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Prelininary Peoort: ®Spacial Survey cn Esbestos Particles in
Parenteral Drugs® - INFORMATION NME'D2AMTUN

PURPOSE

In our Information Memorandum to the Cormissicner dated January 24, 1972,
concern vwas excressed in trhe potential rmedical hazards posed by the
presence of zsbestos particies especially in parenteral drugs.

In order to obtain information to assess this potential, a2 Spacial Survey
was instituted which entailed the inszection (with the collecticn of
appropriate samples) of fourteen parenteral crug nanuftacturers. The
objective of this study vwas to determine the extent of use o7 asbestos~-
containing filters and filter aids in the manufacture of druzs, end also
to z2naiyze samplies for the presence of asbastos varticles by eppropriate
methodologies, namely, light microscopy and electron microscopy.

TEXT OF INFOR'ATION

The Special Survey Progcram, dated July 16, 1972 was preoared by the Cffice
of Compliance in coilaboraticn with the Bureau Project Cificer for fstastos.
It contained methodolcgies Tor botn licht and electron microsccny to be
used by our hiew York Latoratory and Bureau of Biolozics, reseectively,
since thsy possessed the Tacilities, capabilities and requisite expertise
to carry them out.

The field inspection reports of the fourteen firms (Tab A) indicated the
following usage of asbestos filters:

a. Seven firms do not use asbestos in any form.

b. Four firms use asbestos filters but the drugs are final
filtered through meobrane filters.
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Cne of thiese firs uses astestos €ilters to filter its
rinse water witnout final filtration.

c. Two fir—s cnly use 2sbestes filters for filtzring their
rinse water but withcut fin2l filtration.

d. Cne firm uses asbestos filters in all {ts fiitrations
without final filtretion.

The pronosed rethndoleny for Lizht Microscony was recified (725 2) bv our
N. Y. Lancratory @nzlyst taczuse of cevare nroblers cncountered in tne
£{1tration orececs and in the oresaraticn of the rercrane filter for
observation of the cifferznt szmoles. They were exz-ired at 472-5C0X
using tiamarski-Interference, Phase Contrest and Polarized Licht Yicroscony.
Saventeon szm—les collectad in the Survecy viere subjected to the preczoure
and the results (Tab %) showed 11 rpositive for prescnce of astestos,

1 ouestionable nesitive, 1 nesative end 4 cculd not be satisfactorily
corpleted because of preparation preblens.

The proposed rmethedolegy for Electron icroscepy 1ikewise was rodi{fied
(Tab C) by our Curcau of Biologics analyst because of prodle~s encountered
in preparing end 2nalyzino the sarples. They were examined by Scanning
and Transrission Electron Microscopy folleowing prepzraticn of sz-oles
ef{ther by ashing, fiitration or centrifusation using 2shastos-{ree reaqents
and clezn room techninques; icentification was based on rorpholcsy and in
some cases by electircn diffractien. '

This phase of the analysis presented the extremely difficult preblen of
quantitation. The use of a ccrouter is presently being utilizad to
surmount this difficulty. Since this study is still cngoing, the results
can only be stated {n gqualitative terws.,

The seventeen sacples analyzed (Tab A) showed 12 positive and 5 have not
been satisfacterily completed because of preparation problers,

J. Richard Crout, M.D.

Enclosures ~

Yab A - Preliminary Pesults of Special Survey

Tab 8 - Lfcht Microsceoy

Tab € - Transrissicn Electron ¥croscepy 2nd Scanning Electron #icroscopy

Prepared by: BD-140, ARCasola, 8§/3/73, X33418

ce:
JKE% BD-1 RD-2/MJFinkel BD-100 BD-140/Files
0L-2 BD-140/ARCasola:abe/S3/9/73 BD-108/JKLamar B5I1-420/PMcGrath
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i of fourtcen firms with recard to the use of
asbestos filters, 2nd of analysical resuits by 1i3n% and eleciren
microsecny cstained on tna sevenieen samoies procured Trom these fivms
by our inspactors.

It cannot be stressad streonaly encugh that ezch drug preduct, whan
subjectzd to ths analytical preczcuras, presenzed its own individuzl
probien(s) of preparation due te its distinctive cheniczl end saysical
properties znd moce of preparation. Therefors, it may D2 nocessary o
utilize a different and possitly unigue preczdure, rather than e
standard one, in order %o render each sa~ple amenable for analysis.

It should ba noted that one firm (£10) was not manufacturing at the tire

of inspection. Thus, ne samole was.available for the study. Irncigently

{t was tha sole firn using asbestos fiiters in productiscn without the use
of a2 final membrane filter.

Two sarples were obtained from three firms (# 1, 2, 3) in an atternt to
correlate, to some extent, the effect cn the asbestos centent by the
elimination, or reducticn, in the use of asbestos Tilters in production.

No attempt has been made {n this prelininary report to describe the fibers,

found by light micrescooy, according to size categeries. This will be
done in tha final repert.
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RESULTS OF SPECIAL SURVEY

Fim Use of Asbestos Jse of Membrane Sample Amount Light !icroscopy Electron Microscopy
filter Filter (or Final 400-600 X Fibers Prescnce of Asbestos
Filter) as chrysotile and/or Fibers
amphibole
1 no yes a1 m 3 Positive
b{2): 1 m " Positive
2 yes yes al3): 1 m 8 Positiva
(only for (4)
rinse water) bt*/: 10 m) 9 Positive
3 yes yes a(§): 149. preparation problem preparation problem
b(ﬁ): 1g.
4 yes yes 1000 m1 7 Positive
5 no yes 10 ml 7 Positive
6 no yes 30 1 preparation problem preparation probicm
7 yes yes (not for a: 500 mg 0 preparatfon problem
(only for rinse water)
rinse water) b: 500 mg 27 Positive
8 yes '
(fot for rinse 149. 5 Positive

water)
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Fimm Use of Asbestos
filter

RESULTS OF SPECIAL SURVEY CONT'D

Liqght Microscopy
400-50n X Fibers

Use of Membrane Sample Amount

Filter (or Final

Electron Microscopy
Prescence of Asbestos

Filter) as chrysotile and/or Fibers
. ~amphibole
9 no yes 40 gq. preparatfon problem preparation problem
@0 yes no no sample - .
' available
1] no yes 1000 ml 1 Positive
12 no yes sbo ml 25 Positive
(questionably
positive, fdentity
not assured)
13 yes yes 30 m ° 4 Positive
(not for rinse -
. water)
14 no yes 1'ml 1 Positive
NOTES: (1) drug produced using asbestos filter before 1t was climinated by firm'’
2) same drug produced using only final membrane filter
3) & 54; these are different drugs produced by the firm
5) & {6) same drugs respectively before and after partial eldmination of ashastos filters in the

menufacture
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Lizht licroescony: -
Using clean room tzchnicues a given 2mount of s2—ole, 25 susoznsicn or
soluticn, §s filtered cnto 2 5.22 ricrza millioore fitter, 12 4, in
dizmzter, in a Suinnex no]dar us1r; vacuo., It 4s rinse< wi.h 129 m1.
of ultra-cizzn <istilisd water, €cilerzd ty a rinze w1‘~ 5rl. ulirz-
cicen isciutyl 2lconel. Ajicd tha filter to Zry in PJ]d:r using vecuim,
Rzmove trhz filter arnd place it on 2 03z2ss slide - cover tre sa=nle and
2lica it o dry for 1 hour 2t 152-132°C on a hot pizte. Plzze thz cdried
filter in 2 plastic zzeri dish for storace., To ex=rmirnes, tount tha driad
filter ¢cn 2 clezn sliZa wita 2 1 o 1 scivtion of Jlet:fl cxzlate end
dirmathyl phthalatz (refractive ircex 1.435 to 1.472). Cover with 2 pre-
cleanzd cover glass &nd exznine in the licht microscose using phase
contrast, polarized light and Komarski interference microscopy.

t
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Transsission Electron Micresceny

e

iA) % given anount of a s2-3le is susoended 1n filtered distilied weter
filter wore siz>2 £.22 nicren) to cive 45 ml. It s centrifuszd et

22,023 rim for 1 heur dn & numzar 23 rovor en o2 moce]l L1 Beciran
centrifuge., The sunzrnatant fluid is coured off znd thz pellet resus-
perced. Th2 serple is czntrifuzad azzin for 1 hour 2t 22,0702 rom. The
sunernatant 1s :'urcﬁ cff 2n? th2 peilet susrendsd in 5.1 nl. of filtered
distillad wat 4 five microliter drez of fnis oreoaraticn is nlacad

on 2n e];c~., "1crcs"c:e c¥i< gnd exa2mined at 25,2770 —zonificztinn,
Asbesios par.lclcs are fdentified by merpiology 2nd electron cefracticn.
(B) A givan arount o‘ a sarsle is oushed throush a 8.22 nicron membrane
f{lter and rinsed with filtered distillzd water, dried and ashed in a o
temperature asner. The ash is resuspenced in 0.1 nl. of filterad distilled
water and dispersed using an uldtrasonic cenerator or plzced di ect]y 01 the
electron nicroscope ¢tid and exawined at 27,022 magnification.

Scanning Electron Microscopy: N

A given arount of sz=ple is pushad through a 0.22 nicron membrane filter
and rinsed with filtered distilled water. The f11 ar id eithar ccated

with CGold-Palladiun and exzminad in tha Scanning Hicroscere, or ashed and
the ash {s exadined in the Scanning Electron Yicroscore after being coated
with Gold-Palladium. Enercy Dispersive X-ray Analysis is dona on fibers
and a count of Magnesium and Silicon peaks is used to determine the presence
of asbestos.

. dty
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FROM

SUBJECT:

PUBLIC HESLTH SERVICE
FOOD AND DRUG ADMINISTRATION

Dr. Armdnd Casola - Chairman, Asbestos Work DATE: July 10, 1973
Group, BD-54

Dr. Bennett L. Elisberg, Director, Division of% t@J*ii/
Pathology, BoB v J

: Mr. Philip McGrath, Director, Electron Microscopy Branchq%ﬁyxh,

Division of Pathology, BoB

Electron Microscopic Examination of a Suspension of 7RF02 Asbestos Before
and After Filtration Through an Asbestos Filter Pad

One gram of 7RF02 asbestos from the Johns Manville Co. was suspended in
100 ml of distilled water. This suspension was filtered through a 6 cm.
diameter sterilizing asbestos filter pad into a tibulated Erlenmeyer
flask using laboratory vacuum with a negative pressure of approximately
20 to 25 inches of mercury. Carbon and formvar coated 300 mesh copper
electron microscope grids were prepared by placing a 5 microliter drop
of sample per grid and allowing it to+dry in a closed petri dish. Five
grids each were prepared from the sample before filtration and after
filtration.

-
’

The five grids prepared from the asbestos suspension before filtration

showed every grid square covered almost completely with asbestos fibers
and fibrils. (Prints #1 and #2)

The five grids prepared from the filtrate show an occasional small clump
of fibrils, one clump per every 30 grid squares counted. (Print #3)over
210 grid squares were surveyed at 20,000 magnification.

Filtration through an asbestos filter pad demonstrated the remarkable
capacity of this device to reduce the amount of asbestos in a given
sample. The few clumps of fibers seen may have come from the filter
itself during filtration or have been a contaminant on the reverse
surface of the filter, The filter was not washed before use but was
used directly from the box without any treatment. Standard laboratory
practice usually calls for wetting the filter by running 50 to 100 ml
of water through the pad. The method we decided to employ called for
the crudest laboratory procedure to test this device. I believe this
demonstration illustrates the usefulness of this device when used as a
depth filter in reducing the asbestos load of a sample.
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Suspension 7FRO2 after filtration
TeEoMe

Magnification 8,284
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Suspension 7FRGZ before filtration
T’E‘i’{.

Magnification 3.6596 1

LY



