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iy formax ccli{,jus in the dRivizion ef Inxim,‘t,»‘. Hralena of
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Bow Fork State and T Towve o0 tho oposoertunity S0 oo
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of 4aie workeos in Now Youlo Diata, including, clinlica

1)
redisloaical end environwints.., observations o

e eus otudics

1, mrreciological,

43 b

in edditiony we have

oice studicsd the morteliily eoxpariences asmong workers in {2lc mining amdd

wiiidiage In most instensese w2 bave had the invaluable opportunity to

ozl hn the elinical with ¢k snvirenmental datae.

Iin ¢

niraly ve hove

oot 0o sustained dnboliation v 8ignificent awounts of coTmexcinl tuic

GEorLo0 tine vreid dnditicl expocure, can produce @ £yimaious

et cemsentliz, tremolite, anthophyllite and

rem daests ot Ty navhoanategte Moreovers free silica

izt Liv varicble smounts, usually nst averss.n)

Hpeedfice)ly with voegerd to our mortslivy own

ot

e patULan ToaBui%e 103 commorcial tale to whlch thr tnic vor
o conid crntenana nat enly the minoral taley but also othex

ar ingradd

was often

;‘.,Ju-

N

@ than 3

JLRENTET

it e e 2utended poriod of (4me, or where thare was & significznt

tie Form of

LoTh nate

prasent in the

J porcoente

awong tale

coriiess, we found in an earlier study of tale voriexrs {minexs end wiilers)

w20 hed 1D ox movre years of exposure to telc dust that the proportionat

mortality from carcinema of the lung and pic

fouyr times that of the goneral populations i

Dunmeese In incldence of mallgnancy appeared in i

vhruly, these in the 60 to 79 year age group, yathexr

(2)

D VODKETS wia

A nif..«.( ant
t21¢ workers,

i otlo 40 1o 59

your ngo group” ‘e This observaticn in the tale workerc wus oy wezisnce

¢ith those found in & group ¢f ssbestos insulzntors who had the samo

curation of exposwre covering a simller time poeried

f

”

v e e ey
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.5
o
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e« 1The aszostos
oansiors obarad en dncreared dneddonce of martelity from lung cnnoes dn
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tviaet ored ¢ oriHoneuws smong taic workers wie not cignificantly different
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¢xom thot of ths gene, sanulation; rhereas ammng *?.h’zb%tw fnrulators

tha incidencae of gésﬁxtintuat dal malignancy wes o cdlloancly Righer Chan
¢hat of tho goneral populatlivae W2 postulated that the earlisr occurrenzoe of
malignancies among the asbizics insulators was due to two factorse The fivst
wag ths relatively greater csrxcinogenicity of the chrysotile asbestos as
corpurad to commsrcinl talce The second factor wus tha expesure of thez
fnsuistors to graater quantitics of chrysotile csbeostos as‘cczparﬁd to the
ale voThors wid Wers axpo;;d L3 . osex quaniitiecs of commavcicl tale dust
rhich was wduixed with appra czmb4¢ auovnts of treomilto ond anthophylilis

P
%

G3besiose wur obsorvaticonc ravox»d ths first factore The esviler atu@yi“z
aiso showed an incressed incldence of deaths dus to tale pnovazoconiosis
gndor 45 couplicationae

A follow-up study was made to bring our moriality data zmong the walc
warkars ud o date and to provide additional Inizrmation not revorited i ke
cerrier stidlye Thse pertinent data is indicstou @ luv,

AL the talc workers employed in 1940 who ii:d 2ccuwmileted 15 or e
weors of cxaposure to comesrcisl tule duét as well oz those vho wdaleved a

minirnm of 15 years of such exposure between 1940 znd 1969 wers included wn

&"

the follow-up study. The group totaled ZoU -l 0 wndg it Ls bolicved thdat
the overall number congstlituted the total work oo in thr vorker populasicn
uder study. The data wers cobtained from a number ui cuure e PInt records
vare exanined and the work history of aesch indivicual wae ontlolodg 0 fncliude
changes of job and speciiic years of erploymsnts. Doath ceresilcato s vexa

studied in 2ll instances where they waze availablee The records of the

piysicinns who had attended the workers privately were reviewads Substantial

b3 < Ll . Al -
A E s A B 2 e - EYES on . - & 20 N -
ceajoel Inforsution ea the mojonlty of The roxkery wian oveiloble Lo LR
SIS TR & Py L A ol PRy 3. N q » 4a \ S el - - TP O B I | RN .-
07 whve Diefolieos of Indeoy a7 Jynder sra v el s o sd WA lonnt o suvren o
.
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o L PPN PRSI e - . P o, - . R, L 5 % &
atde  flocpital records; dncivd.na autopoy moports ol hlstoloalcoll

7 nhiin e WIFD examin.d nlv“ﬁt‘” svailable. Autousy or biopsy records
wery obtaks ed in 08 05 x“w iCh .. athae

A cc”“&r:son was uadc o; Lha neerved prcpcrticnzl mortality rates yrem

£5Y 206 fia causes dz th the envacted rates among slmilar populstion groups

»»»»»

and cny wuand satisf tor& Fer o cescriptiv@ 6tuay of this natwwe The

I3
{

Fopeavel. . nd cbserved mosvalit .&tributed to cancer of the lung ond pivis

R TRAIN “ﬁfvrointaw¢ il st nu periton@un and cazdise disonses wunxo

¢ 30t o thz erpected rortaliiles dua to the above causes in thay vexisuwr

”’}

- -

WvLgzedite | Tha expected moxtality for the tstal growd Tepresents tha poce

k5l

27
ite

el 68 ’3*&& ﬂug white won dn the hited States dua Lo tho opas

R ih-iuﬁ ey iibﬁe This particulax year wag chosen o8 standord Logois

&

e te e addun yonr of death spong the 100 deathse For each of the Leyoiy

vuzhodsy the median years, namely, 1942, 1v.., .02 1957 wnd 1902 wess

venrs a iﬂm HEOUD oz 260 talc uorxerﬁ studied, ti.ozo vore 108 diathss  Thow

paE a3 ta*ﬂl of 25 deaths from malignanciesc Of these 25 desths, i3 wipk duzm
&o lung ond plsurel welignanciesy § were duv o oo riatestinel ead pexitoner
ralignnneios end 3 wers dug to other malicnuncluse sy deaths resulted Tyon
conilae diseasey othor than cox nuimnnﬁleg and <! O . L3 ovaro artributzbio o
prcnneconiosis and its cemplicaticnac Aceldents and vulcidis - osounted Joz

L odtnths wad thore were 16 deaths due o other czuscs (Tabls Li. Ia% aversge

3

(54}
¢t
o
".'
Fa

Lga ot d eth of tha 108 tale woxhers w2g 603 ygarse with & range 2f &
FEarge Environmental sxposuve data wan available fn 97 of tha 103 donth

L 299

Letorie TRy mana curation of oyaanues for this creuns was 24.1 yeaws, wilh o

PO LD Ty s venwse e Cooon o ot ponlondaganly o taios
treoriliie, anthophyllite, carionzte duste end & suxll amount of froe silics.
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Cooparative dust counts at the talc mines and wills prior to 1949 and
between 1946 and 1969 ware cbtained (Table €)a ' ‘
vere With regard to the desths due to malignaicles, 12 of the 13 malignancios
of tha lung and pleurn ware carcinomaz of the .tng nnd I was ¢ {ibrosarcoma
¢0%:tho pleuras Of the 9 ralignancies of the gastrointestinal tract and
reritoncun, 3 were cancers of the stomachy 2 were cansery of the liver, 1 of
thichi-was ¢ primary hepotora of the liver and tho cthit o motactasis from a
gastrdiniestinal mslignaney; 1 was a cancexr ¢f ¢he auirng 2 vwore cancers of
the poacveasy and 1 vos o eoritonesl mesolnelicnae b O malignonclos
fvolving othoer sites in-luded 1 retreperitencul zmatiivlun cell sorcoms,
3 cheenic lymphatic icu's sia and 1 Hodgh$ns?® disnons We+ie 3). Ths overall
proportional wertalility of carcinoma of the lung wad wiewrs s four times
€hat evmocteds Consistent with our previous cbserviltion, & significant
jncrease apveared to occur in the ago group of &0 <o 7Y wears rather than in
%hd 40 to 59 year age group (Teble 2). As I have slrnadv mntioned. this
finding arong tale workers was at varionce ulth whav wo ad ohaexved among
asbestos insulators where the obsexzved valuvc: in Loth 2he 40 1o 59 and 60 to
T2 year uge groups vore significently diffexcnt fzew thr capected veluese
In the abeence of adequate emoking dotae cne carnot eciceu the role played by

emoking in accounting for the differencez in ths occuryency of palignonciese

F

oo - Hhan caxclnoma of the lﬁng and pleury was roiated to cach of the six
Y%oyear periods, namely, from 1940 to 1969, it iz lszoriant to note that the
ebxerved prapartionaé mortality from carciroma of the lung was spproximately’
four times as much &s the expected mortalitly durlng the vears 194% to 1649
end dropped to approcch tho expocted mortality in the years 19€0 to 1964 and

ey 0

) ¢Ye  The cifforonces botiiren the chuierved ard exnectod

k)

o

IS0 te 1943 {Tebl

portelity rates wero eigniflicaent in 1980-54 and insignificent in 1960-64 and
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$06%=3% . The loproved mortclitly erperisnce b-r’ztm@ﬂ’éo and 1989 and to

daate {1973) in the case 0¥ sung eand plevrsl cancers ls pavticuluarly pertinomt
i . -

‘éfacé ?nvixowmen al contrels have resulied in an sppreclable reduction in the
'vt‘countt in the nines end mills, although the flber counte still excend
(é§;rgre ;ét thre shold 1imit value for asbestos dust by spproximately four o
(éz;;'»:mgs (’abls 6)a Thie rinding indicates that the present thraszhold imig
réégginu‘ o) fSeers/ml with a fiber length greater than © microns for fibrous

VLT : *

fadce ;;:ludiug verolits and . oophyllito, §s basically adequatse
Vaeh 3n3cd to cancay of the gastrointestinai txact and peritonew: smong

tha 4o uarkwrz, we did not find nny significant diffcrence batwesn the

7A.

-"'

ﬁbswnv ¢ end axvncf=d valuse &n the overall end specific zge groups studied

b P

{70075 91 and awe consistent with findings reportad by Kiviluoto and

proe aTs i
- - o

tousrmeaT C lan g :nthophyllite workerse These findings differ from thoso

Shoonrn Ba srtesdes dnoninbarae whore o siont Sicant Ancreass in the observed

Incidonoe of gastrolntestinal malignancy wez sound in the overall and

~ . - . N . ’
@pﬁ@iﬁic ¥08 groups sﬁudied‘z). Our findings zumong asbestos insulatexrs

%éﬁ& :i ‘ﬁgr to those reported by Seli off, Mzmmond and Churﬁ( )

v-"té% mhﬂ ‘29 deaths dus to pneumoconiosis and its corplications, 20 wars
TR
awm t; cor pulmonale, 8 to advanced tubarcuicsis .d 4 to bronchopnounmoniae

Tho lnps»u time from the first commercial {uic cult exvosure to death in this

[4

frcup avaraged 309 years with a range of 1B to < veurse A1l 29 had Lhelr

initial exposures prior to 1945 at which time more effoctive engineering

controis, including waet drilling in the talc nidnes, were introiuccde The

-

macvntaue oi deaths due to pnaumoconiosis and its complicaticnz has
dscreased by more than 50 porcent in the last H~year period studied, nemaly,
05508, &: cunpared to the preezding perled (Tuble 3)e The nutheor of

$on s paeoanly reflects whu gronliur eopiswees satich ocevared du tro ool i

vi e Y e b tea
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years of Gmlwrwﬁte’longea interval must iapms.mer. before the
effect of controls on ths dncidence of gneunoconiosis con bs appralsed
rare definitively 4n the plant studlede 1% is noteworthy, howover, that
in -another study of a cifferent plant processing & similar mixture of talec,
tremolite and énthophyllitog but wharein controls were installed at the
fnception of operaticns in 1348, only 1 of 39 workers had & chest
wogntgencoran consistont with pneunmoconlosise Thé rean exposure of the
39 workexs was 16.2 voiry <iith 2 rangs of 11 4o 22 vearse. The worker
whose ¢h2st reentosnoor o was eonslstent wiils pnouncceniosis was a Towyear
ald man wio hed a neo~ :odvetive cough, & Crade b dyspnes and who worked
g8 :8 janitor for 1l v. . 2e The low incldence of pnewmocoainsis was found
dazplite ihe presence of reiatively high Fitor ind dust counts in this
plant(é)p The {iber counts excceded by two {o iy times the precent
Almnshatd 38ats unties af B fibers/ml with ¢ length greater thon & microns.
in-terms of timzevoighted averages, Huplys and &5sociatea:7; found no
asbestosic among workers exposed less than <0 mypei-yszrs to chrysotils
and smosite in ship constructione In the sitwdy of the plant huving controls
since the start of o;%rations(e)g it waz found that an apprecisble number
of workers excoeded tho 60 mppcfeyears, but did rot show any evidsnce of
pneumoconlosis as dotoermined by the crlteric of Muphy ond sseociales. The-
findings from the atudy of the plant having conirxols drcw ths onnet of
eparations suggest that tremelite and anthophyllite zre less fibroegenic
than chrysntile or amcsite st comparable dust exposures

Of the 30 cardize desths, exsluding cox puimaﬁala, 22 hzd coronaxy
artery diseasey 5 had hypertensive haart ulseaue and 3 had rheumatic heart
disease. Rathor surprising wns whe obsoivatfon thzt the observed pre-

5 Y Xz : - A N Loy e N -, - -
portional rortalily frem cerdiac <yeames was lesor than the expocted



e - @
mortality in all Seveayr perlcds except the firsl, narely, 19401244 {Table 9).

i sesms reasonable to stato on the basls of the roxaining data that the

overu&l observed proporticnni nortality {rom cardiac disease among talc
wc‘kéra e s 1ower than the expected mortolitys The decreased mortelity €rom

é&&di&é'disaasa amsng talc woxkerg cannot be attributed to a predisposition

& jung ¢inces which generally results in the death of these workers st

Eé&iiéi £oa8 bafore the ey might b~ cxpected to succunb to cardiac dise0sce

\

A5 de wﬁn,xraxad, the decreascd proportional mortality from cardiac diseace

N

Vo ﬁac 0t in both the 40 to %9 a5 well as the 60 to 79 yeaxr agd groups

%r: bio 2)e IF melignancy of the lung was a factor, one would have expectad
écdiffééenca ihyiéaidence between these two age groupse The truo explanation
] ’6;735% lewer incidence of cardiac disease is open to conjecture. The purael

éﬁ&i&on&mnt in which thas talc workers lived, &s wsll as the possibility that

FA R

an L] -

m&@{ w&Vnuu LCuég LUY GQULUMHL 2vs wev aweea Siot738%e dus A ravdise arsease

4s éompared o the natfonal rates

isr::i’%rusi that the information I have submitted this rorning will provids
tho ﬁﬁfééu of Mres with essential data relating to the occupational harzcds
éé é&pésvzé-té‘talc, fibrous talc gnd tremolitz dusts in order to evaluate
éﬁﬁ.édaquucy ¢f tho existing threshold 1imit values {or pura tale and talc

ﬁiXﬁé with tremolite and enthophyllite,

o .
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1. Rleinfcid. i, mzegite, Cuy wiiTito, o. 2mi oie
Talc Lrost }nnal;:Laa on Luvl tuiziich. Aron Lol
Lale37, 1ell, Table 1
. T B . : . - y
éo Elelnfeld, t., teeive, J., Uoownor, L. ooec 4
- . ) . - e, .‘r
Tale ~in--r Geuses of Death {n 108 Tale Workers
During Pericd of 1940 to 1969
£e3-87, ul0,
3. Kicinicld, M., MMzrciszg, 2. an? o reln,

‘Causeg of Death - o . - LT

Malignancles - - - oo, L ri-o . A5
Lung and Pleura i3
Gastrointestinal and peritoneal . . . . §.
All othet malignancies 3

Itz S :

Cardinc Ueaths (other than cor pulmoaale) 30
[SOIANS G

?naumoconioaxs and CGGleca:lGns e

- e [N

Ancidcnta cr Suiﬂidéﬂ T ' g

fe e STl L eTov L 1te el : -
All Other Cauae& 16
AT
Iel LIl lIniuIat. FTIzio - DT
Total ‘ 108
TS S .. I A C L R R S -
e ldciroil, LLTrLlte, < Y
- ~e . e ~f 2.
el SITILOIS Lo ToLou .
1.0 PR . . ...J.'.
7. 1T T C: Voo
[P A A R S A S

7.8

14.8

100.0
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Deaths and Proportional Mortality From (rreinoman of the Ecoplratorsy

Tilia 2

Traat, of ths

Castrointestinal Troed, end Frem Jariiac Diseasss Among Tale Workers by Age,
16 =-1969
Az Crovup Total Pesthy and Propestional Veaths and Propertlonal Deatis and Properiional
Posths Yortality From Respira~ iorzality Trom Gastro- ¥ortality Froz Cardiac
tory Cancers cntestinal Cancers Dispazes
AT T e (‘%> RSl ¥ - ‘};,) g (?;5 T TRy
No Obterved  Expected l'o QObgerved  Fupected o Observed Rxpociad
gy 3 0 ¢ 1.6 J 9 z.5 i 23.3 211
60-52 47 4 8.5 5.2 A 6.5 5.7 ¢ 11 28,4 us.2 !
£2~79 54 9 16.6 3.6 3 7.4 7.2 17 31.5 L7 .8
50-84 4’ 0 0 1.1 i 25.0 5.3 1, 25.0 87,1
Total 108 13 12.0 3.7 8 7.4 6.5 30 3.8 L5.8




*Tadls 3

Csuses of Death ir 108 Talc Workers®
During the Parlod 1940-1969

Cause of Death 1940=44 1645~4% 1620-54 195559 196084 196%=69 Total
¥slienanclies
Lung end Pleura - 2 ) g 3 2 13 ]
Stomach - i as 1 - 1 .
| AT i > o i - - 2
Coiun o - 2 o - o 1
Pricrezs = - - - h ) -
Peritoneum - - - 1 ~-- - 1
Cthsr Malignancies o - 2 o « 1 3
Cerdlac Diseases 3 é - 6 g 7 30
Paevzccenicosis and ~ .
Complications 2 4 2 8 9 4 . .
Accidents and Sulcides 1} 1 1 2 2 3 8"
Others - 3 1 1 5 é 16
Toted 7 17 i) 25 23 23 108

#uho 133 at least 15 OF DOTE 70as3 OF GXPOSUTS 1o Tale d15hs



Degths and BExpected lortality from Czns

NS

L]

T Y 2

o Tablr &4

v 3

Toater Vet

R

oer of th Lung and Pleura snd of the

A

“?

.r

vy

Gastrointestinal Tract end Peritcneum Among Talc Vorkers 1340-1969

!

M
i

[

L]

Lung znd Pleun: Gastrointestingl Tract gnd Perltoneum
Deaths Eroportional Mortallity P .Deaths Froportional Mortality P
(%) L
Observed Expected - 1 Cbserved Expacted . :
- 1 - -
10404 v} 0 - 260 ! ~ b3 - 14.3 7.5 ! i
1945 -49 2 - 117 STy § - 8 - 2 1 5.8 1 Te N
19204 1 12.9 - 4.3 - 8 1 l - 12.% - Tali 1 i
1935-59 b 20.0 - 847 "8 -~ 3 -12.0 1667 RE
1960-64 3 10,7 Y] - NS no 3 3.6 76,2 b
1665~69 2 8.7 Te? NS 2 "§3 631 S
: n @ d
- - i 1 .
Total i3 9 )
1
P = probability
5 = gignificant -
NS v not significant



Toble $

Poathy: and Bepected Movtallty From Cardiac Disesse
&vong Tale VWorkers 194(-196G9

’

7,
Deaths Frorortinnal Mortality (%)
Osserved Expected
194040 3 , 52.8 32.5
168553 é 35,3 a1.0
1950=54 & 0 46.0
1955=39 ® T avew “wve>
1250-64 8. 22.6 A6.6
1965~69 ﬁ ' 30.46 R5.5
Total 30




Table 6
Coemparative Duet and Fiber Counts ad ¢ro Varlisus Tale Hining ons 5111ing Operatiens

Pre 1943 throuah 1965 1972 / T
Dust Counts*® Dust Counts® Fibor Coun,
Pre 1945 1946-1965 1965«31969
Ave 5% Jled.t# Aveod  MNad i Ev3e®l Had.®% AVatE  Mod,.a®
Drilling 818 413 s} 3 i9 19 7 7 - 3
Bucking 126 30 5 5 9 9 3 3. 2
Pre 1048 1943-1965 | 'Y
Crushing 180 6% 42 13 3 0 3 . 1% é2
Screcnlng &9 63 K¥4 57 e . oo = ‘ P
M1ling 92 78 2 20 £0 24 7 7 2
Gornering & ‘
Seperating 278 70 27 27 . ow o ! 13 ¢ 27
Pulveriring -— . 23 28 - . . -en : o
Bagging U 129 27 23 29 25 27 27 47
RR & Truck A . -
Leading . - o 73 63 £3 20 38 28 24 N
Blew Roowrsa® 1227 1196 .
Cpen Chutcs®#d 125 g3

®Dust counts in mppcfs f£iber counts in noe fibers/ml s in lencth
¥%Zve. = averagej bcde = median
##xCperation discontinued after 1948
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L;st sumare; 1 owalked through a . cer in.workmen who inhale it, and,
Cendcs plant tu see how ducty 1twas f interestingly cnough, these workrien

canee ane of o potienss nad devel also have an increased ncidenca of

oA lung tiouble oiter worbing there cancer of the gastrointestinal tract, par
r soveral years, Wit the plant tself ticularly of the stomach.
2 oair seemed farrdy clol Howeser, . Then, with tlus entire subject stiil
en Towaihed ouvtade, Tosaw piled fresh in my mind, Lwent shopring with
ot a sbed o numerer of open sacks my wife ot a market near our beach
Do ottish posrar wnich the manaoer home in Laguna. Thete 1s a japanese
ad mie was tale 1t was o e added population in Laguna, 2nd this ~o:-

s tne clay. A siniit breese stured the

mifze of the tale, prcning up some

.
el
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stomach cancer.
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(1)

MODIFIED FDA OPTICAL FOR ASBESTOS IN TALC

The mothod 1s essentially similar to the procedure as
outlined by A. BE. Schulzce and W. V. Eisenberg of the

U. 5. Food and Drug Administration, Washington, D.C.,
August 20, 1973. Considerable experiencz is necessary
to obtain . uniformly well-dispersed sample on the slide.
Equipment, etc.:

A. Leitz Orthoplan Petrcgraphic Microscope.

B. Magnification 500X. Resolution is 0.4 micron. (1)

C. Diameter of field at 500X is 0.350 mm.

D. Arcea of the field at 500X is 0.096mm?2.

E. Area of 100 fields (which are taken at random) is
equal to 9.60 mm2.

F. Use 18 x 18 mm squarec cover slip over 1 mg of saunple.
Area of the cover slip is 342 mm2.

" Vrvy marh fihav datectred 1n (0D fielas. maultIiniv Dy $4
for total number of fibers in 1 mg sample.

H. 1f the population of asbestos is heavy, only 5 to 10
fields are necessary for counting which is then extra-
polatad to the entire sample under the cover glass.

I. Use OJHA definition of fiber: 5 microns or greater in
length and a length-to-width aspect ratio of at least
3:1.

Note: 500X magnification is recommended rather than the

approximately 400X of the original procedure in order to (a)
assure Becke Line determination; and (b) field contains fewer
particles and is less confusing.

It should be recognized that theoretically we could observe at
500X some fibers which might not be determined at 400X, thus
resulting in a slichtly higher "asbestos fiber count" than for

the

3.

same sample obscerved at 400X.

From a petrographic viewpoint, we prefer to go immediately
after "culprits" with appropriate index oils rather than
the two-slide wethod as proposed by Schulze and Eisenberg

i‘u‘m. December 17, 1977
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in which asbestos tibors are counted rcelative to talc in-
dices of refractvion. Thig nethod presents too many tech-
nical (optical) problems and can be misleading. For
example, if scpioclite fibers are present, and using the
DA 1.574 liquid slide, these fibers have to be counted
as chryso:ile,

Be sure the material is essentially talc. Use liguid with
n of 1.590 for confirmztion and at same time look for
apparent gross contaminaticn.

The Becke Line is extremaly difficult to interpret on fi-
brous-appearing talc. PMore often than not, there is dis-
agreement among petrographers in the same laboratory on
precisely the same fibrous-appearinc talc particle as to
whether the Becke Line is moving in or out. With experience,
however, the talc particles standing on edoe can readily be
determined by the relatively high interference order color.
Also, in an cil of 1.556 under plane polarized light, the
particles will match the oil from an anglzs of approximately
450 to0 80°, but never in the N-8 or E-W directions.

If not Fresent as larqe Dundles, the most dltflcult asbestos

—~ — T .o /xr

lll.Lut‘l d.‘L L uk_,L_t.,_Lm.Lu\. _1..) \,l.L,LVDU\_.L_A.b- AL AU aata e (s
direction) we use is 1.556. epare 1 mg slide with L.>2b
0il and proceed with determination. Under conditions of
crossed Nicols and near maximum light intensity, proceed

to look for chrysotile showing maximum interference color
at 459, Now check for parallel extinction. Switch to
plane polarized light, reduce the light intensity and iris
diaphrag.y for contrast and check the gamma index. If fiber
is chrysotile, it will nearly disappear or show Christiansen
effect for gamma index. Rotate the stage 90° to get rela-
tive bearing of Alpha index. The fiber should now stand out
in high rel 1ef with Becke Line going into the oil. Then
check for positive elongation.

The most common asbestiform amphibole to be asscciated with
talc is tremolite. Prepare 1 mg slide with 1.622 oil

(gamma index for tremolite) and procced with determination
(now, all non-tremolitic particles stand out in high relief).
Go for tremclite's most characteristic feature which is in-
clined extinction of about 10° to 14° (gamma index to the 2
direction). Av position of extinction check for gamma index.
If these match, rotate stage 90© to get relative reading of
Alpha index which is below 1.622. Confirm tremolite with
positive clongation.
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8. If Step 7 indicates the prescnce of amphibole fibers
other than tremolite by differences in extinction angle
or index of refraction, then these can be determined by
routine petrographic methols. Once species is established
use same procedure as in (7) (1 mg of sample on slide in a
characteristic oil of the mineral for counting purposes)
giving du: allowance for differences in extinction angle and
elongaticn.
{ RS -t/
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Determination of Inapplicability
for
A Regulation Entitled

"Ashestos-Form Particles in Drugs for Parenteral Injection”

The environmental assessment of this action has been accomplished on
the basis of a complete Environmental Impact Analysis Report. None of
the Department of Health, Education, and Welfare initial criteria were
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ENVIRONMENTAL ASSESSMENT REPORT

A. Summary of the Action

The Food and Drug Administration (FDA), based upon accumulating evidence
that parenteral injection of asbestos fibers may be harmful to human health,
promulgated proposed regulations on the utilization of asbestos filters
on September 23, 1973. These regulations have been modified, are now in
final form, and attempt to minimize asbestos contamination in parenteral
drugs by: (1) eliminating the use of asbestos filters in the manufacturing
process where possible or (2) requiring an appropriate non-asbestos filter
downstream of the asbestos filter to maintain a safe and efficacious product.
Only with special permission from the appropriate Bureau within the FDA will
the utilization of an asbestos filter without such subsequent filtration be

permitted.

B. Evaluation

The attached Environmental Impact Analysis Report is complete in that it

lists all of the effects likely to occur, and is accurate in that it describes

the expected results within the limits of existing knowledge with respect to
environmental relationships. The action and secondary effects of the action
have been evaluated against the Department of Health, Education, and Welfare
initial criteria, and no effects approach these levels of significance. The
benefits to human health likely to be derived from this action, therefore,

greatly outweigh the slight effects on the environment (the consequences of

process changes). All reasonable alternatives to this action do not accomplish

the health objectives of the chosen alternatives, nor do they result in less

environmental impact.



C. Application of Initial Criteria

1. Natural Resource Use. The regulation does not meet this criterion
in that it could not cause a 1% increase in mineral or fuel consumption
nationally, due to the small scale of the industry being regulated. Conversely,
a slight decrease in total asbestos mined will result from this regulation.

2. Pollution. This regulation does not meet this criterion in that no
identifiable increase in ambient air or water pollution will occur from the
action or its secondary effects due to the small scale of the section of
the industries to be affected by the regulation; nor will any emission standards
be violated by any resulting shifts in the filter production industries.
Similarly due to the small nature of this action, no identifiable
increase in waste or storage will result from the promulgation and implementa-
tion of this regulation.

3. Populations. Although this regulation is designed to diminish the
possible adverse health effects of asbestos injection, a change in the overall
age characteristic of the human population to the extent that requirements
for health, education, transportation or welfare services would be altered
probably will not occur. Although the number of people receiving parenteral
medications in the USA at least once in their lifetime is indubitably quite
significant, there is no way to quantify a cause-effect health relationship
with the possible presence of asbestos in these medications. Even qualifica-
tion of effects is subjective, at best. It is hoped that this action will
result in a health benefit to a portion of the population receiving injections
on a routine basis, but not even the most ardent supporters of limiting

regulations would claim that asbestos fibers in parenteral drugs has a definite



demographic significance and that the removal of asbestos fibers from
these products would cause human population parameters to noticably
change.

4. Services. The regulation is written in a manner to avoid the
possibility of removing an important parenteral product from health
services. Therefore, no change in capacity for health services will
result.

5. Human Values. No effect on any historical structures or
endangered species will result from this regulation, nor will any federal,

state or local standards be violated by the regulation's implementation.

D. Recommendation

Whereas this action and the effects of the action do net meet any
initial criteria, it is rccommended that a Cetermination of Tnapplicability
be applied to the promulgation of the regulation entitled, "Asbestos-Form

Particles in Drugs for Parenteral Injection."



ENVIRONMENTAL IMPACT ANALYSIS REPORT

1. Proposed Action

a., Purpose of the Action

The proposed action is the promulgation of regulations limiting the
use of asbestos and microfibrous glass filters from the parenteral injectable
drug and drug ingredient manufacturing processes by reans of Food and Drug
Administration Good Manufacturing Practices (GMPs) for these industries.

The purpose of this action is to minimize the presence of asbestos and

glass fibers as contaminants in injected drugs. The deleterious health
consequences of injection of large quantities of these types of fibers has
been demonstrated in laboratory animals, and thus prudence dictates that human
exposure of this nature be minimized. The regulation accompanying this EIAR
states that no asbestos containing or micro~fiberglass containing filter can
be used in the preparation of parenteral drugs or drug ingredients in human use
and allows for a 12 to 18 month period of process adaptation to permit the
manuifacturer to determine the best substitute for asbestos filtration without
sacrifice in product safety or quality. Should no suitable substitute be
found, a non-asbestos, non-fibrous glass filter of sufficient pore size will
be required downstream of the fibrous filter to remove the fibers of sizes
suspected to be the most hazardous. Only upon review and acceptance of
submitted evidence that neither of the above procedures results in a safe

and effective parenteral drug or drug ingredient will the FDA allow the

continuation of present practices utilizing these types of fibrous filters.



b. Environments Affected

The primary environment to be affected by this action will be the
environment of humans receiving parenteral drugs. Secondary affects of this
action will be alterations in the demands for asbestos and non-asbestos filters

and the raw materials for the production of these products.

2. Probable Impact of the Action on the Environment

a. Human Exposure

The environment of an organism can be defined as all external substances
and forces which impinge upon that organism and thereby affect his existence.
Therefore, the environment of patients receiving parenteral drugs includes
the materials in those particular drugs, including the active ingredient,
the solvent, salts, buifering agents, stabilizers, and impurities. This
regulation is designed to eliminate or minimize the fibrous impurities in
these drugs, as there are inferences from inhalation exposure to asbestos
and from experiments in laboratory animals which imply that the parenteral
administration of asbestos in humans can cause fibrosis and tumors. A
"state of the art" review of the hazards of exposure to asbestos fibers was
written for the preamble of the proposed regulations and is attached to this
EIAR as Appendix I (General Background).

The impact of this action would be to minimize the human exposure to
injected asbestos fibers which may have a deleterious effect on both the
directly exposed tissues and respiratory tissues subsequent to circulation.
There is no acceptable method of extrapolating the present data omn experimentai

animals to man in a quantitative manner, but this regulatory action is the



result of a prudent analysis of the risks, bencfits and analytical techniques
associated with the inhalation, ingestion snd parenteral administration of
asbestos fibers. The major environmental effect will be a reduction in
exposure of humans to fibrogenic and tumorogenic materials, and will

ontribute to an uncuantifiable reduction in incidence of these pathological
occurrences.

b. Effects on Raw Materials Utilization

The National Association of Filter Material Manufacturers has
informed us that at least ten grades of filter sheets or pads are provided by
the asbestos filter industry and that these filters vary in asbestos content
from 5-40%. The other basic ingredient is cellulose wood pulp. Approximately
40 mwillion pieces of asbestos filter material are produced annually of which
¢ million nieces go to parenteral or injectable drug producers. These items
are tvpically smaller than those provided to other users, such as commercial
beverage producers, and therefore, an estimate of 40 tons of asbestos and
80 tons of cellulose wood pulp (of the total 400 tons asbestos and 1,600 tons
of cellulose wood pulp used by the asbestos filter manufacturers) are required
to produce the filters which are subject to this regulation.

The 1973 Bureau of Mines Minerals Yearbook lists apparent United
Sta. 3 annual consumption of asbestos at 876,147 tons. The EPA, ir
correspondence accompanying their proposed standards for effluent guidelines
for the pulp, pavper and paperboard industries, has estimated that about 50
million tons of pulp were produced in the United States in 1973. Therefore,
the asbestos demand for parenteral filter production is 0.0045% of the U. S.

asbestos production. The amount of cellulose wood pulp required for this



production of the regulated filters is likewise insignificant (0.60016% of
U. S. production).

Cellulose acetate or nitrate ''membrane" filters are the most likely
substitutes for asbestos filters. Roughly 90 percent of the U. S. production
of these products is done by Millipore, Inc. and by the Gelwan Company. These
firms have provided information on their raw materials utilization and
estimated market sizes which demonstrates the insignificance of increases in
demand for natural resources, even assuming complete substitution of asbestos
filters by membranes. The estimates are as follows:

At most, the regulations will increase the consumption of cellulesic
materials by less than 130,000 1bs/year. These materials are derived from
wood pulp (50 million tons produced in the U. S. in 1973) and are processed with
a nunber of organic solvents (petroleum derivatives, alcohols, ketones). The
precigse identities of these solvents are confidential to these firms, but it
can be estimated that if the regulation resulted in the replacement of all six
nillion asbestos filters used annually; a maximum of one million pounds of
solvents would be required to produce the membrane substitutes.

The 1973 U. S. production figures on common solvents have been pro-

vided by the U. S. Tariff Commission - : follows:
Million lbs. produced Million lbs. produced
Methanol 7,064 Benzene 28,000
Isopropanol 1,635 Cyclohexane 2,122
Acetone 1,995

Therefore, increased demand for solvents resulting from this regulation will
amount to fractions of percents, even in the unlikely case of 100% conversion
to celliulose acetate filters by the parenteral product industry. The actual

conversion figures will depend on the success of process modifications.



3. Probable Adverse Effccts Which Cannot be Avoided

The adverse effects of this action which cannot be avoided are minimal.
The production of non-asbestos filters will of necessity increase. This
will result in a shift in raw materials utilization from asbestos to cellulose
. . - .nased solvents. The magnitude of these effects was discussed

in the previous section.

4. Alternatives to the Proposed Action

a. Different Regulations

(1) A ban on the use of asbestos filters in the process of parenteral
drug and drug ingredients without the phase-in period and without the allowances
for the use of asbestos filters with subsequent downstream filtration, should
the scientific filters sacrifice product quality, would result in the loss of
a number of medically important parenterally administrative materials. Asbestos
filters are unique in their filtration properties in that the fibrous mesh
can remove large proteins and other pyrogens without the rapid decline in
filtering capacity associated with conventional surface filters. This "depth
Iiltrration" has been responsible for the successful purification of many blood
fraccic -~+ion products. It is not the intent of this regulation to remove
all .= . ‘*»s fibers from parenteral drugs, no matter what the cost. The loss
of a litesaving parenterals due to difficulties in adapting non-asbestos
filters to the production scheme should be avoided.

(2) A regulation based on asbestos particle couna-rather than process

requirements is mot a viable option at this time due to the uncertainties



in predicting dose-~response with carcinogenic materials and due to difficulties
in quantification methodologies presently associated with asbestos fiber
counting. Electron microscopy for both qualitative and quantitative fiber
determination is a time-consuming, expensive technique requiring well-
trained technicians for both measurement and interpretation. Even then,
results are often capricious. Thus, the lack of standard methodologies for
analyses precludes the promulgation of regulations based on fiber count
in the product.
b. Nc Action

The '"'no action" alternative would allow the present use of asbestos
filters in the manufacture of parenteral drug and drug ingredients to continue
unrestricted. Although it has been argued that asbestos fibers are ubiquirous
in the environment and that man has always been exposed to a background of
asbestos in his air and water, we see a significant difference between this
natural background and the presence of asbestos contamination in materials
administered by subcutaneous, intravenous or intramuscular injection. These
administration routes circumvent the natural barriers to internal contamina~-
tion and have proven pathogenic and laboratory animal studies. Therefore,
this alternative was rejected for an alternative which attempts to minimize

the public's exposure to parenterally administered asbestos.

5. This action will not affect local, short-term use of the enviromnment nor
long~term productivity as the magnitude of resourse use is negligible in

comparison with other industrial activities.
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6. Irreversible, irretrievable commitment of natural resources resulting
from this action will be negligible due to the minor nature of the industries

affected, as discussed in section 2(b).

7. All known objections to this regulation, as proposed, are discussed in

the final regulation itself. The reader is referred to this document.

8. The Cost-Benefit Considerations of these Actions are Listed Below

The costs to the drug manufacturing industry of this regulation will
not be prohibitive. No comments on the proposed regulation from the drug
industry, directly or through trade associations, claimed that the cost
of process modification for parenteral drug production would cause hardships.
However, several veciferous communications from asbestos filter manuflacturers
indicate a fear of a significant loss in business.

b. Benefits

The benefit from this action is solely in the human health area.

The minimization of public exposure to parenterally administered asbestos
fibers is expected to have a positive long-term effect on public health,

as discussed in previous sections of this EIAR.




APPENDIX T

GENERAL BACKGROUND

"Asbestos' is a generic term for a number of hydrated silicates that,
when crushed or processed, separate into flexible fibers made up of fibrils,
Although there are many asbestos minerals, only six are of commercial
importance. Chrysotile, a tubular serpentine mineral, accounts for 95
percent of the world's production. The others, all amphiboles (crystals
with three groups of metal ions), are amosite, crocidolite, anthophyllite,
tremolite and actinolite. These asbestos minerals differ in their metallic
elemental content, range of fiber diameters, flexibility, harshness, tensile
strength, surface properties, and other attributes that determine their
industrial uses and which may affect their respirability, deposition, retention,
translocation and biologic reactivity (Ref. 1).

Many products such as cement, flooring, shingles, pipes, filters, textiles,
etc. contain asbestos of one kind or another. There are great variations
among such products with respect to the chances of fiber release during the
use of the product. The likelihood of such fiber release depends predominantly
on the ease with which the fibers can be dislodged and on the degree to which
the use of the product destroys the fibers. Almost all asbestos fiber used in
the United States for manufacturing products becomes tightly bound within
the products and usually undergoes little actual abrasion or wear before
being discarded. Asbestos cement products (accounting for most of the
asbestos used in the United States), shingles and floor tiles are in this
category. Some asbestos-containing products, such as brake linings, are sub-
jected to great friction; their rate or wear is considerable, and at times they

are almost completely worn away. In the case of brake linings, the application



of force 1s so intense and the heat created so great that most chrysotile fibers
are destroyed by being converted into another substance which 1s non-fibrous.
Nevertheless, an appreciable percentage (1 to 3 percent) remains as fibrous
asbestos, and fiber release from products such as asbestos cloth, paper and
sprayed fireproofing materials 1s a serious source of emission. This usually
occurs in densely populated areas. Most of the pipes delivering drinking

water are of a mixture of cement and asbestos.

Solid wastes produced during manufacture of asbestos-containing products,
use of such products, and demolition can be emission sources. These waste
materilals are usually disposed of without regard to their potential as
emission sources. Alternate methods of disposal oftan result in commingling
of asbestos-containing wastes with municipal wastes in open dumps and thus
create a long-term emission source.

Asbectos fibers thus are ubiquitous in air, water and a large percentage
of the earth's crust. The amount of this material which additionally is added
to the environment and to food and drugs by the use of asbestos filters is
not known. Therefore, it is obvious that the presence of asbestos in these
products is only one small source of exposure.

Asbestos inhalation has been known to be an occupational hazard in workers
in asbestos mines. The asbestos is inhaled and lodges in the lungs causing the
development of a fibrotic disease known as "asbestosis." Asbestosis, or
abestotic pneumonoconiosis, was the first clearly demonctrated adverse effect
of asbestcs in man. It is characterized by a pattern or roentgenographic
changes in the lung consistent with diffuse interstitial fibrosis of variable

degree and at times with fibrosis and calcification of the pleura; clinical



changes that include fine rales, finger clubbing and shortness of breath,
each of which may be absent in an individual case; and physiologic changes
consistent with a restrictive lung disorder (Refs. 2 through 8).

In these workers in asbestos mines, malignancies of the lung and of the
body lining tissues, namely lung cancer and mesothelioma, occur at rates
greater than in persons not so occupationally exposed. There is a 5 to 7
fold increase in lung cancer in asbestos workers which is noted as early as
10 to 14 years after onset of exposure and is significant at 20 years (Refs.
9 through 15). Seven percent of deaths in asbestos workers are caused by pleural
and peritoneal mesothelioma (Refs. 16 through 33). This is a marked increase
since this tumor is extremely rare in the general population. There is suggestive
evidence concerning an increase in the rate of gastrointestinal malignancies
in asbestos workers (Ref. 34).

Theve ig conesiderable cvidence that wmest huwan lungs harbor thousands or
millicns of asbestos fibers although most people do not have asbestosis
(Refs. 35 through 37). This is due to the ubiquity of the substance. Some
of these fibers are chrysotile asbestos, and amphiboles are probably present
also. This number of fibers is relatively small in most persons not occupationally
exposed to asbestos compared with the numbers found in the occupationally
exposed. The systematic application of quantitative techniques, measuring both
coated and uncoated fibers. is needed to define a gradient of accumulated
fibers for correction with incidence of disease, on the one hand, and history
of environmental exposure, on the other.

The methodology for quantification of asbestos fibers of varying sizes

is such that the results obtained in one laboratory may vary substantially
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from those in another. An inter-agency governmental task force together with
other scientists working in this field is currently attempting to develop
standard technology which can be applied to the 1dentification and qualifica-
tion of asbestos fibers. The Environmental Protection Agency is currently
investigating four separate techniques in order to establish the best method
for identification, quantification, sizing and typing of asbestos particles
and fibers. At present, the National Institute for Occupational Safety and _
Health (NIOSH) recommends, as a technique for sampling of air, a method based
on counting fibers greater than 5 microns in length using phase contract
i1lumination at 430x magnification with a 4 millimeter cbjective (Refs. 38
and 39). This technique is currently recommended for liquid materials until

more accurate and sensitive practical methods are developed.' Siﬁiiéiiy; -
difficulties exist with other methods proposed for analysis of asbestos fibers
in a marterial such as talc.

The evidence concerning the possible hazard from ingestion of asbestos
particles 1s contradictory and inconclusive.

In an unpublished study by L. M. Swinburn (Ref. 40), asbestos particles
were fed once a week to SPF Wistar rats for 16 and 18 weeks. The material
was administered in butter. Although the particles were of the size range
known to produce tumors by other modes of administration, no tumorgenic effect
was noted. With a single large dose, the fibers were totally cleared by
the gastrointestinal tract in 48 hours and no asbestos was detected in the animal
tissues at the end of 1 week. The gastrointestinal tract of the rat seemed

to provide an effective barrier to penetration.
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In a published study by W. E. Smith et al. (Ref. 41), hamsters
maintained on a diet of 1 percent chrysotile or amosite through life had no
gastrointestinal tumors.

A report by Westlake, Spjut and Smith (Ref. 42) indicates that the rat
colonic mucosa 1s penetrated by chrysotile after feeding a diet containing 5
percent asbestos for 3 months.

Cunningham and Pontefract (Ref. 43 and 44) injected chrysotile fibers
(9.4 and 94 X 109) directly into stomachs of rats. Fibers were found in blood
and other organs 2-4 days after treatment. Control rats, although having no
asbestos in blood, also had high levels of asbestos in tissues.

These workers found that, whereas the tap water in Ottawa (having a
filter plant) contained about 2 million fibers per liter, the quality of fibers
in soft drinks and alcoholic beverages purchased in the Ottawa area ranged
from 1 to 12 million fibers per liter. Even with the technical problems of
methodology, this seems to indicate that in some beverages the asbestos
content may be about the same as in water, whereas, in others, it may be
increased. Thus, it is reasonable to conclude that water and many other
beverages for human consumption contain substantial amounts of asbestos fibers.

There is some evidence that asbestos filters may remove some a2sbestos
material. In a preliminary experiment performed by the Food and Drug Administra-
tion, asbestos was added to distilled water and dispersed evenly by the action
of an ultrasonic generator. Electron microscopy of this material clearly
showed large numbers of asbestos fibers., This material vas then filtered
through an asbestos filter, and electron microscopic examination of the filtered

material showed a reduction in the number of asbestos fibers.
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Nicholson and his colleagues (Ref, 45) investigated a number of samples
of parenteral drugs and found asbestos fibers. Based on their report a study
was undertaken by the Food and Drug Administration concerning contamination of
parenteral drugs with asbestos. Although the data are still preliminary, the
the following observations are pertinent. Parenteral drug samples were
collected from a number of firms. Based on phase contrast microscopy, 11 of 13
samples had clear-cut evidence of the presence of asbestos, one sample was
questionably positive, and one was negative. The number of fibers ranged from
2 to 27 in the positive specimens of variable sample size. Using electron
microscopy, 12 of the 12 gsamples examined were positive. Quantitation is not
yet complete.

In this survey, seven of 13 manufacturers of parenteral drugs do not use
asbestos fillters; four firms use such filters followed by final membrane
tvpe filters (one of these uses asbestos filters for its rinse water without
final filtration of such water); and two firms use asbestos filters only for
their rinse water, without final filtration.

The preliminary report of these studies is on display at the Office of
the Hearing Clerk. Any other scilentific data in this regard should be submitted
to the Hearing Clerk.

Certain parenteral drugs, such as blood fractionation products, may be
filtered several times through asbestos filters. Thus far, it is not known
with certainty whether the more viscous products could be successfully processed
through terminal membrane filters without compromising safety, identity,

strength, quality or purity. The precise effect of asbestos pad filtration on



removal of pyrogens (Ref. 46 and 47) is not completely known at the present
time. Currently, the Food and Drug Administration 1s surveying the industry
for information concerning the use of asbestos filters. Results of this survey
will be incorporated in the public record.

Although the major experimental studies of asbestos have involved inhala-
tion of fibers so as to simulate occupational exposure, several studies have
been performed to investigate the effect of parenteral inoculation of asbestos
fibers. 1In 1958, Schmahl (Ref. 48) reported that implantation of astestos
fibers and crumbs In either the subcutaneous tissue or in the peritoneum lead
to the development of malignant tumors (sarcomas) in 11 of 30 rats which
survived longer than 15 months after such implantation. Roe and his colleagues
(Ref. 49, 50, 51) have performed a number of studies in which asbestos fibers
were injected subcutaneously (Ref. 49) into the flanks of mice. 1In the first
experdiments, crocidelite, amosite and chrysotile asbestos fibers were used
and each animal was injected twice subcutaneously in both flanks with 10 milli-
grams of fibers in saline with an interval of five weeks between the injections.
Seven of seventy-one mice which survived 40 weeks or more developed injection
site tumors. In addition, one mouse developed a mesothelioma of the peritoneum
underlying the injection site. The injection site sarcomas were prcduced by
all three types of fibers. In addition, Roe et al. (Ref. 49) showed that the
asbestos fibers were widely disseminated from the local injection sites being
deposited rather selectiv.:ly on the serosal surfaces of the abdominal organs
and the retroperitoneal structures as well as on the pericardium, diaphragm,

pleura and adjacent parts of the lungs and heart. These serosal surfaces reacted



vigorously to the presence of the asbestos fibers and in 10 of 71 mice,
malignant mesotheliomas of the thorax and/or abdomen developed. 1In a later
study (Ref. 51) Kanazawa et al. showed that, after subcutaneous injection
of asbestos fibers in mice, filbers could be found to have disseminated to
regional and distant lymph nodes, spleen, kidneys and occasionally to brain
tissue suggesting that some asbestos may enter the circulation.

Thus, there is experimental evidence that parenteral administration of
asbestos fibers may lead to wide dissemination of such fibers in animals
and to the development of local malignant tumors as well as malignant
mesothellomas of the pleura and peritoneum similar to those that occur after
inhalation of asbestos fibers.

The problem of asbestos in the total environment, to which the worldwide
sclentific community is addressing itself, is very complex. The Environmental
Protection Agency has published in the Federal Register of April 6, 1973
(38 FR 8820) national emission standards for asbestos milling and manufacturing
based on the determination that asbestos is a hazardous air pollutant,

This standard has been developed despite the fact the EPA also recognizes that
a ''standardized reference method has not been developed to quantitatively
determine the content of asbestos in a material."

The present status of this problem is summarized by the report of a committee
prepared subsequent to a ueeting sponsored by the International Agency for
Research on Cancer (Ref. 52). The Food and Drug Administration's review of
this report indicates the following areas of further research are necessary:

(1) Further epidemiology, particularly with respect to past exposure to

asbestos and cancer of sites other than lung, pleura, and peritoneum.
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(a) Assessment of excess cancer risks following exposure to only one
type of fiber.

(b) Investigation of whether reduction of asbestos exposure in lungs
below those causing asbestosis abolishes excess risk of carcinoma.

(¢) 1Investigation of evidence of an increased risk of cancer resulting
from asbestos in water, beverages, food, or liquids used for the administra-
tion of drugs.

(2) Development of methods of quantitative assessment, size analysis

and characterization of particles and fibers.
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SUBJECT:

PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

Dr. Christopher 0. Schonwalder DATE: June 21, 1974
Office of Environmental Quality, FDA
HFS-30

Philip P. McGrath, Electron Microscope Branch
Division of Pathology, Bureau of Biologies, FDA - HFB-400

Asbestos fibers in filtered, deionized water after passage through an
asbestos filter pad

In response to your telephone request of June 6, 1974 for information
concerning the release of asbestos fibers or fibrils by asbestos filter
pads during the filtering process, we performed the following test:
membrane filtered deionized water was filtered through an asbestos filter
pad housed in a metal filter holder, see attached protocol. Examination
of the filtrate in the transmission electron microscope revealed fibers
and fibrils of varying sizes in 7 of 20 grid squares on one carbon coated
grid containing a 5 microliter drop of the filtrate. Figures 1 and 2. A
second grid examined had a similar distribution of asbestos fibers. Exam-
ination of filtered deionized water on carbon coated grids showed no asbestos
fibers.

Philip P. McGrath
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3000 milliliters of filtered deionized water was filtered through
a Millipore membrane filter with a pore size of 0.2 microns. The
flask used to receive the filtered water was rinsed with filtered,
deionized water.

A metal Seitz filter holder from the Republic Seitz Filter Company
was carefully rinsed with filtered deionized water and a D-10
Steriflo asbestos filter pad from F. R. Harmon and Co., Milldale,
Conn. was clamped in the metal Seitz filter holder.

Fifty milliliters of filtered deionized water was filtered through
an asbestos pad in the metal holder using house vacuum at a negative
pressure of twenty to twenty-five inches of mercury. This first
filtrate was discarded.

Ten more milliliters of filtered deionized water was filtered through
the same asbestos filter pad using house vacuum at a negative pressure
of 20 to 25 inches of mercury. The water was filtered into a 700
milliliter erlenmeyer flask which had been rinsed with filtered,
deionized water to reduce possible contamination with background
asbestos fibers.

Five microliter drops of the filtrate were placed directly on carbon
film supported on a 300 mesh copper electron microscope grids and
examined in the electron microscope.

Two grids were examined. In one grid, 7 of 20 grid squares examined
contained crysotile asbestos fibers. The second grid had a similar
distribution of fibers. TFigures 1 and 2 are representative photo-
graphs of the fibers seen in the first grid.

Carbon film grids or carbon film grids containing five microliter
drops of filtered, deionized water were examined as controls. No
asbestos fibers were seen in these controls.






Figure 2
Crysotile asbestos fiber particles
introduced into filtered distilled
water during passage through an as-
bestos filter pad,
Magnification: 68,000




Figure 1
Crysotile asbestos fiber bundle
introduced into filtered distilled
water during passage through an
asbestos filter pad.

Fiber bundle 2,7 microns loag
Magnification: 88,000




