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1. The pu rposes of t h i s  memorandum axe to  p re s e n t  s summary o f the  
a n a ly t i c a l  r e s u l t s  fo r  a sb e s to s  in  Cosm etic ta lc u m -ty p e  powders o b ta in e d  
by P ro f , Seymour Z. Lewin o f New York U n iv e rs ity  i n  h is  r o le  o f  c o n s u lt ­
a n t  to  FDA; to  compare h is  r e s u l t s  w ith  th o se  o b ta in e d  by o th e r  l a b o r a ­
t o r i e s  on some o f th e  same sam p les; and to  make some comments on th e  gen­
e r a l  q u e s tio n  o f  s u i t a b le  tec h n iq u es  f o r  th e  a n a ly s is  o f a sb e s to s  in  t a l c ,

2. I  asked  Dr. Lewin in  December 1971 to u n d e rta k e  a s b e s to s  a n a ly se s  in  
100 sam ples o f  cosm etic  pow ders; th e  scope was expanded on two subsequen t 
o c c a s io n s , to  In c lu d e  a t o t a l  o f  195 sam ples. I  chose Dr, Lewin f o r  th is  
work b e c au se  he i s  an in te r n a t io n a l ly - r e c o g n is e d  e x p e rt on m in e rs lo g ic a l  
c h e m is try  and because he i s  a member o f  th e  academ ic community and th e r e ­
f o r e  l i k e l y  to  be im p a r tia l  in  a c o n f ro n ta t io n  betw een in d u s t r y  and 
governm ent. F u rtherm ore , h is  com petence had p re v io u s ly  been rec o g n ize d  
by in d u s t r y  (by v i r t u e  of t h e i r  own u se  o f  him as a c o n s u lta n t)  which 
ap p eared  to  co n fe r  a d e s i r a b le  im m unity a g a in s t  p o s s ib le  in d u s try  a t ta c k s  
on th e  v a l i d i t y  o f  th e  r e s u l t s .

3. Dr. L ew in 's  f in d in g s  a re  shown in  T ab le  I ;  th e  key to  th e  i d e n t i t i e s  
o f th e  numbered sam ples i s  g iven  in  T able  IV. P le a s e  n o te  a ls o  th e  ex ­
p la n a to ry  comments in  Dr, Lew in’e memo o f  J u ly  10 , 1973, w hich i s  an 
A ttachm ent to  T ab le  I ,  ho v a r i e t i e s  o f  a s b e s to s  o th e r  th a n  c h r y s o t i l e
(a  s e rp e n t in e )  o r t r e m o li te  (an  em phibole) were found by Dr, Lewin in  th e  
195 Sam ples which he examined. As shown i n  T a b le  I ,  Dr, Lewin found 
d e f i n i t e  in d ic a t io n s  of c h r y s o t i l e  i n  17 o f  th e  sam ples (many o f  th e s e  
a ls o  had t r e m o l i te )  and d e f i n i t e  in d ic a t io n s  o f  t r e m o li te  b u t n o t ch ry sa -  
t i l s  in. an  a d d i t io n a l  18 o f th e  sam ples. These r e s u l t s  w ere o b ta in e d  
p r im a r i ly  by means of X-Ray d i f f r a c t i o n ,  supplem ented  in  some c a se s  by 
o p t i c a l  m icroscopy and o th e r  te c h n iq u e s . However, Dr. Lewin p o in ts  ou t 
on page 2 , parag raph  1 o f th e  T ab le  I A ttachm ent t h a t  th e  c h r y s o t i l e  he 
has i d e n t i f i e d  in  comm ercial p ro d u c ts  shows s e v e ra l  s i g n i f i c a n t  d i f ­
f e re n c e s  from  " c l a s s i c a l "  c h r y s o t i l e :  in  th e  lo c a t io n  o f  i t s  X-Ray d i f ­
f r a c t i o n  p e a k s , in  i t s  ap p earan ce  u n d er th e  m ic ro sco p e , in  i t s  r e a c t i v i t y  
tow ard d i l u t e  a c id ,  and in  i t s  b e h a v io r  w i th  r e s p e c t  to  d i f f e r e n t i a l  
th e rm a l a n a ly s i s .
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F âge 2 -  Dr, R obert M. $ c h e f  fixer

4 , In  T ab le  T I , I  have compared Dr. L ew ie 's  r e s u l t s  fo r  ' t r e m o íi te  w ith  
th o s e  o b ta in e d  f o r  some o f  th e  same sam ples a t  FM  (by means o f o p t i c a l  
m icroscopy) and. a t  th e  F r i s e r  Minerals , Pigm ents , and M etals D iv is io n  
(by means o f  X-Ray d i f f r a c t i o n ) .  This comparison, which was un d ertak en  
in  o rd e r  to  o b ta in  a d d i t io n a l  inform ation on th e  sam ples, shows good 
s end. - quanti ta t iv e  agreem ent among th e  th r e e  l a b o r a to r ie s .  Whatever 
q u a n t i t a t iv e  d i f f e r e n c e s  e x i s t  in  th e  amounts o f trernolite  found can be 
u n d e rs to o d  r e a d i ly  os th e  b a s is  o f such f a c to r s  as (a )  p r e fe r r e d  o r ie n ­
ta t io n  o f p la te s  and f i b e r s  In th e  pack ing  o f  th e  X-Ray d i f f r a c t i o n  
sam p le , and (b ) inhom ogen eities In  sample com position , caused fo r  example 
by a i r  é l u t r i a t i o n  w i th in  th e  c o n ta in e r  when i t  i s  shaken.

■5. I n  T ab le  I I I ,  X have compared Dr, L e n in 's  r e s u l t s  f o r  c h ry s o t i le  
w ith  th o se  -obtainM . f o r  some o f  th e  same sam ples by  fo u r  o th e r  la b o r a ­
t o r i e s  ; th e  a d d i t io n a l  two la b o r a to r ie s  in c lu d e d  in  t h i s  p a r t  o f  the  
s tu d y  a t e  Coliitnhia S c i e n t i f i c  I n d u s t r ie s  o f  A u s t in , Texas (who s e l l  th e  
S tone -apparatus f o r  d i f f e r e n t i a l  therm al a n a ly s i s )  end th e  H ealth  
P r o te c t io n  Branch Of th e  D epartm ent o f "National Hba-lth and "Welfare Of 
th e  Canadian governm ent i n  Ottaw a. The agreem ent o f  r e s u l t s  from  d i f ­
f e r e n t  l a b o r a to r ie s  i s  much le s s  s a t i s f a c to r y  -for c h r y s o t i l e  th a n  th a t  
d is c u s s e d  above f o r  t r e r o o l i te ,  For exam ple, samples 89 and 163 w ere 
found by Dr. L evin  to  c o n ta in  5% and 101 o f c h r y s o t i le ,  r e s p e c t iv e ly ,  
b u t c h r y s o t i l e  was n o t found in  th e s e  sam ples by th e  .o th er la b o r a to r ie s .  
A lso , a p re l im in a ry  f in d in g  of c h r y s o t i l e  I n  -a sample- o f  Johnson and 
Johnson Shower to  Shower Body Powder h a s  been d isp u te d  by th e  company, 
which cla im ed  t h a t  t h e i r  own a n a ly se s  by S e v e ra l d i f f e r e n t  tec h n iq u es  
f a i l  to  show the. p re s e n c e  o f  c h ry s o t i le »  The exp lana tion : fo r  these, 
d i f f e r e n c e s  i s  a t t r i b u t a b l e  l a r g e ly  to  Dr. "Lawin1 E in c lu s io n  in. th e  ter®  
" c h r y s o t i l e 1* o f m in era l sp e c ie s  which show s i g n i f i c a n t  d iffe r e n c e s  from 
c l a s s i c a l  c h r y s o t i l e ,  a s  discuss-ed in  p a rag rap h  3 -above.

6 . The d i f f i c u l t i e s  in vo lved  in  an a lyz in g  t a lc  and other samples fo r  
sm all, amounts o f  a s b e s to s  have been  p o in te d  o u t by many in v e s t ig a to r s .
I t  i s  n o t  s u r p r i s in g  t h a t  th e  r e s u l t s  o f  d i f f e r e n t  la b o ra to r ie s -  d isa g re e  
som etim es,  e s p e c ia l ly  i n  th e  p resen ce  o f  t r a n s i t i o n a l  o r  a l t e r e d  m inera­
ló g ic a .!  sp a c î os. Moreover., with- re g a rd  to  th e  tw o - v a r ie t ie s  o f  a sb e s to s  
o f  can ca r»  here:, i t  i s  u n fo r tu n a te  t h a t  th e  one- which, i s  - a c le a r  in h a la ­
t io n  hazard, to  man, nam ely c h r y s o t i l e ,  poses an  i n t r i n s i c a l l y  moré d i f ­
f i c u l t  a n a ly t ic a l 'p r o b le m  th a n  t h e  o th er, fcrefiO lite , w hich  has n o t  y e t  
b e e n  -shewn" to  p r e s e n t  a- b io lo g ic a l  h a z a rd , T h is i s  .due in  p e r t , to  th e  
l e a s  prom inent X -ra y  d i f f r a c t i o n  peaks -of c h r y s o t i l e  and to  t h e  f e e t ,  t h a t  
th e  f i b e r s  a r e  o f te n  to o  sm all to  be se e n  i n  th e  o p t i c a l  m icroscope .

7, I n  c o n n e c tio n  w ith  a p roposed  new r e g u la t io n  on th e  s a f e ty  o f  co s­
m e tic  ta lcu m  pow ders, we face  th e  problem  of- s p e c ify in g  an a n a ly t i c a l  
t e s t  f o r  a s b e s to s  w hich must be  s a t i s f i e d  by th e  powders i f  th e y  a r e  n o t 
to  be c o n s id e ra te d  a d u l te r a te d .  On th e  basis- o f in fo rm a tio n  a v a i la b le  
a t  p r e s e n t ,  X recommend c o n s id e ra t io n  o f  th e  fo llo w in g  p ro ced u re . The 
powders s h a l l  be exam ined f i r s t  by X -ray  d i f f r a c t i o n ,  w hich  has a s e n s i ­
t i v i t y  o f  th e  o rd e r  o f  V% fo r  c h r y s o t i l e  and somewhat' g r e a te r  s e n s i t i v i t y

f t m r ,

b.«nv
-Av,41*
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Page 3 -  Dr, Bobert  H- Schaffner

fox t r e m o l l te ,  I f  e i t h e r  sp e c ie s  i s  found, c o n firm a tio n  th a t th e ' sp e c ie s  
i s  p r e s e n t  i n  f ib e r  form i s  to  be  o b ta in ed  by o p t ic a l  m icroscopy and e le c ­
t ro n  m icroscopy . T h is i s  n e c e ssa ry  because  treroolifce i s  known to  occur 
in  a no n -f ib ro u s  f o m , and th e  X-ray d i f f r a c t i o n  p a t t e r n  o f  c h r y s o t i le  
i s  th e  Santa as t h a t  o f  a n t ig o r ite ,  a n a n -f ib ro u s  f o ra  o f  th e  sam e.m in­
eral*  The sam ple is  c o n s id e re d  adulterated  i f  th e  presence o f  f ib ro u s  
t r e a s o l i te  or c h ry s o tile -  ■ i s  shown by th e  above procedure,-. An a lte r n a t iv e  
procedure, based s o le ly  on o p t ic a l  microscopy (which i s  a le s s  exp en sive  
and m ore w id e ly  a v a i l a b l e  tec h n iq u e )  m ight be p roposed . However, th e  
d i f f i c u l t y  w ith  o p t ic a l  m icros copy a lo n e  .is  t h a t  i t  may com p letely  m iss 
th e  presen ce o f c h r y s o t i le  i f  the f ib e r s  .are submi era sc o p ie , which may 
w e ll be th e  c a se  in  f in e ly -r o ille d  t a lc ;  X-ray .d if fr a c t io n  i s  not s u b je c t  
to  t h is  source o f  error.

■âlfjtéd W eiss1 e r ,  $h , D,

E n c lo su res

‘.■sAyutn-.v-.v.-
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X-ftAY K7W2SR DIFFRACTION ANALYSES ÔP COMMERCIAL OOSHBT2C • POWDEBS
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Other
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t 70# ' ■ 3# 7# r u d «

"t *

n * c L R o d * l u d . Z i p  i  &

2 100# a B d „ i i «  d o R o d * - ï k o  d e R o d * R o d * Xio i o

3 99# r i p  à , # 1 # n 0 . d e Xi b d  û r i p d o R i d o I l û i û

4 100# had a » a d o Q t i  d  a R o d i , r u  d * R o d o R o d o

5 95# 2# 3 # I t a  d o n . d o r u d * R . d *  • n o d o

6 8o# 2# 5# n „ d a n 0 d c R o  d * H d  d o Z i p  c i ò Calftidecyl
7 8 6 # 7 # 2# 3# 2# R a d a R * d * 7

3 95# 2# 3# n 0 d * . n * d . R o d o R o d o Z i a  d  p

9 89# 7# 2# 2# î l o  d o R = d * R o d * r i e  d o

I D 93# 3 # 2# 2 # R o d a n * d * R o d o H o  d e

t x  ■ 2# 2# 4# 2#. R o d * R o d o R e  d e

- t £ 100# R o d o n o d o R o d e H« à«, n * d o ‘ R o d o R o d e

1 3 60# H ò à ì j n * d 0 R o d « ï i o  d p R *  d o Ì t t ì d o T l d  d ù Z n U n d é s y l

1 4 31# 50# 2 # 10# 7# H c â o n > d 0 f i n  d o

i s 100# D ò  d o Z i o  d d R e d . n o d o R o d o n o d * R o d *  *

1 6 <=<SJ C&«iS «̂55
—

't Kaolin,
Starch

1 7 60# 30# 4# no dp 6# R o d * R i d o Tip d  p
1 8 90# 4# 2# 2# 2# Îîd ip t w c l o H i d ®

1 9 97# '1# 2 # R e d * R o d o R o d * T l c t i c n * d o

20 • 3 5 # ; ' 6o# i # 4# T i e  d u E & r  i c Ù à d e z i o  d o

21 67#, 25# 2# 3# 3# R o d o R e d * n * d *

22 59# 35# 1 # H  u  d o 5# i l p t ì a . R i d o R * d *

23 42# 50# 2# 3# 3# R o d * R o d o 7
24 94# 1# 2# 3# ï i q  d o R o  d o n*d9 R e  d e

25 95# 2# 3# R o d a R o d « R o d ò ’ R e d o " 7
26 95# Ì# 4# fte da R o d o îi» io' R ó d o t
27 78# n 0 d * 2# Tl o  d à 2Ò# R o d * n o d o R e d  g

28 ■cao20# ■1# n*d* R * d U t t e d o 10# R e d o R ó d e Kaolin,
Mica

29 ean94# 2# H o d ç 2#' np i o R s d » R o d o Kaolin
30 97# i# 2# R e d * R o d o Ufrâe R o d o Z i o  d o

31 47# 50# 2# 3# 8# Zip io R o d o R e  d ó

32 CO# ■ 7# 3# 2# 8# He dp R e d * H o d o
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Fhlogo*- D o lo» QiryBO= 'OfchuMP
jisibSjs Olt® . M t e o í s t e .Sisee&sg
33 55$ 4 0 $ 20 Rede 3 $ Redo ' Rede \ Re-de
34 78$ 7 $ 4$ ' ’ 3 $ 8 $ Rede Rad« , Rede
35 78$ 5$ 2 $ 10$ 5 $ Rede »ade
36 ö » o 8 i$ 4 $ &b4« »«de Rede. n-ís-d# Rede Redo M isa
3T 3 8 $ 5 0$ 5 $ n«d» 7 $ Red« Rede ÍTrdá *
36 870 m 4 $ 20 2 $ Redo Ti t d# Rade
39 9 4 $ 3$ rio de 3 $ Rede n#€t# Rodo Redo
40 670 25$ Rede 3 $ g $ Redé ñí&dtf Rade
4 i 3 3 $ 80 2 $ . 2 $ 50 Rede Ti#dtf
4a 8955 6 $ . Rc de ixio d 0 3 $ 2 $ Tipi dö Rede
43 9 7 $ lis  80 n 9do 3 $ Rode íis-d# Red«
m •Í3W8& i63ü «3TOS •OQür <Síi:efS «— ZnG ,K *oltj
4 s 6 6 $ 3 0 $ n 0d 0 R ed , 4 $  - Rodo Red® Redo
46 4 8 $ 4 0 $ Äcdjef 50 7 $ Redo Rede -EljdClo
Lj 98$ Rede n* de Rede Tlo d<> 2 $  ■ Red«- Red*
bß 8 8 $ 4 $ 20 2 $  ■ 4 $ Rodo H# Redo “
4g 1 0 0 $ R0dc u« ¿U n# d« rudo n o d 0 Ruda Redo
50 9 5 $ 5 $  - ■ n® d» lia-de H»dQ ».«dé »«d e Red®
■51 10 0 $ ' n ß d 0 rü d e Rede Rodo- Rede Re do
52 8 7 $ 8 $ g $ 3 $ ' n&d» Redé. R«d« Rede
53 9 0 $ 4 $ 2$ 2 $ : 2 $ Red« »«d e ftetiß
54 öS «87$ 3 $ 4 $ »«da 4 $ Itado n«d6 ?
55 80$ 1 5 $ rio do 50 »«de ■ Xloíic! Redo
56 90$ 7 $ iu d 4 . 3 $ Rede riíjii-o, Rodo Rodo
5T 80$ 1 5 $ íio d-o Reda 5 $ R ed , • Rodr. Rede
58 96$ íl» íÜLst fisd*» 4 $ Rode íiedo »<idí5 . . Red*»

59 ö s«9 0 $ Red« tw do .3 $  - Rede Rodo ■' ííis do Ülfiâ Xd St«i*eh
6 0 o a B6 o $ 3 8 $ Rede »«do 7 $ 20 n^ct# ZnStear®
6-1 38$ 4 o $ »«.d# 4 $  “ 1.8$ »«d e Rs,d* Rede
6g . 8 5 $ 20 iiöd<3 3 $ H^ílp 1 0 $ íiíi dl̂
63 8 7 $ 20 2$ 4 $ RotíU 5$ Redo
64 e s » 8 0 $ 50 3 $ . 20 3 $ . Rede Tí# el # Tía da Z n S te a r .
65 ö a * 7 S $ Í50 Rede 4 $ n^dü íiodo »öde Z irS tesp i
66 8 4 $ 50 3 $  - ' 3$ 3 $ Rodo iAad.^' A-

■20
6? 7 8 $ 130 d# xi# d<? 5 $ Redo 20 Rede t •

68 80$ 150 Rad« Rede 5 $  ' Redo Red« * R»de
69 9 7 $ 10 Red® Hc d-# He do 2 $ -»«de ■ iVoíi.#
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p a p s  3

o« Bolo • flraift» ©hj^sö= O th^r
m stSa. J g M J S i l s t í & « = s 4 í t .  ,ä ü  - M i a  0é& â&  « j lä $ t ,  - Ä ,  ^ m & ä m

TO 60$ Bada: 5$ 7$ Bada ».«da »«CU
TI 85^ to $ ttadà 2$ Bado KàÒa .3$ . »ad«
72 86$ 5$ 3$ 4$ Bado 2$ n«d« »ad« ,
T3 0Ä«8OfJ 10$ liado 3$ 5$ Ha da »oda a», da • ZüSt^ar«
T4 90iä »cd« Had» ciodp 5$ 5% »ad* »ad«
75 75$ 5$ Ha do îï ĉLq 15$ 0 »ad« n»d„
76 75$ »öd« 5$ 5$ 10$ Badi, ■ 5$ »a d*
77 91$ il«, do 4$ 2$ Bada Bado 3$ »ad«
?ß 85$ 2% t$ 4$ 3$ ' Bada 5* »«da
T9 t i f i 5$ 4$ »«da 0 - 0 liado- »«do
fîo c*u50$ 4o$ liada m (lodo Badai »ad« ?
81 <ia«Ö0$ n 1$ 6$ 4$ Bada n*d» ?
32 sa«78$ 12 $ 0 4$ 3$ Bado »ad« 1
83 «*u84£ ' 6ß 5$ Bad« 4$ H%d a »oda ?
84 oa.92S* 4$ Hada H«do 3$ Ha da »»do • ?
ISIS'05 ca*86$ 0 il a do »« da 8$ Bade »«da ?
86 85$ '4$ 2$ 4$ 4$ Tip. da »«do ì
ST 50$ Boda 4$ 12$ 3$ »a da
88 61$ Hod« Hod« 5$ 2 0 »¿da 4$ 5$
89 60$ 1$ 3$ B$t tQ$ »odo 5$ 5$
9© 55$ rio du 3$ 7$ 23$ 2$ 0 5$ u"
9i t$ il« do a 04« 3$ 0 »ed* 3 $  »«a
m tie d* Itti da ' 6# 20$ »ad*. 5$- ■ 0
m ~ ■ 55$ %$ ■ m 6$ 25$ Hada 0 4$ ^
94 «a<>46$ 4$ 0 m 35$ »0 da 4$ %
95 86$ ‘Badi* li*d0 5$ 4$ »« da 2$. 3,9 ..
96 28$ Ho ds 3$ 6$ 45$ »ad« 8$ %m •-■ '
97 31$ 1$ 1$ 5$ 35$ Bada \0> ±5$ '
98 ea«4ü$ Bada 3$ ïî-eÎÎç 6$ 2$ »àda »«do Kaolla* 

Mina
99 ea640/$ Bada 3$ iudU 6$ 2$ n«do »cd* Eaolt»«

Idea
.00 $a*8Q %o$ 4$ Ho-i3,0 2$ »ad« »¡sd« »ad« JSöStaar«
¿1 ■'6$$ 8$ 0 7$ 4$ »«do. ■15$ R« d« ,
,02 &%$ 2 $ - îW&ü 3$ 1 0 »è da ' % 0 7$ ■ •
v03 3$ H„de Î&çClfï 4$ ìlodo »«do J&o die
to4 ■90 3$ •it 3$ »«do »ad*
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pagi» 4

aiaole le le 0hl©rite
Ph|©g©*- t£*i

.isl&a Calelt® .© lite
Ghpys®« ©tiier»

m 92# 3$ ■ 1$ 2$ 2$ Rade ti» cl» Redo
j06 91# 3$ ' 1$ . 3$ 2$̂ Rode ■He de H* tl&
07 87$ 5$ e$ ilo 6$ Redo Redo Ibis dL-0
,08 St$ 10$ 2$ 2$ 3$ Redo 2$ d, q
,09 74$ . 15$ 3$ 3$ 3$ ned.® 2$ 7 Racjìin
IO 99$ Tt'flfr’dLfc' 1$ Redo n o do XiadLg ìl« de Ufi do
l i 42# 40$ 2$ lHp 15$ Rode 1$ Red®
18 ■ea.s6©$ Ho 8® n8d« 4$ nèdo to$ Redo Rode Sfcltayli©

A e. Berle
•43 79$ ■ 15$ 3$ 7$ -1*1 pdU» -ti gl dl> Ao d»

53$ 40$ Ho de 3$ 4$ Hird̂ He de Rode
53$ 40$ lìod® 3$ 4$ n,d. Rode

.16- . 53$ 40$ Rode 3$ 4$ »ode tu A* '«ode
17 42$ 35$ lud« 15$ 4$ 2$ Ha de 'r
18 59$ 40$ Ì3EV ¿Lo 3$ 4$ H o de * ■He de Bg de
■19 k$# 40$ Red* 6$ 5$ Redo n̂<d-c? Red,
20 46$ 4o$ 6$ n«d. »òde ?
,81 87$ 8$ 2$ iu 3$ Ho do ¡lido Red®
22 58$. - 35$ JXo d* 5$ 4$ Jlede ìi<s do ?
23. 51$ 4o$ Ìledo 3$ 4$ Iis.de ft.ide 7
.24 54$ 4o$ Hed® 3$ 3$ i ì4 de Red® 7
.25 55$ 40$ XUd* 2$ 3$ Re de fttdU ?
.26 75$:. io$ 3$ 4$ 8$ Sede Red, Redo
27 85$ rude »«de- 4$ Ràde ÌTLojàe nodi Red* - ■ Bérle Aedi
2.8 60$ ludo li.» ¿Lo He de H e de He de Rad, TU (te dâ nd#©̂ ,!«
m 97$ Ródo ìlio ¿0 Itede 3$ Red« Ila .die
$9 ca®83$ 7$ He de 2$ 3$ Redi ' fernet tracev
31 ©a ,92 3$ 3$ ile de 2$ n0d. tra©* Redi;
32 95$ 3$ 2$ He de »od. nodo Reds
33 94$ 2$ 4$ Redo ned® ned® Ride Ha GL*
34 93$ ' 3$ s$ He de • 2$ »odo Rido rio CÌr
35 .. 93$ 2$ 3$ nodo 2$ _nBda Róde lìti dU>
38 89$ 4$ 3$ .2$ 2$ ri* de Red® Tic di«
.37 9 i$ 4$ 3$ 2# Red« Red, Rts.de
38 85# - .7$ .. 3$ 2$ 3$ iloti» Red, He CLr
39 «a#.85$' H&dp Rade SÈ$- liedó n»d® „ tii$d& Ro de EaSfcaar«

«gC©3
.EnSttar,
$gC%

,4o <sa085$ R ed* ned® 2$ 1$ nodo ned« Red®
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D o le ­
ssi t e G a lö lte

C h u fe o Ofctasx*

14 1 GO/tf H-e Cío n « a 0 2 0 i 2 ned» li* do Pad« 2 n S t# » r ,
MgCO^

14 2 792 7# 5 2 4 0 5 0 Had« node podo
143 5 5 0 2# Ptìdà 3 0 2 5 0 iî#do 5 0 102
14 4 oa5 70 2 i o 2 Etc d« 6 0 ried-o tud* 5 0 ? - S n S tear«  

K a o lin
145 oa«702 3 # n«do tied« 3 0 nod . tu  do 2 0 . EnStear®  

K a o lin .  
SnO

14 6 o a 0 85$ n .d c tteds 4 0 íio-do 5 0 tu d » Pede £ n S te a r c
147 oa*S52 Hadé tWdU n e d . a» do 5 0 Tìc do n fldo K a o lin
£4 8 m A 5 & 4O 0 ned« Hede sud* 2 0 ito dò 2a s t# a r «
149 ca« 502 1 0 0 tic de i ö 2 1 2 0 |Xé do 8 0 Ÿ K a o lin
1 5 0 • 3o2 2 0 n^ds 5 2 He do 5 2 ttodé tud* K a o lin
151 6351 2 5 0 n«d« ■ 22 l ö 2 tic  do Sede nodo
15 2 OíSu 7Q2 2 0 nodo Hede Hade ilodo ïla de a« de F y n op h y ll

it« '
15 3 ööUÖOff 2 0 Sedo Heda fte do n .d 0 tic de » Bdo ZnO, B o r ie  

A cid
1 5 4 Cae?¡>2 1 0 0 4 $ 4 $ 2 0 a« d 0 2 0 n 0d 0 ZnO
1 5 5 «a&842 1 0 0 nodo 4 0 2 0 nod* ïîoda 7

156 792 ÍO 0 nod* 6 0 3 0 n» do 2 0 n*do
1ST 63^ 2 0 nodo 3 0 i  8 2 n»da 5 0 8 0

I 50 78 2 7 0 n®do 3 0 2 0 io 2 n 0d«. d a do
* 5 9 «a* 74 2 1 0 0 2 0 Îlûdû 4 0 t ó 2 ; ■ rude ?
ISO- 6 o 2 : '2 § 0  ' A*tf» « s d ì 4 0 ' 4 0 2 rt« d» trac«Si

161 592 « 5 ? 2 0 4 0 |02 n«dfl Pad«
162 5-52 2 5 0 ßac!« 2 0 5 0 W 0 .rio dò n«d9
163 5 5 0 2 0 a® dé . ^ ■ 2 0 0 rivât. 1 0 0  • f to 2 VJ'

164 9 2 # 3 0 S# a^d 0 2 0 ïlf  d# tu  do 1 0

I 65 9 2 # 9 0 fi« do Hado 2 0 ■Hod a a .  do ?
166 c a ti50£> 4 0 0 Ho do 2$ 3 0 rio dû a« do ?
| 6t 7 g 2 1 0 0 Ho d i Hod« Í 2 0 Hade , 0 tUd»
168 *»F* *=ms* s » «t&ena tcitóS»-e W: Oypaum

169' ■tìtfS* «** ggaiga OV33 «a». •^0» *2H=t

170 3 2 2 Pedo n sd 0 5 2 25 2 n«d« He d# 82
171 7 0 # lü 2 Had* 5 0 1 5 0 n 0d« Pad« rud»
172 4 $ 2 5 0 0 tied* nade 5 0 a» da 22 a«d»

173 0& .99& tu  dû nada Hodç a«d« He do ?
174 c ito  60# 12 2 0 152 nodo tî a d» nodo Tìéde K aolin »

.Mica

HHS00000204

CPC-BCALTRSCPT00001147



pags 5- . - „  ' _
R ileg o - ok Bol®- ©rays»® Öfchsr
JB à & L * ä& S ä&  M É £ & ¿ S $ l£  J ä t e .  - g a t f i f s

175 oa«-8is0 30 »«do 100 »o d« »«do »odo ?
176 cs«790 30 ,20 130 Tl» d e »«d« »odo li
i n 840 100 40 20 »«d« »«d» »«ds »od«
178 oa*5O0 200 20 50 40 R« de »« d« f Kaolin
Î79 970 !Rij'öL..0i n»do 30 »« d» R» de n«d» R« d»
180 800 ÏIq CLü a«da n«do - 120 Red« »»do n«d«
18! ca«7©0 tío dtç mdc »■»do Tte Ä-Ö 100 Redo n«do Ka©M»
182 ea«4O0 150 »«do He »ad« »«d« ï 2n0
18$ e&o760 100 cud« n«dB 20 100 10 ?
1 » 930, 20 »ede ;a0 lud« »:«d« 30 »»ds
183 e*t«5O0 80 »«d« îlpâô »ode, 250 «kda (le d« 2»0
186 ca« 500 50 »«d* n#do il« d«. 250 n*du T g»o
1ST ©a«830 ■ 50 n«d0 20 üod. 50 20 n»d
186 700 150 20 30 40 50 10 ?
1,8$ Î20 Ì20 Dodo 30 20 50 10 a«dB
190 oa*S20 120 20 n# do 30 Jin de ïiÿÛé ì
191 960 20 »<td« &*¿U 20 Ufi &* S»da »od«
192 1000 n«d* »«d« H«» »«do ned* n«d» n»d«
198, ca« 930 * 20 n«do 90 20 îlô tìa »¿db ï ZnStearo
49^ es«940 . 20 n«d« ’0$ file 30 30 n«d^ f
m 970 ïi-ô do »0 de sudo ■30 »odo n»d« »«d»
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New York University

Department of Cfiemiilrj
4 Washington Piace, Room 410 
New York, N.Y, 10003 
Telephone: (212) 598-3427

Memorandum to :  B ri George Thompson
Food and Drug A d m in is tra tio n

From: S . 2 , Lewin
C hem istry D epartm ent, Mew York U n iv e rs i ty

Be: D eterm ina tion  o f A sbestos C on ten ts o f Commercial Talcum Powders,

T h is w i l l  se rv e  to  summarize th e  m a in -p o in ts  o f  our d is c u s s io n  
on t h i s  d a te  o f J u ly  10> 1973 w ith  re sp e c t, t o  th e  f a c to r s  invo lved  
In  th e  d e te c t io n  and e s t im a tio n  o f  ashes tod i n  t a l c ,  and th e  s ta tu s  
o f th e  ta b u la t io n  o f  r e s u l t s  o f  th e  analyses; o f com m ercially ' a v a i l ­
a b le  consumer p ro d u c ts  c o n ta in in g  ta lcum  powder.

My re s e a rc h  group has been engaged in  s tu d ie s  o f  t a l c  and i t s  
a c c e sso ry  m in e ra ls  c o n tin u o u s ly  s in c e  Ju ly  1971* and we a re  c o n tin u in g  
to  work i n  t h i s  f i e l d .  We have u n d e rta k en  to  in v e s t ig a te  th e  fo llow ­
in g  p rob lem s:

A, T a b u la tio n  o f  th e  x - r a y  d i f f r a c t i o n  d a ta  f o r  t a l c  and a l l  
s o l i d  p h ases (w hether n a tu r a l ly  o c c u rrin g ) o r  added in  th e  .course of 
p ro c e s s in g )  en co u n te red  w ith  t a l c  In  m in e ra l, i n d u s t r i a l ,  cosm etic  
and p h a rm a c e u tic a l p ro d u c ts ,

B. E lu c id a tio n  o f  th e  x - ra y  d i f f r a c t i o n  sp ec tru m  ( I . e , , p re c is e  
lo c a tio n s ' and r e l a t i v e  i n t e n s i t i e s  -of peak© and v a r i a b i l i t y  th e re o f )  
o f  c h r y s o t i l e .  Assignment o f th e  d i f f r a c t i o n  peaks to  th e  c r y s t a l  
p la n e s  r e s p o n s ib le  f o r  them, and i n t e r p r e t a t i o n  i n  terms' o f c r y s t a l  login 
phy o f th e  e f f e c t s  o f  g r in d in g , o r i e n ta t io n ,  and sam ple p re p a ra t io n ,

0* In v e s t ig a t io n  o f th e  chem ical p r o p e r t i e s  o f  cfe ryB o tlle , 
a n t i g o r l t e ,  c h lo r i t e ,  t r e m o l i t e ,  and t a l c ;  s p e c i f i c a l l y ,  measurement 
o f th e  r a t e s  o f h y d ro ly t ic  and io n  rep lacem en t r e a c t io n s ,

B. M icroscopy, b o th  o p t i c a l  and  e le c t r o n ,  o f e h ry s o t i l e  and o f 
t a l c s  c o n ta in in g  v a r io u s  a c c e sso ry  m in e ra ls , in c lu d in g  e h r y s o t l l e  
and- t r e m o l i t e .

E„ Measurement of th e  d eg ree  o f en ric h m e n t, due to  a i r  e l u t r i a -
t io n ,  . o f  a sb e s to s  i n  th e  l i g h t e s t  f r a c t io n s  o f th e  d u s t from  oommarciaj
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i?. 2, -

P* Development o f a method based on th e  com bination  of x -ra y  
d i f f r a c t i o n ,  chem ical r e a c t i v i t y ,  and m icroscopy f o r  th e  e s tim a tio n  
o f the  c h r y s b t i l e  and trem ol i t a  c o n te n ts  o f consumer p ro d u c ts  ( th e se  
two b e in g  th e  o n ly  a sb e s tlfo rm  m in e ra ls  en co u n te red  in  a l l  the  
American products- examined s o - f a r ,  w ith  on ly  one p o s s ib le  e x c e p tio n ) , _ 
and a p p l ic a t io n  o f th e  method to  th e  a n a ly s is  o f  about 200 s ta n d a rd  
s to re -p u rc h a s e d  specimens-,

G-, I n v e s t ig a t io n  o f a l t e r n a t iv e  a n a ly t i c a l  m ethods, v iz» , d i f f ­
e r e n t i a l  th e rm al a n a ly s is  and d e n s i ty  g ra d ie n t  c e n t r i f u g a t io n ,  as 
a l t e r n a t iv e  o r  su p p o r tiv e  tech n iq u es  *

Our r e s u l t s  to  d a te  su p p o r t th e  fo llo w in g  c o n c lu s io n s :
1, The c h ry so t i l e  t h a t  i s  found i n  com m ercial t a l c s  i s  g e n e ra l ly ,  

d i f f e r e n t  i n  s i g n i f i c a n t  r e s p e c ts  fro m -th e  e h ry s -o tile  t h a t  occurs as 
m assive, f ib ro u s  grow ths in  v e in s  in , s e rp e n t in e  rocks*. That i s ,  th e  f o r ­
m er has d i f f r a c t io n ,  peaks t h a t  m y  d i f f e r  from  th e  l a t t e r  by  as-much
a s  0 ,2  A ( a t  7*3- &}$ I t  I s  more r e a c t iv e  tow ard  d i lu t e  a c id s ;  i t  
shows a  d i f f e r e n t  appearance  under th e  m icro scope; and i t s  ISA endo- ■ 
therm s and exotherm  a re  s h i f t e d  r e l a t i v e  to  th e s e  o f th e  l a t t e r  (and 
a p p a re n tly  d im in ish ed } ,

2, The p re sen c e  o f c h ry s o t i l e  .as a  m inor c o n s t i tu e n t  i n  t a l c  may
be e s ta b l is h e d  w ith  re a so n a b le  c e r t a i n t y  on th e  b a s is  o f  (a )  the  
p resen ce  o f  x - ra y  d i f f r a c t i o n  peaks i n  the- v i c i n i t y  o f  7 .2 3  to  7 ,43  A 
and 3 .59  to  3 .6 5  A, (b) th e  pronounced' w eakening o r  c o n f íe te  d isa p p e a r­
ance o f  th e s e  p eak s upon tre a tm e n t o f  th e  specim en
w ith  1 W HG1 a t  $0°C f o r  1 h o u r, ( c ) -the- p re s e n c e  of f i b e r  bundles o f 
v i s i b le  s i z e  under 2.5OX o r  h ig h e r m a g n if ic a tio n  i n  th e  o p t ic a l  m icro­
s-cope Which Show a r e f r a c t i v e  index  o f  about- 1 »5^  ( th e se  f i b e r  bund les 
may be s h o r t  and s t r a i g h t ,  and map be c o a te d  w ith  a  humpy e n c ru s ta t io n  
o f  M g c !^ , o r  m y  be embedded In  t a l c  o r  o th e r  p a r t i c l e s ) ,  and (d) th e  
p resen ce  o f  f ib e r s  under th e  e le c t r o n  m icroscope  w hich y ie ld  an e le c t r o r  
d i f f r a c t i o n  p a t t e r n  t h a t  co rresp o n d s in , d -v a lu e s  to  th o se  found in  th e  
x - ra y  d i f f r a c t i o n  p a t t e r n  ( th e s e  f i b e r s  t y p i c a l l y  do n o t have a  hollow  
c e n t r a l  c a p i l l a r y  ru nn ing  th ro u g h  them )»

3 , The c o n c e n tra tio n  o f  ch rys o t i l e  in. a t a l c  may be e s tim a te d  by 
P leasuring  th e  a re a  under th e  x - ra y  d i f f r a c t i o n  peak  a t  abou t 7-3 A

“ * * * - 1—-t- «-*• »y, int-jñ-rhal s ta n d a rd .  The b e s t  i n t e r n a l  s ta n d a rd
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i s  ca lc ium  o x a la te  monohydrate (peak a t  5.83  A),
4 , Tiie q u a n t i t a t iv e  r e s u l t s  a re  c o n d itio n e d  by th e  f a c t  th a t  

se g re g a tio n , e f f e c t s  i n  t a l c  powders a re  c o n s id e ra b le j  th e  a n a ly t ic a l  
method g iv es  a r e p r o d u c ib i l i ty  o f  12  to  3 0  average  d e v ia tio n  in  
. r e p l i c a t e ' d e te rm in a tio n s  on th e  same sample* b u t d i f f e r e n t  sam ples 
from th e  same b u lk  c o n ta in e r  a re  found to  v a ry  by as much as 2000,

5 « The q u a n t i t a t iv e  r e s u l t s  a re  f u r t h e r  co m p lica ted  by th e  
■fact^ t h a t  s n t i g a r i t e  g iv es an x - ra y  p a t te r n  t h a t  i s  in d is t in g u is h a b le  
from  t h a t  o f e h ry s -o tile . The KCi tre a tm e n t s p e c i f i e d  above does n o t 
a f f e c t  ground a n t i g o r i t e j  h u t i t  i s  n o t  y e t  known w hether a n t ig o r i t c ,  
i f  i t  o ccu rs  in  ta lc *  has the  same chem ical r e a c t i v i t y  as th e  ground 
m t e r i a l  from  m assive aa tigo rlb .e -, o r  w hether ( l i k e  e h ry s o t l le )  i t s  
p r o p e r t i e s  may be v a r ia b le  depending upon th e  ro ck  m a trix  In  which 
i t  i s  found.

6 . S u b jec t to  th e  q u a l i f ic a t io n s .  In h e re n t  i n  th e  above* we have 
o b ta in e d - q u a n t i ta t iv e  e s t im a te s  of th e  c h r y s o l i t e  c o n te n ts  o f about 
200  com m ercial ta lcum  powder specim ens. We have a lg o  determ ined  the  
c o n te n ts  o f th e  o th e r  m in e ra ls  in - th e s e  p roducts*  - in c lu d in g  tr e ra o li te ,  
quartz*  c h lo r i t e ,  d o lo m ite , and o th e r s .  There i s  no am biguity  in
th e  I d e n t i f i c a t i o n  o f th e s e  l a t t e r  s p e c ie s ,  b u t . t h e  q u a n t i ta t iv e  
r e s u l t s  f o r  th e se  a re  a ls o  a f f e c te d  by th e  ■ segregation  problem , which 
i s  m ost s e r io u s  f o r  th o se  c o n s t i tu e n ts  p resen t- i n  th e  s m a lle s t  amounts,

7 . h o s t of th e  com m ercial t a l c s  t e s te d  a re  f r e e  o f any d e te c ta b le  
amount fef any o f th e  a sb e .s tlfo rm  m in e ra ls , a c c o rd in g  to  th e  c r i t e r i a  
enum erated  above. Thus, th e re  appears to  be an ad eq u a te  supp ly  of 
t a l c  f o r  which th e re  i s  no am b igu ity  a b o u t th e  absence  o f  c b ry s o t i le  
o r  trem o ld b e . In  ab o u t t'0 0  o f  th e  sam ples t e s t e d ,  th e re  appear to  be 
d e f i n i t e l y  d e te c ta b le  amounts o f  e i t h e r  e h r y s o t l l e  o r  t r e m o ll te  p re s e n t .

' ■

-  3 -
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TABLE I I

rSTElLABOM'fC'Ri' o0HPABI$0n OF ANALYTICAL KESOLTS 
IN COSMETIC TALCOM-TYPE POWDERS

FOB TREMOLXTE
v.Vi.v.-

RESULTS

SAMPLE NO.
H. ILK.

(X«MY DIFFRACTION)
m ®

(OPTICAL MICROSCOPY) (X- SAY DIFF RACT JON)

1 n .d . (n o t d e te c te d )
h"TT,--!K.TT̂V
K'̂Cf.V̂i-iA

2 n . 4.

3 n . d. fiScaz'sfz.i

4 n. d.

5 tu-.i. !

6 tl:, 4.

7 n , d*

8

9

■rud.. 

n , d .

10 tu d .

XL n.,d*

12 Tit d(

13 ■tud.
C.UKV'SVIV'
WWBW?W’

14 ■a, d. trissiststi
15 n .d ,

■ 16 w,C

17 iu d . 5 i £

IS n .d .

19 n, d.

20 a . d.

21 n*d.
iS£4;̂ :r

22 n»d.

■

::

ftS53?,-*y

Ail«}'?*:-
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ÎLY-U, F Dà PFX2E.R
SAHPLË NO, (Ä-jLKX. BXS^BACTIOIO (OPTI Gài. MICROS COPY) fX-BáY P^PEàCTIQlO

__________________________________  RESULTS

23 n, d.

24 TU á

25 n, d-

26 a *■ d *

27 n. d»

28 tu d.

29 ru d.

30 tu d*

31. »-d.

32 ru d,

33 n» el»

34 a* d-

35 a . á»

36 n, d.

37 o. d»

38 a , d.

39- n»d.

40 a* d-

4X n.<L

42 n-d .

43 a , d»

44 —

45 a- d»

46 r¡. d -

47 ß id .

48 n.d*

saiStíifíifTi

5V.VÍA-,>.V.-̂-.
jprsfFíí-WíTíí'

fssttiïiiv&fz:

viWiefiï.’rftïii

I

e < w  w  ï»#*me *»»1 < »if»«-# k-e*»« « ÊSÍÍM«*Kl!l̂ ET5*¿t-íí;
¿Jiíífí
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results

5ÀHPÎ.Æ NO.
N. Y, ti.

X $ 4 i â I ^ Ï E S â m M l .
• FDA.

(OPÎICAL KLCRÛSCOPï)

49 n .â .

50 tutL

51 ïî; d.

52 n, d. • ■

53 'tt*' ¿Í.Í

■ 54 tu d,

55 n, d.

5& n, d.

57 n . d.

58 n. d. n . d.

59 n.» ¿L

60 â, d. n .d .

61 ». d. n . d.

62 tu d .

63 5% M oderate amount

64 tucL

■ 65 n .d .

66 tu-d.

67 21,

68 eu d*

69 n .d .

70 n. d. sm all amount

71 31 u,d„

72 n. d. tu d.

73 n, d.

74 n. d. HTßsll &mou&t

---- A----i— ---- -
------------------------

PFIZER

!/ f.\ *.
t i t  :  r;

«Æ1¡îî iîîtïii

íliKV.iSíj

-'V-.v

r.v-%'
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SAMHÆ HO,

75

76

77

78

79

80 

81 

82 

83

. U

85

86 

Ö7

.98

99

100

K, Y, U.
(X-RAY BIFFBâCTZOB)

n.d.

5%

3%.

57:,

i l ,  d. 

a , d. 

n. d, 

n . d ,  

n .  d .  

t i. d ,

TL,d, 

n. d. 

tud.

—.____JigJJLTS,.........
FM

(OPTICAL KiatOSdOPY)
PFIZER

QC-RA.Ÿ jDIFFa&CrXOW)

n, d , 

a .d ,  

t t .d .

s i a a l l  a m o u n t  

m oderate, amount

n , d.

tt.d-.

n, d.

a , d ,

v e ry  sm all amount

. í  t ' i i r . r . î ! . ! -'-

ï ~

Jlvmwa:
i ï i

88 4% la r g e  amount

8 S 51 la r g e  amount ' 1. 61 hVLlYI.*.": 
Irr -vi/.',-".1

ÎJ7iiït,ri;ï

90 31 la r g e  amount j.Vl.nt'a.VJ,-

91 n . d.

92 51 la r g e  amount
B E

93 5% la r g e  amount

94 4% la r g e  amount 1 ,91

95 21
E E

96 m* m oderate  amount 0 .7 1
g s

97 12% ■ la r g e  amount 8.1%
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S'«!

SAMPLE IS.SAMPLE IS ,
m y, o,

(X-RAY DIPFRACTIOlO
101 15%

102 W1
1Ü3 fn íL

104 a* d.
105' tud.
106 n-d,
107 tt-cL
IOS 2%
109 2%
no ru d*
in it
112 n-d* .
113 n, d.
114 n, d.
115 fi,d.
116 a. d.
11.7 n, d.
116 n- d.
119 n. ¿L
no a. d.
121 m<L
122 n. d.

. 123 ti-* (£«
124 n. d.
123 ti,d,
126 n, d.

„ . R E S U L T S _________
F GA ' ' PFIZER

(optitax M~j.crRGsco.py') o  ray MFFMcrxom

la rg e  amount 10 to  15%

la rg e  amount

u- a.

U-

e= 2

■jiSrSq s ssa;;

HWSiSliKb=sr

pu&rfe-j f

I
t l ï i v i t i f

: j á r T- « í

: Wç&VWÏ 

wwa-

MWWïH
¿SífSíJi

HHSÖ0Ö00213
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RESULTS

SAMELE Ü0-.
JL T. U,

CK-I&Y DI FF SA. CT I ON 1
' ' " FEA.

(OPTICAL MICROSCOPY}

127 n. d.

128 U, d-

129 n. — ¿ t

130 'tX&C 6

131 t r a c é

132 ïl» d- *

133 ,n. d.

134 tu d .

135 n, d.

136 r.. d.

137 Î2.*- -dit*

¿38 n. d.

133 ii.dL

14Ö H. C,

141 r , d.

142 » , d.

143 5%

‘ 144 5%

145 n. fl»

146 n*d*

147 n* <L

148 2?b sm all amount

149 m pT esan t

51SÔ n , d.

151 n .d .

152 î i* d. tu d .

PFIZER
(1-BAY DÎFFRACTÏOSi) «

f*?VWíjWf-í

iV.V.ÎK«'.iïiïï̂ ïïiî

HHS00000214
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H. Y* U. FM. PFIZER
SAMPLE NO, .Çg-RàY BIFFRACTIOH) (OPTICAL MICROSCOPY) (X-M.V DLFFBA.CTIÛK)

RESULTS ________ _____________ _ _ _ Tirîiiri.-’ IXV.

Isiíí.V*

153 cl. d.

154 2 % s n a il  'auitswnfc

155 n. d.

156 27»

157 67»

15.8 ti» d.

159 eu d.

160 n. dT

161 El. d.»

162 Eu d*

163 10% la rg e  amount

164 ti» d. n. d.

165 Eu d.

166 lud .

167 ■ 27.

168 -4

169

170 ïwèL

171 ïu d .

172 'J&Sf 
■*v ie

173 » . d.

174 xu Cu­

175 ri. d.

176 n» d»

177 n. d. -

178 xud.

app tox . 0, 57

3.8%

7.îv,r«ï̂
S

HHS00000215
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N.I'.U . FM  PFIZER
SAMPLE NO. fX-RRV DlFFRACTIOm fOPTICAL MICROSCOPY) fX~gAY DIFFRACTION)

________________ RESULTS

17 & n- d-

ISO ru d.

181 n. d-

182 rt. d.

183 I t

184 3%

185 n,d.

186 n, d.

1S7 t %

1S8 1 %

189 n

190 n-d-

191 rud.

192 n .d .

193 n. d,

194 . tt. d.

195 n,d.

.W H'i -IiW 

rivrit'tvfrr 

VtirV.WliW*'

x t iX&k v .-.

WM

r - -

¿W7JJW*
f c ~ : r ;
n n ii'.K iii

Foojfnotga ;■

■a, ’Stork' done by Mr, Arnold. E, S c ta lz a ,  D iv isio n  o f  M icrobiology,- (See Appendix A)
b , Pfizer, I n c - r  M in e ra ls ,, P igm en ts, and M etals D iv ision ., Eastern, pa,
c , The u s e  o f  a  d ash  means th a t  th e  powder does not. contain t a l c  and th e r e fo r e  

is n o t  e x p e c te d  to  c o n ta in  tremolite o r  chrysotile as contaminants- Wo 
a sb e s to s  w&s foetid.

Sitr;tt-K

jftn & fz -'.

|VASAAii
^«HSKri

r s v i .v w

W.VAVlt.
tWvViV*,

v-rif-rT

A’S'UAV.V

KHS00000216
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I&ELS III,

IHXESIABÔBAIOaï COMMjRLSÔÏÎ OF ANALYTICAL HESOLTS FOE CHRYSOTILS 
US COSMETIC TALCUM-TYPE POWE ERS

Emolís
3AHPLE
NO,

K, Y.U, FIFI PFIZER*- COLOMBIA 
CX-RÁY DUT. ) (OFT, MI CR. 1 {X-RÀY DIFF- > SCIENTIFIC® HPBC

AteWïrAVÎtf-W/ïï

, Er.'r~H
1 -tud , (tujfc d e te c te d )

2 n . d. PWH'WímWV

3 a. d.
7*77̂rÀ'.'-7V‘,77lJM,VÍ“ ,.TTÍ'Vt"

: 4 n . d. 7S.t*ziz\':

5 a . d.
cr-yâAV.*/«“

6 a .d . wv“̂ f|v'

7 %
fitiïîlîîïTSS
¡J'íSíái?¿S4r.>-

•B TÍ.# ¿J.#-

9 Hl* Ci*
¿--■ÏU'rt’-Lïî. 

Hv&aSÏ .i“.*'

10

I I

TU à,

TL. d.

12'. r.. d.

13 a . d,. WMftUzt*

14 a .  d.
TÏÎ'Vî.IVMfÿi#
Wt.VAtLS.V.

X5 71. Æ.
9*ifrmf3iT
«F.VlÂ’iïii

16

17 a . d . ihrtVïïlVfe.l

18 n . d. VStiVOAV..*

19 rad -

20 n . d» S E S

21 a , d.

22 n,. d. SSiS

H “;"

ÂSÏÏ!JW?ÎÏ
SEE."! h'E ''¿••iM**'«»

HHS00000217
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&HPLE
NO.

N.
(X-ft

23 ?

24 rt. <i.

25 ?

26 3

27 tu d -

28 tad .

29 Tt. d.

30 ta d.

31 n .  d*

32 it., cL

33 la d .

34 t a d .

25 n*  d ,

36 a . d .

37 n. d.

38 i t ,  4 .

39 tv. d.

40 u . d .

41 .ta d.

42 eu d.

43 ru  d .

44 **

45 n .  d .

46 n ,  d .

47 ra d.

48 t a d .

....r m  1 ' “p rriijF "
(OPT, MICE, ) (X -SA t BIFF . )

RESULTS
COLUMBIA.

SCIEHTIplCb EPBC

!

p™4

£ 3

HHSQ0000218

CPC-BCALTRSCPT00001161



SAMPLE
J £ ^ „

N.Y.U.
RESULTS

COLUMBIA
SCTEHTIPICb HFBC

FDA FFIZER®
(OFT- MICK- >. (S'-MY DIFF, )

49 tu d.

SO Tl- <L

51 XL— d -

52 ti. d.

53 tl- d-

.54 *1

55 n ,d -

56 au A.

57 u. d.

58 n ,d . a ,  d.

59 n ,d .

m ti, A, a , d.

61 n , d* n»d.

62 b . d .

63 n .d - n-d*

64 n , d,

65 a ,  d.

66 2%

6? a,- d,

68 ta d -

69 n.d«

70 n, d- & d .

71 a- c. a , d-

72 a , d— ii- d.

73 a* d -

74 n. &. t t .d .

•'HW

iff.

HHS00000219
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SAMPLE Y . ,y .0. F Dà ' PFIZER*- COLUMBIA
no . Ql-BAY BIT?. j (OFT. HICE. ) (X-RAY KEFF, ) SCIESTIFLO^ KPBC

7$ n .d .

ftESDLTS ___________________________

76 n .d .

77 n .d . n .d .

78 n .d , n .d .

79 n .d .

$0 ? n .d .

81 f

82 ?

83 1

84 ?

85 ?

86 ?

87 • Ì

88 5%

m 5%

90 5%

91 3%

92 5%

93 At

94 1

■95 3%

96 10%

97 15%

a. d.

íssíxnr
ti.d.

ti, d,

ru d. a ,  d, in c o n e lu s XVe

p o s s ib le ^  in  
t a l c  g ra in s

possib le .;, in  
t a l c  g ra in s

much • n. ci
a a t ig o r î t©  f

inconclusive

S

p o s s ib le ,, in a . d. in c o n c lu s iv e  <0*1% Í»1M«!W.SS

t a l e  g ra in s •v'r'i'.VC.'Á.
r T" E v « ,
t!‘ï

■moderate n. d. in c o n c lu s iv e
a n t  ig o r i te S EE

HHS00000220
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msmjm ii
AMPLE N, Y. U, FM Ï'FIZER*- COLUMBIA toitW.Vtr.’w

NO, CX-KAY B IFF .) (OFT. MICE, ) ÍS -EAY DIET.) SCIENTIFIC“ HPBC

98 tu  d. -gJir-TT ĵLm t x:r-

Se*fr?-vier.TA':

99 tu d » tu

100 ft. d. p o s s ib l e j l i t
t a l e  g ra in s ilViVLit sur; %i.-\

101 f t ,  d* Tnueh - f t , <L ft, 4«
a « t í g o r i te ? ïfîîifïfK-WÎS

102 7% a . d. R3tVS'A'Ä*ft

103 xi * d *
«TffrA“«/?.-.'

104 ii, d, FíMíífp'í.-ri* ,•

105 iu d .

106 rud . mtsjumtfr-

107 tu d . n- 4,
m:Pis.Vv,>t̂
íw3viwtt.i4v:.

108 XX«' d« iTZ-zman?

109 7
«ÄVarKÄiV

n o ru-d.
“ÄSüSunyr

i n f t.d . iîïîïwüïcî

112 iu d*-
• »ü*« *.;r4,.-r-

«J

113 JV-f d * ■■f'&ttrjïî'f

114 *ud. .ÎRilîiJP

115 „tu 4-
T̂vsWiîf

116 n, d.
••AîitfePi
u\-&mr\A-

117 1 iKKSVV.'f
sr-irstót:

118 f t ,  d.

119 it. d. ijüifcÄ'y
■ffrîisi.**

120 7

121 f t , <3, P
■

122 t

__________ --------- SïSPiïïSîîiVÂTOTÂMWkSSÿlîiTia

HHS00000221
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&MP1E
NC.

N.Y
{x~m?

123 ?

124 i

125 ■j

125 EU d.

127 n. d.

128 tu d.,

129 tu d.

130 T race

131 a» d.

132 n*d.

133 tu d.

134 tu d .

135 tu d.

136 tu d.

137 tu  d.

138 n, d.

139 tu d .

140 Hz d«

141 ru d.

1*2 n, &.■

143 10%

144 *j

145 2%

146 n, d.

147 H« CL#

148 ti, d .

KBSUXJS-py3“- ■ ■"~x
CO Ff. MICB. ) a - ' m  PIFF. )

cmUMBIA
SCIENTIFICA HTBC

H. d.

Jk'W'-.V, irüJVŴ* 
i-iiöA'.'W'rii

¿uvuvsm vvar

âytrvj.vĤ’

Ef£it<*y-

iiiSW.pS'ÌUSr

rz ttirr tiin ;

I-.ss'EìuuììF 
Ì-̂-pìVAVé̂: 
sjss/.w *:ì :v

AtioraWAfci
<5Mer;32tti'i

n:.:ìpìuu-;
¡¿WrJaWiii.

liffi'äS-Et'ii

pVTit

feil.",tuli

i“ ‘„"

HHS00000222
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AMP'
SO,

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

X65

166

16?

168

169

170

in
172

m

174'

RESULTS
H,Y,tL FJDb. P F I Z E R * " O T D f f l S ”

CX-fe? 01FF. i (OFT, MICE, ) (X-RAY DXFF. ) SCIEMTlFICit
? n, d,

m d.

n .d .

n .d ,  n .d ,

u ,d .

n , d* n .d ,  0.17*e n .d ,

?

n, d,

8%

n .d ,

2

t r a c e  

cl, d, 

n .d .

10% ttid , n .d . in c o n c lu s iv e

1% p o s s ib le ,  in
t a l c  g ra in s

1 '

2

xi, d,

8%

n, d, ’

ii, d*

HFBe

"«.Vliy" ''"L'

£w i wi>“rv.

i7Ar"7*
9

m  d,

HHS00000223
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RESULTS
SAMPLE K.Y.U. FDA FFXZERa COlSHBIA x.-.tssisrf?

HO, CX~SAF DIFF./5 (OFF. M1CR, ) fX-MY B i f f , > SClEHTlFICb HFBC

175 i
¿■mwv.-.v.

176 ? y«1!,

177 n. <L
st«;.issn

iiV
t'-VViV.VLV

178 7
¡prrr-s r̂r

.irftJLifr

179 ru d.
«wati's

ISO n. d.
'.v.ri'.i-.'U
t*"™

181 n,d„ t

182

183 t

pmhe XL

184 n . d.
iW/-4usui

185 n. d .

riTzi;«,'

1S6 ?

187 n .d .
'pyrrr.’M:i-%':

188 ? Jsisi.ttiK'i

189 n . d.
«ilitisar

SftSlTiSSjw

190 ' ?
fntiTVtiZ.

191 n- d .
jCVss’vvss-i

RtTHmiy

192 n , dv
:rrui—  

f,~'V V.-.-̂ -.'

193 ?

194 7

jsKVWSi'Wi74;;vizr;
e^s-mss

195- it* d .

t'-litCWSi
jriiriitsr

. *.,w — ...

'o o tn o te s  t 
f f i s s e r , In c . , M in e ra ls , P igm en ts , and M eta ls  D iv is io n , E asto n , Pa,

f.Vv.SAV.ii

LiW-r-.V'

Columbia S c ie n t i f ic .  I n d u s t r i e s ,  A u s tin , T exas, u s in g  D i f f e r e n t i a l  Thermal A n a ly s is . 
H ealth. P r o te c t io n  B rand’, o f  Canadian Government, O ttaw a, by  e le c t r o n  m icroscopy , 
o r a l  com m unication-by Bars, P o n te f r a c t  end Cunningham,
A n tig o r- ite  I s  a  n o n -fib ro u s  'form o f  th e  same m in e ra l a s  c h r y s o t i l e .
By transm ission electron  microscopy.

fcy.V.W-is'A

pass

HHS00000224
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¡AMPLE
SO,

1 

2 
3.

4

5

6 

7 

&

9

10

n

12
13

14

15

16

17

18

19

20 

21 
22 

23

TABLE IV

KEY TO SAMPLE NUMBERS OF COSMETIC TALCUM-TYPE POWDERS

liSTS»?!!*;-

r-;'

PRODUCT KAME 

AicmeRS Powderj, M edicated 

Amolin Deodorant Powder 

Aquamarine Coaling Spray B ath Powder 

B a g a te lle  Amber D usting Powder 

B ou rjo is B ath  Powder 

Deletes ene M edicated  Powder 

Cashmere Bouquet Body Powder 

Chanel No,, 5 Bath Powder 

Countess Rocheau Cake D usting  Powder 

Crepe Do Chine Dusting Powder, M illo t  

Crepe Ete Chine Roudre 'M ist, M il lo t  

C u ticu ra  Talcum Powder 

Desenex

Befritin, Baby powder 

De-si tir , Baby Powder 

Diapaxene Baby Powder

Dorothy Gray HSecret Of The Sea.*1 Dusting powder 

Saeraude. Talon®, Powder 

E n glish  Leather

Faberge uMasic,r Busting Powder 

F r ie n d s h ip  Garden D usting  Powder- 

F r ie n d s h ip  Garden Busting Powder 

F r ie n d s h ip  Gardes Dusting Powder

FURTHER IDENTIFICATION 

.B risto l-M yers /No. IF25) 

Norwich 

Revlon (143)

Corand {DCR)

Penrjwalt (5274)
%

C olga te -P a lm o live

\\
Jergetis \

\
Bouse o f  F rag rance  (L I132) \

House o f  F rag rance  

B ites. (07170)

WTS -Fhartttacraf t  

P f iz e r  (1:139-2) (3 /2 9 /7 2 ) 

F f i# * r  ( USA) (5 /1 0 /7 2 )

pit:

V.rv-iiMTiw
i“5-,-?AVATa'-,w.v

Freon (E1030)

Doty (355-4010)

Mem

(2891)

S ta llto n  (3 /2 7 /7 2 ) 

Shu)ton <5/9/72> 

S h e lto n  {7/13/72}

Zitkiin
iartr.-.t.',

SitMitSl

'«Wirt-s

; Lk s v .*̂ - 

¿¿¿fcSS4ji
iriiittti

(•-vt-vvr

îrr.V!'

gs
s-'-w .vtsv'f

HHS00000225
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PLE
0, PRODUCT SAME FURTHER IDENTIFICATION

4 Heaven Sent A erosol Bath Powder M ist R ubinstein

5 Heaven Sent Bath Powder ; R u b in s te in

:6 H elen  P ress '! k i t t l e  'Lady'1

17 Im p o rts , Spain  Mens’ T a lc

U I s i s  F lo ra l  Talcum Powder

29 J o h n s o n 's  Baby Powder (028Q)

30 Johnson  and Johnson M edicated  Powder (3612)

31 Roe co t 'Beauty D u st--O il o f  Mink

32 L anv in  A rpege D usting powder (1288)

33 Lanvin Arpege Powdered M ist

34 L anvin  Arpege T alc

35 Lew is Baby Powder

36. • Loves Fresh. Lemon 0 lo s s y  Powder Mauley & James

3 7 ' Many’ s Scented  B erated ■Talcum.

38 H scy 'a  Talcum , Apple: • (2K4)

39 H sr c e lle  D ietin g  -Powder, Kype-~ A lle r g e n ic

40 Mary Chess Perfusted B usting Powder

41 Meneen Baby Megic Powder <51123

42 Mermen Quins ane Foot powder (H2Q2)

43 Merck T a lc , P roduct HoT 6460, Lot No, 6460) (SQ39301)

44 Meocsana 2387-B M edicated Powder Plough

45 Old Spice Body Talcum Snulton

4ft P ers ia n  L ila c  Deluxe D usting powder A p r i l  Showers <LfN)

47 P e r s ia n  L i la c  S pray  Bath. Powder A p r i l  Showers (B2QQB)

48 Pond’ s PerfuBied T a le  Body Deodorant. Bream, Flower <h s b )

49 P r in c e  M atchabolli Beloved Spray Powder

r pws.vrti'"»-’>•

; S bv»**a VA:

hV/i^Vtv.V-V,-.“ v̂v:;.““

a.!LVwiV5=.W,i¥

si-sw?«*«*

s a w -w « **

ri.5ftWiWft,w

’Ji-.iiAir.-ifTj

KV-W.^-Atv

’.Z'S. zztv.a 

1vv u.’--,v'v.t

rviwti-xt»

'i-r.v/rA!i'

ii'.Tienti;
’►VSlitiPn

ii
ii.Vi,--d:

rv.̂ nvrr.r\v.;rvrÂv,/̂ vx>i\vvhr̂ ŵy.V;r;;';ii-VTrri:fF̂ ^

HHS00000226
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PRODUCT MUE FURTHER IDENTIFICATION
M?LE
yo,

50
51

52

53

54
55

56

57

58

59
60 

61 
62

63

64

65

66 

67 

6.8

69

70 •

71

72

73

74
75

Quest D eodorant Powder

R eplique Spray Bath Powder

Rxviana Poods - Italian Stearin Tale
Septem ber Mom By Pond’ s 

Seven Winds A fte r  Beth T alc

l! S P T a le

V ase lin e  In te n s iv e  Care Baby Powder 

Ives S a in t  L aurent Rive Gauche Spray T a lc  

Z B T Baby Powder

geaeorfa Super Absorbent Medicated powder 

Ambush-Daua Dusting Powder

A p r il  Shower®

Avoir U n fo rg e tta b le  Perfumed Talc
Beloved Perfaiasd  D usting  Powder, P r in c e  

M atchabelli

Coty Face Powder Rachel

.Desert F low er Spray  B ath  Powder

Bser&ude Dusting Powder

Baeraude Spray Dusting Powder
F aberge Flaiibe&u Deodorant Spray Powder

Jean  K ate  Spray B ath ‘Powder

J e r l s  T a lc ,  F le sh

J o l l e  Madame D usting Powder, Balmain 

Lady E s th e r  Face Powder, Rachel 

Max F a c to r  Pace Pow der, R ach e lle

M edicated  Comfort Powder

OH.’ da London Talc.

nb.r

Barium s R aphael (004)

For Rice

(19B)

DuBarry <021085}

( I  209)

(F102X)

Stiefel

(9684)

Shulto ti (F 1 BKI)

Coty

Coty ( l  AST) 

<37 W$F) ‘

(1 SJ 247)

Parke-D avis 

Vardley (498)

r;»vi

U-Hi i#*Z4Tisr*

iSti'Vii'-fen-is

nv.rwa'AV^

,r,nv,tl::.r

mr.*:-'-'

iSillU'i

b:5t::rst

gs;
S ir

f::r:

HHS00000227
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MPLE
NO, FROmCT NAME

76 To Know Mo le  To Love Me -  T in k e rb e ll

77 Touch And Glow Face Powder, Creamy Peach ’

78 Toujours Moi Bath powder
79 Y ard ley  A p r i l  V io le ts

50 Cl-.cmti 1 ly Dusting powder
51 Cashmers Bouquet

82 Je an  Hafc^ T alc

S3 Heixnen Shave T alc

84 Shower To Shower Body Powder

85 P u re  Baby Powder, D art Dreg

S6 Pond1 s Dream Flower PerftiroeS Talc
87 Almay Hypo-Al 1 e rg e n ic  Face Powder

88 C onstance C a r r o l l ,  Bouquet T alc

89 D ja r-K iss  Talcum

90 Flam ingo D usting  Powder, Tussy

91 L ander L i la c s  And Boses T a lc

92 Mavis Talcum

93 Mavis Body Powder

■ 94 Tangee

95 2BT Baby Powder

96 B la n c h a rd 's  D ueting Powder

9? Bom  W ild T e s tin g  Powder

98 Lander' G arden ia  And Sweet Pea T alc

99 Lander L i la c s  And Roses D eodorant Body T a lc

100 Miss D ior D usting  Powder

101 T ai Winds S pray  T alc

FURTHER IDSKITXF1G4TI.DK 

Tom F ie ld s , Ltd,

Revlon 

Garday 

(49QS)

Houbigsnt (IIP)

(on 345)

(B 81)

Johnson & Johnson (5507BG) 

(K 11C)

(0 13 D)

Kerkoff
(1104?)

Vivaudou

Vivatidou

Luft-X&ngee

(B0Q48)

Del Labs

(Avon (DOC 1272 2 -1 4 -7 2 ,W S)
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4FLE
SO, PRODUCT NAME

22 l o s e s  Dueting, powder

03- Coty L'AUfiant Talcum powder

04 Cflty- ■ Em.erau.de Talcum Powder

03 Coty L 1 A im in t D usting Powder

■ ,06 Coty Improve m is tin g  Powder

,0?" Cofcy Magnet ces Beds D usting Powder

.08 Revlon In tim a te  Perfumed Bath 'Powder 

(09 Je a n  N&tdf feath Powder

110 Je a n  N a t /  Spray  Bath Powder

11:1 Did S p ice  Body Talc

1X2' Dr, S c h o l l ' s  Root Powder

113 Fab e rg  e Xanadu Luxury B ath Powder Spray

114 F aberge Z ia an ie  de F ragonard

115 F aberge T ig re s s  Bath powder

116 F aberge Woodhae fo r  Men

117 ■ Faberge B ru t f o r  Mao. Shower Buff- A ll-O v er
Body Powder

118 FAberge l& te

119 F aberge  A phrodesie  B ath  Powder

120 Faberg*  Straw Hat Bath Powder

121 Faherge Aphrodesia for  Ken Shower Buff

122 'Faberge Xanadu de Luxe Bath Powder

123 F ab erg e  Woodhue Bath Powder

124 F aberge  F inite D usting  Powder

125 F ab erg e  F lam inae B ath  Powder

FPRTEER IDW TIFI CATION

(U J)

-(01A)

(IM>

(2D 0)

(241)

L anv in  -  C harles o f  th e  R ita  
(2137)

L anvin  -  C harles o f  th e  R ita  
{2103}

Shu1 to n , in c , (MFC)

<20517).

(Yl)

(2132)' R ef, 61159-0X9 

Ref. 2052-003 

R ef. 5027 (0252)

Ref. 5400

(raw  m a t e r i a l ; from.. F rancs) 

Ref.. 2052 <23,72 >

R ef. 5027

Ref. 1244-028 (2342)

Ref. 2052-002 

R ef, 0714-018 (1121)

Ref. 2052 (.3471)
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\MPLE
.BSD*

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

1 4 4

145

146

147

148

149

150

Hennen, Baby Magic

W a lg re sa 's  C rib Age 

C aldesene M edicated Powder 

D a s lte a

V aselin e  In ten siv e  Care

Johnson and Johnson Medicated Powder

Johns on Baby Powder

Johnson,* s Baby Powder

Johnson’s Baby Powder

Johnson and Johnson Medicated Powder

Johnson and Johnson Shower to  Shower Body Powder

Johnson and Johnson Shower to  Shower Body Powder

Johnson and Johnson Shower to  Shower Body Powder

Avon Brocade Sjytay

Avon Bird o f  Paradise Spray

Avon Tax Winds Spray T alc

Mermen B ath  T a lc

Pia-Zow T alque

O verton's ,1High~Browtin Pace- Powder

S o fte e  Face Pdwdar

W e s t p o r t  Face Powder

Hazel Bishop Pressed Powder

la d y  Wayne Face Powder

S o l i t a ir e  Cake Makeup

Dte&raglo- Pressed Powder

PRODUCT NAME FiETBEA i d e n t i f i c a t i o n

( lc S t )  - 

(109T)

(G452K)

<C 5122)

(0709X1)

(0872K)

(31602)
(B1652)

(4065)

( A 3 0 8 )

P erfection . Beauty Products, 
In c * , Pearl R iv e t7 N. Y.
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iMPLE
NO- PRODUCT mME FURTHER- IDBfriFXCATIOM

LSI E a r ly  American, Old S p ice  Talcum powder

L52 Oars age Das t in g  Powder

153 Ammons Powder, M edicated

154 Bismolixic- M edicated Powder

155 R ite  A id Pure ia b y  Powder

156 i a m e r  Pure Baby Powder

15? Mavis Im ported Talcum

158 Avon B rocade Perfumed T a lc

159 Avon B lue Lota® Perfum ed T alc

160 Avon B eau ty  Bust R e f i l l  - Charisma

161 Avon E lu sive : Beauty Dust R e f i l l

162 Avon Rdgence Perfumed T a lc

163 Pinattd Clubman T alc

164 Grand Union Baby Powder

165 Cashmere Bouquet

166 A lm y  Pace. Powder, S o f t  Beige

16? Tawny Tone Body T a lc  Prom B lack H e rita g e

168 C o lg a te  Tooth Powder

169 Dr- L y o n 's  Tooth Powder

170. "C" Bouquet T0.lt:.

171 Tange®. D usting  Powder

172 J e r i s  T a lc

173 C orsage O usting  Powder-

174 Lander G ardenia A Sweet Pea " Deodorant Body T a lc

Lander

rv-vt&vsv.vt;-. 

'WFHzstfrtfw.

•iaiiiO'Äsai

(101672)

(4212DX) (S u p p lied  by M fgr.)

.(L is t  No. 719, L o t 201, 
S u p p lied  by Mfgr, )

(B eau ty  M ustus, Inc. 
G reenw ich, Conn,)  .

(W inarick , In c . D i s t r . by 
F . W, Wool-worth) (2662)

(George 17. t o f t  Co.) (2762)

(W inariek ) (2732)

(L ender Co.)
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gR-ODüür mm FURTHER IDEKI.IgIGfe.TIOH
AMPLE

m ,

175

176

177

178

179

180

181

182

1,83

184

185 

1S6

187

188

189

190 

19Ï 

192 

.193

194

195

Lender Baby Powder

la n d e r  L i la c  4 Eases Body l a i c

Beloved Perfumed D usting Powder

Jean  H a t /  T a lc  No. 60

Je a n  Nat /  S ^ tay  &a t h Powder

T inker-bell Body T a lc

Y ardley Sigh Shadow Brush-On Eye Shadow

Max .Factor Face. Powder, R achel le

Tweed, B ath  Powder, L e a th e r ic

Y etdl ey N ext to. N atu re  Sheer P re sse d  Fowdar

Yard le y  A p r i l  P io le t s  D usting  Powder

Yardley Red Roses Dusting Powder
Y ardley S p rin g flo w ers  l a i c

Y ard ley  White. Lavender T a lc

Y ardley  Red Roses T alc

A p r i l  Showers D eodorant T a lc

C h a n t i l ly  H oablgant B usting  Powder

T itik e rb e l 1 Dusting powder

T in k e rb s l l  Powder M it t

T im k-erbell D usting Powder

T in k e rb c il  Body T a lc

P r in c e  M a te h a b e lli  (235A)

(2264)

(2101)

(TOi:i F ie ld s  j L td , ,
Div. o f  MM)

Ref. No. 721

(S u p p lie d  by Mfgr. )

(Y a rd le y ) (44)

(260)

(271)

(214)

Ref. No. 9882 

(2JBB)

(Tom F i e l d s , L td . ) 

(Tom F i e ld s ,  L t d . ) 

(Tom. F i e ld s ,  L td . ) 

(Tom, F ie ld s  j L td . )
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