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2410 DAWOODBHAI AND RHODES 

1. I n t r o  d u c t i o n .  

T a l c  i s  a minera l  w i t h  the composition of 

3Mg0.4Si02.H20, and referred t o  as hydrous magnesium 

s i l ica te  (1). 

sandwiched between two s i l i ca  sheets. Each l a y e r  i s  

e l e c t r i c a l l y  n e u t r a l ,  and the ad jacen t  l a y e r s  are held 

t o g e t h e r  by only weak van der Waals f o r c e s  (1). The 

minera l  composition of t a l c  may vary  depending on the  

geographica l  source  of the d e p o s i t  (1,2). I m p u r i t i e s  i n  the 

form of calcium si l icate and calcium carbonate  makes the 

powder a b r a s i v e ,  while i r o n  oxide  o r  magnesium ferric 

s i l i ca te  makes t a l c  g rey i sh  i n  appearance (1,2). Very 

f i n e l y  powdered ta lc  i s  b o i l e d  i n  2% hydroch lo r i c  acid and 

subsequent ly  i n  weaker hydroch lo r i c  acid s o l u t i o n  t o  remove 

i r o n  and o t h e r  s o l u b l e  i m p u r i t i e s .  F i n a l l y  the t a l c  i s  

thoroughly washed w i t h  water and dried a t  100°C (2). (For 

t h e  v a r i e t y  of cosmetics  p roduc t s  i n  which t a l c  i s  a major 

component, see Table 1.) 

The s t r u c t u r e  c o n s i s t s  of MgO sheet 

2. c-c f T  

Talc i s  used as face, body and f o o t  powder t o  keep 

s k i n  smooth, coo l  and d r y  (3) .  T h e  smoothness of t a l c  fe l t  

by human hands i s  dependent on i t s  s l i p  characteristic. The 

s l i p  characteristic i s  dependent on p a r t i c l e  s i z e  and shape. 

Talc has lamellar p a r t i c l e  shape and t h i s  produces the  

s l i p p e r y  feel (1). T h e  l a r g e r  the i n d i v i d u a l  p l a t e  t h e  

better t h e  s l i p .  I t a l i a n  talcs have e x c e l l e n t  s l i p  

characteristics (1). More t h a n  98% of the t a l c  p a r t i c l e  
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PHARMACEUTICAL AND COSMETIC USES OF TALC 2411 

Table 1. U t i l i z a t i o n  of Talc i n  Cos metic Products .  

Product Percent  Talc Purpose o f Talc Ref # 

Face powder 

Foot powder 

Baby powder 

Pressed powder 

Bleaching mask 

Dry shampoos 

Pre-electric 

Talc s t i c k s  

F o o t sp ray  

Dust ing powder 

10-75 

70-85 

45-97 

40 

52 

60 

5 

10-15 

90 

Keeps s k i n  smooth and d r y  

Keeps s k i n  smooth and coo l  

Keeps s k i n  smooth and d ry  

Easy spread  of rougher c o l o r  

Absorbs sebaceous s e c r e t i o n s  

Absorbs sebaceous s e c r e t i o n s  

Absorbs sebaceous s e c r e t i o n s  

and provides  s l i p  f o r  shaver  

Cooling and r e f r e s h i n g  

Keeps s k i n  c o o l ,  smooth, d ry  

and fragmented 

3 

3 

3 , 4  

3 

3 

3 

3 ,6  

3 

7 

s i z e ,  e s p e c i a l l y  i n  baby powders, should be less t h a n  74 um 

(1). Apparent bu lk  and t a p  d e n s i t y  of t a l c  i s  p ropor t iona l  

t o  p a r t i c l e  s i z e  d i s t r i b u t i o n .  T h e  f i n e r  t h e  d i s t r i b u t i o n  

t h e  lower t h e  apparent  d e n s i t y  (1) .  Baby powders are l i k e  

ta lcum d u s t i n g  powders, b u t  c o n t a i n  an a n t i s e p t i c ,  w i t h  less 

perfume and more absorbent  f o r  example 20% rice s tarch and 

15% z i n c  oxide t o  i n c r e a s e  t h e  cover ing  power of t a l c  (4). 

Talc has low water w e t t a b i l i t y  (51,  abso rp t ion  (3 )  

and a d s o r p t i o n  c a p a c i t y  (51, s o  i t  i s  common t o  i n c l u d e  

starch, k a o l i n ,  p r e c i p i t a t e d  calcium carbonate  o r  magnesium 

carbonate  t o  i n c r e a s e  absorbancy f o r  products  such as f a c e  
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2412 DAWOODBHAI AND RHODES 

powders (1,3,6,7). These ca rbona te s  a l s o  serve as the 

carrier f o r  perfume (6). To enhance powder adherance and 

the reby  improve powder feel on the  s k i n ,  t h e  metallic 

stearates f o r  example magnesium stearate o r  z i n c  stearate 

are added (3). 

stearate because i t  is  less t o x i c  i f  powder is a c c i d e n t a l l y  

i n g e s t e d  (3). Substances such as k a o l i n ,  t i t a n i u m  d iox ide ,  

magnesium oxide ,  z i n c  oxide may be inc luded  i n  formula t ion  

t o  improve the covering power of t a l c  (3) .  C u r r e n t l y  

a v a i l a b l e  a l t e r n a t i v e s  t o  t a l c  inc lude  rice starch (3) and 

Pu l lu l an  (31, however, t hey  are expens ive .  S ince  t a lc  

absorbs  sebaceous s e c r e t i o n s  i t  i s  used i n  d r y  shampoos (31, 

and i n  p r e - e l e c t r i c  shave t a l c  s t icks  (3,6). Veegum o r  

c o l l o i d a l  magnesium aluminum s i l ica te  i s  used as a b inder  

f o r  p r e - e l e c t r i c  shave t a l c  sticks (3,6). Skin e x h i b i t s  

h igher  f r i c t l o n  when rubbed on smooth s u r f a c e  as compared t o  

r e l a t i v e l y  rough s u r f a c e  because of s k i n s  f l e x i b i l i t y  ( 8 ) .  

A decrease averaging 50% in f r i c t i o n a l  f o r c e  was observed 

w i t h  a pol i shed  o r  rough metal probe after a p p l i c a t i o n  of 

t a l c  t o  t h e  s k i n  ( 8 ) .  T h i s  effect of t a l c  i s  attr ibuted t o  

i t s  low shear ing  s t r e n g t h  per  u n i t  area and the  ta lcs  

a b i l i t y  t o  adhere t o  s t a i n l e s s  steel s u r f a c e  of metal probe 

(8). 

Magnesium stearate i s  p r e f e r e d  over z inc  

Pressure  packaging of t a l c  formulated powder f o r  

u se  as a f o o t  sp ray  i s  no t  necessary  because of reasonably 

good d e l i v e r y  t o  s k i n  us ing  convent iona l  packaging (3). 

Talc conta in ing  f o o t  sp rays  are mainly used f o r  their  

r e f r e s h i n g  f r ag rance  and cool ing  effect (3). They are not  
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PHARMACEUTICAL AND COSMETIC USES OF TALC 2413 

used as a n t i p e r s p i r a n t  sp rays  because t a l c  has poor 

adherance t o  the  s k i n  and i t s  a n t i p e r s p i r a n t  effect  i s  small 

(3). As a f r a g r a n c e  carrier, cosmet ic  t a lc  must hold t h e  

f r ag rance  o i l  on i t s  s u r f a c e  and release it  unchanged (1). 

T o t a l  powder i n  an a e r o s o l  formula t ion  should be 

less t h a n  15% t o  avoid  blockage of va lve  a c t i v a t o r ,  and the 

powder s i z e  of a l l  p a r t i c l e s  should be f i n e  enough t o  pas s  

through the mesh s i z e  200 (:6). Some of t h e  i n g r e d i e n t s  t h a t  

are o f t e n  combined w i t h  ta lc  i n  a formula t ion  f o r  example 

z i n c  ox ide ,  z i n c  s tearate ,  k a o l i n ,  and calcium carbonate  

cannot  be used because they  a l l  agglomerate i n  presence of 

p r o p e l l a n t  ( 6 ) .  However, t a l c  p r e s e n t s  no great problem i n  

g e t t i n g  s a t i s f a c t o r y  va lve  f u n c t i o n ,  because of the 

l u b r i c a t i n g  characteristics of t a l c  ( 9 ) .  

Talc p a r t i c l e  s i z e  i n  a e r o s o l  fo rmula t ions  should 

be 5 0 m  o r  less t o  aid i n  d i s p e r s i o n  (1,6,9,10). The 

d i s p e r s i b i l i t y  of t a l c  becomes better as z e t a  p o t e n t i a l  

i n c r e a s e s  above 70 mV (11). I n  p r o p e l l a n t  mix tu res ,  

p ropylene  g l y c o l  monoisos teara te  w a s  the  most e f f e c t i v e  

suspending agent  and d i s p e r s i n g  agen t .  Other d i s p e r s i n g  

a g e n t s  showed l i t t l e  d i f f e r e n c e s  among themselves  and were 

less e f f e c t i v e  (10). Talc sp rays  have t o  be shaken 

v igo rous ly  (3) s i n c e  t a l c  has a h igh  d e n s i t y  and t h e r e f o r e  

i t  set t les  faster than  starch o r  aluminum ch lo rhydra t e  (10 

) .  T a l c  s e t t l i n g  v e l o c i t y  can  be reduced and f i n a l  

sed imenta t ion  volume can  be inc reased  by us ing  long 

hydrocarbon cha in  a l c o h o l s ,  g l y c e r o l  and s o r b i t o l ,  any type  

of s u r f a c t a n t  i n  low c o n c e n t r a t i o n  of 0.005 t o  0 . 1 1 ,  o r  

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2414 DAWOODBHAI AND RHODES 

small q u a n t i t i e s  of water immiscible l i q u i d s  e . g .  0 .2% t o  

5.0% of c a p r y l i c  acid,  cap ron ic  acid,  o r  o l e i c  acid (12). 

3 .  Talc As G l i d a n t  

Free and uniform flow rate of powder mixtures  i s  an 

important  formula t ion  c o n s i d e r a t i o n  f o r  the manufacture of 

s o l i d  dosage forms. Gold e t  a l .  (13) has shown the  

importance of un i formi ty  of powder flow us ing  two 

formula t ions  both of which had similar flow rates .  The 

tablets made on s i n g l e  punch p r e s s  from the  formula t ion  

which d id  not  f low uniformly had a h ighe r  c o e f f i c i e n t  of 

weight v a r i a t i o n  compared t o  formula t ion  which d id  flow 

uniformly.  Presence of t a lc  decreased the capsu le  weight  

v a r i a t i o n  by making the powder f low more uni form(l4) .  

However, t a l c  had no effect on mean capsu le  weight (14). 

Optimal t a l c  concen t r a t ion  f o r  improving flow has 

been r epor t ed  t o  be about 0.5% (15) and 2% (16,17,18) us ing  

powder flow and shear cel l  s t u d i e s .  T h e  percent  of f i n e s  

( p a r t i c l e  s i z e s  smaller than  40 t o  200 mesh) can be a major 

f a c t o r  t h a t  i n f l u e n c e s  the pe rcen t  of g l i d a n t  r equ i r ed  f o r  

improving the powder flow rate (15,181. Therefore ,  g l i d a n t s  

should mainly c o n s i s t s  of very  f i n e  p a r t i c l e s .  To a c e r t a i n  

e x t e n t  t a l c  i n  concen t r a t ion  of 2 t o  3% can i n c r e a s e  the 

flow rate o f  powder l ack ing  i n  pe rcen t  f i n e s  (18). Gold et 

al. (19) has shown tha t  a d d i t i o n  of t a lc  does not  always 

r e s u l t  i n  an i n c r e a s e  i n  flow rate.  T h i s  stresses t h e  

importance of powder p a r t i c l e  s i z e  d i s t r i b u t i o n  on f low.  

Magnesium stearate w a s  able t o  i n c r e a s e  flow f a c t o r  

(16) and flow r a t e  (15,191 of tablet e x c i p i e n t s  such as 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



PHARMACEUTICAL AND COSMETIC USES OF TALC 2415 

l a c t o s e  t o  a greater extent; compared t o  t a l c .  However, 

magnesium stearate causes  a much sha rpe r  decrease i n  flow 

ra te  when used above i t s  optimum c o n c e n t r a t i o n  compared t o  

t a l c  (15 ,191 .  

3.1 Mechanism f o r  Impoved Powder F l o v  

It has been suggested t h a t  c o r n s t a r c h  (151, ta lc  of 

f i n e  p a r t i c l e  s i z e  (15,161 and a l s o  s i l i c o n i z e d  t a l c  (21)  

form a mono p a r t i c u l a t e  l a y e r  onto hos t  powder p a r t i c l e s .  

The smoothing out of the  h o s t  p a r t i c l e  s u r f a c e  t h a t  t a k e s  

p l a c e ,  h e l p s  t o  decrease both  t h e  f r i c t i o n  and mechanical 

i n t e r l o c k i n g  of hos t  p a r t i c l e s  (15,16,21) .  I n  a d d i t i o n ,  the 

hos t -hos t  i n t e r a c t i o n s  a t  p a r t i c l e s  con tac t  p o i n t s  would be 

r e p l a c e d  by weaker g l i d a n t - g l i d a n t  f o r c e s  ( 1 5 , 1 6 , 2 1 ) .  

G l i d a n t s  such as magnesium s tearate  and ta lc  t e n d  t o  reduce 

van der Waals i n t e r p a r t i c u l a t e  cohesive f o r c e s  among h o s t  

p a r t i c l e s  (15 ) .  The i n t e r p a r t i c u l a t e  van der Waals f o r c e s  

i n c r e a s e  as p a r t i c l e  s i z e  d e c r e a s e s .  Talc and c o r n s t a r c h  

a l s o  t end  t o  f i l l  t h e  void  spaces  between p a r t i c l e s  (15 ) .  

Talc has  a laminar  c r y s t a l l i n e  s t r u c t u r e ,  which 

rolls up i n t o  a s p h e r i c a l  o r  r o l l e r  s t r u c t u r e  when sub jec t ed  

t o  low shea r ing  f o r c e s  as genera ted  by f low.  These sphe res  

of t a l c  improve f l o w a b i l i t y  of powders (16 ,201 .  S i l i c o n i z e d  

t a l c  was able t o  improve flow rate of powder (as measured 

us ing  a flowometer) t o  a greater e x t e n t  compared t o  

non- s i l i con ized  t a l c .  Tho l a t t e r  produced higher  flow rates 

compared t o  un lub r i ca t ed  powder (21). I n  a d d i t i o n  t a l c  i s  

a l s o  able reduces  t h e  s ta t ic  charges on powder p a r t i c l e s  

surfaces (22 .23 ) .  

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2416 DAWOODBHAI AND RHODES 

Sta t i c  charges  on p a r t i c l e s  s u r f a c e s  i s  one of t h e  

reasons  f o r  poor powder f low.  S t a t i c  charges  on p a r t i c l e s  

can be reduced by decreas ing  the  pe rcen t  of f i n e s  (22) and 

by i n c r e a s i n g  t h e  percent  of humidity (22). However, 

i n c r e a s e  i n  humidity may decrease the chemical s t a b i l i t y  of 

some drugs  and p h y s i c a l  s t a b i l i t y  o f  t he  dosage form. 

Furthermore,  i n c r e a s e  i n  humidity and/or  change i n  p a r t i c l e  

s ize  d i s t r i b u t i o n  may have d e t r i m e n t a l  effects on mixing, 

flow and tablet  compaction of  powders. 

Tablet l u b r i c a n t s  i n  r e l a t i v e l y  low concen t r a t ions  

can s i g n i f i c a n t l y  lower s t a t i c  charges  on powders (22,231. 

T a l c  and magnesium stearate were e q u a l l y  e f f e c t i v e  i n  

concen t r a t ion  ranging from 0.1% t o  596, in progres s ive ly  

dec reas ing  e l e c t r o s t a t i c  charges  on materials (23). It i s  

i n t e r e s t i n g  t o  n o t e  t h a t  stearic acid w a s  found t o  be 

i n e f f e c t i v e  f o r  reducing e l e c t r o s t a t i c  charges on powder 

materials e v a l u a t e d  (23). 

These subs t ances  may be dec reas ing  s t a t i c  charges 

by dec reas ing  f r i c t i o n  and forming a p r o t e c t i v e  c o a t  on 

s u r f a c e  of p a r t i c l e s  thereby  minimizing con tac t  between h o s t  

p a r t i c l e s .  

effect on tablet hardness  and d i s s o l u t i o n ,  i t  appears  t h a t  

t a l c  i s  t h e  bet ter  choice  f o r  reducing e l e c t r o s t a t i c  charges 

on powder material f lowing through hopper.  

Since magnesium stearate has a more d e l e t e r i o u s  

3. Talc As A Lu b r i c a n t  

In t a b l e t i n g ,  l u b r i c a n t s  are requ i r ed  f o r  reducing 

f r i c t i o n  and prevent ing  the b inding  between the  t a b l e t i n g  
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PHARMACEUTICAL AND COSMETIC USES OF TALC 2417 

mass and die wall dur ing  compression and e j e c t i o n .  

Lubr i can t s  a l s o  prevent  p ick ing  and s t i c k i n g  of t a b l e t i n g  

mass t o  upper and lower punches r e s p e c t i v e l y .  Lubr i can t s  

can h e l p  t o  reduce capping and l amina t ing .  Proper ly  

l u b r i c a t e d  formula t ion  w i l l  p rovide  unblemished tablets of 

good appearance and uniform w e i g h t .  I n  a d d i t i o n  t h e  tablet  

p r e s s  t o o l i n g  can o p e r a t e  wi th  minimal wear and stress. 

Lubricant  e f f i c i e n c y  of tablet l u b r i c a n t s  have been 

e v a l u a t e d  mainly us ing  s i n g l e  punch p r e s s  (24-27) and r o t a r y  

p r e s s  (28) and more s p e c i a l i z e d  equipment (29,301. It has 

been observed t h a t  after a d d i t i o n  of l u b r i c a n t ,  v a l u e s  of 

compression f o r c e  decreased and t h e  d i f f e r e n c e  between 

compression and t r a n s m i t t e d  f o r c e  became s i g n i f i c a n t l y  

reduced (24) .  T h e  ma jo r i ty  of s t u d i e s  have measured R 

v a l u e s  and/or  e j e c t i o n  f o r c e  f o r  e v a l u a t i o n  of l u b r i c a n t  

e f f i c i e n c y .  

Magnesium stearate i n  c o n c e n t r a t i o n  of about 1 or 

2% prov ides  maximal l u b r i c a n t  e f f i c i e n c y  as eva lua ted  by R 

v a l u e s  (25 .30) .  Magnesium stearate i s  a more e f f i c i e n t  

l u b r i c a n t  compared t o  talc! on equa l  weight basis. However, 

i n c r e a s i n g  the  concen t r a t ion  of  t a lc  decreases e j e c t i o n  

f o r c e  and i n c r e a s e s  R va lues  (24-27).  Talc should 

p r e f e r a b l y  be used i n  concen t r a t ion  g r e a t e r  t han  0.5% (30). 

Compared t o  i n c o r p o r a t i o n  method t h e  mixing of l u b r i c a n t s  

w i t h  fo rmula t ion  p r i o r  t o  compaction y i e l d e d  better 

l u b r i c a t i o n  (30). 

There are c o n f l i c t i n g  r e p o r t s  about the  use  of t a lc  

i n  combination w i t h  magnesium stearate (28 ) .  The 
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2418 DAWOODBHAI AND RHODES 

Mechtersheimer et a l .  (28)  s tudy  o f f e r s  t h e  fo l lowing  

obse rva t ions  on i n t e r a c t i o n s  between t a l c  and magnesium 

stearate w i t h  t h e  f l a t  face punch t o o l i n g .  Talc used a lone  

or  mixed s imul taneous ly  in combination w i t h  0.3% magnesium 

stearate led t o  an  i n c r e a s e  in e j e c t i o n  f o r c e s .  Fur ther  

i n c r e a s e  i n  ta lc  concen t r a t ion  p rogres s ive ly  lowered va lues  

of e j e c t i o n  f o r c e  c l o s e  t o  tha t  obta ined  wi th  0.3% magnesium 

stearate a lone .  Talc added be fo re  o r  after magnesium 

s tearate  d id  not  lower t h e  e j e c t i o n  f o r c e  v a l u e s  below those  

obta ined  wi th  0.3% of magnesium stearate a lone  (28) .  The 

r e s i d u a l  d ie  wall f o r c e s  behaved s i m i l a r l y  t o  e j e c t i o n  f o r c e  

v a l u e s .  However, i n c r e a s i n g  concen t r a t ion  of t a l c  beyond 2% 

reduced t h e  r e s i d u a l  die w a l l  f o r c e s  below tha t  obta ined  

w i t h  0.3% magnesium stearate (28 ) .  Talc used a lone  o r  mixed 

s imul taneous ly  w i t h  magnesium stearate led t o  a n  i n c r e a s e  i n  

the  die w a l l  f o r c e .  However, by i n c r e a s i n g  t a l c  

concen t r a t ion  beyond 1% o r  by adding t a l c  be fo re  o r  after 

magnesium stearate, the die w a l l  f o r c e s  decreased below tha t  

obta ined  with 0.3% magnesium stearate used a l o n e  (28 ) .  It 

is not  clear whether these obse rva t ions  were due t o  t h e  

sequence of mixing o r  p a r t i a l l y  d i f f e r e n t  mixing times f o r  

magnesium stearate and t a l c .  The recommendation t h a t  t a l c  

should be added be fo re  magnesium stearate needs t o  be 

f u r t h e r  v a l i d a t e d .  

Addi t iona l  obse rva t ions  of i n t e r e s t  r e p o r t e d  by 

Mechtersheimer e t  a l .  were t h a t  wi th  a d d i t i o n  of i n c r e a s i n g  

concen t r a t ion  of t a l c ,  the r e s i d u a l  die  w a l l  f o r c e  i n c r e a s e  

were not as pronounced wi th  curved face punches as compared 
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PHARMACEUTICAL AND COSMETIC USES OF TALC 2419 

t o  f l a t  face punches (28) .  With curved face punches,  

t h e r e f o r e ,  one can decrease r e s i d u a l  die  w a l l  f o r c e ,  by 

compensating t h e  reduced amount of magnesium stearate used 

w i t h  an  i n c r e a s e  i n  t h e  concen t r a t ion  of t a l c .  The die  w a l l  

p r e s s u r e  and the r e s i d u a l  die wall p re s su re  genera ted  i n  

response  t o  i n c r e a s e  i n  compression f o r c e  i s  greater f o r  

curved f a c e  punches than  t h a t  f o r  f l a t  face punch t o o l i n g  

and are not s i g n i f i c a n t l y  altered by i n c r e a s i n g  t h e  t a lc  

concen t r a t ions  (28) .  

3 . 1  Mechanism of Lubr i ca t ion  

Talc i s  classified as boundary type  l u b r i c a n t  whose 

main a c t i o n  i s  t o  promote ant i -adherance dur ing  compression 

(26) .  More p r e c i s e l y  t a l c  i s  a laminar  type  boundary 

l u b r i c a n t  (20). I n  t a b l e t i n g  s u f f i c i e n t  l u b r i c a n t  should be 

used t o  main ta in  a f i l m  on t h e  s u r f a c e  of the d i e ,  s o  tha t  

t h e  f r i c t i o n  observed would be mainly due t o  s h e a r i n g  of 

l u b r i c a n t  - l u b r i c a n t  f i l m .  Therefore ,  t h e  e f f e c t i v e n e s s  of 

a l u b r i c a n t  coat w i l l  depend on i t s  shear s t r e n g t h ,  the 

f o r c e  w i t h  which i t  adheres t o  the metal of the d ie ,  i t s  

r e s i s t a n c e  t o  p e n e t r a t i o n  by material o f  the compact and i t s  

r e s i s t a n c e  t o  wear (29) .  

The shear s t r e n g t h  of stearic acid and i t s  sa l t s  

was r e p o r t e d  t o  be almost cons t an t  wi th  i n c r e a s e  i n  

compaction p res su re  (29) .  The shear s t r e n g t h  of t a lc  was 

h i g h e r  compared t o  t h a t  of s tearic acid and i t s  sal ts  when 

s u b j e c t e d  t o  cons t r a in ing  loads  ( 2 0 ) .  
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2420 DAWOODBHAI AND RHODES 

The mechanism of l u b r i c a t i o n  by ta lc  i s  a t t r i b u t e d  

t o  l o o s e l y  bound la t t ice  l a y e r s  s l i d i n g  over each o t h e r  when 

p laced  between moving s u r f a c e s  (20). The laminar  l a y e r s  

roll up i n  the d i r e c t i o n  of motion,  t o  form a r o l l e r  l i k e  

s t r u c t u r e s .  The r o l l e r  mechanism e x p l a i n s  t h e  h igh  

c o e f f i c i e n t  ob ta ined  on a l t e r n a t i n g  t h e  d i r e c t i o n  of motion 

of s l i d i n g  s u r f a c e s ,  s i n c e  the r o l l e r  would have t o  be 

unrave l l ed  and be reformed i n  oppos i te  d i r e c t i o n  (20). For 

r o l l e r  mechanism t o  act e f f i c i e n t l y ,  s u f f i c i e n t  space  f o r  

r o l l e r  t o  form must be a v a i l a b l e  between s l i d i n g  s u r f a c e s .  

Th i s  space  becomes less  available a t  h igh  compaction f o r c e s  

because t h e  r e l a t i v e  d e n s i t y  of tablet becomes high. T h i s  

consequent ly  r e s u l t s  i n  g r e a t e r  radial d i e  w a l l  f o r c e  and 

f r i c t i o n  (20). 

4 . 2  F f f e c t  o f Talc on Tablet I n  V i t r o  P roDer t i es  

4.2.1. Mec h a n i c a l  S t r e w  

Mixing o f  l u b r i c a n t s  w i t h  a formula t ion  p r i o r  t o  

compaction y i e l d e d  harder tablets compared t o  the 

i n c o r p o r a t i o n  method (30).  

and radial  t e n s i l e  s t r e n g t h s  f o r  dibasic calcium phosphate 

tablets (31) and t h e  crushing  s t r e n g t h  of suc rose  tablets 

(32) were not  g r e a t l y  affected by l u b r i c a n t s  because of new 

s u r f a c e s  genera ted  by f r a c t u r e  of p a r t i c l e s  du r ing  

compression. 

For b r i t t l e  materials the a x i a l  

For p l a s t i c a l l y  deforming materials the axial  and 

radial  t e n s i l e  and crushing  s t r e n g t h  of t ab le t s  were reduced 
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PHARMACEUTICAL AND COSMETIC USES OF TALC 2421 

by l u b r i c a n t s  ( 3 1 , 3 2 ) .  T h i s  i s  because t h e  coa t ing  of t h e  

p a r t i c l e  s u r f a c e  by l u b r i c a n t s  reduces  the e x t e n t  of bonding 

between p a r t i c l e s  du r ing  compression (25 ,31 ,32 ) .  Magnesium 

stearate markedly decreased the a x i a l  t e n s i l e  s t r e n g t h  

r e l a t i v e  t o  rad ia l  t e n s i l e  s t r e n g t h  f o r  m i c r o c r y s t a l l i n e  

c e l l u l o s e  tablets even a t  0.25% c o n c e n t r a t i o n ,  and 

p r o g r e s s i v e l y  f o r  a s p i r i n  and anhydrous l a c t o s e  w i t h  

i n c r e a s i n g  magnesium stearate c o n c e n t r a t i o n  (31). While the 

effects w i t h  t a l c  up t o  6 t o  0% on the axial  t o  radial  r a t i o  

of t e n s i l e  s t r e n g t h  was a moderate decrease f o r  

m i c r o c r y s t a l l i n e  c e l l u l o s e  tablets and only  a s l i g h t  

decrease f o r  a s p i r i n  tablets  ( 3 1 ) .  J a r o s z  and P a r r o t t  (31) 

concluded that  f o r  m i c r o c r y s t a l l i n e  c e l l u l o s e  tablets t h e  

capping p o t e n t i a l  was greater w i t h  magnesium stearate 

compared t o  t a l c .  However, w i t h  anhydrous l a c t o s e  tablets a 

s l i g h t  i n c r e a s e  i n  r a t i o  of a x i a l  t o  radial  t e n s i l e  s t r e n g t h  

w a s  observed (31). Using m i c r o c r y s t a l l i n e  c e l l u l o s e  as a 

direct compression e x c i p i e n t  i n  fo rmula t ion ,  i t  was shown 

t h a t  tablets l u b r i c a t e d  w i t h  1% of v a r i o u s  t a lcs  i n  

combination w i t h  0.25% magnesium stearate gave t ab le t s  of 

h igher  c rush ing  s t r e n g t h  compared t o  tablets l u b r i c a t e d  w i t h  

0.5% magnesium stearate l u b r i c a t e d  tablets (33). 

4.2.2. D i s s o l u t i o n  

Exc ip ien t s  used i n  a formula t ion  can affect a 

p roduc t s  i n  v i t r o  p r o p e r t i e s ,  such as the drugs  d i s s o l u t i o n  

rate and may a l s o  affect . i t s  b i o a v a i l a b i l i t y .  T a l c ,  

a l t hough  a hydrophobic l u b r i c a n t ,  does not  seem t o  have as 
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2422 DAWOODBHAI AND RHODES 

d e l e t e r i o u s  effect on d i s s o l u t i o n  of drugs  as does magnesium 

stearate (33,34,35).  Levy e t  a l .  (34) r e p o r t e d  t h a t  i n i t i a l  

d i s s o l u t i o n  rate of s a l i c y l i c  acid from a r o t a t i n g  d i s k  was 

faster w i t h  t a l c  as a l u b r i c a n t  compared t o  magnesium 

stearate. Levy e t  a l .  (34) a l s o  concluded t h a t  hydrophobic 

l u b r i c a n t s  retard d i s s o l u t i o n  rate of drugs  conta ined  i n  

compressed tablets by prolonging d i s i n t e g r a t i o n  t i m e  and by 

reducing the area of i n t e r f a c e  between drug  p a r t i c l e  and 

s o l v e n t .  Using compressed d i s k  of a s p i r i n ,  s a l i c y l i c  acid 

and equimolar mixture  of a s p i r i n  and s a l i c y l i c  acid an 

i n c r e a s e  i n  concen t r a t ion  of magnesium stearate from 0 . 1  t o  

5% progres s ive ly  slowed d i s s o l u t i o n  rate (351, wh i l e  0 . 1  t o  

5% of t a l c  d i d  not  affect the  d i s s o l u t i o n  rates of these 

d rugs  (35).  It has been p o s t u l a t e d  t h a t  t he  stearates 

s o f t e n  and spread  under compression t o  provide  a more 

coherent  coverage of ma t r ix  than  t a l c  (34,35,36).  

Another p o s s i b l e  reason as t o  why t a l c  has less 

d e l e t e r i o u s  effects t h a n  magnesium stearate i s  tha t  due t o  

i t s  adso rp t ion  a b i l i t y  t a lc  may no t  retard water pene t r a t ion  

t o  t h e  e x t e n t  suggested by i t s  hydrophobic i ty .  Also an 

adsorbent  l i k e  ta lc  would provide  a large s u r f a c e  area f o r  

adsorp t ion  of d rugs  from s o l u t i o n ,  t he reby  main ta in ing  a 

h i g h  concen t r a t ion  g rad ien t  f o r  the p r e c i p i t a t e d  drug t o  

r e d i s s o l v e .  Wuster et  a l .  (37) has shown that  presence of 

an  adsorbent i n c r e a s e s  d i s s o l u t i o n  by i n c r e a s i n g  t h e  

apparent  s a t u r a t i o n  concen t r a t ion  f o r  a d rug .  

F o r  a g iven  adsorbent  the a f f i n i t y  and e x t e n t  of 

adso rp t ion  w i l l  depend on n a t u r e  of drug (molecular  w e i g h t ,  
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PHARMACEUTICAL AND COSMETIC USES OF TALC 2423 

pKa, l i p o p h i l l i c i t y )  and i t s  envi ronmenta l  c o n d i t i o n s  (pH, 

i o n i c  s t r e n g t h  and t e m p e r a t u r e ) .  Adsorp t ion  s t u d i e s  of 

d r u g s  by t a l c  have shown tha t  t a l c  h a s  a much lower 

a d s o r p t i o n  a f f i n i t y  and c a p a c i t y  compared t o  a d s o r b e n t s  l i k e  

k a o l i n  (38) and a c t i v a t e d  c h a r c o a l  ( 3 9 , 4 0 1 .  Using a c t i v a t e d  

a t t a p u l g i t e  (411, which i s  a s imilar  m i n e r a l  t o  t a l c ,  i t  w a s  

shown t h a t  the rate of drug  a b s o r p t i o n  was less r a p i d  

compared t o  a n  aqueous s o l u t i o n  b u t  much faster compared t o  

f o r m u l a t i o n  c o n t a i n i n g  a c t i v a t e d  c h a r c o a l .  I n  a d d i t i o n ,  t h e  

d r u g  b i o a v a i l a b i l i t y  i n  p r e s e n c e  of a t t a p u l g i t e  was complete 

as w i t h  aqueous s o l u t i o n ,  b u t  incomple te  i n  p r e s e n c e  of 

a c t i v a t e d  c h a r c o a l .  Monkhouse e t  a l .  (42.43) have r e p o r t e d  

t h a t  r a p i d  d i s s o l u t i o n  of d r u g s  by r a p i d  d e s o r p t i o n  from an 

a d s o r b e n t  s u r f a c e  of s i l ica  t y p e  compounds o c c u r r e d  and that  

H-bonding and van der Waalc; f o r c e s  accounted f o r  t h i s  r a p i d  

d e s o r p t i o n .  So the a d s o r p t i o n  by t a l c  of a drug  w i t h  poor  

aqueous s o l u b i l i t y  would f ac i l i t a t e  t h e  d r u g s  d i s s o l u t i o n  

ra te  and  t h e  d e s o r p t i o n  w i l l  a l l o w  f u l l  a v a i l a b i l i t y  of 

d r u g .  The d e s o r p t i o n  of  drug  and a d s o r p t i o n  of s o l v e n t  

m o l e c u l e s  o n t o  a d s o r b e n t  s u r f a c e  w i l l  occur  as t h e  c o n t e n t s  

a t  a d s o r p t i o n  s i te  becomes d i l u t e d .  

4 .3 .  Ef fec t  of T a l c  on Chemical and P h y s i c a l  S t a b i l i t y  of 

Tablets . 
A s p i r i n  i n  p r e s e n c e  of t a l c  showed 1% decomposi t ion  

compared t o  15% decomposit . ion i n  p r e s e n c e  of magnesium 

stearate,  when tablets  c o n t a i n i n g  a s p i r i n ,  p h e n a c e t i n ,  and 

c a f f e i n e  were s t o r e d  a t  45OC f o r  5 weeks (44).  Of the f o u r  
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USP ta lcs  tha t  were s t u d i e d  only  one of the  t a l c  induced 

a s p i r i n  i n s t a b i l i t y  t o  the maximum e x t e n t  of producing about 

1% s a l i c y l i c  acid when t h e  tab le t s  were s t o r e d  f o r  4 weeks 

a t  4OoC and a t  r e l a t i v e  humidity of 90% ( 2 ) .  

talcs d id  not  appear t o  be related t o  a s p i r i n  s t a b i l i t y ,  and 

washing ta lcs  w i t h  hydroch lo r i c  acid g r e a t l y  reduced t h e  

in f luence  of talcs on a s p i r i n  s t a b i l i t y  (2). It was 

concluded tha t  i m p u r i t i e s  i n  t a l c  r e spons ib l e  f o r  reducing  

a s p i r i n  s t ab i l i t y  were calcium carbonate ,  calcium s i l i ca t e ,  

but not aluminum sil icate o r  ferric oxide (2). Nazareth et  

a l .  (45 )  r epor t ed  t h a t  fo rmula t ions  conta in ing  calcium 

s u c c i n a t e  a lone  o r  i n  combination w i t h  calcium ca rbona te ,  

but not  calcium carbonate  a lone  accelerated decomposition of 

a s p i r i n  i n t o  s a l i c y l i c  acid in tablets s t o r e d  a t  room 

temperature  o r  45OC a t  unspec i f i ed  humidity cond i t ions .  

Phys ica l  s t a b i l i t y  of tablets ,  con ta in ing  acetaminophen, 

s t o r e d  a t  4OoC i n  d ry  c o n d i t i o n  f o r  t e n  weeks, showed tha t  

those  tablets l u b r i c a t e d  w i t h  1% t a l c  p l u s  0.25% magnesium 

stearate had better appearance compared t o  tablets 

l u b r i c a t e d  w i t h  0.5% magnesium stearates only .  I n  a d d i t i o n  

the hardness  and r a p i d  d i s i n t e g r a t i o n  times of these tablets 

did not  change (34). 

The pH of t h e  

5 .  Miscella neous Uses o f Talc 

Polymer f i l m s  use  d i s p e r s e d  i n s o l u b l e  s o l i d  f i l l e r  

materials such as t a l c  t o  accelarate t h e  b u i l d  up of f i l m  

coa t  s t r u c t u r e s  on p a r t i c l e s  o r  tablets. the reby  reducing 

coa t ing  t i m e  and c o s t s  (46). T a l c  gave a more varied and 
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complex s u r f a c e  than  t i t a n i u m  d iox ide  (461 ,  and i t  was 

sugges ted  that  t h i s  may be due t o  v a r i a t i o n  i n  e lemental  

conten t  of talcs as determined by their source  of depos i t  

(46). 

T a l c  i n  the range of 0 t o  50% w a s  inc luded  as an  

a d d i t i v e  i n  the  formula t ion  of an e n t e r i c - c o a t e d  

microcapsules  prepared by sp ray  d ry ing .  Presence of t a lc  

g r e a t l y  improved the microcapsules  flow p r o p e r t i e s  and 

c o m p r e s s i b i l i t y  f o r  t a b l e t i n g .  In a d d i t i o n ,  the greater the 

percentage  of t a l c  used the greater w a s  t h e  i n c r e a s e  i n  

tablets crushing  s t r e n g t h  (47 ) .  

6 .  Co n c l u s  i o n s  

Talc  i s  e x t e n s i v e l y  used i n  a w i d e  v a r i e t y  of 

cosmet ic  p roduc t s ,  p a r t i c u l a r l y  i n  powder products .  Talc 

keeps  t h e  s k i n  f e e l i n g  smooth and d r y .  Talc i n  the  

pharmaceut ica l  i n d u s t r y  i s  used as a g l i d a n t  and l u b r i c a n t .  

The g l i d a n t s  such as t a l c  improve flow p r o p e r t i e s  of powder 

by dec reas ing  i n t e r p a r t i c u l a t e  f r i c t i o n ,  by dec reas ing  van 

der Waals f o r c e s  and e l e c t r o s t a t i c  charges, by changing 

particle s i z e  d i s t r i b u t i o n ,  and probably by dec reas ing  the 

effect  of humidity on s u r f a c e s  of h o s t  p a r t i c l e s  by forming 

a mechanical bar r ie r .  The l o o s e l y  bound la t t ice  layers 

sl ide over  each o t h e r  and form r o l l e r  s t r u c t u r e s  which 

e x p l a i n s  i t s  l u b r i c a t i o n  c h a r a c t e r i s t i c s .  Talc has less 

d e l e t e r i o u s  effect compared t o  magnesium stearate on tablet 

i n  v i t w  p r o p e r t i e s .  
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