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ABSTRACT 

A reversed phase high performance liquid chromato- 

graphic method was developed for the quantitation of 

ampicillin and cloxacillin in capsule using a mobile 

phase consisting of acetonitrile (45.3%) in phosphate 

buffer. Sample preparation before analysis was minimal. 

The method is precise and adaptable for quality control 

purposes. The use of the analytical method for studying 

capsule dissolution is described. 

INTRODUCTION 

Ampicillin (I) and cloxacillin (11) are among the 

most widely used penicillin derivatives. Combination 

of both drugs are commercially available in different 
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2772 SALEM AND ALKAYSI 

dosage forms such  as c a p s u l e s ,  i n j e c t i o n s  and powders 

f o r  suspens ion .  Var ious  methods are used  f o r  t h e  

a n a l y s i s  o f  bo th  d rugs  i n d i v i d u a l l y .  'The IJSP recommends 

non-aqueous t i t r a t  i o n  f o r  a m p i c i l l i n  and spec t ropho to -  

m e t r i c  d e t e r m i n a t i o n  f o r  c l o x a c i l l i n  ( 1 ) .  Other  methods 

i n c l u d e  iodomet r i c  and c o l o r i m e t r i c  determ-Lnation of 

h y d r o l y s i s  p r o d u c t s  ( 2 , 3 ) .  The d i f f i c u l t y  arises when 

a s imul taneous  q u a n t i t a t i v e  d e t e r m i n a t i o n  of I and I1 

i s  r e q u i r e d .  I n t e r f e r e n c e  1s expec ted  and s e p a r a t i o n  

between t h e  components becomes i m p o r t a n t .  A chromato- 

g r a p h i c  method t o  s e p a r a t e  s e v e r a l  p e n i c i l l i n  d e r i v a -  

t i v e s  on r e v e r s e  phase t h i n  l a y e r  chrornatoqraphy w a s  

r e p o r t e d  ( 4 ) .  High performance l i q u i d  chromatographic  

methods w e r e  r e p o r t e d  f o r  e i t h e r  a n t i b i o t i c  a l o n e  o r  

i n  mix tu re  w i t h  o t h e r  p e n i c i l l i n  d e r i v a t i v e s  ( 5 - 8 )  . 
T h i s  r e p o r t  d e s c r i b e s  a r e v e r s e  phase h igh  p r e s s u r e  

l i q u i d  chromatographic  method f o r  t h e  q u a n t i t a t i v e  

d e t e r m i n a t i o n  of b o t h  a m p i c i l l i n  and c l o x a c i l l i n  i n  

capsule  dosage form. The a s s a y  w a s  a p p l i e d  s u c c e s s f u l l y  

t o  f o u r  d i f f e r e n t  commercial brands  and proved t o  be 

f r e e  of i n t e r f e r e n c e  from e x c i p i e n t s  normal ly  used  i n  

f o r m u l a t i o n s .  The method was a l s o  u t i l i z e d  f o r  a 

compara t ive  s t u d y  of  d i s s o l u t i o n  ra tes  of  c a p s u l e s .  

The a s s a y  i s  s imple  f a s t  and does  n o t  r e q u i r e  sample 

man ipu la t ion .  
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QUANTITATION OF AMPICILLIN AND CLOXACILLIN CAPSULES 2773 

EXPERIMENTAL 

Apparatus: A Beckman chromatographic system was used, 

consisting of solvent delivery pumps 114 A; and injec- 

tion head with 10111 loop and a variable wave length 

detector 165 which was connected to spectraphysics 

integrator 4270.  The column used was 5 micron Altex 

UltrasphereR C-18 ,  provided with a guard column. 

Chemicals and Reagents: Ampicillin trihydrate, cloxa- 

cillin sodium and sulfamethoxazole were of pharmacopeial 

standards, provided by Jordanian Pharmaceutical Manu- 

facturing Company. Acetonitrile was HPLC grade (J.T. 

Baker U.S.A.), water was glass distilled and deminera- 

lized. Potassium dihydrogen phosphate was analar grade 

(BDH,  pool, Dorset U.K.). 

Chromatographic Conditions: The mobile phase used 

consisted of O.05M potassium dihydrogen phosphate buffer 

( p H  4.5, unadjusted) mixed with acetonitrile (45.3%) 

flowing at a rate of 1.5 ml/min. Injection volume was 

101.~1, and detection was carried at 254 nm. Mobile phase 

and samples were filtered before use. Sulfamethoxazole 

solution in methanol ( 1  mg/ml) was prepared and stored 

in a tightly covered flask and 1 0 0 1 . ~ 1  aliqoutes were 

added to assay solutions before injection. 

Calibration curves for concentration vs. response 

were performed by preparing a stock solution of ampicillin 

trihydrate and cloxacillin sodium standards in the 
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2774  SALEM AND ALKAYSI  

mobile phase a t  a c o n c e n t r a t i o n  of 1 nig/ml. A series 

of d i l u t i o n s  w e r e  p r e p a r e d  by measuring 0 . 5 - 6 m l  of t h e  

s t o c k  s o l u t i o n ,  adding  loop1 of  i n t e r n a l  s t a n d a r d  

s o l u t i o n  and d i l u t i n g  up t o  1 0  m l  w i t h  mobile  phase .  

The c o n c e n t r a t i o n  range  w a s  0 . 0 5 - 0 . 6  mg/ml. 

- Dosage Forms: Four commercial ly  a v a i l a b l e  brands  of 

c a p s u l e s  c o n t a i n i n g  250mg of a m p i c i l l i n  B . P .  and 250 mg 

c L o x a c i l l i n  sodium B . P .  a c c o r d i n g  t o  t h e  l a b e l  w e r e  

used.  The f o u r  brands  w e r e  d e s i g n a t e d  a s  A , B , C  and D 

r e s p e c t i v e l y .  

Reference S tanda rds  : Standa rds  were o b t a i n e d  by 

s u c c e s s i v e  c r y s t a l l i z a t i o n  of a m p i c i l l i n  t r i h y d r a t e  and 

c l o x a c i l l i n  sodium u s i n g  water and a l coho l -ch lo ro fo rm 

s o l u t i o n  r e s p e c t i v e l y .  P u r i t y  w a s  checked by TLC, HPLC 

and m e l t i n g  p o i n t .  Sul famethoxazole  used a s  i n t e r n a l  

s t a n d a r d  w a s  r e c r y s t a l l i z e d  b e f o r e  u s e .  

- Sample P r e p a r a t i o n :  

a .  Content  un i fo rmi ty :  I n d i v i d u a l  c a p s u l e s  w e r e  

empt ied ,  weighed and powdered. The e q u i v a l e n t  of 2 0  mg 

was weighed a c c u r a t e l y .  The powder would t h e r e f o r e  

c o n t a i n  10 mg of each  component ( I  and 11). D i s s o l u t i o n  

i n  10 m l  of mobile  phase w a s  a f f e c t e d  i n  an u l t r a s o n i c  

b a t h .  2 m l  a l i q u o t e  w a s  p i p p e t t e d  and p l a c e d  i n  10 m l  

v o l u m e t r i c  f l a s k .  loop1 of t h e  i n t e r n a l  : so lu t ion  w e r e  

added and t h e  volume w a s  completed t o  t h e  mark w i t h  t h e  

mobile  phase .  A l l  samples and s t a n d a r d  s o l u t i o n s  w e r e  

f r e s h l y  p repa red  b e f o r e  i n j e c t i o n .  
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QUANTITATION OF AMPICILLIN AND CLOXACILLIN CAPSL'LES 2775  

b. Average: The c o n t e n t s  of t e n  c a p s u l e s  w e r e  weighed 

and t h e  average  weight  of one c a p s u l e  w a s  de te rmined .  

The e q u i v a l e n t  of 2 0  mg was weighed a c c u r a t e l y  and t h e  

s a m e  p rocedure  d e s c r i b e d  under c o n t e n t  u n i f o r m i t y  was 

fo l lowed.  

c .  Recovery Experiments:  The c o n t e n t s  of 10  c a p s u l e s  

were empt ied ,  weighed and t h e  average  weight  of a 

c a p s u l e  was c a l c u l a t e d .  The e q u i v a l e n t  of 20  mg of  I 

and I1 was weighed. T o  t h i s  powder 50 mg of a m p i c i l l i n  

t r i h y d r a t e  r e f e r e n c e  s t a n d a r d  and 1 0  mg of c l o x a c i l l i n  

sodium r e f e r e n c e  s t a n d a r d  w e r e  added. The mixture  w a s  

d i s s o l v e d  i n  10  m l  of mobile  phase and 1 m l  of t h e  

s o l u t i o n  w a s  p l a c e d  i n  10  m l  vo lumet r i c  f l a s k  and 

completed t o  volume, a f t e r  adding  1 0 0 ~ 1  of t h e  i n t e r n a l  

s t a n d a r d  s o l u t i o n .  The c o n c e n t r a t i o n  of I would be 

0 . 6  mg/ml and of I1 0 . 2  mg/ml. 101-11 of t h i s  s o l u t i o n  

was i n j e c t e d .  A s i m i l a r  exper iment  was conducted by 

adding 50 mg of c l o x a c i l l i n  sodium and 10 mg of ampici-  

l l i n  t r i h y d r a t e .  While a t h i r d  sample was p repa red  by 

adding 10  mg of e a c h  component. 

Determina t ion  of D i s s o l u t i o n  Rate :  The c o n d i t i o n s  

s p e c i f i e d  by t h e  USP X X I  f o r  t h e  d e t e r m i n a t i o n  of  d i s -  

s o l u t i o n  ra te  of a m p i c i l l i n  and c l o x a c i l l i n  c a p s u l e s  

by t h e  baske t  method w e r e  fo l lowed.  The d i s s o l u t i o n  

v e s s e l  was f i l l e d  wi th  9 0 0  m l  of wa te r  and t h e  c a p s u l e s  

were p l aced  i n  t h e  b a s k e t .  1 0  m l  a l i q u o t e s  of d i s s o l u -  
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2776 S A L E M  A N D  A L K A Y S I  

t . ion  medium w e r e  withdrawn a t  0,5,10,15,20,30,40,50 and 

6 0  minutes .  The w a t e r  was r e p l a c e d .  5 m l  samples were 

f i l t e r e d  and d i l u t e d  up t o  1 0  m l  w i t h  mobi-le phase .  

1 0 0 ~ 1  of  i n t e r n a l  s t a n d a r d  s o l u t i o n  w a s  added p r i o r  t o  

d . i l u t i o n .  

- C a l c u l a t i o n s :  T h e  r e s u l t s  w e r e  c a l cuLa ted  by u s i n g  t h e  

f o l l o w i n g  fc1rmuI.a 

(RR) a 
x 1 0 0  = P e r c e n t  of t h e  l a b e l  c l a i m  

(RR) 

w h e r e  

s t a n d a r d )  of t h e  a s s a y  s o l u t i o n ,  and (RR) i s  t h e  r a t i o  

c a l c u l a t e d  f o r  s t a n d a r d  s o l u t i o n  of i l k n t  Lcal concen t r a -  

( R R ) ,  i s  t h e  r a t i o  of  peak a r e a s  ( I  o r  11/ i n t e r n a l  

5; 

t i o n  i n j e c t e d  s e q u e n t i a l l y .  

The same c a l c u l a t i o n  formula was used f o r  d i s s o l u -  

t i o n  ra te  d e t e r m i n a t i o n ,  t h e  s t a n d a r d  s o l u t i o n  was 

p repa red  by d i s s o l v i n g  t h e  l a b e l  amounts of d rug  i n g r e -  

d i e n t s  o f  one c a p s u l e  i n  9 0 0  ml of  water  and was 

s u b j e c t e d  t o  i d e n t i c a l  a n a l y t i c a l  c o n d i t i o n s .  

RESULTS AND DISCUSSION 

The major aim of t h e  work was t o  deve lope  a quan- 

t i t a t i v e  HPIS:  a n a l y s i s  f o r  dosage forms c o n t a i n i n g  ampi- 

c i l l i n  and c l o x a c i l l i n .  The impor tance  of such a method 

would be i n  i t s  u t i l i z a t i o n  f o r  q u a l i t y  c o n t r o l  pu rposes ,  

t h u s  it was n e c e s s a r y  t o  ach ieve  good r e s o l u t i o n  between 

components I minimum sample man ipu la t ion  I s h o r t  t i m e  of 

a n a l y s i s  and p r e c i s i o n .  
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QUANTITATION OF AMPICILLIN AND CLOXACILLIN CAPSULES 2 7 7 7  

The e x a c t  composi t ion  of t h e  mobile phase t h a t  

seemed t o  f u l f i l l  t h e  above r equ i r emen t s  w a s  4 5 . 3 %  

a c e t o n i t r i l e  i n  0 . 0 5  M phosphate  b u f f e r ,  t h i s  pe rcen tage  

w a s  r e a l i z e d  i n  t h e  cour se  of s t u d y i n g  t h e  e f f e c t  o f  

a c e t o n i t r i l e  on t h e  r e t e n t i o n  t i m e  and peak shape of  

bo th  a m p i c i l l i n  and c l o x a c i l l i n .  It  was found t h a t  

a m p i c i l l i n  peak shape and r e t e n t i o n  t ime was indepen- 

d e n t  of t h e  c o n c e n t r a t i o n  of a c e t o n i t r i l e  i n  t h e  mobile 

phase .  The r e t e n t i o n  t i m e  w a s  a lmost  c o n s t a n t  ove r  t h e  

e n t i r e  range  of a c e t o n i t r i l e  pe rcen tage  used ( f i g u r e  I - a ) .  

C l o x a c i l l i n ,  on t h e  o t h e r  hand, showed broad peaks  w i t h  

a p p r e c i a b l e  t a i l i n g  a t  lower p recen tage  of a c e t o n i t r i l e  

i n  t h e  mobile phase (20-35%), t h e  r e t e n t i o n  t i m e  was 

t o o  long € o r  p r a c t i c a l  a n a l y t i c a l  pu rposes .  A s  t h e  

c o n c e n t r a t i o n  of a c e t o n i t r i l e  i n c r e a s e s ,  c l o x a c i l l i n  

peak becomes s h a r p e r ,  w i t h  i n c r e a s e d  absorbance  and a 

s h o r t e r  r e t e n t i o n  t i m e  ( f i g u r e  I-b). The cho ice  of 

mobile  phase used f o r  t h e  a n a l y t i c a l  method provided  

s h a r p  peaks and r easonab le  r e s o l u t i o n  ( R t  = 0 .85-1 .00  

min) . 
A t y p i c a l  chromatogram i s  shown i n  f i g u r e  2 ,  The 

s e l e c t i o n  of su l famethoxazole  a s  i n t e r n a l  s t a n d a r d  w a s  

based on i t s  r e p r o d u c i b l e  s h a r p  peak under  t h e  chromato- 

g r a p h i c  c o n d i t i o n s .  

The q u a n t i t a t i v e  a s p e c t s  of t h e  a n a l y t i c a l  method 

w e r e  s t u d i e d ,  t h e  response  r a t i o s  ( expres sed  i n  peak 
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SAI,EM AND ALKAYSI 

25 50 7 5 100 

FIGURE 1 

Effect of: mobile phase composition ( %  acetonitrile) 
on the retention time of a-ampicillin ( 0 )  and 

b-cloxacillin (A). 
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QUANTITATION OF AMPICILLIN AND CLOXACILLIN CAPSULES 
2779 

T 

I 

, s .  

L 
0 2 4 

Minutes 

FIGURE 2 

A t y p i c a l  chromatogram of the dosage form solution 
(10~1) representing 2pg of each : ampicillin ( R t  = 
1.55 min) , cloxacillin (Rt = 2.5 min) . 1.S.Sulfa- 

methoxazole (Rt = 3.5 min) . 
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2380 SALEM AND ALKAYSI 

TABLE 1 

S t a t i s t i c a l  D a t a  f o r  t h e  C a l i b r a t i o n  Curves 

of A m p i c i l l i n  ( I )  and C l o x a c i l l i n  (11) 

C o r r e l a t i o n  S lope  I n  t e rce p t :3 t an d a r  d E r r  o r  
C o e f f i c i e n t  of  E s t i m a t e  

I 0 . 9 9 7  1 . 6 1 3  0 . 0 0 5  0 . 0 1 9  

I1 0 . 9 9 9  6 .201  0 . 0 1 7  0 - 0 4 5  

area) w e r e  l i n e a r  f o r  b o t h  components I a n d  11 o v e r  t h e  

c o n c e n t r a t i o n  range  0 . 0 5 - 0 . 6  mg/ml (n  = 6 ) .  The s t a t i s -  

t i c a l  d a t a  f o r  t h e  c a l i b r a t i o n  c u r v e s  are l i s t e d  i n  

t a b l e  1 .  Although t h e  method w a s  s e n s e t i v e  t o  l o w e r  

c o n c e n t r a t i o n s ,  t h e  range  used f o r  caL ib ra . t i on  was 

adequate  f o r  t h e  r equ i r emen t s  of t h e  a n a l y t i c a l  methods. 

The a p p l i c a b i l i t y  of  t h e  method f o r  t h e  a n a l y s i s  of 

c a p s u l e s  c o n t a i n i n g  a m p i c i l l i n  and c loxac i .1 l in  w a s  

i n v e s t i g a t e d .  The c o n t e n t  u n i f o r m i t y  of Len i n d i v i d u a l  

c a p s u l e s  (of t h e  f o u r  d i f f e r e n t  b rands )  was assayed .  The 

r e s u l t s  are l i s t e d  i n  t a b l e s  2 and 3 .  A d d i t i o n a l l y  

samples co r re spond ing  t o  average weight  of c a p s u l e s  

c a l c u l a t e d  f r o m  t h e  g r o s s  weight  of t e n  c a p s u l e s  w e r e  

ana lyzed  and t h e  p e r c e n t a g e  r e c o v e r i e s  of  l a b e l  c l a i m  

are p r e s e n t e d  i n  t a b l e  4 .  
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QUANTITATION OF AMPI-CILLIN AND CLOXACILLIN CAPSULES 2 7 8 1  

TABLE 2 

Content Uniformity of Ampicillin in Different 
Brands, Expressed as % of Label Claim 

Capsule No. A B C D 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

100.84 102.30 100.13 100.99 

100.52 102.90 99.96 100.46 

101 .I0 103.10 100.26 101 -02 

100.32 103.60 102.52 100.54 

102.43 102.32 101.01 102.62 

100.91 103.20 100.22 101 -08 

101.21 101 -72 101.12 100.84 

100.73 102.35 101.58 99.89 

100.33 103.12 100.05 103.72 

100.01 103.02 99.98 101 .I0 

The accuracy of the analytical method was tested 

by calculating the recovery of known amounts of I and 

I1 added to samples representing the average weight of 

the dosage form. To illucidate whether variable 

concentrations of I and I1 would affect the assay 

method, different ratios of ampicillin and cloxacillin 

were added. Ratios of I : I1 used w e r e  1:5, 5:l and 1:l 
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27’82 SALEM AND A L K A Y S I  

TABLE 3 

Content  Uni formi ty  of C l o x a c i l l i n  i n  D i . f  f e r e n t  
Brands,  Expressed a s  % of Labe:L C l a i m  

Capsule  N o .  A B C D 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 0 0 . 2 1  1 0 3 . 7 2  9!3.77 1 0 2 . 0 7  

1 0 2 . 3 0  1 0 2 . 6 5  1 0 0  . 3 2  1 0 1 . 7 2  

1 0 1 . 8 1  1 0 4 . 0 1  1 0 0 . 9 7  1 0 0 . 9 7  

1 0 1 . 5 6  1 0 2 . 9 3  1 0 1 . 0 2  1 0 1 . 0 9  

1 0 2 . 4 3  1 0 1 . 6 1  1 0 1 . 0 8  1 0 1  - 8 6  

1 0 3 . 0 2  1 0 2 . 3 5  1 0 1  . I 6  1 0 1  . 0 8  

1 0 0 . 9 5  1 0 3 . 0 5  10.2 . 0 7  1 0 0 . 9 6  

1 0 1  - 8 9  1 0 3 . 3 0  1 0 0 . 9 9  1 0 3 . 1 0  

1 0 0 . 5 8  1 0 2 . 8 8  1 0 0  .85 1 0 1 . 0 6  

9 9 . 9 6  1 0 1 . 9 8  101). 5 9  1 0 0 . 6 6  

r e s p e c t i v e l y .  The above exper iments  were performed on 

two brands  o n l y .  The r e s u l t s ,  shown i.n t a b l e  5 ,  i n d i c a t e  

t h e  low v a l u e  of t h e  r e l a t i v e  s t a n d a r d  d e v i a t i o n  ( 0 . 2 6 0 -  

1 . 0 8 3 )  which i s  an ev idence  f o r  t h e  p r e c i s i o n  of t h e  

a n a l y t i c a l  method. The r e s u l t s  a l s o  exc lude  t h e  p o s s i -  

b i l i t y  of i n t e r f e r e n c e  between t h e  two cornponents a t  any 

c o n c e n t r a t i o n .  
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QUANTITATION OF AMPICILLIN AND CLOXACILLIN CAPSULES 2783 

TABLE 4 

Analys i s  of A m p i c i l l i n  (I) and C l o x a c i l l i n  (11) i n  
Aver age W e  i g h t 

Brand * Mean ( %  Labe 1 k S . D .  
C l a i m )  

A I 101.65  k 1 .0406 

I1 1 0 0 . 5 5  ? 0 . 3 4 4 7  

B I 1 0 2 . 8 5  t 0 . 7 3 1 7  

I1 1 0 2 . 8 2  k 0 . 6 3 3 7  

1 0 0 . 7 9  k 0 . 9 8 0 5  

1 0 0 . 6 4  k 0 . 5 2 8 9  

D I 1 0 1 . 3 8  k 0 . 9 8 5 6  

I1 1 0 1 . 0 8  t 0 . 4 9 8 6  

C I 
I1 

* 
An average  of 6 d e t e r m i n a t i o n s  

TABLE 5 

Recovery of A m p i c i l l i n  and C l o x a c i l l i n  from Spiked 
Samples (Two Brands A & C )  

Amount % Recovery ( a )  
added A C (mg) 

I 5 0  1 0 0 . 5 9 0  t 0.4706 1 0 0 . 8 6 4  2 0 . 6 9 2 9  

I1 10 101.140 2 0 . 5 2 2 6  1 0 1 . 2 6 4  k 0 . 5 0 3 4  

I 10 1 0 1 . 5 1 6  ? 1 . 0 8 3 0  1 0 1 . 0 0 4  2 0 . 8 6 4 0  

I1 50 1 0 0 . 9 3 5  k 0 . 4 4 7 1  1 0 1 . 2 5 6  t 0 . 6 4 3 3  

I 10 1 0 0 . 9 1 4  t 0 . 2 6 0 2  1 0 1 . 2 5 8  t 0 . 6 3 2 0  

I1 1 0  101.030 t 0 . 6 8 6 8  1 0 0 . 6 7 2  k 0 . 7 3 6 0  

( a )  
Mean k RSD € o r  5 d e t e r m i n a t i o n s .  
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a 
a, 
[I) 

S A L E M  AND A L K A Y S L  

T i m e  (min) 

F I G U R E  3 

Disso1ut:ion rates of ampicillin in w a t e r  at 37°C. 
Brand A (A), B ( m )  , C ( 0 )  and 13 ( 0 ) .  
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QUANTITATION OF AMPICILLIN AND CLOXACILLIN CAPSULES 

1 0 0  

80 

6 0  
5 aJ 
II) 
a 
a, 
d 

2 
O'O 4 0 

20 

2785 

I I 1 I 1 I 
1 0  2 0  30  4 0  50 60 0 

T i m e  (min) 

FIGURE 4 

D i s s o l u t i o n  rates of cloxacillin water at 3 7 O C .  
Brand A (A), B ( m ) ,  C ( 0 )  and D ( 0 ) .  
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2.786 SALEM AND ALKAYSI 

A p r e l i m i n a r y  q u a l i t a t i v e  a n a l y s i s  w i i s  performed 

on o t h e r  dosage forms ( i n j e c t i o n s ,  powder € o r  suspen- 

s i o n )  c o n t a i n i n g  a m p i c i l l i n  and c l o x a c i l l i n .  The 

chromatogram showed no i n t e r f e r e n c e  w i t h  a d d i t i v e s  o r  

e x c i p i e n t s .  

The a n a l y t i c a l  method w a s  adap ted  f o r  t h e  a s s a y  of 

a m p i c i l l i n  and c l o x a c i l l i n  i n  d i s s o l u t i o n  medium. The 

d i s s o l u t i o n  ra tes  f o r  t h e  f o u r  commercial ly  a v a i l a b l e  

b rands  o f  c a p s u l e s  a r e  shown i n  f i g u r e s  3 and 4 .  The 

s l o w  r e l e a s e  of a m p i c i l l i n  from brand  ( C )  cou ld  be 

e x p l a i n e d  i i n  p a r t  by t h e  f i l l i n g  procedure  of t h e  

c a p s u l e s .  ‘This w a s  conc luded  upon emptying c a p s u l e  

c o n t e n t  which was i n  t h e  form of  s l u g s  r a t h e r  t h a n  

powder as  i:n t h e  o t h e r  b rands .  

I n  c o n c l u s i o n ,  t h e  a n a l y t i c a l  method p r e s e n t e d  f o r  

t h e  s imul taneous  d e t e r m i n a t i o n  of a m p i c i l l i n  and 

c l o x a c i l l i n  c o u l d  be u t i l i z e d  r e a d i l y  f o r  r o u t i n e  

q u a l i t y  c o n t r o l  of  p h a r m a c e u t i c a l s ,  s i n c e  it o f f e r s  a 

s imple  systi-m and s h o r t  a n a l y t i c a l  t i - m e  coupled  w i t h  

r e p r o d u c i b i l i t y  and accu racy .  
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