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)M Dr. A lf r e d  W e is s le r ,  A c tin g  D ir e c to r  
D iv is io n  o f  C olor T ech nology  (B F -430)

sjECT: Summary and Comments on P r o f . L e v in ’ s  A n a ly t ic a l  R e su lt s  f o r  A sb estos  
i n  T a lc

X. The p u rp oses o f  t h i s  memorandum are. to  p r e s e n t  a summary o f  th e  
a n a l y t i c a l  r e s u l t s  f o r  a s b e s t o s  In  CoetueLic ta lc u m -ty p e  powders ob ta in ed  
by P r o f .  Seymour Z. l e v i n  o f  New York U n iv e r s ity  i n  b is  r o l e  o f  c o n s u lt ­
a n t  t o  PDA; to  compare h i s  r e s u l t s  w ith  th o se  o b ta in e d  b y  o th e r  la b o r a ­
t o r i e s  on soma o f  t h e  same sa m p les;  and to  make some comments on th e gen ­
e r a l  q u e s t io n  o f  s u i t a b le  te c h n iq u e s  f o r  th e  a n a ly s is  o f  a s b e s to s  in  t a l c .

2 . 1 a sk ed  Dr. l e v i n  i n  December 1971 to  u n d ertak e a s b e s t o s  a n a ly se s  in  
100 sa m p les o f  c o sm e tic  p ow d ers; th e  sc o p e  was - expanded on two subsequ en 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 p les. 1 c h o se  Dr. Lewin f o r  t h is  
work b e c a u s e  h e  i s  ass in t e r n a t io n a l ly - r e c o g n iz e d  e x p er t on m in era lo g ic .n l 
c h e m is tr y  and b eca u se  h e  i s  a member o f  th e  academ ic com m unity and th e r e ­
f o r e  l i k e l y  to  be im p a r t ia l  in  a c o n fr o n ta t io n  betw een in d u s tr y  and 
governm ent. F urth erm ore, h i s .  com petence had p r e v io u s ly  b een  re co g n ise d  
b y in d u s tr y  (by v i r t u e  o f  t h e i r  own u se , o f  him as a c o n s u lta n t )  w hich  
ap p eared  to  c o n fe r  a  d e s ir a b l e  im m unity a g a in s t  p o s s ib le  in d u s tr y  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. le w in *  s f in d in g s  a r e  shown, in  'fa b le  I ;  th e  k ey  to  t h e  i d e n t i t i e s  
o f  t h e  numbered sam ples i s  g iv e n  i n  T a b le  IV. P le a s e  n o te  a ls o  th e  ex-,- 
p la n a c o r y  ccmnneuts i n  Dr. D ew in ’s memo o f  J u ly  1 0 , 1973, w hich  la  an 
A ttach m en t t o  T a b le  1. No v a r i e t i e s  o f  a sb e s to s  o th e r  th a n  c h r y s o t i l e
(a  s e r p e n t in e )  o r  t r e m o l i t e  (a n  am p h ih o le) w ere found b y  Dr. Dewin i n  t h e  * 
195 sa m p les w hich h e exam ined. As shown i l l  T ab le  I ,  Dr. Dewin found  
d e f i n i t e  in d ic a t io n s  o f  c h r y s o t i l e  in  17 o f  th e  sam ples (many o f  th e s e  
a l s o  had t r e m o l i t e )  and d e f i n i t e  in d ic a t io n s  o f  t r e m o l i t e  but n o t  ch ry so ­
t i l e  i n  an a d d it io n a l  IS  o f  th e  sa m p les . T hese r e s u l t s  w ere ob ta in ed  
p r im a r i ly  by means o f  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 icro sco p y  and o th e r  te c h n iq u e s . However, Dr. I.ewiu p o in ts  Out 
' on p a g e  2 ,  p aragraph  1 o f  th e  T a b le  1 A ttachm ent th a t  th e  c h r y s o t i l e  he  

h as i d e n t i f i e d  in  com m ercial p ro d u cts  shows s e v e r a l  s i g n i f i c a n t  d i f ­
f e r e n c e s  from  " c la 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 io n  p e a k s , in  i t s  a p p earan ce under th e  m icr o sco p e , i n  i t s  r e a c t i v i t y  
toward d i l u t e  a c id ,  and in  i t s  b e h a v io r  w ith  r e s p e c t  t o  d i f f e r e n t i a l  
th erm al a n a ly s i s .
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P a g e  2 -  D r . R o b e r t  M. S c h a ffn e r

4 . In T ab le  I I ,  I  b a v e  compared Dr, t e w ia ' s  r e s u l t s  f a i  t r r a io ] ir e  wil.ii 
th o s e  o b ta in ed  f o r  some o f  t h e  sa n e  sam ples a t  FDA (b y  m eans o f  o p t ic a l  
m icro sco p y ) and a t  th e  P f i z e r  M in e r a ls , P igm en ts, and M eta ls  D iv is io n  
(by means o f  Ji-Uay d i f f r a c t i o n ) . T h is  com parison , which was undertaker, 
in  o rd er to  ob ta in , a d d i t io n a l  in fo r m a tio n  on th e  sam p les, sh o p s  good 
s e m i- q u a n t i ta t iv e  agreem en t among th e  th r e e  la b o r a t o r ie s .  W hatever 
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  i n  th e  am ounts o f  t r e m o l i t i  found can be 
u n d erstood  r e a d i ly  on  th e  "basis o f  su ch  f a c t o r s  as (a ) p r e fe r r e d  o r ie n ­
t a t io n  o f  p la te s  and. f i b e r s  i n  t h e  p a ck in g  o f  th e  X-Ray d i f f r a c t io n  
sam p le, and (b) iith cm io g en titie s  in  sam ple co m p o sitio n , cau sed  fo r  example 
by a i r  e lu t r ia c io n  w i t h in  t h e  c o n ta in e r  when i t  i s  shaken.

■5. In  T ab le 1 1 1 , I  h a v e  compared Dr; L ow in 's r e s u l t s  fo x  e h r y s o t i l e  
w ith  th o se  o b ta in ed  f o r  som e o f  th e  seme sam ples by fo u r  O ther la b o r a ­
t o r ie s *  th e  a d d it io n a l  two la b o r a t o r ie s  in c lu d e d  in  t h i s  p a r t  o f  th e  
s tu d y  a re  Columbia S c i e n t i f i c  I n d u s t r ie s  o f  A u st in , Texas (who B e l l  the  
S ton e apparatus f o r  d i f f e r e n t i a l  th erm al a n a ly s is )  and th a  H ea lth  
P r o te c t io n  Branch -of th e  D epartm ent o f  N a tio n a l H ealth  and "Welfare o f  
th e  Canadian governm ent i n  O ttaw a, The agreem ent o f  r e s u l t s  from d i f ­
f e r e n t  la b o r a to r ie s  i s  much l e s s  s a t i s f a c t o r y  f o r  e h r y s o t i l e  than th a t  
d is c u s s e d  above fo r  t r e m o la te . "For exam p le, sam ples 89 and 163 were 
found  by Dr. hew in  t o  c o n t a in  57. and. 10X o f  e h r y s o t i l e ,  r e s p e c t iv e ly ,  
h u t e h r y s o t i l e  was n o t  fo u n d  i n  t h e s e  sa m p les by th e  o t h e r  la b o ra to r ie s '. 
A ls o ,  a p r e lim in a r y  f in d in g  o f  e h r y s o t i l e  in  a  sam ple o f  Johnson and 
Joh nson  Shower t o  Shower Tody Powder h as b een  d isp u ted  by th e  company, 
w hich  claimed, th a t  t h e i r  own a n a ly s e s  by S e v e r a l d i f f e r e n t  tech n iq u es  
f a i l  to  show th e  p r e s e n c e  o f  e h x y s o t i l e .  The e x p la n a tio n  f o r  th e se  
d if 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. Lewin’s in c lu s io n ,  i n  th e  term 
' ' e h r y s o t i le 1' o f  m in e r a l s p e c ie s  'which show s ig n i f i c a n t  d i f f e r e n c e s  from  
c l a s s i c a l  e h r y s o t i l e ,  a s  d is c u s s e d  i n  paragraph 3 ab ove.

6 .  The d i f f i c u l t i e s  in v o lv e d  "in a n a ly s in g  t a l c  and o th e r  sam ples fo r  
s m a ll  amounts o f  a s b e s t o s  have b een  p o in te d  out by many in v e s t ig a t o r s .
I t  i s  n o t s u r p r is in g  t h a t  t h e  r e s u l t s  o f  d i f f e r e n t  la b o r a t o r ie s  d isa g r e e  
som etim es, e s p e c i a l l y  i n  th e  p r e s e n c e  o f  t r a n s i t io n a l  or" a l t e r e d  m inerà-  
l o g i c a l  s p e c ie s .  M oreover, w ith  re g a rd  t o  th e  two. v a r i e t i e s  a f  a sb esto s  
o f  con cern  h e r e ,  i t  i s  u n fo r tu n a te  t h a t  th è  one w hich i s  a c le a r  in h a la ­
t io n  hazard  to  man, n am ely  e h r y s o t i l e ,  p o se s  an i n t r i n s i c a l l y  more d i f ­
f i c u l t  a n a ly t i c a l  problem  th an  t h e  o t h e r  t r e m p iite , w h ich  has n ot y e t  
b e e n  shown t o  p r e s e n t  a  b i o l o g i c a l  h a za rd . T his i s  due i n  p a r t to  the. 
l e s s  prom inent X -r a y  d i f f r a c t i o n  p eak s o f  e h r y s o t i l e  and to  th e  f a c t  th a t  
t h e  f i b e r s  a r e  o f t e n  to o  sm a ll to  b e  s e e n  i n  th e  o p t i c a l  m icroscop e.

7 .  Xu co n n ectio n  w ith  a  p ro p o sed  new r e g u la t io n  on t h e  s a f e t y  o f  co s­
m e t ic  talcum  p ow d ers, w e f a c e  t h e  prob lem  o f  s p e c i f y 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  m ust b e  s a t i s f i e d  by th e  powders i f  th e y  ara n o t  
to  b e  c o n s id e r a te d  a d u lt e r a te d .  On th e  b a s is  o f  in fo r m a tio n  a v a ila b le  
a t  p r e s e n t ,  I  recommend c o n s id e r a t io n  o f  th e fo llo w in g  p rocedu ra . The 
powders s h a l l  be exam ined f i r s t  by X -ra y  d i f f r a c t io n ,  w hich  hàs a S e n s i­
t i v i t y  o f  th e  o rd er  o f  17. fo r  e 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
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3 -  n r . R o b e rt M_ S c h a f f n e r

f o r  t r e m o lr te .  I f  e i t h e r  s p e c ie s  i s  foun d , co n firm a tio n  t h a t  cue s p e c ie s  
i s  p r e s e n t  in  f ib e r  form  i s  to  b e  ob ta in ed  by o p t ic a l  m icro sco p y  a n d 'e le c ­
tro n  m icro sco p y . T h is  i s  n e c e ssa r y  b eca u se  t r e m o li t e  i s  known to  occur  
i n  a n o n -fib r o u s  form , and th e  X -ray d i f f r a c t io n  p a tte r n  o f  d reys o t i l e  
i s  th e  same a s  th a t  o f  a n t i g o r i t e ,  a n o ii- f ib r o u s  form o f  th e  same m in­
e r a l .  The sam ple i s  c o n s id e r e d  a d u lte r a te d  i f  th e  p r e se n c e  o f  f ib r o u s  
r r e m o li t e  or c h r y s o t i l e ' i s  shown by th e  ab ove procedu re. An a l t e r n a t iv e  
p r o c e d u r e , based  s o l e l y  on o p t ic a l  m icroscop y  (which i s  a l e s s  e x p e n s iv e  
and m ore w id e ly  a v a i la b le  te c h n iq u e) m ight b e  p rop osed . However, th e  
d i f f i c u l t y  w ith  o p t i c a l  m icro sco p y  a lo n e  i s  th a t  i t  may c o m p le te ly  m iss  
t h e  p r e s e n c e  o f c h r y s o t i l a  i f  th e  f ib e r s  a t e  su b m ic ro sc o p ic , w h ich  may 
w e l l  b e t h e  c a s e  in  f i n e l y - m i l l e d  t a l c ;  X -ra y  .d i f f r a c t io n  i s  n o t  su b je c t  
to  t h i s  so u r c e  o f  e r r o r .

E n c lo su r e s
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FINAL RSPOS?
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JURAY KWDSR DXFFRACTIOÑ 'ANALYSES 0F ©OMMERCIAL ©3SMSTXC POWDERS

Sam óle T a lo C h lo r lte
P h lo g o -
...pM -J L ,

o -
Quahtz

.D o lo -
t r a i t e C a le lt e o i í t e

Ghryao=- 
t i l e .  '

Ofcher
S p e o le s

1 • 7 0 $  ' 3% 7% Xlo n .d . Ho do n .d . nodo
2 100# n 0d0 X!q d o n .d . n .do n.do He do n.d„

3- • 9 9 # rvo do i% n.d* n .d . n.g da n<jd* ti* do
4 lOG# Tío do n .d . ru d . n.d«, nod. nodo xi« do

.5 9 3 % 2% 3% n.d* n* da n.do n .d *  - n«d0 *
6 80% 2% 5% n.d» nodo n.do nodo n .d . CaUhdacyl

7 86% 7% 2 % 3% 2 % rio d p n .d o ?

8 . 9 5 % 2% '3% n á d . rud» nodo n« do

9 89% 7% ' P% . 2% Hod. Ha do k rio dp n ,d .
10 9 3 % 3% 2 % 2% npdft n«do nodo XI a de

U  • 9 0 % 2% 2 % 4# 2%. Tía da Hado Xla de
.12 100 %> n cd 0 r ia d a XLada. Ha CLo rudo' lia do Hoáo

13 6o#- Hedo n„dp rud . nodo n.do Ha do n .d . ZnUndeoyl

14 3 1 % 50# • .2% 10# 7% Hado n¡» de n.d*

15 - 100% n Ddo Bl-3 Cía Xladc Uo do n.odo n .d . xi o d o
16 oo „j. o s «tí» «=*=» o«u cic=» «»O K aolín*

17 6o% 30# 4% Hod» 6% He da n*d„ Ilode
Stanph

18 • 9 0 % 4% 2% 2% 2% IJ«> de njdo n.di,

•19 9 7 % '%% 2.% nodo nodo n.do n cdo n .d .

20 3 5 % ' 6o% 1 % 4% He do nodo n*d0 - Hade

21 67% . 25% 2 % . 3% 3% n.do ho- do Ha do
22 ■ 5 9 % : 35% 1% , ílo Üo 5% Zleda n«d« Xloda

23 • 4 2 %  ■ 50% 2 % 3% . . 3% He do n*do ?

24 9 4 % 1 % 2% 3,% H a da Tío do n'ado nodo -

25 9 5 % 2% 3% Tloíiv nodo Ho de' Í2 edo ?

26 ■ 9 5 % 1 % 4% nodo nod.« • n ,d v Qé do ?

27 7 8 %  ' n * d 0 2 % Hod-¿ 20% Xlado •n.da He do
28 ' caío20% 1 % ¡frailo n»do rudo 10# hcá* Hado K a o lín ,

29 i*94%  ■ rií> do . 2 % nado. 2% Ha do ñ « d o ' Ha dej
M ica

K a o lín

30 9 7 % 2 % n.do n D da n a d o n«'d. n.do

31 47 % 50% 2 % 3% 8% n o do n .d , hado

32 c o % - 7% 3% 2% 8% n .d . n s do n a d o
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i s  T a l e S h l o r & t e

F h l o g ^ -  

p i  t o  .
t*t ~ ir^̂ rn1—̂

O i ~

O u & r f c B '

D 9 X 0 -

w i t e C a l c l t «

% ^ í J 3 a —

• 0 1 ^ 4 ®  •

O h r y í s ® -

t í l s

O t h A S P

S p e e S j g g

3 3 5 5 ^ " 4 o # 2 $ n o d o 3 $ n o ' d 0 r i o  d e n . f d  0

3 4 7 8 $ 7 % 4 # " ‘ 3 5 $ 8 $ n o d . n o d o l i o  d 9

3 5 7 8 / 5 5 $  • 2 $ i o $ 5 $ n ,  0  d o l i o  d o i x  o d o

3 6 e a 0 8 1 $ 4 # n o d o n o d o 7 1 q  d  0 n o d . n . d e x x  0 d  0 M i c a

3 7 3 8 5 $ 5 0 $ 5 $ n o d 0 7 $ n o d o n f l d » n » d o

3 8 8 7 $ 5 % 4 # 2 $ 2 $ « o . d o n . d . n o d o

3 9 9 4 $ 3 $ n o d o 3 $ n „ d 0 n o d o n ¿ d 0 n « d o

4 o 6 7 $ 2 5 $ n « d . o 3 $ 5 $ n ^ d o n 0 d o n o d »

4 i 3 3 $ 8 $ 2 $ 2 $ 5 $ n o d o n o d « T i o d o

4 2 6 9 $ 6 $ n < , d o i x «  d o 3 $ '
2 $ n o d » n o d »

4 3 9 7 $ n s 4 e n 9 3 $ A o d e n ' o d a n . d e . n a d o

4 4 C3*** = > ~ — -  . «*»os* r» m i M a C^<9 , Z n O , K a o l í n

4 5 6 6 5 S 3 0 # I X *  C Í o i x  9  d « 4 $  • P o d o n u d a n > d o

4 6 4 8 # 4 o # n o d o 5 $ 7 $ n , d o I X ^ d o P o d o

4 7 9 8 ? $ n » d 0 Z l a  d o í i p  d o i X g  d « 2 $  v  • r u d a - n o d o

b d 8 8 $ 4 $ 2 $ 2 $ .  . 4 $ n o d o A o d a n o d s -

4 9 Í 0 Q $ . n ¿ d D n . d » . n « d « n  « d o n D d 0 t í o *  d  b x x «  d o

5 0 9 5 $ 5 $ r u d . n 0 d o T í o  d o n *  d « n a d a l í a  d p

5 1 l o o # ' n e T l a H o  d * i x ¿  d o n o d o I X o d o i x *  d í J x x «  d o

5 2 8 7 # 8 # 2 $ 3 $ ' n » d o n o d o X l r f d a r u d o

5 3 9 0 $ -  4 # 2 $ 2 $ 2 $ n » d Q n * d B n o d « ’

5 4 : c h v 8 7 $ 3 # ¿ 1 $ x i o d o '  4 $ ñ o d o n a d e ?

5 5 8 o # 1 5 # n « d o 5 $ X T o  d í j * XX g d o n o d v ?  ' n o d .

5 6 9 0 $ 7 $ r u d o . 3 $ n o d o i i «  d o n i d o H o d 0

5 7 8 0 $ 1 5 $ i x «  d  o i x o  d o 5 $ l i o  d a n « d o n o d «

5 8 9 6 $ l i s  d o r u d -« ' 4  J É  ' t t o d . » IX  0  d a x x  c# d o ,  , n o d 0

5 9 o a c 9 0 ^ n D d 0 i ! «  d o . 3 $  ■ T í o  d o n o d o  • n » d o n a d e S t o r o h

S O c a o 6 0 # 3 0 # l i o  d p n c d o 7 $ 2 $ r i o  d o IX  « d « Z n S t o a r «

6 1 3 8 $ 4 o # r u d o 4 #  ' 1 8 $ » o d e  * x i s , d o x i o d o

6 2 .  8 3 $ 2 $ n < , d o  • 3 $ . n 0 d o 1 0 $ n V  d ¿ H u  d «

6 3 6 7 $ 2 $ 2 $ 4 # l i o  c L I X *  d a 5 $ i x «  d o

6 4 o a n 8 o # 5 $ 3 $ . 2 $ 3 : # . n o d o « o  d a A o  d a Z n S t e a r »

6 5 e a o 7 8 # 1 5 $ n < . d 0 i x «  d o 4 $ n o d o n o d o H a d o Z n S f c « a r t o

6 6 8 4 # 5 $ 3 $  . 3 $ 3 $ I X a  d a ñ a d í , A -
k

6 7 7 8 $ 1 5 $ n * d . n D d o 5 $ n o d o 2 $

■'2 $  ■ 

H o  d o ,  •

6 8 8 0 $  - 1 5 $ T i o d , r u d a 5 $ n o d » n 0 d o .  n a d o

6 9 . 9 7 # 1 $ n o d o Q o Ú . H o  d o 2 5 $ n s d « r u d «
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p a g e  3

acmi© T a l®  C h lo r ite
?hlogo=-

s i t e Quarta
BsaXo^

mit© C a lc it e
Tr>i2jft=-

©Ut©
Chryg&= O ther  

t i M  S p esic i

70 28# 6o# nod»- 5 # 7 # nod« n 0d„ Rodo

T i 85# io # iiodg 2# n© do n ad» ,3 # Ho do

72 86# 5# 3 # 4# Ho d t> 2# n«,do nod» .

73 Ciì* 30/ò io # nodo 3 # 5 # n 0do nodo n 0do ■ ZnStear,
74 9 0 # n„do n»d„ n»do 5# 5 # n«do nodo

75 75# 5# n o  d a XI o do 15# 5# n «d . n,do
76 7 5 # Ilo d© 5 # 5# 10# n«do - 5# Rodo

* 77 9 1 #  . Ho do 4 # 2# n*do n<>d» 3 # h ©do

78 85# 2# 1 # 4# 3# ' n-o do 5 # nodo

• 79 S i# 5# 4 # Ho d a 2# ■8# nod» n 0do t

80 ca^SO# 40# Ho do 6# n 0 do n«do ’ n 0do ?

81 e a « 80# 7# 1 # 6# 4 # nodo nodo ?

OJco s a * 7 8 # 12 # 2# 4# 3 # n«do Ho do j

83 oa.<>84# 6# 5 # nod. 4 # ilo do Hod© ?

84 ca«92#. 4# Ha da n 0d . 3 # nodo n,da ?

85 o a » 86# 5# « o d o ‘ nodo C# Ha do »«do 7

. 86 85#. ■4# 2# 4 # t 4 # n -̂do nodo 7 ' .

; 87 «a*30# 50# nod« 4 #  ‘ 12 # 3 # Hq da 7

88 6 1# rudo ' nodo 5# 25# n-o-do 4# 5#  
• 5#89 68#- 1 # 3 # 8#  _ l o # n,do 5#

90 55# ludo 3 # 7# 25# 2# 3 # 5 #  *•"'

. 91 c a o50# S# Ha dn n.odo 3 # 5# n<>dó 5#  M±aa

92 64# He d o nod« ' 6# 20# nodo 5# 5# •'

93 55# 1 #  • 4 # 6# 25# h«, do 5# 4#

94 o a 04 6 # 4# 3 # 6# 3 5 # nodo 4 # %

.95 86#  ' Ho do nod* 5# 4 # nod« 2# . 3#  v"_
96 28# U-o do 3 # 6# 4 5 # hod„ 6# lo #  ' '

97 3'i# i # 1 # 5#  . 3 5 # Ha d© 12 # i 5 # ' ^ "
98 ©a 0-4o# Hod, 3 # nod» 6# 2# nodo dodo K a o lin , 

Mica

■ 99 ca „ 4 0 # xiodo 3 # He do 6# 2# xi ©à» n«,d0 K a o lin , 
Mica

,00 ò a .8o • 10# 4 # Ho do 2# XXoda Ha da nodo ZnStear,

‘,01 63# 8# 3 # 7 #  ‘ 4 # C ©"do v •15# H© d©» . / '
\Q2 63# 2#  ‘ ìli» do 3 # 15# Dodo 10# 7#

m 9 3 # 3# nodo Ho do 4 # n© à© nodo n 0d0

104 9 1 # 3# 1 # 2# 3 # Ha do n.t,d* nodo
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p a g a  4

Phl©g© a U©2.e=>
aranl© T a lo Q l i lo r i t e QuíU'fca 1 n i  ~ m

0 5 92^ 3$ 2$ 2 $ 2$

.06 9 1 $ 3 $ ' t $ 3 $ 2 $

.07 8 j $ 5.$ 2 $ nodo 6$

.08 8 1 $ 10$ 2 $ 2£ 3 $

.09 7 4 $ ■ 15$ 3 $ 3 $ 3 $

.10 9 9 $ rio clú' 1$ n « d 0 nodo

M 4 2 $ 4 0 $ 2 $ Zlc d$ 1 5 $
.12 ca.e6 o $ Uo do a .d o 4 $ Tío do.

.23 7 5 $ •' 1 5 # nodo 3$ 7 $

14 . 2 3 $ 4 0 $ c© do 3 $ 4 $

15 5 3 $ 4 o $ n , d 0 3 $ 4 $
.16 , 5 3 $ 4 o $ n od o 3 $ 4 $

17 4 2 $ 3 5 $ Ho da 15$ 4 $

18 5 3 $ 4 0 $ n » d 0 3 $ 4 $

19 '4 9 $ 4 q$ n<>dc 6$ 5 $
20 4 6 $ 4 o $ Cío do

» .
8$ 4 $

.21 8 7 $ 8 $  • 2$ Ho do 3 $

.22 5 6 $ 3 5 $ n odo 5 $ 4 $

.23 5 1 $ 4 0 $ n o d o 3 $ 4 $

.24 5 4 $ 4 o $ n o d o 3 $ 3 $

.25 5 5 $ 4 0 $ iXodo 2$ 3 $

.26 7 5 $ 10$ 3 $ 4$ 8 $

.27 8 5 $ Codo n „ d o 4$ n=do

,28 60$ ÍXado n «d o n&do n o d o

■29 9 7 $ Ufado n od o rio d © 3 $

30 q3íq8 8 $ 7 $ n«dd 2$ 3 $

3 1 ca»92 3 $ 3$ Uo do 2 $

.32 95 $ 3 $ 2 $ rudo n o d .

3 3 9 4 $ 2 $ 4$ n<,d. n.odo

3 4 9 3 $ ' 3 $ 2 $ Codo 2 $

3 5 9 3 $ 2 $ 3 $ Codo 2 $

3 6 6 9 $ 4 $ 3$ 2$ 2 $

•37 9 i $ 4 $ n fia . 3 $ 2 $
3 8 8 5 $ 7 $ . ,  3$ 2$ 3$

>39 <sbo8 5 $ ' ru d * lio do 2 $ n o d o

,4q c a 085$ Tiod* n 0d„ 2$ 1$

Oaüa&tí
Trsro«

E> © 1 1 1®
Chry8í&=»
til©

Ofchar
S nscies

n o d o Codo nodo

iudo nodo n«d¿

nod o n o d 0 Co d©

nod o 2 $ Cpdq
lio do 2 $ ? K a o l í n  •

nodo nod o n Pdo
cp do 1 $ nodo-
10 $  - nud o nodo S'alioyllc 

A»,Borle

nodo nid o n.o da -

Rtirdp fio d© tío do

nodo n « d o . nodo
n « d Q -n0 d<jr n 0 d 0

2 $ Có d*o ?.

rio da * n sdo n 0do

n«do n * d o nodo
Tío do nod. i

nodo n«do Uo do
n«d. ú o d » ?

n<,.do nodo ?

nodo n« d o ?

nodo n«d« ?

Codo n,d* n»d o

Uojld nod» n ado ■ B o r l e  Acic

Hado tu do n fldo ÜaUndaeyl,

Tío d 0 no d o nodo
íIq d c t r a c « trac? vy

n od 0 t r a c * nodo

xio do t í o  d$ n<,do

Tío da »i d o n » d 0

nodo Uó d . •n0da
Ce do n ¿ d b n 0d 0

Codo D a d » nodo

tí 6 do no d o n„.d«

nodo nodo tío da
n » d 0 , no d o nodo- ZaStsar*

M g C © ^

Qq do i u d 0 rudo ZnStear«
K ¿ O Q 3
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Phlcgo^
pag® 5

Ctea Dol©=> Treni“ CbryBt>- O ther
SamoX® T a lc  C h lo r it« p i t ai.k..rT̂  ■ in ~-i Q uarts<rifnifeTOmi«mwriH' m ite C a lo tte © l i t« t i l g  _ JÏB£SiS®

141 80# n .d . n .d . 2#  • 1 # n .d . n .d « n .d . Z n S tear,
MgOO^

142 7 9 # 7#  • 5# 4 # 5# n .d 0 nod« n.d«

1,43 55# 2# ft odo 3 # 25# n .d . 5 # 10# -
144 ca»70# IQ# Zlodq 6# n .d . ftb da 5 # ? • ZnStear«  

K a o lin
145 ca»70# 3 # Ho do nod« 3 # nod . f t«  do 2# Z n S tea r .

K a o lin ,
ZnO

146 o a ,8 5 # n« dp f t  ado 4 # n .d . 5 # f t *  d<> n .d . Z n S tear .

147 ea.G5# n «d . n„d„ Hod» n .d . 5# n .d . rudo K a o lin

148 c a ,4 5 # 4 0 # n 0 d« nod« 8# fto d . 2# n .  d. Z n S tear .

149 ca«, 50# ' 10 # Hodo 10 # 12 #  . • n .d . 8# ? K a o lin
150 . 8o# 2# n .d . 5 # rudo 5# nod. f t  9 ¿U », Kaolin
151 63# 2 5 # n.d„ 2# 10# fto do n<> do nod .

¿52 oao70# 2# ziodo tlado n .d . fto dp fto da n .d . Pyrophyll
it®

153 ea.80# 2# node node nod 0 n .do fto do n« da ZnO, B o r ic  
A cid

154- oa«7(5# 10 # 4# 4# 2# * fto do 2# n 0dp ZnO

155 «586 04# 10 # fto do 4# 2# n.d» n .d « ?
156 79# to# Ha do 6# 3# - cio do 2# n.do

8# ^
/

¿57 • 63# 2# ru d„ 3# 18# n .d ,  ' 16#
158 73# 7# ft©  do 3# 2# 10# Hod* ¿1« do
159 e a .7 4 # 10 # 2$ {(.do 4#. 10# • fto do ?

160- 60# ■ 2 5 # n .d . « ö d . 4#’ 10# n Bdo tr a c e
¿61 59# 2 5 # f t o  dp 2# 4# 10# n„db n.dP -
162 58# 25# f to  d a 2# 5# 10# f t o  d a - n.d.
163 55# 2# f tp  dp 3# 20# n.d. 10# • . 10#
164 ■ 92# 3# 2 # . n , d o 2# n.d. Bfeda 1#
165 92# ' 5# n » d o f t  O d a 2# nod. n.d« ?
166 • ca.50# 40# D o  d o 2# . 8# n.d. ' n.d0
167 76# 10# r ip  d o f td  d p 12# n.d. _ 2# x i«  d o
168 ± s = — «*<*» G y p o u r a
169 (Do <»03 <=»«> 00 ca , 80# o*=>

170 52# rud. 5# 25# f t o  d o nad? 8#

171 70# 10# B e d . 5# 15# n.d . . n.d. n*d.
1 7 2 43# 50# n o  d P i i â  d o 5# n 0 d o 2# n « d a

173 ca.99# x i q d o n .d . r u d , f t o d p n .d . n « d . ? -
174 ca06o# 1 # 2# 15# n .d . n .d . n Dd 0 n .d .  ‘ K a o lin ,

Mica
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p a g ©  6

Sam ple T alg».lit I ■■wi»i!iar» ■
1 7 5  e a .8 6 #

C h lor it©
2hlogö=

p i t e
cu.

Q uarts
Dolo»

m ite C a lc i t a
. Trœat= 

o l i t a
ChrysO“ O ther 

t i l e  Soea& ss

3# n 0do 10# Xla do n Ddo
t ,

nodo ?

1 7 6 e a .7 9 # 3 # 2 # 15# n 0do n«do , Ho do ?

177 84# . 10# 4 # 2# Dodo nodo n «d 0 nodo

17 3 ca»50# 20# 2 # 5 # 4 # xi 0 d 0 n .d o ? K aolin

179 9 7 # nod . 3 # Hod* n«d« Ho ci« n«do •

1 8 0 8 8 # n« do Qgdq XI« dg . 12 # n .d o n od D ' n .d «

£ 8 1 ca o7 0 # nod« n»do ix« do nod« 10# n«d« n .d o K aolin

1 8 2 c a .4 0 # '2 5 # . 15# rio do n.d» XXo de n .d «  . ? Znö

183 ca«78# IO# n«d, Ho do 2# l o # 1# ?

184 93# . 2# nodò 2# nod. nodo . 3 # n od . *
Í 85 ca« 50#' 8# nodo n¿do Ho ciò 2 5 # n . d« ZI a de ZnO-

186 oa«50# 5# n sd* n.do, nodo 25# n .d . ? ZnO

1 8 7 oa«85# . 5 # n«d . ' 2# Rode 5 # 2# n .d

188 '70# 15# 2# 3# 4# 5 # , 1 # ?

189 72# 12 # Rodo 3 # 2# 5 # 1 # n 0d„

I 90 aa«02# 12 # 2# Ha dg 3# nodo Ho d A ?

1 9 1 96# 2# XI« et* XI« do 2# n«do n«do n « d .

19 2 lOQ# n«d» nod« n«do n .d o n .do n»d«

193 •ca«9 3 # 2# n„d„ 2# 2# p«do n id« ? ZnStear»

194 c a *94# . . 2# XI« ilo Red« 3# 3 # nado ?

1 9 5 9 7 # n«do n od Q •3# nodo do Ho d 0
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New York University

Department of Chemistry
4 Washington Place, Room 410 ATTACHMENT TO TABLE I
New York, N .Y . 10003 
Telephone: (212) 598-3427

Memorandum toe Dr. George Thompson
Food and Drug A dm inistration

From: S . Z, Lewin
Chemistry Department, New York U niversity- 

Re : Determ ination of Asbestos Contents o f  Commercial Talcum Powders.

T his w i l l  serve  t o  summarize th e main p o in ts  o f  our d is c u s s io n  
on t h is  date o f  Ju ly  10 , 1973 "With r e s p e c t  to  the fa c to r s  in v o lv ed  
in  th e  d e te c t io n  and e s t im a t io n  o f  a s b e s to s  in  t a l c ,  and the s ta tu s  
o f  the ta b u la t io n  o f  r e s u l t s  o f  th e  a n a ly se s  o f com m ercially  a v a i l ­
a b le  consumer products c o n ta in in g  ta lcu m  powder.

My resea r ch  group has been engaged in  s tu d ie s  o f  t a lc  and i t s  
a c c e sso r y  m in era ls c o n tin u o u s ly  s in c e  J u ly  1971, and we are con tin u in g  
to  work in  t h is  f i e l d .  We have undertaken  to  in v e s t ig a t e  the fo llo w ­
in g  p rob lem s:

A. T abu lation  o f  th e  x -r a y  d i f f r a c t i o n  d ata  fo r  t a lc  and a l l  
s o l id  p hases (w hether n a tu r a lly  o c c u r r in g , or added in  the .course o f  
p r o c e s s in g )  encountered  w ith  t a l c  in  m in era l, in d u s t r ia l ,  cosm etic  ' 
and p h arm aceu tica l p ro d u cts .

B. E lu c id a tio n  o f  the x -r a y  d i f f r a c t io n  spectrum  ( i . e . ,  p r e c ise  
lo c a t io n s  and r e la t iv e  i n t e n s i t i e s  o f  peaks and v a r i a b i l i t y  th e r e o f)  
of c h r y s o t i le .  A ssignm ent o f  th e  d i f f r a c t io n  peaks to  the c r y s ta l  
p la n es r e sp o n s ib le  f o r  them, and in t e r p r e t a t io n  in  terms o f  e r y s ta l lo g r  
phy o f  th e  e f f e c t s  o f  g r in d in g , o r ie n ta t io n ,  and sam ple p rep a ra tio n .

C„ I n v e s t ig a t io n  o f  the ch em ica l p r o p e r t ie s  o f  c h r y s o t i le ,  
a n t ig o r i t e ,  c h lo r i t e ,  t r e m o lit 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 te s  o f h y d r o ly t ic  and io n  rep lacem ent r e a c t io n s .

D. M icroscopy, b oth  o p t ic a l  and e le c t r o n ,  o f  c h r y s o t i le  and o f  
t a lc s  co n ta in in g  v a r io u s  a c c e sso r y  m in e r a ls , in c lu d in g  c h r y s o t i le  
and- tr e m o lit e .

E. Measurement o f  th e  d egree o f  enrichm ent, due to  a i r  e lu t r ia -  
t io n ,  o f  a sb esto s  in  th e l i g h t e s t  f r a c t io n s  o f  the dust from commercial
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F. Development o f  a method b ased  on the com bination  'of x -ra y  
d if f r a c t io n ,  chem ical r e a c t iv i t y ,  and m icroscopy f o r  th é e s tim a tio n  
of th e c h r y s b t ile  and tr e m o lite  c o n te n ts  o f consumer p r o d u c ts■(th ese  
tv7o b e in g  the o n ly  a sb e st ifo r m  m in era ls  encountered in  ’a l l  th e  
American products exam ined s o . f a r ,  w ith  on ly  one p o s s ib le  ex cep tio n } ,, 
and a p p lic a t io n  o f th e  method to  th e  a n a ly s is  o f  about 200 standard  
sto re -p u rch a sed  specim ens.

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 ic a l  m ethods, v i z . ,  d i f f ­
e r e n t ia l  therm al a n a ly s is  and d e n s ity  g ra d ien t c e n tr i fu g a t io n ,  as . 
a lt e r n a t iv e  or 'supportive te c h n iq u e s .

Our r e s u lt s  t o  date su pp ort th e  fo llo w in g  c o n c lu s io n s :
1 . The c h r y s o t i le  th a t  i s  found in  commercial t a l c s  I s  g e n e r a lly ,  

d if f e r e n t  in  s ig n i f i c a n t  r e s p e c ts  from  th e c h r y s o t i le  th a t occurs as 
m a ssiv e , f ib r o u s  growths i n  v e in s  in  serp en tin e  r o c k s . That i s ,  th e  fo r ­
mer has. d i f f r a c t io n  peaks th a t  may d i f f e r  from the l a t t e r  by as-much
as 0 .2  A ( a t  7 -3  A ); i t  i s  more r e a c t iv e  toward d i lu t e  acids,* i t  
shows a d if f e r e n t  appearance under the m icroscope; and i t s  DTA endo- 
therms and exotherm are s h i f t e d  r e l a t i v e  to  th o se  o f  th e  l a t t e r  (and 
a p p a ren tly  d im in ish ed } .

2 . The p resen ce  o f  c h r y s o t i l e  as a minor c o n s t itu e n t  in  t a l c  may
be e s ta b lis h e d  w ith  r e a so n a b le  c e r t a in 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 io n  peaks in  the v i c i n i t y  o f  7-23 to  7-^3 A 
and 3 «59 'to 3 -65  A, (b} the pronounced weakening o r  com plete d isap pear­
ance o f  th e se  peaks upon trea tm en t o f  the specim en
w ith  1 M HC1 a t  80°C fo r  1 hour, ( c )  the p resen ce o f  f ib e r  bundles o f  
v i s i b l e  s i z e  under 250X or h ig h e r  m a g n ific a tio n  in  th e  o p t ic a l  m icro- • 
scop e which show a r e f r a c t iv e  in d e x  o f  about- 1 . ( t hes e  f ib e r  bundles  
may be sh o r t and s t r a ig h t ,  and may be coated  w ith  a bumpy e n c r u sta tio n  
o r  Mgcl'O^, or may be embedded in  t a l c  or o th er p a r t i c l e s } ,  and (d} the  
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 lec tro x  
d if f r a c t io n  p a tte r n  th a t correspon d s in  d -va lu es  to  th ose  found in  the  
x -r a y  d if f r a c t io n  p a tte r n  ( th e s e  f ib e r s  t y p ic a l ly  do n o t have a hollow  
c e n tr a l  c a p il la r y  running through them }.

3 . The c o n cen tra tio n  o f  c h r y s o t i l e  in  a t a l c  may be estim a ted  by 
m easuring the area  under the x -r a y  d if f r a c t io n  peak a t  about 7 .3  A

'■ on in t p m a l  stand ard . The b e s t  in te r n a l  standard
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i s  calcium  o x a la te  monohydrate (peak a t  5*83 A)»
4 .  The q u a n t ita t iv e  r e s u l t s  are c o n d itio n ed  by th e f a c t  th a t  

se g r e g a tio n  e f f e c t s  in  t a lc  powders are  c o n s id e r a b le ;  the a n a ly t ic a l  
method g iv e s  a r e p r o d u c ib i l i ty  o f  ±2 to  3 $  average d e v ia t io n  in  
r e p lic a te ' d eterm in ation s on the sanie sam ple, hut d i f f e r e n t  samples , 
from the same b u lk  c o n ta in e r  are found to  vary by as much-as 200$,

5 . The q u a n t ita t iv e  r e s u l t s  are fu r th e r  co m p lica ted  by the  
f a c t $  th a t  a n t ig o r it e  g iv e s  an x -r a y  p a tte r n  th a t  i s  in d is t in g u ish a b le  
from th a t  o f  c h r y s o t i l e ,  The HC1 trea tm en t s p e c i f i e d  above does not 
a f f e c t  ground a n t l g o ^ t e ,  but i t  i s  n o t  y e t  known w hether a n t ig o r ite ,  
i f  i t  occurs in  t a l c ,  has the same ch em ica l r e a c t iv i t y  as th e ground 
m a te r ia l from m assive a n t ig o r i t e ,  or w hether ( l i k e  c h r y s o t i le )  i t s  
p r o p e r t ie s  may be v a r ia b le  depending upon th e  rock  m atrix  in  whicjr
i t  i s  found. .

6 .  Subject t o  th e  q u a l i f i c a t io n s  in h e r e n t in  th e  -above, we have 
o b ta in e d 'q u a n t ita t iv e  e s t im a te s  o f  th e  c h r y s o t i le  co n ten ts  o f about 
200 commercial talcum  powder sp ec im en s. Vie have a ls o  determ ined the 
c o n te n ts  o f  the o th er  m inerals i n  th e s e  p ro d u cts, in c lu d in g  tr e m o lite , 
q u a rtz , c h lo r it e ,  d o lo m ite , and o th e r s .  There i s  no am biguity in
th e  id e n t i f i c a t io n  o f  th e se  l a t t e r  s p e c ie s ,  b u t ,th e  q u a n tita t iv e  
r e s u l t s  fo r  th e se  are a ls o  a f f e c t e d  by th e s e g r e g a t io n  problem, which 
i s  most ser io u s  f o r  th o se  c o n s t itu e n t s  p r e se n t in  th e  sm a lle s t  amounts.

7- Most o f  th e  com m ercial t a l c s  t e s t e d  are  f r e e  o f  any d e te c ta b le  
amount mf any o f  th e  a sb e st lfo r m  m in e r a ls , acco rd in g  to  the c r i t e r ia  
enumerated above. Thus, th ere  appears to  be an adequate supply o f  
t a l c  fo r  which th e r e  i s  no am bigu ity  about the absence o f c h r y so t ile  
o r  tr e m o lite .  In  about 10$ o f th e  sam ples t e s t e d ,  th ere  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  c h r y s o t i le  or  trem o lite  p resen t.
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TABLE I I

SAMPLE HO-

INTERLABORAXORÏ COMPARISON OF ANALYTICAL RESULTS POR TREMOLILE 
IN COSMETIC TALCUM-TYPE POWDERS

RESULTS ’ ______
U. Ï.Ü .

(X-RAY UXFFRACTIOÎ?)

âFDA
( optical Micro sco py)

PFIZER1'
(X-RAY DIFFRACTION)

1 n . d.

2 n . d .

3 n. d.

4 n. d.

5 n . d.

6 n .d .

7 n. d.

b ' . n .d .

9 n .d .

ID n .d -

11 n .d .

12 n .d .

13 n .d .

14 n . d.

15 n. d.

16 *-•,c

17 n ,‘d.

18 n. d.

19 n. d.

20 n. d.

21 n .d .

22 n .d .

f f l f f r . ' î s . : - :

lll'IUURi

:fcÿusa=3 1r, 
IW "” '  ■ 1

Itfi&JUtZTt
tr*tí?twr.

mtr»uv

: m n r . o J

JtizUm-

****P»nV
¿.■U««-***

tirrfRpi

*̂ yrîVw.'̂ svtiî£:ïîaîîî>iu#i«'.*i:c.s5i«t;*isB*uacr.vi33Sî.i5=-'aÂitiîfti;,s;
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■ RESULTS
N.Y.U. FDA PFIZER ;;rl

SAMPLE NO. (X-SAY DIFFRACTION) (OPTICAL MICROSCOPY) (X-RAY DIFFRACTION)

23 I X .  d ,

24 TX. d.

25 n. d.-

26 n .d .

27 n. d.

28 n- d. £=2-42
rrr;:^:

29 tu d.

30 n . d.

31 n . d. p.rr^S
} n = ^ W . i i

32 n .d .

33 iu d . •

zxztfttnl
S tfS U fM T

34 n . d. .
.V .-U B /JK

35 ‘ n. d. rirstttv.y

36 n, d. ■
(«riwti:

37 n. d. /isrrffa

38 n* d. »ostUKlI

39 n. d.
yittntii

40 n . d . »ASXVA*.

41 n- d. (¡asms

42 n .d . i«*.Trr

43 n . d . d 3 i
* \’S3::ir,

44 — -.r-AA&XS

-fifing

45 TL, d. .

7^.3

46 ' n . d . ‘

47 n- d ,
’ :«rtm

48 n .d - «■w.r
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SAMPLE HD.

RES OLTS
N. Y. U.

q-RAY DXFFRACTIOH)
• '• FDA

(ORTICAI. MICROSCOPY)
PFIZER

(X-RA.Y DIFFRACTION)

49 n . d-

50 n. d. •

51 n.: d. •

52 n . d. • ,

53 n . d. ,

54 n . d.

55 n . d.

56 n . d. •

•57 TU d .

58 ' n. d. n . d.

59 n. d .

60 . n . d. n . d.

61 _ n . d. n- d.

62 n , d.

63 57. m oderata  amount

64 n . d.

65 tu  d.

66 n . d. *

67 2%

68 n . d.

69 n .  d.

70 u , d . sm a ll amount

71 37, n. d.

72 n. d. n, cL

73 n , d.

74 n. d. em a il amount

HHS00000211



'_____________________ RESULTS _______  _ _ _ _ _ _ _
N. Y. U. FDA PFIZER

SAMPLE SO. (X-KAY DIFFRACTION) (OPTICAL MICROSCOPY) • (X-RAY DIFFRACTION)

7S n_ d.

76 571 .

77 37. sm a ll amount

78 57. m oderate amount

79 n, d.

80 n. d. n. d.

81 n. d.

82 n. d.

83 n . d. *

. 84 n. d.

85 n .d . n .d .

86 ■c l . d.

87 n .  d. n , d.

88 47. la r g e  amount ’

89 57. la r g e  amount 1 . 67.

90 37. la r g e  amount

91 n .d .

92 5% la r g e  amount

93 51 la r g e  amount

94 47. la r g e  amount 1.97.

95 27. ‘

96 87. m oderate amount 0 . 77.

97 127. - la r g e  amount 8.17.

98 * n. d.

99 ' n .d . n. d.

100 n .d . v er7  sm a ll amount

f.'-Z—

E

HHS00000212
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. RESULTS

SAMPLE KO. 

101 
102
103

104

105

106

107

108

109

110 
• 111

112
113

114  

, 115

116

117

118

119

120 
121 
122

.1 2 3

124

125

126

N. Y. 11.
(X-SAY D T FFRA CXIOi1? ) 

15%

10% 

n . d.

Ti. à. 
n . d . 

n . d . 

n . d.

27.

2% 
n . d.

1%

n . d. . 

n . d.

Tl. d. 

n . d. 

n . d. 

n . d . 

n . d. 

n .d .  

n . d . 

a . â .

..FIA
(OPTICAL MICROSCOPY) 

la r g e  amount 

la r g e  'amount

PFIZER
(X-KAY DIFFRACTION) 

10 to 15?.

n- d.

g
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• RESULTS ............................. ........................................
N. Y.TL " ......... m  ] PFIZER

SAMPLE NO. (X-RAY DIFFRACTION) • (OPTICAL MICROSCOPY) (X-RAY DIFFRACTION)

IZ7 n . d.

128 u. d. -

129 n . d.

130 tr a c e

131 < tr a c e

132 n . d.

133 ru d.

134 u. d.

135 n . d.

136 u . d. ,

137 n . d*

138 n . d.

139 ru d*

140 n .d .

141 tu d .

142 n -d .

143 51

144 5 1

145 Ti. d. t

146 n . d.

147 u. d. •

148 27, sm a ll amount

149

00 p r e s e n t

150 n. d.

151 n. d.

152 n. d. n . d.

HHS00000214



' SAMPLE NO. (X

153 

' 154  

155 

' 156

157

158

159

160 

161  

162 

,163

164

165

166

167

168

169

170  

' 171

172

173

174

175

176

177

178

N. Y.U.
RAY DIFFRACTION) 

n. d.

27. 

n. d_

27.

67. 

n . d. 

n. d. 

rt. d.

n.  d .  

n. d.

1071 

n .d .  

n .d ,  

n. d .

27.

n. d, 

n, d.

27.

H. d.

n. d , 

n .  d ,  

n.d.  

n. d. 

n. d.

• FDA PFIZER
(OPTICAL MICROSCOPY) (X-RAY DIFFRACTION)

RESULTS______________ __ _____________________

sm all amount approx, 0 .5 7

la r g e  amount 

n. d-

3 .8 7

HHS00000215
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.....  RESULTS_____________________ _ _ _ _ _ _ _ _ _ _
N.Y.U. FDA PFIZER

SAMPLE NO. (X-RAY DIFFRACTION) • (OPTICAL MICROSCOPY) (X-RAY DIFFRACTION)

179 n. d.

180 n. d.

181 n- d.

182 n. d.

183 1%

184 37»

185 n. d.

186 n- cL

187 27.

188 I %

189 17.

190 m d .

191 n* d.

192 n . d.

193 n. d.

194 xi-d.

195 a . d-

F o o t n o t e s :

a . "Work done by Mr. A rnold E. S c h u lz e , D iv i s io n  o£ M icro b io lo g y , (S ee  Appendix A) 
b- P f i z e r ,  I n c . ;  M in e ra ls , P ig m en ts, and M eta ls  D iv is io n ,  E a sto n , Pa. 
c .  The u s e  o f  a dash means th a t  th e  powder d oes n o t  co n ta in  t a l c  and th e r e fo r e  

i s  n o t  ex p ec ted  to  c o n ta in  t r e m o li te  o r  c h r y s o t i l e  as con tam in an ts. No 
a s b e s to s  was found.

G

jurotc

PTT.tiV?

s»r;ms

nttttiu
: u * u m

Mimu

istEHtta

i'.ttaTaaaJSsva.VVfV«»*̂ tSy,V>AvWM/mil«CTl(UlilltUtt'AmVRtTV?$mXTe=‘.U-Tr*7T7-fi=r
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Y'LZo

TABLE ITI

XNTERIABORATORY COMPARISON of analytical results for chrysotile 
XN COSMETIC TALCUM-TYPE POWDERS

SAMPLE
NO.

RESULTS
N. Y.D,

(X-RAY PIFF. )
FDA

(OPT. MICR. )
PFIZER® 

(X-RAY P U F .)
COLUMBIA

SCIENTIFIC^ HPBC

1

2 It, d.

3 n- d.

A n- d.

5 n* d-

6 n- d.

7 ?

•8 u , d .

9 a .  d .

10 n- d.

11 n-d*

12 n- d-

13 n- d-

14 n . d .

15 ru d.

16 —

17 n . d.

Ì 8  ‘ * n- d-

19 n. d.

20 tu d.

21 tu d.

22 tu d.

ax
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A M P L E

NO.

23

2 4

25

26

27

28

29

30

31

32

33

34

35

36

37

38 •

39

40

41

42

43

44

45

46

47

48

N. Y.U.
(X-RAY PIFP. ) 

■>

________________ RESULTS_______
" . FDA ' PFIZElF“

(OPT. MICR.) (X-RAY D IFF.)
COLUMBIA

SCIENTIFIC" HPBC

rt- d.

?

9

n> d.

r i . d .

jx, d .

n . d.

n* d .

n -  d .

n . d-

ti. d.

tU dr

Hr d .

n . d, 

n- dr 

n .  d . 

tu  d . 

ru  d . 

n -  d . 

n ,  d*

n. d.

TU d,

tu d~ , 

rud.

■ ■̂sa.vjatiVA' 
atnamni

«wavwrt

irlilf ¡ir.uwYv; r̂sfi!;r.5i:m;»rtiiv.',Ui
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r*u>

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

iLY.U , . FDA. PFlZ£Ra
(X-RAY PIFF. ) (OFT. HICR.,) (X-RAY DIFF. )

___________________________________ RESOLTS

n .  d .

xu d .

n .

i x .d .

EL. d-

?

d .  d .

n .  d .

n .  d .

n .  d . i u d *

t i .  d .

ru  d . d .

n .  d . n .  d .

n ,  d .

n .  d . n .  d -

n .  d .

iw  d*

TL

n .  d .

ix. d .

n- d .

n . d. n .  d r

n . d . n .  d .

n ,  d . n .  d .

n .  d .

n .  d„ H r d .

COLOMBIA
SCIEITnFICb HPBC

SS

ixwti*
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RESULTS
¡AMPLE
NO.

N.Y.U.
(X- R A Y  DITT- )

FDA
(OPT, MTCR. )

' PFIZER3 
(X-RAY DIFF. )

COLUMBIA
SCIENTIFIC*5

75 n. d.

76 n .d .

77 n . d. n- d.

78 n. d .' xu d.

79 n , d.

80 ? n- d .

31 - ?

82 • ? i

83 7

84 ? *

85 7 n . d. •

86 7

87 ? n. d.

88 ' 51 n . d.

89 • 57. n . d. n -d . in c o n c lu s iv e

90 57. p o s s i b l e ,  in  
t a l c  g r a in s

•

91 ' 57.

92 51 p o s s i b l e ,  in  
t a l c  g r a in s

93 47.

94 ? much
a n t i g o r i t e 0 ?

n . d. in c o n c lu s iv e

95 37.

96 107. p o s s i b l e ,  in  
t a l c  g r a in s

xi- d . in c o n c lu s iv e

97 157. m oderate
a n t ig o r ir e ?

n , d, in c o n c lu s iv e

HHS00000220
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RESULTS
AMPLE
NO.

123

124

125

126 .

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

N.Y-U.
CX-RAY P IF F .)

FDA
(OPT. HICR. )

■" PFIZER3-. COLUMBIA
(X-RAY DIFF. ) SCIENTIFICb HPBC

?

7 •szjttnt* «-tai

1

n - d .

u. d.

ti. d.

n.d.

T ra ce  

ri- d- 

n. d.

u .  d .

n .  d . 

u. d. 

n -  d .

u ,  d -

n. d.

Ti, d .

n. d- 

n .  d , 

u- d. 

107. 

?

27. 

n, d. 

n. d.

rr7?r&Ttsj{t

i f f W iJ U C
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NO,

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174'

RESULTS ___________
N. f .  U, pnA. PFIZER3 COLUMBIA

q-K AY D IF ?.) - (OPT. MICR.) . (X-RAY DUFF.) JjCjgOTg-IC^

? n .d .

n. d.

ti. d.

tu d. ru d .

rud,

n .d .  n .c t, 0 .17 .e n .d .

?

n .d .

87 ' '

n .  d .

t r a c e

n. d,

n . d .

1 0 % n .  d .

17. p o s s i b l e ,  i n

7

■ t a l c  g r a i n s

7

n . d .

8 %  

n .  d .  

a . d .

*

7

n .  d .

n. d in c o n c lu s iv e n. d.

. . . ...... ...........

««I ’tXltfttts
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■RESULTS
SAMPLE 

’ HO.
H

(X-R

175 ?

176 7

177 H- d.

178 7

179 n- d-

180 n- d.

181 n . d .

182 ?

183 ?

184 iu  d-

185 n . d.

186 7

187 n .d .

188 7

189 n . d.

190 ’ 7

191 a . d.

192 n- d.

193 7

194 7

195. n . d.

'o o tn o tes  ; 
P f iz e r , I n c .  ,

Ft A
(OFT, HICK.)

PFIZER2 
(X-RAY D i f £■)

COLOMBIA
SCIENTIFIC^ BFBC

1S2

Columbia S c i e n t i f i c  I n d u s t r ie s ,  A u s t in ,  T e x a s , u s in g  D i f f e r e n t ia l  Thermal A n a ly s is .  
H ealth  P r o t e c t io n  Branch o f  Canadian Government, O ttaw a, by e le c tr o n  m icroscop y , 
o r a l com m un ication -b y  Dr a. P o n te fr a c t  and Cunningham.
A n t ig o r it e  i s  a n o n -flb r o u s  'form o f  th e  same m in e r a l as c h r y s o t i l e .
By tr a n s m is s io n  e le c tr o n  m icro sco p y .
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TABLE IV

■AMPLE
KO.

1

2

3 .

4

5

6

7

8

9

10

11

-12

13

14

15

16

17

18

19

20 

21 
22 

23

KEY TO SAMPLE NUMBERS OF COSMETIC TALCUM-TYPE POWDERS

PRODUCT NAME 

.Acumens Powder, M edicated  

Am olin D eodorant Powder 

Aquamarine C oolin g  Spray B ath Powder 

B a g a t e l le  Amber D ustin g  Powder 

B o u r jo is  B ath Powder 

Cald.es ene M edicated  Powder 

Cashmere Bouquet Body Powder 

Chanel No. 5 Bath Powder 

C ountess Rocheau Cake D u etin g  Powder 

Crepe De Chine D ustin g  Pow der, M i l lo t  

Crepe De C hine Poudre M is t ,  M i l lo t  

C u ticu ra  Talcum  -Powder 

Des euex

D e s i t in  Baby powder 

D e s i t in  Baby powder 

D ia p eren e  Baby Powder

D orothy Gray " S ec re t Of The S ea"  D ustin g  Powder 

Emeraude Talcum Powder 

E n g lish  L ea th er

F aberge "Music" D ustin g  Powder 

F r ie n d sh ip  Garden D u stin g  Powder 

F r ie n d sh ip  Garden D ustin g  Powder 

F r ie n d sh ip  Garden D u stin g  Powder

FURTHER IDENTIFICATION 

B r is to l-M y e r s  (No. IF25)

Norwich 

Revlon (143)  

Corand ( DCH)

Fennw alt (5274)  

C o lg a te -P a lm o liv e

Jergen s

House o f  F ragrance (11132) 

House o f  Fragrance  

Purex (07170)

WTS-Pharmacraft

\
S

m u r r n r*  

W M O ttA . 

nnimn

«sirtstr

P f iz e r  (11392) (3 (2 9 /7 2 )  

P f iz e r  (U 5A ) (5 /1 0 /7 2 )  

Braon (E1030)

Coty (3 5 5 -4 0 1 0 )

Mem

(2891)

S h u lton  (3 /2 7 /7 2 )  

S h u lto n  (5 /9 /7 2 )  

S h u lton  (7 /1 3 /7 2 ) JSIH»

f

, ------
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PLF ’ ^
0. PRODUCT NAME FURTHER IDENTIFICATION

4 Heaven Sent A ero so l Bath. Powder M ist R u b in ste in

5 Heaven Sent Bath Powder R u b in ste in

.16 H elen  P r e s s l  " L i t t l e  Lady"

11 Im porta , Spain  Mens* T a lc

28. I s i s  F lo r a l Talcum Powder

29 J o h n so n 's  Baby Powder (02 8Q)

30 Johnson and Johnson M edicated  Powder ‘(3612)

31 K oscot B eauty D ust— O il  o£  Mink

32 L an vin  A rpege D u stin g  Powder (1288)

33 L anvin  A rpege Powdered M ist

34 L anvin Arpege T alc

35 L ew is Bahy Powder •

36 - Loves F resh  Lemon G lo s sy  Powder Manley & James

37 M acy's S cen ted  Borated Talcum

38 M acy's Talcum, A pple (2K4)

39 M a r c e lle  D u stin g  Powder, H y p o -A lle r g e n ic .

40 Mary Chess Perfumed D u stin g  Powder

41 Mennan Baby Magic Powder (B112)

42 Mermen Quinsana F oot Powder (H202)

43 Merck T a lc , P roduct Mo. 6 4 6 0 , L ot Mo. 6450) (8039301)

44 Mexsana 2387-D  M edicated  Powder Plough

45 Old S p ice  Body Talcum S h u lton

4'6 P e r s ia n  L i la c  D elu xe D u stin g  Powder A p r il Showers (LFS)

47 P e r s ia n  L i la c  Spray B ath Powder A p r il Showers (B200B)

48 P ond's Perfum ed T a lc  Body D eodorant Dream Flow er (115B)

49 P r in c e  M a tc h a b e ll i B e lo v ed  Spray Powder

v i ’. v r .v ^

saastrass

t t a r - . - r

HHS00000226



M?LE
FO. PRODUCT NAME FURTHER IDENTIFICATION

50

51

Quest D eodorant PowdeT 

R ep liq u e  Spray Bath Powder Parfüms Raphael (00h)

.ft n t i s - .

52 Rivaana Foods -  I t a l i a n  S te a r in  T alc For R ice -jWtrTy-rTSy-r.*

53 Septem ber Mom By P ond 's (lÖB) S'rriSvi

54 Seven Winds A fte r  Bath T a lc DuBarry (021085)

55 D S I  T a lc
numiliua«

ItUTOtiKJ

56 V a s e l in e  I n te n s iv e  Care Baby Powder ( I  209)
tV=eR1tSTifi 
---------------

57

58

Yves S a in t  Laurent R ive Gauche Spray T a lc  

2 B I  Baby Powder (F1021)
•

wwnwtvi.

rts«5«n»r»r

59 Zeasorb S up er A bsorbent M edicated  Powder S t i e f e l
■ffwu.\ tijnr

riwiip.'taw.

60 Ambush-Dana D ustin g  Powder

61 A p r il Showers (9884)

•iSWÄfcwrstt

anui:.-sff

62 Avon- U n fo r g e tta b le  Perfum ed T alc  

B eloved  Perfumed D u stin g  Powder, P r in c e

wf/hwt;

naiintwi

63 s z s z is n u t

M a tc h a b e ll i nuinrim

'64 Coty P ace Powder R ach el tsrü-qsm&i

65 D esert P lo v e r  Spray B ath Powder Shulcon  (F 1 BKI)
TKdtÜÜSt.

66 Eraeraude D ustin g  Powder Coty
six.'SfSrtiT

67 Emeraude Spray D ustin g  Powder Coty (1 AEY)

68 Faberge" Flambeau D eodorant Spray Powder (37 WBF) ‘
.■?XitttiST  

rn n n s z t*

69 Jean N a te  Spray Bath Powder (1  N 247 )

70 • J e r i s  T a lc ,  F le sh

71 J o l i e  Madame D u stin g  Pow der, Balmain
i ■Ä—j*rU

72 Lady E sth e r  Face Powder, R achel Bwnd!

73 Max F a c to r  F ace Pow der, R a c h e lle • • 5 S 2

74 M edicated  Comfort Powder P ark e-D avis iSJVSMt

75 OH' de London T a lc Y ard ley  (498)
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MPLE
NO. PRODUCT NAKE FURTHER IDENTIFICATION

76 To Know He I s  To X-ove Me -  T iu k e r b e ll Tom F ie ld s ,  Ltd.

77 Touch And Glow Face Powder. Creamy Peach Revlon

78 Toujours Moi Bath Powder Corday

79 Y ardley A p r i l  V io le t s (4908)

80 C h a n t i l ly  D u stin g  Powder H oubigant (11F)

81 Cashmere Bouquet

82 Jean N atd” T a lc (on 345)

83 Mermen S have T a lc (B 81)

84 Shower To Shower Body Powder Johnson & Johnson (5507BG)

85 Pure Baby Pow der, Dart Drug (K 11C)

86 P ond's Dream Flow er Perfumed T a lc (0  13 D)

87 Alrnay H y p o -A lle r g e n ic  P ace Powder

88 C onstance C a r r o ll ,  Bouquet T a lc -

89 D je r -K is s  Talcum K erkoff

90 F lam ingo D u stin g  Powder, T u ssy (1/1047)

91 Lander L i la c s  And R oses T a lc

92 Mavis Talcum Vivaudou

93 Mavis Body Powder Vivaddou

• 94 Tangee L u ft-T an gee

95 ZBT Baby Powder (B0048)

96 B la n c h a r d 's  D usting Powder

97 B om  W ild  D u stin g  Powder D el Labs

98 . Lander G ardenia  And Sw eet Pea T a lc •

99 Lander L i la c s  And R oses D eodorant Body T alc

100 M iss D ior  D u stin g  Powder

10] T ai W inds Spray T alc (Avon (DCC 1272 2 -1 4 -7 2 ,HWS)
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fFLE
V irSici:

s'CL PRODUCT NAME FURTHER IDENTIFICATION TDT T-"

32 T o s c e  D ustin g  Powder

03 Coty I'A im ant Talcum Powder (U J >

04 Coty Emeraude Talcum Powder (01A) -mitts««*—
05 Coty L'Aimant D u stin g  Powder (1M)

.06 Coty Imprévu D u stin g  Powder (IDE)

.07~ Coty Muguet des B o is  D ustin g  Powder ( 2 0 ) --- ----

.08 R evlon In t im a te  Perfum ed Bath 'Powder (2 4 1 )
.-ÏTiisrtSK?'.

L 09 Jean  N a té  B ath Powder • • L an vin  -  C harles o f  th e  R ite .f.'.ttv.
• ' (2 1 3 7 ) SSbE?

110 Jean  Nate" Spray B ath  Powder L anvin  -  C harles o f  th e  R itz
«V«W.*Art

(2 1 0 3 ) SEEi
111 Old S p ic e  Body T a lc S h u lto n , In c . (MF0)

■urn

112 Dr. S c h o l l ' s  F oot Powder (20517).
rsctnxtms-f 
s»n$tm*vr.

113 Tab erg e Xanadu Luxury Batji Powder Spray (Y l)
utizs*st;vt

114 Faberge Z iz a n ie  de Fragonard (2 1 3 2 ) R ef. 61159-019 tsmts&u*«-

115 Faberge T ig r e s s .  Bath Powder R ef. 2052-003

116 Faberge Woodhue f o r  Men R ef. 5027 (0252) n*i rateis-.

117 • Faberge B rut f o r  Men Shower B u ff A ll-O v e r R ef. 5400
Body Powder

118 Faberge T&lc (raw m a te r ia l;  from F rance) {“U~rr.v

119 Faberge A p h ro d esia  Bath Powder R ef. 2 052 (2 172) n szu u n

120 Faberge Straw  Hat Bath Powder s7:n«n*’

121 ' Faberge A p h rod esia  fo r  Men Shower B u ff R ef. 5027

122 Faberge Xanadu d e Luxe Bath Powder R ef. 1244-028  (2342)
??««•! :i 
Al-.-Iifiz

123 F aberge Woodhue B ath Powder R ef. 2052-002

124 F aberge M usic B u stin g  Powder R ef. 0714-018  (3121) v-rr-

125 Faberge Flam beau Bath Powder R ef. 2052 (3471)

HHS00000229



IMPLE
NO. product name FURTHER IDENTIFICATION

126 Mennen Baby Magie

127 W algreen 's Crib Age

128 C aldesene M edicated  Powder

lili;!
îjlill
im

129 D e s ite n Ä Ä .W W A 7 -

130 V a s e l in e  I n te n s iv e  Care
K55S5-

131 Johnson and Johnson M edicated Powder atrasas«:
a i w a y y - v -

132 Johnson Baby Powder

133 J o h n so n 's  Baby Powder o CO H r*_.

134 J oh n son 's Baby Powder (109T)

135 Johnson and Johnson M edicated  Powder (0452K)
'SSKTMisw*
tM W K T W ,

136 Johnson and Johnson Shower to  Shower Body Powder (C 5 1 2 Z)
.'zsrsTÆwrita*

( U tu r u n u i

137 Johnson and Johnson Shower to  Shower Body Powder (0709X1)

138 Johnson and Johnson Shower to  Shower Body Powder (0872K)
L U ts n u x u tr

139 Avon Brocade Spray (31602)

140 Avon Bird o f  P a r a d ise  Spray (B1652)
i n t v a j w .

141 Avon Tai Winds Spray T a lc (4065) ,

142 Mennen Bath T a lc (A308)

143 Pin-Zow T alqu e P e r fe c t io n . Beauty P ro d u cts , 
I n c . ,  P e a r l R iv er , N. Y.

» a t f t c a y

jü í iw r u t

144 O v erto n 's  "High-Brown" F ace Powder
r a .

145 S o f t e r  F ace Powder •y c r- iu r t.

146 W estport F ace Powder

147 H azel B ishop  P ressed  Powder
i z r x n i u

148 Lady Wayne F ace Powder

149 S o l i t a i r e  Cake Makeup ^7

150 Dreaitglo P re sse d  Powder

í'fTÍ.TÍ 1

Ë §
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NO. PRODUCT NAME FURTHER IDENTIFICATION

1 5 1

152 

L53

154

155

156

157

158

159

160 

161 

162

163

164

165

166

167

168

169

170

171

172

173

174

E^-rlv American Old S p ic e  Talcum Powder

Corsage D ustin g  Powder

Ammeas Powder, M edicated

B ism o lin e  M edicated Powder

R ite  A id Pure Baby Powder

V arner Pure Baby Powder

M avis Im ported Talcum

Avon Brocade Perfum ed T a lc

Avon B lu e Lotus Perfum ed T alc

Avon B eauty IXist R e f i l l  -  Charisma

Avon E lu siv e ' B eauty Dust R e f i l l

Avon Rdgence Perfumed T a lc

P in a u d * Clubman T a lc

Grand U nion Baby Powder

Cashmere Bouquet

Almay p a c e  Powder, S o f t  B e ig e

Tawny Tone Body T a lc  Prom B lack  H e r ita g e

C o lga te  Tooth Powder 

Dr. L yon 's Tooth Powdar •

"C" Bouquet T a lc .

Tangee D ustin g  Powder 

J e r i s  T a lc

C orsage D usting Powder

Lander Gardenia & Sw eet Pea "Deodorant Body Tal.c

Lander

(101672)

(4212DX) (S u p p lie d  by, H fgr. )

( L is t  Wo, 7 1 9 , L ot 2 0 1 , 
S u p p lied  by Mfgr. )

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

(W in ar ick , I n c , D is t r ,  by  
F, W. Wool w orth) (2662)

(G eorge W. L u ft  Co. ) (2762)

(W irvarick) (2732)

(Lander C o .)
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AMPLE
NO. ' PRODUCT NAME

175 Lander Baby Powder

176 Lander L i l s c  6 Roses Body T alc

177 B e lo v ed  Perfumed D u stin g  Powder

178 J ea n  N u t /  T alc No. 60

179 J e a n  N atd” Spray Bath Powder

180 T iu k e r b e ll  Body T a lc

181

182

183

184

185 

J.86

187

188 

189

1190

191

192

193

194

195

Y a rd ley  S igh Shadow Brush-On Eye Shadow

Max F a c to r  Pace Powder, R a c h e lle

Tweed Bath Powder, L e n th e r ic

Y a rd ley  Next to  N atu re S heer P r e sse d  Powder

Y a rd ley  A p r il V io le t s  rw stin g  Powder

Y ard ley  Red Roses D u stin g  Powder

Y a rd ley  S p r in g flow ers T a lc

Y a rd ley  White Lavender T a lc

Y a rd ley  Red Roses T a lc

A p r i l  Showers D eodorant T a lc

C h a n t i l ly  Houbigant D ustin g  Powder

T ln k e r b e ll  D osting Powder

T ir ik e r b e ll Powder M itt

T ln k e r b e ll  D usting Powder

T in k e r b e ll  Body T a lc

FURTHER IDENTIFICATION

P r in c e  M a tc h a b e lli (235A) •iVA'v.isnevi.v

(2264) ■”Ä=W,Ä

(2101 )

(Tom P i  e l d s ,  Ltd. , 
D iv. o f  MEM)

taîSMîntïM 
iAiT.er/W*t 
ifur.rir:^

R ef. No- 721
•üîriÂijtr«

( S u p p l ie d  by Mfgr. ) •t»w«aK

( Y a r d le y ) (44)
issstii+fna

(A2)
ssnxmst»
331làsSJ*T

(1 6 2 ) •

(1 6 5 )
unuinta

(260)

(271)

(2 1 4 ) • ctrrwsat/

R ef. No. 9882

(2JBB)
zurKSiti. *

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

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

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

(Tom F i e l d s ,  L td .) IlBÜfl

«särife
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