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ABSTRACT 

A n  isocratic, sensitive high-performance 1 iquid 

chromatographic method has been developed for the de- 

termination o f  phenobarbitone, methylphenobarbitone and 

phenytoin in tablets. A reversed-phase octadecylsi lane 

column, 10 pm, was utilized with a mobile phase consist- 

ing o f  45% methanol, 55% water and 0.5 ml glacial acetic 

acid at a flow rate of 1.8 mllmin. The samples were 

dissolved in methanol containing diethylbarbituric acid 

as an internal standard. Quantitation was achieved with 

UV detection at 240 n m  and by the measurment o f  the peak 

a r e a  r a t i o .  
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2216 WAHBI ET A L .  

INTRODUCTION 

Phenobarbitone ( I ) ,  rnethylphenobarbitone (11 )  and 

phenyto in  (111)  a r e  fo rmu la ted  together  i n  t a b l e t s  

known as Comital-L ( c o n t a i n i n g  50 m g  o f  each d rug ) .  

The t a b e l t s  a r e  very e f f e c t i v e  i n  c o n t r o l l i n g  ch ron ic  

ep i l epsy ,  s i n c e  rnethylphenobarbitone i s  dernethylated by 

hepa t i c  rnicrosomal enzymes and accumulated as Phnobar- 

b i t o n e  
( 1 )  

The m a j o r i t y  o f  t h e  a n a l y t i c a l  methods, e s p e c i a l l y  

l i q u i d  chromatography, were d i r e c t e d  towards the  deter-  

m i n a t i o n  o f  such drugs i n  b i o l o g i c a l  f l u i d s  f o r  moni tor -  

i n g  the  a n t i c o n v u l s a n t  therapy . Few a n a l y t i c a l  
(2 -4)  

procedures have been developed f o r  t h e  q u a n t i t a t i v e  de- 

t e r m i n a t i o n  o f  such drugs i n  pharmaceut ical  t a b l e t s  o r  
( 5 - 7 )  

as a b a r b i t u r a t e  m i x t u r e  For q u a l i t y  c o n t r o l  

l a b o r a t o r y ,  i t  is q u i t e  impor tant  t o  f i n d  a s u i t a b l e  

ana 1 y t  i ca 1 technique t o  determine t h e  exact  

c o n s t i t u e n t s  o f  such m ix tu re .  For t h i s  purpose, our 

goal  was t o  develop a s imple,  i s o c r a t i c  HPLC procedure 

f o r  t he  s imultaneous de te rm ina t ion  o f  (I), (11)  and 

(111)  i n  t a b l e t s .  

EXPERIMENTAL 

Apparatus a Conditions 

The f o l l o w i n g  apparatus f rom Waters Associates 

(Milford,MA,USA) was used : a Model 501 pump, w i t h  
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ISOCRATIC REVERSED-PHASE SEPARATION 2217 

automated gradient controller Model 680 equipped with 

U6K universal injector a n d  a Model 481 variable wave- 

length U V  detector. The instrument was also equipped 

with a Waters 740 data module. Separation and quanti- 

tation were made on a 30cm X 3.9 mm i.d. column of 

Waters Bondapak RP-18 (10 um). Detection was made at 

240 nm and sensitivity was set at 0.1 a.u.f.s. The 

samples were injected (15 ul) with a 25 ul Waters 

and 1 yt ical syringe (Scientific Glass Engineer i ng, Au- 

stralia). The chart speed was 0.5 cmlmin. 

Materials & Reagents 

P he no bar bi tone (Medexport , USSR ) , met hy 1 p he no bar- 
bitone (Siegfried Zofingen, Switzerland ) and phenytoin 

(Katwijk Chemie B. V.,Netherland 1 were kindly supplied 

by Alexandria Pharmaceutical company,and their purity 

were certified and analyzed to be 100%. Diethylbarbitu- 

ric acid was used as received without any further puri- 

fication (VEB Chemische Werke, Czecheslovacia ) .  The 

water for HPLC was prepared by double glass distillation 

and filtration through 0.45 u m  membrane filter. The 

methanol used for the chromatographic separation was 

HPLC grade (Romil Chem,UK) and the acetic acid was 

analytical grade (Prolabo,France) . The commercial 

product,Comital-L, contains the combination of (I ) ,  

( 1 1 )  and ( 1 1 1 )  was SUPP! :sd by Alexandria Pharmaceuti- 
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WAHBI ET A L .  2218 

cal Company, which manufactures the tablets under lice- 

nse f r o m  Bayer (Leverkusen, FRG). 

Procedures 

Preparation o f  standard solution (pure substance) 

Internal standard solution : The internal standard 

solution was prepared by dissolving 600 m g  o f  the 

diethylbarbituric acid in 100 mi methanol. 

Drug standard solutions : 100 mg  of (I) ,  (11) and (111) 

were dissolved in 100 ml methanol(A). A 10 ml aliquot 

of these standard solutions, with 5 ml  of the internal 

standard solution, was further diluted to 100 ml with 

mobile phase. 

Standard solutions for linearity : Using the drug 

standard solutions ( A )  previously prepared, the follow- 

i n g  concentrations o f  ( I ) ,  (11) and ( I  XI), with constant 

concentration (30 mg%) o f  the internal standard, were 

prepared : 5, 7, 9, 10, 12, 14 and 15 mg%. 

Preparation o f  samples 

Twenty tablets were we 

(pharmaceutical preparation) 

ghed a n d  powdered. Accurate 

weighed portions o f  the powder (each equivalent to 

Y 

he 

weight of  one tablet) were placed in a 100 ml volumet- 

ric flask. Each sample was dissolved in 25 ml of the 

internal standard solution, then completed to volume 
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ISOCRATIC REVERSED-PHASE SEPARATION 2219 

w i t h  methanol and s t i r r e d  f o r  a few minutes.  These 

s o l u t i o n s  were f i l t e r e d  and t h e  samples were f u r t h e r  

d i l u t e d  w i t h  m o b i l e  phase t o  o b t a i n  a f i n a l  d i l u t i o n  o f  

10 mg% o f  each o f  ( I ) ,  ( 1 1 )  and ( I I I ) ,  r e s p e c t i v e l y .  

Percent  recove ry  s t u d y  : T h i s  s tudy  was per formed by 

s p i k i n g  t h e  powder o b t a i n e d  from t h e  commercial t a b l e t s  

w i t h  a known c o n c e n t r a t i o n  o f  t h e  pure  a c t i v e  i n g r e -  

d i e n t s  ( s t a n d a r d  a d d i t i o n  method ) .  The r e s u l t i n g  

m i x t u r e  were assayed and t h e  r e s u l t s  o b t a i n e d  were 

compared w i t h  t h e  expec ted  r e s u l t s .  

Aseay method : Equa l  volumes (15 1.11) and approx ima te l y  

equa l  c o n c e n t r a t i o n s  o f  t h e  s t a n d a r d  and sample s o l -  

u t i o n s  were i n j e c t e d  i n t o  t h e  HPLC and chromatographed 

under  t h e  c o n d i t i o n s  d e s c r i b e d  above. The s t a n d a r d  and 

sample s o l u t i o n s  c o n t a i n e d  t h e  same c o n c e n t r a t i o n  o f  

t h e  i n t e r n a l  s tandard .  The q u a n t i t y  o f  each component 

i w j e c t e d  was a lways  w i t h i n  t h e  l i n e a r i t y  range. 

C a l c u l a t i o n s  : The r e s u l t s  were c a l c u l a t e d  u s i n g  t h e  

response r a t i o  ( R R )  r e l a t i v e  t o  t h e  i n t e r n a l  s tandard  

based on peak a r e a s  : 

Percent  o f  t h e  l a b e l  c l a i m  found  = ( R R x  / R R s  1 X 100. 

Where 

R R x  = sample response r a t i o  ; R R s  = s t a n d a r d  response 

r a t i o .  
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2220 WAHBI ET A L .  

RESULTS AND DISCUSSION 

T o  o p t i m i z e  t h e  assay parameters, t h e  e f f e c t  o f  

methanol c o m p o s i t i o n  and pH on t h e  c a p a c i t y  f a c t o r  ( k ’ )  

,were s t u d i e d  ( F i g s  1&2). The c a p a c i t y  f a c t o r  ( k ’  1 

va lues  f o r  t h e  t h r e e  drugs  and t h e  i n t e r n a l  s tandard  

were s u b s t a n t i a l l y  a f f e c t e d  by t h e  v a r i a t i o n  o f  metha- 

n o l  compos i t i on  i n  t h e  m o b i l e  phase ( F i g .  1 ) .  A t  h i g h  

methanol compos i t i on ,  me thy lphenobarb i tone  and pheny- 

t o i n  gave sharp  peaks but v e r y  c l o s e  t o  each o t h e r  

(a lmost  o v e r l a p ) .  T h i s  means t h a t  t h e  r e e o l u t i o n  was 

inadequate. Lower ing  methanol  below 45%, t h e  peaks 

become a l i t t l e  b i t  b road w i t h  l onger  r e t e n t i o n  t imes 

for  ( X I )  and ( 1 1 1 )  peaks. There fore ,  45% methanol 

compos i t i on  w a s  s e l e c t e d  s i n c e  i t  p r o v i d e d  sharper  

peaks and reasonab le  e l u t i o n  t ime.  

b a r i d t i o r ,  01- pt i  1 1  I : ] .  2 )  y i e i d e d  maximum h’ va lues  

a t  pH o f  e. 3 . 8 ,  bu t  w i t h  l o n g  r e t e n t i o n  t imes f o r  the 

( 1 1 1 )  p e a k .  Lower inq t h e  pH t o  3.4,3.3,and 3.2 gave a 

good r e s o l u t i o n  w i t h  sharp peak and t h e  k va lues  were  

accep tab le  w i t h  a reasonable a n a l y s i s  t ime.  A t  pH 

lower than 3 . 2  , i n t e r f e r e n c e  has o c c u r r e d  f o r  t he  ( 1 1 )  

and ( 1 1 1 )  peaks. I t  was conc luded t h a t  work ing  i n  the  

range o f  3 . 2 - 3 . 4  was accep tab le .  The b e s t  r e s o l u t i o n  

and e f f i c i e n c y  was ach ieved a t  pH 3.4 wh ich  was se lec -  

t e d  f o r  t he  a n a l y s i s .  
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25 

2 0  

1 5  

/ 
K 

I 0  

5 

33 39 45 5 1  57 
M-HANOL 

CONCENTRATION <V/V%> 

Figure  1 : P l o t s  o f  the capaci ty  f a c t o r  versus 
the methanol composition i n  t h e  mobile 
phase. 
Key: Phenobarbi tone ( I  1 , Methylpheno- 

barb i  tone ( I  I ) ,  Phenytoi n ( I  I I ) 
and D i e t h y l b a r b i t u r i c  a c i d  (IS). 

2221 

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

8/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



WAHBI ET AL. 2222 

2 - 6  3 - 0  3-4 3 - 8  4 - 2  

PH 

Figure 2 : Plots of the capacity factor versus 
the pH of the mobile phase. 
Key: Phenobarbi tone (I ) , Methylpheno- 

barbitone (II), Phenytoin (111) 
and Diethylbarbituric acid (IS). 

To determine the linearity o f  the detector respone, 

calibration standard solutions o f  (I), ( 1 1 )  and (111) 

were prepared as described in the text. A plot o f  peak 

area ratio versus amount injected was linear in the 

range o f  5-15 m g %  o f  (I),(II) and (111). Regression 

analysis on the calibration curves relating peak area 
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ISOCRATIC REVERSED-PHASE SEPARATION 2223 

w 
vl z 
0 a 
vl 
W a: 
a: 
0 
b u 
W 
k 
W n 

(IS) 

TIME <MIN> 

Figure 3 : A typical chromatogram o f  a 15pl 
injection o f  synthetic mixture o f  Pheno- 
barbitone ( I )  , Methylphenobarbitone ( I I ) ,  
Phenytoin ( 1 1 1 )  and diethylbarbituric 
acid (IS). 

( y )  and concentration (c in mg%), gave the following 

equa t ions : 

y ( I )  = -0.0047 + 0.229 c 

y ( 1 1 )  = 0.0051 + 0.283 c 

y ( 1 1 1 )  = 0.0460 + 0.255 c 
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WAHBI ET A L .  2224 

w i t h  a c o r r e l a t i o n  c o e f f i c i e n t s  ,r, o f  0.9999 f o r  each 

o f  them. 

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

F i g .  3 where a complete s e p a r a t i o n  was n o t i c e d  for a 

s y n t h e t i c  m i x t u r e  o f  (I). (II), (111)  and i n t e r n a l  

standard. The peaks o b t a i n e d  were sharp  symmetr ica l  

and have a c l e a r  base l i n e  s e p a r a t i o n .  The r e t e n t i o n  

t imes fo r  t h e  i n t e r n a l  s tandard ,  ( I ) ,  (11 )  and (111) 

a r e  3.2 f 0.002 min,5.6 -+ 0.005 m i n ,  10.2 k 0.009 m i n  

and 12 .2  f 0.014 m i n ,  r e s p e c t i v e l y ,  f o r  t w e l v e  r e -  

p 1 i cates.  

The rep roduc i  b i  1 i t y  o f  t h e  proposed a n a l y t i c a l  

method was shown by chromatographing seven s o l u t i o n s  o f  

t h e  above ment ioned t h r e e  drugs a t  v a r i o u s  r a t i o  o f  

concen t ra t i ons  i n  presence o f  c o n s t a n t  c o n c e n t r a t i o n  o f  

t h e  i n t e r n a l  s t a n d a r d  (Tab le  1 ) .  I n  a l l  cases, s a t i s -  

f a c t o r y  r e c o v e r i e s  w i t h  sma l l  s t a n d a r d  d e v i a t i o n  was 

g i v e n  as i n d i c a t i o n  o f  t h e  h i g h  r e p r o d u c i b i l i t y  and 

accuracy. 

T o  measure t h e  a n a l y t i c a l  r e c o v e r y  o f  (I), (11)  

and (111) , t h e  t h r e e  pure  a c t i v e  i n g r e d i e n t s  were added 

t o  a commercial powdered t a b l e t s  t o  ach ieve  t h e  concen- 

t r a t i o n  shown i n  Tab le  2 .  The s o l u t i o n s  o b t a i n e d  were 

ana lysed by HPLC under t h e  above ment ioned c o n d i t i o n s .  

The recovery  of t h e  t h r e e  drugs was c a l c u l a t e d  by 

comparing the  c o n c e n t r a t i o n  from t h e  s p i k e d  m i x t u r e s  

w i t h  the  pure a c t i v e  i n g r e d i e n t s .  
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ISOCRATIC REVERSED-PHASE SEPARATION 2225 

TABLE 1 
HPLC Determination o f  Synthetic Mixtures o f  

Phenobarbitone (I), Methylphenobarbitone ( 1 1 )  and 
Phenytoin ( 1 1 1 )  Using Diethylbarbituric Acid 

as Internal Standard. 

Compos i ti on mg% * % Recovery 
--______I___ ~ --__---__-__- 
Mix.No. I I 1  I 1 1  I I 1  I 1 1  

1 5 15 9 99.8 100.1 100.2 
2 7 14 5 99.8 100.1 100.7 
3 9 12 7 99.7 100.1 99.5 
4 10 10 10 99.7 100.0 100.0 
5 .  12 9 15 99.7 99.8 100.0 
& 14 7 12 99.7 100.0 100.0 
7 15 5 14 100.0 100.3 100.2 

Mean f 99.8 f 100.1 f 100.1 A 
SD 0.11 0.15 0.36 

$ Each contains 30 mg% Diethybarbituric acid. 

TABLE 2 
HPLC Determination o f  a Mixture o f  Phenobarbitone ( I ) ,  
Methylphenobar b i  tone (I I ) and Phenytoi n ( 1  I I ) Added to 

Sample Solutions o f  Comital-L Tablets. 

mg added o f  
E x p .  each o f  I , I I & I I I  % Recovery 

No. ( m g x  I *  I I 1  1 1 1  

1 7.0 
2 6.0 
3 4.0 
4 3.0 
5 2.0 

100.0 100.1 100.1 
100.6 100.4 99.9 
100.1 100.1 100.0 
100.1 100.3 99. b 
100.1 99.9 99.9 

--- _-------- 
Mean 100.2 100.2 99.9 

SD 0.24 0.19 0.19 

t Added to a sample solution to give total drugs 
concentration o f  30 mg / 100 mL final solution. 
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The r e s u l t s  o f  t h e  a n a l y s i s  o f  t h e  commercial 

t a b l e t  (Tab le  3) i n d i c a t e d  t h a t  t h e  proposed method can 

be used f o r  t h e  q u a n t i t a t i o n  o f  ( I ) ,  ( 1 1 )  and ( 1 1 1 )  i n  

commercial samples. The r e s u l t s  o f  t h e  a n a l y s i s  o f  t h e  

commercial t a b l e t s  ( T a b l e  3) and t h e  r e c o v e r y  s tudy  

( s t a n d a r d  a d d i t i o n  method) ( T a b l e  2 )  suggested  t h a t  

t h e r e  i s  no i n t e r f e r e n c e  f r o m  any e x c i p i e n t s  wh ich  a r e  

n o r m a l l y  p r e s e n t  i n  t a b l e t s .  

The r e s u l t s  o b t a i n e d  f r o m  t h e  proposed HPLC method 

were compared w i t h  t n e  p u b l i 5 h e d  A A spec t ropho tomet r i c  

method ( 5 )  f o r  t h e  d e t e r m i n a t i o n  o f  ( I )  , ( 1 1 )  and ( 1 1 1 )  

i n  t a b l e t s .  S t a t i s t i c a l l y  ( p a i r e d  comparison) (8), 

Table 3 shows t h a t  t h e  means percentage d e v i a t i o n  2 

conf idence l i m i t s  o f  t h e  r e s u l t s  o b t a i n e d  u s i n g  t h e  

chromatographic method f rom those o b t a i n e d  u s i n g  A A 

spec t ropho tomet r i c  m e t h o d  were 0.76% f 2.10, 0.32% -+ 

2.38 and 1.26 f 0 . 9 4  ( P  = 0 . 0 5 )  f o r  ( I ) ,  ( 1 1 )  and 

( I I I ) ,  r e s p e c t i v e l y .  The accuracy  o f  b o t h  methods 

(HPLC and A A )  were suppor ted  by t h e  c loseness o f  t h e i r  

r e s u l t s  t o  t h e  l a b e l  c l a i m e d  amounts o f  t h e  t h r e e  drugs 

The assay p resen ted  h e r e  has been shown t o  be 

a p p l i c a b l e  t o  commerc ia l l y  a v a i l a b l e  p roduc ts ,  c o n t a i n  

any o f  t h e  comb ina t ion  o f  t h e  above ment ioned drugs. 

The method i s  q u i t e  s imp le ,  accu ra te ,  p r e c i s e  and easy 

t o  perform. I t i s  e x p e r i m e n t a l l y  more s e l e c t i v e  t h a n  

t h e  A s p e c t r o p h o t o m e t r i c  a s s a y ( 5 ) .  
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