibers Brittle 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 5.56 

180-300 600-900 600-900 600-900 

800 600 200 <4 

Positive Negative Negative Negative 

Poor Good Good Very Good 

Good Good Felr Good 

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

Volume 2, p. 136(1948).
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