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BATCH VARIATION OF MACESIUM STEARATE AND ITS EFFECT ON THE 
DISSOLUTION RATE OF SALTCYLIC A C I D  FROM SOLID DOSAGE FORMS. 

M.R. B i l l a n y  and J.H. Richards 
School of  Pharmacy 
L e i c e s t e r  Poly technic  
P.O. Box 143 
L e i c e s t e r ,  U.K.. 

The e f f e c t s  of d i f f e r e n t  ba tches  of magnesium s t e a r a t e  on 

t h e  r e l e a s e  of  s a l i c y l i c  a c i d  from c a p s u l e s  and f r o r  a compacted 

formula t ion  have been i n v e s t i g a t e d .  The r e s u l t s  i n d i c a t e  t h a t  

r e t a r d a t i o n  of  s a l i c y l i c  a c i d  r e l e a s e  becomes independent  of t h e  

p a r t i c l e  s i z e  of  magnesium s t e a r a t e  when t h e  blending 01 t h e  two 

subs tances  p r i o r  t o  e n c a p s u l a t i o n  o r  compaction i s  prolonged f o r  

a s u f f i c i e n t  time. 

V a r i a t i o n  i n  t h e  r e l e a s e  r a t e s  o t  se rved  a f t e r  prolonged 

blending times have been shown t o  e x h i b i t  a rank order  c o r r e l a t i o n  

with t h e  d i f f e r e n t  h y d r o p h o b i c i t i e s  of t h e  ba tches  of magnesium 

s t e a r a t e  as i n d j c a t e J  by t h e  r e s u l t s  of c o n t a c t  angle  measurements 

on drops  of d i s s o l u t i o n  medium on compacts of t h i s  t u f r i c a n t .  

Determinat ion of  t h e  s u r f a c e  t e n s i o n  of  an aqueous e x t r a c t  

of each ba tch  of l u b r i c a n t  has  i n d i c a t e d  t h a t  water - s o l u b l e ,  

sur face-ac t ive  i z p u r i t i e s  may be  r e s p o n s i b l e  f u r  t h i s  apparent  

v a r i a t i o n  i n  t h e  degree of hydrophobic i ty  and hencc f o r  t h e  change 

i n  t h e  r e l e a s e  r a t e  of s a l i c y l i c  a c i d  from s o l i d  dosage forms when 

they a r e  manufactured w i t h  d i f f e r e n t  ba tches  of magnesium 

s t e a r a t e .  
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INTRODUCTION 

BILLANY AND RICHARDS 

Magnesium stearate is frequently used as a boundary lubricant 

in both tablet and capsule formulations in order to reduce 

friction between the tablet and die wall surfaces during com- 

pression and ejection' or between the powder plug and dosator 

nozzle surfaces during capsule manufacture . The term 'lubricant' 

can a l s o  be used to describe a material with glidant or anti- 

adherent properties and magnesium stearate has been shown, under 
certain conditions, to exhibit both of these characteristics . 

2 

334 

It is well documented that the hydrophobic nature of 

magnesium stearate will cause an increase in disintegration t h e  

of both tablets and capsules5 and will also inhibit dissolution 

of active agent from these dosage forms . 
concerned with elucidation of the effects of different 

concentrations of magnesium stearate on the uptake of dissolution 

medium into a solid dosage form and the subsequent release of 

drugs from these products 778y9'10. 

shown that as the time taken for the blending of lubricant with 

granules is increased, so  the dissolution rate of a drug from 

the subsequently compressed tablets falls. 

6 Much work has been 

Bolhuis et a1.I1 have also 

However, personal communications from industrial pharmacists 

have indicated that samples of magnesium stearate from different 

batches produce these effects on dissolution rate to different 
and unpredictable degrees even when using standard blending 

times and methods at constant concentrations. 
These observations are perhaps not surprising as some 

workers have shown that batch variation with respect to both 

chemical and physical properties does exist. 
has shown that magnesium stearate is not a pure compound. The 

stearic acid from which it is manufactured invariably contains 

about 102 of other long chain fatty acids in particular palmitate, 

myristate, oleate and linoleate. 
demonstrated marked physical dissimilarities between batches of 

magnesium stearate and Hanssen et a d 4  have shown that batch 

12 For example Pilpel 

Butcher and Jones13 have D
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VARIATION OF IWGNESIUM STEARATE 4 9 9  

v a r i a t i o n  can a f f e c t  t h e  compression behaviour  of c e r t a i n  

pharmaceut ical  bulk s o l i d s .  

e f f i c i e n c y  of magnesium s t e a r a t e  as a l u b r i c a n t  with i t s  mois ture  

conten t  and demonstrated f u r t h e r 1 6  t h a t  d i f f e r e n t  c r y s t a l l i n e  

forms of t h e  l u b r i c a n t ,  produced by v a r y i n g  t h e  method O E  

manufacture, are r e s p o n s i b l e  f o r  t h e  d i f f e r e n t  h y d r a t e s  and 

hence t h e  l u b r i c a t i n g  e f f i c i e n c y .  The purpose of t h t i s  

i n v e s t i g a t i o n  w a s ,  t h e r e f o r e ,  t o  a s c e r t a i n  on  a l a b o r a t o r y  s c a l e  

whether v a r i a t i o n s  i n  d i s s o l u t i o n  r a t e  of a standarar formula t ion  

occurred wi tb  d i f f e r e n t  ba tches  of magnesium s t e a r a t  e as 

l u b r i c a n t  and t o  de te rmine  p o s s i b l e  causes .  

Muller15 has c o r r e l a t e d  t h e  

MATERIALS 

Salicy1j.c Acid B.P. (powdered) , b a t c h  number 7E 5243 ,  was 

obta ined  from Evans Medical Ltd.  , Speke, Livei-pool. Samples 

were passed lin a s t a n d a r d  manner through a I 8 0  urn slLeve b e f o r e  

use.  

Eight  b a t c h e s  of mgnesium s t e a r a t e  were obta ined  i n  

commercial q u a n t i t i e s  of n o t  less than  15  kg Erom s i x  s u p p l i e r s  

w i t h i n  t h e  U . K .  Samples from each b a t c h  were taken  fr,om a p o i n t  

approximately 150 mm below t h e  s u r f a c e  and -in t b e  c lmtre  of each 

c o n t a i n e r  u s i n g  a powder sampler. These samples were si-eved a s  

above and s t o r e d  a t  a r e l a t i v e  humidity of 5211 a t  251°C b e f o r e  

use. 

Lactose Ph.Eur., b a t c h  nurnber 32, and Waize S t a r c h  Ph.Eur., 

ba tch  number 2 7 ,  were o b t a i n e d  from Charnwood Pharmaceut icals  Ltd . ,  

Le ices  t e r  . 
H a r d  g e l a t i n  c a p s u l e s  were suppli.ed by Parke Davis & Co., 

Hounslow, London. 

METIIODS 

P a r t i c l e  S i z e  Determinat ion of Magnes<urr S t e a r a t e  

The m a s s  median d iameter  f o r  each b a t c h  of l u b r i c a n t  was 

c a l c u l a t e d  from r e s u l t s  ob ta ined  u s i n g  a Coul te r  Counter ,  Model A 

equipped w i t h  a 140 um a p e r t u r e  tube.  The magnesiu.1~ s t e a r a t e  
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BILLANY AND RICHARDS 500 

was dispersed in isotonic saline containing 0.004% sodium lauryl 

sulphate. 

and the results are shown in Table 2. 

Dissolution of Salicylic Acid from Granules Lubricated with 

Magnesium Stearate 

Samples were sonified immediately prior to counting 

Using a standard wet granulation technique, 2 kg of granules 
were prepared according to the following formulation: 

Salicylic Acid 800 g 

Lac to s e 920 g 

Maize Starch 240 g 

Maize Starch as a 10% paste 400 g 

After sieving, followed by drying overnight at 45OC, the granules 

were resieved and the 710-1000 um fraction retained for use. 
Using a sample divider, 8 x 100 g quantities were collected and 
each blended with a 1 g sample from one of the batches of 
magnesium stearate using a small Y-cone blender at 50 rpm. 

The choice of blending time was primarily based on the 
results of the following work. Eolhuis et a1.I1 demonstrated 

that as mixing time between drug and lubricant progrssed, the 

magnesium stearate was sheared onto the drug particles forming a 

hydrophobic sheath which resisted penetration of dissolution 

fluid. This, therefore, reduced dissolution rate. Gunning and 
Stead'' showed that during the blending of a 100 kg batch of 
granules with magnesium stearate f o r  a typical time of 20 minutes, 
the degree of shearing of the lubricant onto the granule surface, 
as determined by dissolution rate measurements, could only be 

equalled on the laboratory scale after a mixing time of 

approximately 5 hours. 
Presumably, once the hydrophobic sheath has been fully 

formed, any further mixing would not cause any further reduction 
in dissolution rate, in which case small variations in mixing time 
may not be significant when this stage is reached. 

investigation into this possible effect was considered expedient 

A preliminary 

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

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



VARIATION OF MAGNESIUM STEARATE 50 1 

a t  th i s  s t a g e  using two of t h e  b a t c h e s  'of magnesium s t e a r a t e  

having d i f f e r i n g  degrees  of  subdiv is ion .  

Two samples of l u b r i c a n t  des igna ted  b a t c h  numbers [t and 5 

and having mass median d iameters  of 1 3  and 7 r e s p e c t i v e l y  

were each blended w i t h  t h e  s tandard  g r a n u l e  formula t ion  a s  

descr ibed  above. Samples were taken a t  5, 30, 60, 120, 240, 300 

and 360 minute i n t e r v a l s  dur ing  t h e  process .  From each of t h e s e  

samples, 200 mg a l i q u o t s  were packed by hand i n t o  s i z e  I hard 

g e l a t i n  capsules  and t h e  d i s s o l u t i o n  r a t e s  determined u s i n g  a 

us ing  a baske.t speed of 100 rpm and 900 cm3 of hydrochlor ic  

a c i d  (0.1 moll?/dm ) as t h e  d i s s o l u t i o n  medium. The times f o r  

50% d i s s o l u t i o n  (tsoX) were determined and t h e  mean -values are 

shown i n  Table  1. 

method based on t h a t  d e s c r i b e d  i n  t h e  13ritisti Pharmacopoeia 1980 1s 

3 

This  i n i t i a l  experiment denons t ra ted  t h a t  a f t e r  5 hours  of 

b lending  no s i g n i f i c a n t  d i f f e r e n c e  i.n d i s s o l u t i o n  rat:es between 

t h e  two ba tches  l u b r i c a t e d  w i t h  c o a r s e  and f i n e l y  d i v i d e d  

material  was apparent .  I n  a d d i t i o n ,  any f u r t h e r  b lending  i n  

excess  of approximately 4 hours  d i d  n o t  s i g n i f i c a n t l y  a . l t e r  t h e  

d i s s o l u t i o n  r a t e s .  On t h e  b a s i s  of t h e s e  r e s u l t s  and t h o s e  of 

Gunning and Stead17 a b lending  t i n e  of 5 hours  w U s  chosen f o r  

subsequent experiments .  

was c a r r i e d  o u t  f i v e  t i m e s  and t h e  mean r e s u l t s  are .shown 

g r a p h i c a l l y  i n  F igure  l a .  

D i s s o l u t i o n  of S a l i c y l i c  Acid from Compacts of Salic2yli.c Acid and 

Magnesium Ste .arate  

Each d i s s o l u t i o n  r a t e  de te rmina t ion  

I n  o r d e r  t o  exaggera te  t h e  d i f f e r e n c e s  between batches of 

l u b r i c a n t  a s  demonstrated above and hence produce a more 

s i g n i f i c a n t  rank o r d e r  f o r  e f f e c t  on d i s s o l u t i o n  ra te ,  a 5 0 : 5 0  

mix of s a l i c y l i c  acid/magnesium s t e a r n t e  f rom each batch was 

blended as b e f o r e  f o r  5 hours .  

were compressed i n t o  compacts of d iameter  10 mm and t h i c k n e s s  

1.45 IMU u s i n g  a h y d r a u l i c  p r e s s  t o  214 FIPa a t  c o n s t a n t  rate. 

Each d i s s o l u t i o n  r a t e  de te rmina t ion  was c a r r i e d  o u t  t h r e e  t i m e s  

and t h e  mean r e s u l t s  shown g r a p h i c a l l y  i n  F igure  l b .  

Samples of 200 mg from each mix 
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VARIATTON OF MAGNESIUM STEARATE 503 

3 Ijetermiriatioii of  Contact  Angles of IIytlrochloric Acid (0 .1  molejdm ) 

on CompactslJf Plagnesium S t e a r a t e  

Each compact was manufactured by  compressing 2 g of’ t h e  

7.ubricant t o  a diameter  of 25.4 mn. and approximate t h i c k n e s s  4 . 1  mm 

us ing  a hard chrone faced punch and d i e  assembly.. 

Compression was c a r r i e d  out  a t  a constcmt ra te  t o  33Ena. A l l  

compacts were s t o r e d  a t  l O 0 Z  r e l a t i v e  humidity a t  23OC p r i o r  t o  

use. A f t e r  much pre l iminary  work i t  was decided t h a t  t h e  most 

a p p r o p r i a t e  method f o r  c o n t a c t  a n z l e  measurement: via:; t h n t  based 

on t h e  method of Kossen and H e e r t j e s  a s  rnodifj-ed f o r  

pharmaceut icals  by Lerk e t  al.”. 

recorded i n  Table 2 ,  were c a l c u l a t e d  Irom t h e  maximum h e i g h t  a t  

e q u i l i b r i u m  of a drop of hydrochlor ic  a c i d  on t h e  s u r f a c e  of t h e  

compact by means of t h e  equat ion:  

1 9  

The c o n t a c t  a n g l e s ,  ,as 

3(1 - E )  

Where 0 i s  t h e  c o n t a c t  a n g l e ,  

h i s  t h e  h e i g h t  of t h e  drop of  the l i q u i d  

F i s  t h e  p o r o s i t y  o f  t h e  compact and 

E : = p g  L 

2yLV 

Khere pL i s  t h e  d e n s i t y  of  t h e  l i q u i d  

g i s  t h e  a c c e 1 e r a t i . m  due t.0 g r a v i t y  and 

y L V i s  t h e  1 iquid  /vapour i n t  t::r f a c i  a1 itens ion 

The appara tus  c o n s i s t e d  o f  a modif ied bench scale humidity 

c a b i n e t ,  the  i n t e r i o r  of xchich &as  p a i n t e d  matt  bl.ack t o  reduce 

unwanted r e f l e c t i o n s .  Two opt ica .1  g l a s s  windows a:Lloih.ed t h e  

compact and d r o p l e t  i n s i d e  t o  be i l l u m i n a t e d  by  an e x t e r n a l  

mono-chromatic l i g h t  source  of  490 mn and a crave1 l i n g  microscope 

(ex I’reci.sion Tool  and Instrument Co. L t d . ) t c  b e  m e d  t:o monitor  

d r o p l e t  hei;:ht. The hydrocti1ori.c: a c i d  was introduced t.o t h e  

s u r f a c e  of the  compact v i a  s i l i c o n e  itubing and a 1i:ypodermic 

needle  and t r a n s f e r r e d  from an e x t e r n a l  source  usi-og a p e r i s t a l t i c  
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504 

T i m e  of 
t Blending 50%(minutei 

(minutes) Batch 4 

TABLE 1 

1 

0 

5 
30 

6 0  

120 

240 

3@0 

360 

BILLANY AND RICHARDS 

13.5 
18.5 

23.5 

30.6 

41.5 

53 

54 

54 

Batch 5 

13.5 

22.5 

30.1 

45.1 

50.1 

54.5 

55 

55 

Ef fec t  of Blending T i m e  on the  P i s s o l u t i o n  of S a l i c y l i c  
Acid from Granules us ing  Two Batches of Magnesium S t e a r a t e  of 
D i f f e ren t  P a r t i c l e  Size.  

pump. 

humidity of lOOW and a temperature  of 23OC. 

The i n t e r i o r  of t h e  cab ine t  was maintained a t  a r e l a t i v e  

3 A t  six-second i n t e r v a l s  0.008 c m  of t he  ac id  were dropped 

onto t h e  su r face  of t h e  ho r i zon ta l  compact. When t e n  consecut ive 

drops d id  no t  cause any f u r t h e r  i nc rease  i n  he igh t  t h i s  maximum 

value  was recorded.  It  w a s  no t i ced ,  however, on cont inua l  

monitor ing,  t h a t  t h e  d r o p l e t  he igh t  then  f e l l  s t e a d i l y  over  a 

per iod  ranging f r o m  20 minutes t o  about 3 hours  i n  the  s a t u r a t e d  

atmosphere t o  a new equi l ibr ium va lue ,  t he  va lues  of which are 

recorded i n  Table 2. 

The method used t o  determine p a r t i c l e  dens i ty  was based on 

B.S. 3482 us ing  s p e c i f i c  g r a v i t y  b o t t l e s .  The d i spe r i son  medium 

used was abso lu te  spec t roscopic  e thano l ,  t h e  dens i ty  of which 

w a s  t aken  a s  0.78506 g/cm3 21. 

reduced pressure  t o  ensure  complete wet t ing .  F ive  va lues  w e r e  

ob ta ined  f o r  each ba tch  of l u b r i c a n t  us ing  a d i f f e r e n t  s p e c i f i c  

g r a v i t y  b o t t l e  each t i m e .  The p o r o s i t y  of the  compacts was 

ca l cu la t ed  us ing  the  mean of each set  of r e s u l t s .  

The e thanol  was added under 
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TABLE 2 
-- 
a t c h  Number 
f Magne. s ium 
t e a r  a t e  ~- 

l 

a 

Mass Median 
Diameter 
(urn) 

3 0  

27 

1 2  

13 

7 

16 

1 5  

12 

~ 

Mean C o n t a c t  
Angle (O@) a t  
- E q u  i l  i b r i m _  

94.12  

95.77 

99.34 

99.62 

97.84 

~101.90  

'101.40 

102.53 - 

Surface Tension 
j f '  Water Solubl  
Ext rac t  (mN/m) 

57.5 

6 0 . 6  

6 7 . 0  

67.6 

68.0 

69.4  

7 0 . 0  

71 .5  

The s u r f a c e  t e n s i o n  of t h e  hydrocl i lor ic  a c i d  was taken a s  

7 2 . 0  rnN/m, t h i s  being t h e  mean of .LO v a l u e s  as recorcied u s i n g  a 

t o r s i o n  balance (ex  Mhite I n d u s t r i e s  Ltd.) a t  a temperatiire of 

23OC. 

Determinat& o f  t h e  Surface  Tension of Water Soluble  E:xtract ives  ____- 
of Magnesium S t e a r a t e  

A 5 sample was talien from each ba tch  of l u b r i c a n t  and 
3 placed wi th  1 0 0  cm3 of  double  d i s t i l l e d  water  i n  a 200 cm 

c a p a c i t y  s toppered f l a s k .  Each c o n t a i n e r  w a s  mechanical ly  

shaken f o r  s i x  hours  and then  al lowed t o  s tand  f o r  a f u r t h e r  

e i g h t e e n  hours .  The suspension was then  f i l t e r e d  through a 

M i l l i p o r e  f i l t e r  of pore  s i z e  0 . 4 5  Um. A f t e r  s t a n d i n g  

undis turbed  f o r  t h i r t y  minutes  t h e  s u r f a c e  t e n s i o n  of t h e  

f i l t r a t e  was determined u s i n g  a tors icm ba lance  a t  2 3 O C .  

v a l u e  as recordec! i n  Table  2 i s  t h e  mean of t e n  de te rmina t ions .  

Each 

T h i s  procedui-e w a s  repea ted  f o r  a 100 cm3 sample of  double- 

d i s t i l l e d  water ,  b u t  o m i t t i n g  t h e  magnesium s t e a r a t e .  

of 7 2 . 3  d ! / m  w a s  recorded f o r  t h e  surEace t e n s i o n  of t h i s  ccintrol .  

A v a l u e  
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RESULTS AND DISCUSSION - 

BILLANY AND RICHARDS 

The results as shown above provide an indication of the 

effect of degree of subdivision of magnesium stearate and time of 

blending on the dissolution rate from a capsule formulation. 

They suggest that on this particular scale, blending time is not 
of critical importance after prolonged mixing. At this stage 

presumably most of the lubricant has been sheared onto the 

surface of the granules and there is, therefore, no further 

significant decrease in dissolution rate. 

A further possibility indicated by these results is that the 
particle size of the lubricant is only of significance after 

short mixing times. A large total surface area of lubricant 

should impede penetration of dissolution medium to a greater 

extent than would a batch of material not so finely subdivided. 

Presumably the mechanism for this is similar to that outlined 

by Finholt et a1.22 who demonstrated a decrease in dissolution 

rate for a hydrophobic drug as particle size was reduced. He 

suggested that this was possibly due to air adsorption a t  the 

solidlliquid interface inpeding the wetting process. 

prolonged mixing, and possibly even after a high intensitylshort 

mixing process, once the hydrophobic sheath has been formed it 

may be that the original physical form is lost and therefore 
differences in particle size of lubricant, as determined before 
use, become insignificant. 

After 

Comparison of the results given in Figures la and l b  shows 

a rank order of 1 to 8 for the effect of different batches of 
magcesium stearate on dissolution rate. The degree of 

significance for the results shown in Figure la can be summarised 

as 1 : 2 > 3 : 4 : 5 > 6 > 7 : 8  where the symbol > between batch numbers 
indicates a significant difference between those batches at 

p < 0.05. The results shown in Figure lb were produced solely 
for verification of those above. They also showed a significant 

difference between batches 7 and 8 but only at p < 0.10. It 
must be realised, of course, that the compact formulation, while 

producing valid results, would rarely be used practically. The 
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VAKIATION OF MAGNESIUM STEARATE 507 

apparent  l a c k  of  s i g n i f i c a n c e  between the r e s u l t s  f o r  b a t c h e s  1 

and 2 i s  perhaps n o t  s u r p r i s i n g  as  they were both  obta ined  from 

t h e  same s u p p l i e r ,  though from d i f f e r e n t  ba tches .  By t h e  same 

token,  howevei-, ba tches  3 and 8 were a l s o  from one s u p p l i e r .  

Table  2 shows t h e  v a l u e s  of mass median d iameter  f o r  each ba tch  

of magnesium ! , teara te  and demonstrates  t h a t  p a r t i c l e  s i z e  of 

l u b r i c a n t  cannot be r e l a t e d  t o  e f f e c t  on d i s s o l u t i o n  r a t e s  from 

botli t h e  granule  and compact formula t ions  t h u s  confirming t h e  

r e s u l t s  shown i n  Table  1. It i s  of i n t e r e s t  t o  n o t e ,  however, 

t h a t  t h e  two ba tches  of magnesium s t e a r a t e  wllick were shorn t o  

FIGURE 2 

Rela t ionship  between Surface  Tension of a Water Sol i ib l  e E x t r a c t  of 
Each Lubricant  and Contact  Angle of  a Drop of Liquid on t h e  
Lubricant  Compact Sur face .  
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508 BILLANY AND RICHARDS 

retard dissolution the least, exhikited by far the largest particle 
sizes. Obviously further work is required iri this field to 

ascertain the ease or otherwise of shearing of lubricant onto host 

particles and its inter-batch variation. 

Having demonstrated a significant variation between 

different batches of magnesium stearate with respect to their 
effect on dissolution rate, not obviously related to particle size, 

it seemed a logical step to investigate the wettability of each 

batch. 

with which it is often difficult to obtain reproducible results, 

the sane rank order, within experimental error, was obtained f o r  

increasing value o f  equilibrium contact angle as was found for 

reduction in dissolution rate. This indicated that differences 

in the ability of the dissolution medium to wet the hydrophobic 

lubricant might affect dissolution rate. 
Although the maximum drop height indicated a contact angle of 
about 124' which was similar to values obtained by other workers 

this value fell steadily over a period varying from 20 minutes 
to about 3 hours to reach an equilibrium value. It may be, there- 

fore, that water-soluble surface-active impurities in the 

magnesium stearate were leaching out into the droplet to cause 

this fall. Surface tensions of aqueous extracts of each batch of 

lubricant confirmed this suspicion. These values are shown in 
Table 2 an2 their effect on contact angle is graphically presented 
in Figure 2 .  A s  expected from the Young-Dupre equationz3 a linear 
relationship was obtained. 

Although contact angle measurement is perhaps a technique 

20 , 

A linear relationship was not obtained between surface 

tension and dissolution time as shom in Figures 3a and b. This 

is perhaps surprising as Finholt et a l .24  have shotm a linear 

correlation between surface tension of dissolution fluid and 
rate of dissolution of the drug. Work on this aspect is 

continuing. It is apparent, however, that different batches of 

magnesium stearate can contain varying amounts of  water-soluble 
surface-active materials which may affect dissolution o f  a 
drug from a solid dosage form. 
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510 BILLANY AND RICHARDS 

CONCLUSION 

This work has provided further evidence towards a growing 

awareness that improving the purity of a pharmaceutical excipient 

although reducing batch-to-batch variability, may not always 

produce a better material for its intended purpose. 
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