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A t a b l e t  machine instrumented using p i e z e e l e c t r i c  load  cells 

was used t o  s tudy  t h e  i n f l u e n c e  of hydrogenated v e g e t a b l e  o i l  

(H.V.O.) on t a b l e t  e j e c t i o n  f o r c e s ,  i n  comparison w i t h  magnesium 

stearate.  W h i l s t  i t  was found t h a t  magnesium s t e a r a t e  was a more 

e f f i c i e n t  t a b l e t  l ub r i can t  than KV.0. alone, when mixed with some 

anti-adherent excipients,  H.V.0. was found t o  produce comparably l a w  

e j ec t ion  fo rces .  

The s t r e n g t h  and toughness  of t a b l e t s  c o n t a i n i n g  H.V.O. were 

markedly higher than those containing magnesium s t ea ra t e .  

U n l i k e  magnesium stearate-containlng t ab le t s ,  those made using 

H.V.0. m a i n t a i n e d  v i r t u a l l y  c o n s t a n t  s t r e n g t h  and toughness  even 

following prolonged mixing. 

Dry powder mixes c o n t a i n i n g  H.V.O. were found t o  be more 

r e s i s t a n t  t o  s e g r e g a t i o n  f o l l o w i n g  v i b r a t i o n  under c o n d i t i o n s  

encountered during t a b l e t  production, than s i m i l a r  mixes containing 

magnesium s t e a r a t e  
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1142 STANIFORTH 

I ~ U C T I O ~  

S u c c e s s f u l  t a b l e t  p roduc t ion  depends on t h e  a b i l i t y  t o  e j e c t  

completed t a b l e t s  without disrupt ing or damaging them and w i thout  

causing excessive wear of punches or dies. Many t a b l e t  formulat ions 

produce s i g n i f  i c a n t  d i e  w a l l  f r i c t i o n  which p r e v e n t s  t a b l e t  

production without addi t ion of a lub r i can t  or  lubricants.  

A s  a c lass  of e x c i p i e n t s ,  t a b l e t  l u b r i c a n t s  a c t  by r e d u c i n g  

inter-surf ace f r i c t i o n ,  so t h a t  l ub r i ca t ion  i s  achieved by reduction 

of f r i c t i o n  between d i e  w a l l s  and powder p a r t i c l e s .  However, t h e  

a b i l i t y  of l ub r i can t s  t o  e f f i c i e n t l y  reduce f r i c t i o n  also means t h a t  

they may be e f f e c t i v e  a s  a n t i - a d h e r e n t s ,  i n  r educ ing  d i e  w a l l  

s t icking and punch face picking and a s  g l idan t s  where reduction of 

i n t e r  p a r t i c l e  f r i c t i o n  can imprwe powder f l o w  properties. 

Of t h e  t a b l e t  l u b r i c a n t s  c u r r e n t l y  i n  use i t  a p p e a r s  t h a t  

magnesium s t e a r a t e  i s  frequently the l u b r i c a n t  of choice f o r  a given 

formulat ion.  The r eason  f o r  t h i s  i s  probably due  t o  t h e  h i g h l y  

e f f i c i e n t  performance of magnesium s t e a r a t e  purely a s  a lubricant.  

The lubricant  ac t ion  of magnesium s t e a r a t e  appears t o  be due t o  

the formation of a t h i n  molecular f i l m  around the surface of powder 

1 p a r t i c l e s  or  granules which has t h e  a b i l i t y  t o  be sheared e a s i l y  

However, t h e  ve ry  p re sence  of t h i s  hydrophobic f i l m  of magnesium 

s t e a r a t e  may be r e s p o n s i b l e  f o r  many of t h e  adve r se  e f f e c t s  i t  is 

found t o  have on both powder and t a b l e t  properties,  including l o s s  

of homogeneity and l o s s  of mechanical s t rength 2,3t4. 

For t h e s e  r easons ,  a l t e r n a t i v e  m a t e r i a l s  have been proposed 

which would e n a b l e  t a b l e t  l u b r i c a t i o n  t o  be ach ieved  w i t h o u t  

detriment t o  other  formulation factors. 
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HYDROGENATED VEGETABLE OIL AS A TABLET LUBRICANT 1143 

I n  t h e  p r e s e n t  s tudy ,  hydrogena ted  v e g e t a b l e  oil (H.V.O.) h a s  

been inves t iga t ed  alone and i n  combination wi th  o the r  exc ip i en t s ,  i n  

compar i son  w i t h  magnesium s t e a r a t e - c o n t a i n i n g  formulat ions.  The 

p rope r t i e s  s tud ied  inc lude  t h e  in f luence  of hydrogenated vege tab le  

o i l  on l u b r i c i t y ;  t a b l e t  s t r e n g t h  and t o u g h n e s s ;  c o m p r e s s i b i l i t y  

f o l l o w i n g  mix ing ;  homeogenei ty  and p h y s i c a l  s t a b i l  i t y  of powder 

mixes. 

l u T E R L A L s ~ m m s  

(1) Lubricity 

P r i o r  t o  t a b l e t i n g ,  powders were mixed f o r  3 0  m i n  i n  a cube 

b l e n d e r  f i t t e d  w i t h  i n t e n s i f i e r  b a r s  (Type A R 4 0 0 ,  Erweka G m b H ,  

Frankfurt ,  F R G )  r o t a t e d  a t  approximately 4 0  rev rn1n-l and con ta in ing  

500 g of powder. The p r i n c i p l e  e x c i p i e n t  w i t h  which a l l  l u b r i c a n t  

and a n t i - a d h e r e n t  powders  w e r e  mixed  w a s  Emcompress,  a d i r e c t  

compress ion  fo rm of d i b a s i c  c a l c i u m  phospha te  d i h y d r a t e  (Edward 

Mendell Co Inc,  New York, USA and Redhi l l ,  UK). The l u b r i c a n t s  used 

were hydrogenated vegetab le  oil, ILV.0. ( LUBRITAES, Edward Mendell 

Co I n c )  and magnesium s t e a r a t e  (GPR g rade ,  b a t c h  9379720D, BDH 

Chemicals Ltd, Poole, UK). Some o t h e r  m a t e r i a l s  were used as a n t i -  

a d h e r e n t s  i n  c o m b i n a t i o n  w i t h  H.V.O. : P u r i f  l e d  T a l c  B.P. (Evans  

Medica l  l t d . ,  Speke,  U K ) ;  a s u c r o s e  e s t e r  (TAL 160T, C o n t r a c t  

Chemica ls ,  War r ing ton ,  U K ) ;  magnesium l a u r y l  su lpha te  (Alb r igh t  & 

W Uson, Whitehaven, UK). 

10 m m  f l a t - f a c e d  t a b l e t s  weighing 4 0 0  mg were compressed on a 

r e c i p r o c a t i n g  t a b l e t i n g  machine  ( t y p e  F3, Manesty Machines  Ltd ,  

L i v e r p o o l ,  U K )  i n s t r u m e n t e d  u s i n g  l o a d  c e l l s  ( t y p e  9021  and 9031, 
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1144 STANIFORTH 

Kistler Instruments, Switzerland). The output s ignal  from each l o a d  

c e l l  was amfl i f ied and fed  t o  a microcomputer (model B, BBC, Acorn 

Ltd, Cambridge, UK) v i a  a f a s t  ana logue  - d i g i t a l  conve r t e r .  A t  

each compression event, upper and lower punch f o r c e s  were monitored 

a s  was e j ec t ion  force.  

(11) Tablet strength 

Following compression t h e  mechanical s t rength of each 4 0 0  mg 

t a b l e t  was determined using a t e n s i l e  t e s t i n g  apparatus ( type T22K, 

JJ Instruments, Southampton, UK) f i t t e d  w i t h  a 500 N load c e l l  and a 

l i n e a r  v a r i a b l e  d i sp l acemen t  t r a n s d u c e r  ( t y p e  AG2.5, Sangamo 

Schlumberger, Bognor Regis,  UK). The amp1 i f  i e d  s i g n a l s  from both 

l o a d  c e l l  and LVDT were passed  v i a  a f a s t  a-d c o n v e r t e r  t o  a 

m i c r o c o m p u t e r  w h i c h  c a l c u l a t e d  t a b l e t  t e n s i l e  s t r e n g t h  and 

normalized work of f a i l u r e .  T e n s i l e  s t r e n g t h ,  0, was c a l c u l a t e d  

using t h e  r e l a t i o n  i n  equation 1: 

where F is diametral  peak force a t  f a i l u r e ,  D is t a b l e t  diameter and 

t i s  t a b l e t  t h i ckness .  Normalized work of f a i l u r e ,  e, was 

calculated using equation ( 2 ) :  

F . d x 1  

A 
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HYDROGENATED VEGETABLE OIL AS A TABLET LUBRICANT 1145 

where x is cross-head displacement and A is cross-sectional area of 

fa i lure .  

The influence of powder mixing t ime on t h e  s t rength and toughness of 

compressed t a b l e t s  was a lso  studied. Lubricant powders were mixed 

w i t h  microcrystal l ine cel lulose powder (EMCOCEL, Edward Mendell and 

Co Inc, Carmel, New York) f o r  d i f f e r e n t  l eng ths  of t i m e  using a cube 

blender (Erweka, GmbH, Ludw igshafen, FRG). 

(iii) Powder m i x i n g  and segregation 

In  a l l  cases, a n  i n i t i a l  geometric mixing s tage was ca r r i ed  ou t  t o  

d i s p e r s e  t h e  c o h e s i v e  l u b r i c a n t  p a r t i c l e s  t h roughou t  t h e  o t h e r  

component powders and this was followed by mixing f o r  approximately 

30 m i n  i n  a cube blender  (Erweka G m b H ) .  A f t e r  t h i s  t i m e  samples  

each weighing 4 0 0  mg were remwed a t  random from the blended powder. 

The samples were analyzed f o r  ascorbic ac id  content (Batch 3050039, 

Roche L t d ,  Welwyn Garden  C i t y ,  U K )  u s i n g  UV a b s o r p t i o n  

spec t ropho tomet ry  a t  A m a x  = 264 nm. When a n  a c c e p t a b l e  l e v e l  of 

drug homogeneity had been achieved, the powder mix was subjected t o  

vibrat ion i n  a model system previously described elsewhere . Each 5 

powder system was vibrated f o r  15 min a t  a frequency of 50 Hz and a n  

accelerat ion of 3g (29.43 ms'2). Following vibrat ion,  a f u r t h e r  10 

samples each weighing 4 0 0  mg were remwed a t  d i f f e r e n t  l e v e l s  i n  the 

powder bed f o r  analysis. The homogeneity of a given powder system 

during mixing o r  v ib ra t ion  was characterized using measurements of 

coe f f i c i en t s  of va r i a t ion  (CV) calculated according t o  equation 3: 

cv = C T T  x 100% - 
X 

( 3 )  
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1146 STANIFORTH 

where Owl 

mean drug content of spot samples. 

is t h e  standard deviat ion of spot samples and x is t h e  

I n  some c a s e s  c o l l o i d a l  s i l i c a  ( A e r o s i l ,  Degussa, FRG) was 

added t o  the other component powders during mixing. 

RESULTS AM) DISCUSSION 

( I )  Lubricity 

T a b l e t s  compressed u s i n g  Emcompress mixed w i t h  0.5% HVO showed a 

tendency f o r  s t icking t o  occur, and the re  was also some evidence of 

s t i c k i n g  a t  2% al though t h i s  was a b s e n t  a t  5 %  c o n c e n t r a t i o n .  A t  a 

l e v e l  of 5% HVO a c t e d  a s  a s a t i s f a c t o r y  l u b r i c a n t  a l though t h e  

magnitude of e ject ion fo rces  were consis tent ly  s l i g h t l y  higher than 

the corresponding compression f o r c e / e j e c t i o n  f o r c e  p r o f i l e  f o r  

magnesium s t e a r a t e  ( f i g  1). 

In  view of t h e  s l i g h t  tendency f o r  HVO t o  cause s t i c k i n g ,  t h e  

i n f l u e n c e  of some p o t e n t i a l  a n t i - a d h e r e n t s  was i n v e s t i g a t e d .  A 

mixture of 2% t a l c  w i t h  H.V.O. produced v a r i a b l e  upper punch f o r c e s  

and t h e r e  was evidence of picking,  e s p e c i a l l y  on t h e  lower  punch. 

I n c r e a s i n g  t h e  c o n c e n t r a t i o n  of t a l c  t o  5% reduced t h e  p i c k i n g  

e f f e c t  and a t  7.5% t a l c  i t  was v i r t u a l l y  absent .  Mixing t a l c  w i t h  

HVO had l i t t l e  e f f e c t  on t h e  eject ion force p r o f l l e s  (fig.2) and i t  

a p p e a r s  t h a t  KV.0. was a c t i n g  a s  t h e  p r i n c i p l e  l u b r i c a n t  whereas  

t a l c  was e f f e c t i v e  a s  a n  a n t i - a d h e r e n t  a t  h i g h e r  c o n c e n t r a t i o n s .  

Use of maize s tarch i n  place of talc, a t  a concentration of 5% a l s o  

ac t ed  a s  a n  e f f i c i e n t  a n t i - a d h e r e n t ,  a g a i n  w i t h  no s i g n i f  i c a n t  

influence on eject ion force (fig.2). 
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HYDROGENATED VEGETABLE O I L  A S  A TABLET LUBRICANT 1147 
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Compression Force, 1qN 
FIGURE 1 

Relationship between t a b l e t  e j ec t ion  f o r c e s  and compression f o r c e s  
f o r  m i x t u r e s  of d i c a l c i u m  phosphate ( Emcompress ) w i t h  5% HVO 
( Lubritab ) 0 , and 0.5% magnesium s t e a r a t e  . 

Use of meagnesium l a u r y l  s u l p h a t e  a t  a c o n c e n t r a t i o n  of 2% i n  

combination w i t h  BVO produced an improved l u b r i c a t i o n  effect ,  such 

t h a t  e ject ion f o r c e s  f e l l  t o  l e v e l s  comparable with or below those 

f o r  magnesium s t e a r a t e  (fig.3). The combinat ion of HVO and 

magnesium l a u r y l  sulphate also improved t h e  anti-adherent q u a l i t i e s  

of the system 
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1148 STANIFORTH 

I I I 1 
10 15 20 

Compression Force, 1qN 
FIGURE 2 

Relationship between t a b l e t  e j  ect ion forces and compression f o r c e s  
f o r  mixtures of dicalcium phosphate ( Emcornpress ) w i t h  : 5% EVO + 
5 %  t a l c  A i 5% HVO and 7.5% t a l c  A i 5% HVO and 5% maize s t a r c h 0  

Use of sucrose e s t e r  160T a l s o  improved t h e  lub r i can t  q u a l i t i e s  

w e r  use of HVO a lone  ( f i g .  4 ) ,  a l though  i n  t h i s  c a s e  there  w a s  no  

reduction i n  t a b l e t  picking or sticking. 

(11) Tablet lbughnees 

The t e n s i l e  s t r e n g t h  and no rma l i zed  work  of f a i l u r e  profiles 

f o r  t a b l e t s  compressed from Emcompress w i t h  HVO w e r e  found to  be 
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HYDROGENATED VEGETABLE OIL AS A TABLET LUBRICANT 
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1 1 
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Compression Force, 1cN 
FIGURE 3 

Relationship between t a b l e t  e j e c t i o n  f o r c e s  and compression f o r c e s  
f o r  mixtures of dicalcium phosphate ( Emcompress ) w i t h  : 5% HVO + 
2% magnesium l a u r y l  sulphate 0 ; 5% HVO and 5% magnesium l a u r y l  
sulphate  v 

s ign i f i can t ly  higher than i n  cases where magnesium s t e a r a t e  was used 

a s  t h e  l u b r i c a n t  ( f  ig.5). 

A t  some compression f o r c e s  t h e  t e n s i l e  s t r e n g t h  of t a b l e t s  

containing HVO were found t o  be twice t h a t  f o r  magnesium s t e a r a t e  - 
c o n t a i n i n g  t a b l e t s ,  and t h e  no rma l i zed  works of f a i l u r e  f o r  HVO 
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Compression Force, 1cN 
FIGURE 4 

Relationship between t a b l e t  e j ec t ion  f o r c e s  and compression f o r c e s  
for m i x t u r e s  of d i ca l c ium phosphate  w i t h  : 5% W O  and 2% s u c r o s e  
e s t e r .  

t a b l e t s  were t h r e e  t i m e s  t h e  magnitude of magnesium s t e a r a t e  

t a b l e t s .  I n  t h e  c a s e  of complex lubricant /ant i -adherent  systems, 

use of 5% t a lc  i n  combination w i t h  EVO f u r t h e r  imprwed the work of 

f a i l u r e  of t a b l e t s ,  a l though 7 2 %  t a l c  had a d e l e t e r i o u s  e f f e c t  on 

compression s t rengths  and toughnesses (f l g  6). 
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HYDROGENATED VEGETABLE OIL AS A TABLET LUBRICANT 1151 

60- 

I f 1 1 
10 15 20 

Compression Force, k N  
F I G U R E  5 

R e l a t i o n s h i p  between normalized work of f a i l u r e  (NWF) v a l u e s  and 
compression f o r c e s  f o r  dicalcium phosphate t a b l e t s  l ub r i ca t ed  with : 
0.5% magnesia  s t e a r a t e  : 5% IN0 ( L u b r i t a b )  0 . 

Use of sucrose ester 160T had v i r t u a l l y  no influence on t h e  s t rength 

or toughness In  comparison with use  of l u b r l t a b  alone, whereas use 

of magnesium l a u r y l  s u l p h a t e  a t  a c o n c e n t r a t i o n  of 5% f u r t h e r  

Increased the s t rength and toughness of t a b l e t s  ( f  lg.7). 

It was a l s o  found t h a t  mixing t i m e  influenced t h e  s t rength and 

toughness  of t a b l e t s  c o n t a i n i n g  m l c r o c r y s t a l l l n e  c e l l u l o s e  and 
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1152 STANIFORTH 

60- 

r 

I 1 1 1 
10 15 20 

Compression Force, 1qN 
F I G U R E  6 

R e l a t i o n s h i p  between n o r m a l i z r d  work of f a i l u r e  (NWF) v a l u e s  and 
compression f o r c e s  f o r  dicalcium phosphate t a b l e t s  l ub r i ca t ed  w i t h  : 
5% IN0 and 5% t a l c  A : 5% WO and 7.5% talc A . 

magnesium s t e a r a t e  f a r  more t h a n  t h o s e  c o n t a l n i n g  HVO ( f  ig.8). 

Indeed,  a c c e p t i n g  t h a t  t h e  p re sence  of HVO, l i k e  a l l  e f f i c i e n t  

lubricants ,  reduced t h e  s t rength of tablets ,  t he re  was very l i t t l e  

subsequent  change i n  s t r e n g t h ,  even a f t e r  prolonged mixing. I n  

c o n t r a s t ,  fig.7 shows t h a t  t a b l e t s  c o n t a i n i n g  magnesium s t e a r a t e  

continued t o  l o s e  compressibil i ty as  mixing continued. 
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HYDROGENATED VEGETABLE OIL AS A TABLET LUBRICANT 1153 

60- 

1 1 1 1 
10 15 20 

Compression Force, 1cN 
F I G U R E  7 

R e l a t i o n s h i p  be tween  n o r m a l i z e d  work of f a l l u r e  (NWF) v a l u e s  and 
compression f o r c e s  f o r  dicalcium phosphate tablets  l u b r i c a t e d  w i t h  : 
5% W O  and 2% magnesium l a u r y l  s u l p h a t e  0 ; 5% WO and 5% 
magnesium l a u r y l  su lpha te  V . 

In t e re s t ing ly ,  t h e  e j e c t i o n  t o r c e s  for magnesium s t e a r a t e  were 

a l s o  f o u n d  t o  d e c r e a s e  w i t h  m i x i n g  t i m e  ( f i g . 9 )  and  t h i s  t o g e t h e r  

w i t h  l o s s  of compress ib i l i t y  appears  t o  suppor t  this view of other 

workers concerning format ion  of a cont inuous hydrophobic f i l m  dur ing  

mix ing  't2t3. 
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1154 STANIFORTH 

1 
I 1 I 

10 50 100 

Mixing Time,  min. 
F I G U R E  8 

R e l a t i o n s h i p  between t a b l e t  toughness  (NWF) and mixing t ime f o r  
t a b l e t s  compressed using microcrystal l  ine ce l lu lose  (Emcocel) w i t h  
0.5% magnesim s t ea ra t e  ; 2% W O  ( L u b r i t a b )  0 . 

(111) Powder lixint~ and Segregation 

A binary powder mix containing Emcompress and 1% w / w  ascorbic 

acid was found t o  have a homogeneity characterized by a coe f f i c i en t  

of va r i a t ion  of 6.92% following 3 0  mins mixing. Following v ib ra t ion  

f o r  15 mins a t  50Hz and 29.42 ms'2 the coe f f i c i en t  of va r i a t ion  (CV) 

of spot samples rose to  16.43% indicating t h a t  some segregation had 

occurred ( f i g  10). The influence of addi t ion of a ternary lub r i can t  
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1 I 1 1  

10 20 30 

1155 

Mixing Time,  min. 
FIGURE 9 

R e l a t i o n s h i p  be tween  t a b l e t  e j e c t i o n  f orces and  m i x i n g  t imes f o r  
t a b l e t s  compressed a t  ( a )  15 kN and ( b )  20  kN. 

component on homogeneity was s imi la r .  When 1 w  2% / w  magnesium s t e a r a t e  

o r  2% w / w  KVO was  added t o  t h e  b i n a r y  mix  t h e  homogenei ty  of b o t h  

te rnary  mixes was found t o  be b e t t e r  than t h e  v i b r a t e d  binary mix, 

although s l i g h t l y  worse than, the  binary powders fo l lowing  30 mins 

mix ing  ( f i g  1 0 ) .  However, on v i b r a t i o n ,  t h e  2 t e r n a r y  mixes  

e x h i b i t e d  v e r y  d i t € e r e n t  behaviour .  Whereas  t h e  t e r n a r y  mix  

conta in ing  ;% magnesium s t e a r a t e  showed marked drug segregat ion,  the 

homogenei ty  of t h e  mix c o n t a i n i n g  2% HVO r e m a i n e d  v i r t u a l l y  

unchanged ( f i g  1 0 ) .  
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Influence of Formulation Additives on Harweneity 

STANIFORTH 

1% Ascorbic Acid + Brcmress 
(C,V, 6,%) 1 vibrated 
(C,V, 16,473 
\ 

+2Z Lubritab 
K , V ,  9,4%) K , V ,  10.773 

/ 
M Magnesiun Stearate 

1 vibrated 4 vibrated 

4 
+% Aerosil 

K , V ,  11,6%) 

K , V ,  18,6%) 

(CmV, 35,5%) K , V ,  Il,oe%) 

4 vibrated 

4 
+I% Aerosil 

(C.V. 11,3%) I vibrated 

K n V ,  9,156) 

FIGURE 10 
Schematic cha r t  showing t h e  influence of formulation add i t ives  on 
t h e  homogeneity of v a r i o u s  powder s y s t e m s  a f t e r  b l end ing  and 
vibration. 

It was considered t h a t  the adverse influence of magnesium s t e a r a t e  

on drug homogeneity was probably due  t o  f o r m a t i o n  of a c o n t i n u o u s  

hydrophobic f i l m  around p a r t i c l e s  and o r d e r e d  u n i t s  c a u s i n g  

w e a k e n i n g  of d r u g - e x c i p i e n t  p a r t i c l e  b o n d s  a n d  l e a d i n g  t o  

d i sp l acemen t  of f i n e  drug p a r t i c l e s  which were  t h e n  f r e e  t o  

4 s e g r e g a t e  through the  powder bed. Work c a r r i e d  o u t  e l s e w h e r e  

showed t h a t  f i n e l y  d i v i d e d  c o l l o i d a l  s i l i c a  cou ld  be used  t o  
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HYDROGENATED VEGETABLE OIL AS A TABLET LUBRICANT 1157 

pref e r e n t i a l l y  a t t r a c t  magnesium s t e a r a t e  p a r t i c l e s  so t h a t  t h e  

magnesium s t e a r a t e  was i t s e l f  coated with sFlicon dioxide which d id  

not  i n t e r f e r e  w i t h  o t h e r  mix components. For t h i s  r e a s o n  t h e  

t e r n a r y  mix c o n t a i n i n g  magnesium s t e a r a t e  was mixed w i t h  2% 

col loidal  s i l i ca .  Although a reduction of aggregation was achieved 

( f i g  lo), t h e  q u a t e r n a r y  mix l o s t  homogeneity when v i b r a t e d  ( f i g  

1 0 ) .  V i b r a t i o n  c o n d i t i o n s  were  i m p o r t a n t  s i n c e  they  r e p r e s e n t e d  

frequency and acce le ra t ion  l e v e l s  commonly encountered during t a b l e t  

p roduc t ion  '. A f u r t h e r  1% c o l l o i d a l  s i l i c a  was  added t o  t h e  

p r e v i o u s  q u a t e r n a r y  mix and t h i s  was found t o  reduce s e g r e g a t i o n  

both before and a f t e r  v ib ra t ion  t o  levels produced using HVO alone 

( f i g  10). Addition of similar q u a n t i t i e s  of SFliCOn dioxide t o  RVO 

t e r n a r y  mixes was found t o  have l i t t l e  i n f l u e n c e  on homogeneity. 

This was probably because MI0 d id  not produce the same 'stripping'  

of drug p a r t i c l e s  from o r d e r e d  u n i t s  t h a t  magnesium s t e a r a t e  was 

found t o  cause i n  the present study and which was f i r s t  reported by 

La1 and Hersey . 

1 

6 

co~usIolys 

L The l u b r i c i t y  of hydrogenated vegetable o i l  is l a v e r  than that 

of magnesium s t e a r a t e  i n  t h e  same formulation. 

2. I n  combina t ion  w i t h  some a n t i - a d h e r e n t  powders, hydrogenated 

v e g e t a b l e  o i l  can be used  t o  produce t a b l e t s  w i t h  comparable  

e j ec t ion  f o r c e s  t o  those produced using magnesium stearate.  

3. Normalized w o r k  of f a i l u r e  v a l u e s  f o r  t a b l e t s  compressed u s i n g  
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1158 STANIFORTH 

hydrogenated v e g e t a b l e  o i l  were a t  l e a s t  twice a s  h igh  a s  t h o s e  for  

t a b l e t s  c o n t a i n i n g  magnesium stearate compressed a t  comparable  f o r c e s  

4. M i x i n g  t i m e  was f o u n d  t o  h a v e  v i r t u a l l y  n o  e f f e c t  o n  t h e  

compression p r o p e r t i e s  of t a b l e t s  c o n t a i n l n g  hydrogenated v e g e t a b l e  

oil, w h e r e a s  t h e  s t r e n g t h  a n d  t o u g h n e s s  of t a b l e t s  c o n t a i n i n g  

magnesium stearate were found t o  be a d v e r s e l y  a f f e c t e d  by Increased  

mixing times. 

5. Powder mixes c o n t a i n l n g  hydrogenated v e g e t a b l e  o i l  were found t o  

undergo l e s s  s e g r e g a t i o n  f o l l a w i n g  v i b r a t i o n  t h a n  those  c o n t a i n i n g  

magnesium stearate. 
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