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ABSTRACT 

A h i  gh-pzrforinance 1 i quid chromatography inethod h d s  been 

developed t o  qudnti  fy  cephdl ex in  in  phannaceuticdl dosage furilis, 

capsules ,  p e d i a t r i c  drops dnd suspensions.  The rnethod i s  dccura te  

and p rec i se  witn a percent  r e l a t i v e  s tanddrd dev ia t ion  of d . 8  bdsed 

on 6 readings.  There i s  no i n td r f e rence  from a v a r i e t y  o f  e x i i p i -  

e n t s  present  i n  the dosage forins. T h e  procedure f o r  the e x t r a c t i o n  

of cephalexin from the dosage forrns i s  very sim9le.  The iliethoa i s  

s t a b i l i t y  i n d i c a t i n g  s ince  a sample decomposed using sodium hydrox- 

ide showed very l i t t l e  potency drld new peaks in  the chrolndtoyram. 

I n  t he  powder form cephalexin appears  t o  be very s t a b l e .  

BACKGROUND 
_I___ 

Cephalexin (F igure  1) i s  a seinisynthet ic  cephalosporin d n t i b i -  

o t i c .  I t  i s  ex tens ive ly  used i n  medicine f o r  i t s  a n t i b a c t e r i a l  

p r o p e r t i e s .  T h e  USP-MF method' f o r  the q u a t i t i  t d t i o n  of cephalexin 
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2232 GUPTA A N D  P A R A S R A M P U R I A  

F I G U R E  '1 

Structure of cephal exi n.  

in dosage forms i s  based on the tnicrobiological assay procedure 

rdiich i s  cumbersome and the resu l t s  can vary widely ( +  15%).  

T h e  purpose o f  these investigations was to  develop a s t a b i l i t y -  

.- 

indicating high-perforuance l iqu id  chromatography assay method for 

the quanti ta t ion of cephalexin i n  pharmaceutical dosage forms. 

MATERIALS AND METHODS 

Reagents and Chernical s :  

or  ACS quali ty and used w i t h o u t  fur ther  purif icat ion.  

lexin powder ( E l i ;  Lil lly Co. 1 was usedl as received. All the 

dosage forms were from .the coininercial l o t s .  

Apparatus: A high-pressure 1 i q u i d  chromatograph (i.laters ALL 202 

equipped w i t h  U6K Universal Injector ,  Maters Associa.tes) was 

connected t o  a mu1 t i p l e  wave enyth detector (Schoef.fel 's SF770, 

Kratos Inc.) and a recorder Omniscribe 5213-12, Houston 

Instruments). A microphenyl column (Microbondapak, 30 cril x 3 . 9  mm 

i . d . ,  daters  Associates) was used. 

All the reagents and chemicals were USP-tJF -- 

The cepha- 

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

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



QUANITATION OF CEPHALEXIN 2233 

Chromatographic Cond i t i ons :  The inob i l e  phase c o n t a i n e d  9% ( V / V )  o f  

a c e t o n i t r i l e  i n  0.01M aqueous s o l u t i o n  o f  ainaoniuoi acetate.  Tne 

f l o w  r a t e  was 2.0 nil/min, t h e  c h a r t  speed 30.5 cm/hr and t h e  

temperature was ambient. The s e n s i t i v i t y  was s e t  a t  0.04 a t  2bU nm 

( t h e  wave1 ength o f  maximurn a b s o r p t i o n ) .  

P r e p a r a t i o n  o f  S o l u t i o n s :  The 0.0253 s tock  s o l u t i o n s  o f  cepha lex in  

and c e f a z o l i n  sodium ( t h e  i n t e r n a l  s tandard )  i n  water  were prepared 

f r e s h  d a i l y .  A l l  t h e  o t h e r  s o l u t i o n s  were prepared Dy d i l u t i n g  t h e  

d p p r o p r i a t e  q u a n t i t i e s  o f  t h e  s tock s o l u t i o n s  w i t h  water .  The most 

commonly used s tandard  s o l u t i o n  c o n t a i n e d  40.0 ;ly/ml o f  cepha lex in  

and 60.0 pg/ml o f  c e f a z o l i n  sodium. 

E x t r a c t i o n  Procedures - From Capsules: 

t h e  powder r e p r e s e n t i n g  50.0 my o f  cepha lex in  was weighed and mixed 

w i t h  100 m l  o f  water .  The m i x t u r e  was s t i r r e d  o c c a s i o n a l l y  f o r  

about 5 minutes o r  u n t i l  no lumps were p resen t  and b rough t  t o  

volume (200.0 m l )  w i t h  wa te r  u s i n g  a vo lu tne t r i c  f l a s k .  

f i l t e r e d  ( F i s h e r ' s  9-801E f i l t e r  paper) ,  f i r s t  2U ml o f  t h e  f i l -  

An a p p r o p r i a t e  q u a n t i t y  o f  

It was then 

t r a t e  was r e j e c t e d  and then some c o l l e c t e d  f o r  f u r t h e r  d i l u t i o n .  A 

4.0 m l  q u a n t i t y  o f  t h e  c l e a r  f i l t r a t e  was mixed w i t h  6.0 m l  

q u a n t i t y  of t h e  s tock s o l u t i o n  of t h e  i n t e r n a l  s tandard ( c e f a z o l i n  

soaiurn) and b rough t  t o  volume (25.0 n i l )  w i t h  water .  

From Powders f o r  Suspensions: The suspensions were prepared 

acco rd ing  t o  t h e  d i r e c t i o n s  on t h e  l a b e l .  Then a p o r t i o n  o f  t h e  

suspension r e p r e s e n t i n g  125.0 my o f  cepha lex in  was d i l u t e d  w i t h  

wa te r  t o  500.0 m l .  A f t e r  a thorough mix ing,  a 4.U m l  q u a n t i t y  o f  

t h e  c l e a r  s o l u t i o n  was mixed w i t h  6.0 m l  q u a n t i t y  o f  t h e  s tock 
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2234 GilPTA A N D  PARASRAMPURIA 

so lu t ion  of cef i izol in  sodium and brought t o  volunie (25.0 ml 1 w i t h  

water.  

From Powder f o r  P e d i a t r i c  Drops: A proecedure sirl i i lar  t o  ex t r ac -  

t i o n  from powders for .  !;uspension was used except  tlhat a por t ion  o f  

the drops representinlg 250.U my o f  cephalexin was ali luted t o  lOUU.0  

in1 v i t h  water .  

Assay Procedure: A 2i l .U u l  of tile assay so lu t io t i  \{as i n j e c t e d  i n t o  

the chromatograph usi ng the condi t i  ons descr ibed  above. For corn- 

par i  son, an i d e n t i c a l  cluanti ty  o f  t he  ,standard so lu t ion  bias 

i n j e c t e d  a f t e r  the assay e l u t e d .  The s tandard  solL!tion conta ined  

i d e n t i c a l  concen t r a t ions  ~f d r u g  and the  i n t e r n a l  s tanadrd  a s  in  

the  assay so lu t ion  ba,jed on t he  labe l  claim. 

Ca lcu la t ions :  Pi-el iin-inary i n v e s t i g a t i o n s  ind ica t ed  t n a t  the r a t i o  

of peak heights (cephal  exin/cefdzol  i n )  were di r e c t l y  re1 a t ed  t o  

concent ra t ions  o f  cephalexin ( range  t e s t e d ,  0.6 and 1 .0  ug).  

Therefore ,  the rt!sul ts  were c a l c u l a t e d  using a simple equat ion:  

-- (Rph’a  x. 100 = Percent  o f  the l abe l  clairn found 

(‘?h)s 

where ( R p h I s  i s  t he  r a t i o  of peak he igh t s  of the assay so lu t ion  

and ( R p h ) s  t h a t  of t he  s tandard  so lu t ion .  

Assay of an O l d  Powder of Cephalexiti: ,An a s s d l  s o l u t i o n  was pre- 

pared from an o ld  l o t  o f  cephalexin powder w i t n  dn expi ry  da t e  of  

January,  81 u s i n g  the procedure descr ibed  above. 

Decomposed Solu t ions :  - A 4.0 m l  por t ion  o f  the stock s o l u t i o n  of 

cephalexin was mixed wi th  10 ml of water  and e i t h e r  with 0.15 rnl of 

S1N H2S04 o r  w i t h  % 1 N  IilaOH so lu t ion .  The mixture was heated t o  

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

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



QUANITATION OF CEPHALEXIN 2235 

b o i l i n g  on a h o t  p l a t e  (5 m i n u t e s )  and coo led .  The m i x t u r e  was 

t h e n  n e u t r d l  i z e d  u s i n y  s u l f u r i c  ac id / sod ium h y d r o x i d e  s o l u t i o n  and 

b r o u g h t  t o  volume (25 .0  m l )  w i t h  wa te r .  Each n i i x t u r e  was t h e n  

assayed a c c o r d i n g  t o  t h e  p rocedure  d e s c r i b e d  above e x c e p t  t h a t  no 

i n t e r n a l  s t a n d a r d  was added t o  t h e  s t a n d a r d  or t h e  assay s o l u t i o n  

t o  a v o i d  i n t e r f e r e n c e  f r o m  t h e  p r o d u c t ( s )  o f  decorciposit ion. The 

r e s u l  t s  were c a l c u l a t e d  by cornpari ng t h e  peak h e i  g h t s  o f  t h e  assay 

arid t h e  s t a n d a r d  s o l u t i o n s  as d e s c r i b e d  above. 

RESULTS AND DISCUSSION 

The r e s u l  t s  i n d i c a t e  ( T a b l e  1) t h a t  t h e  deve loped  HPLC dssay 

method can be used t o  q u a n t i f y  c e p h a l e x i n  i n  p h a r a a c e u t i c a l  dosage 

forms. The method i s  a c c u r a t e  and p r e c i s e  w i t h  a p e r c e n t  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  of  0.8 based on s i x  r e a d i n g s .  The s e p a r a t i o n  of 

i n t e r n a l  s t a n d a r d  ( c e f a z o l i n )  f r o m  t h e  d rug  was c o n p l e t e  and 

e x c e l l e n t  ( F i g u r e s  2 - 3 ) .  

The n e t n o d  appears t o  he s t a b i l  i t y - i n l d i c a t i  ng s i n c e  a sainple 

decomposed by u s i n g  sodiuin h y d r o x i d e  (see t e x t )  showed l e s s  t h a n  5% 

potency  and new peaks ( F i g u r e  2 B )  i n  t h e  chrotl iatogrdm. Cepha lex in  

appears t o  be 3 l o t  inore s t a b l e  i n  t h e  a c i d i c  iaediuin s i n c e  t h e  

s o l u t i o n  wh ich  was t r e a t e d  w 

1 7 %  o f  t h e  po tency .  T h i s  i s  

The assay r e s i i l t s  u s i f i y  

l e n t l y  w i  t t i  t h e  r e s u l  t s  p r o v  

t i 1  s u l f u r i c  a c i d  ( see  t e x t )  l o s t  abou t  

n o t  unusua l .  

t h e  deve l  opedl ineLnod cornpared exce l  - 

ded by t h e  n a n u f a c t u r e r  ( T a b l e  1). 

There  was no i n t e r f e r e n c e  f ro in  t h e  v d r i o u s  e x c i p i e n t s  ( F i g u r e  3 )  

p r e s e n t  i n  t h e  dosage f o r m  such as 0 & C y e l l o w  $10, F 0 I I  L b l u e  

$2,  F U 8 C y e l l o w  d o ,  g e l a t i n ,  magrlesiurn s t e a r a t e ,  s i l i c o n e ,  anu 
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2236 CUPTA A N D  PARASRAMPURLA 

TAi jLE 1 
ASSAY RESULTS OF VAKIOUS DOSAGE FClKirlS 

Dosage 
Form 

Claim per Percent  of: Manufacturer ' s  
Capsule o r  Label Clairn Resul t sa  

per ml Found 

Capsules 

Capsules (d i f f e ren t ;  ' l o t )  

Capsules 

Capsules (d i f f e ren t ;  ' l o t )  

Suspension 

Suspension ( d i f f e r e n t  l o t )  

Suspension 

Suspension ( d i f f e r e n t  l o t )  

Pedi a t r i  c Drops 

250 my 

2 5  1ng 

500 mg 

5ul) my 

2 5  mg 

25 mg 

50 mg 

50 lily 

100 mg 

100.4 

103.4 

100.8 

100.2 

105.3 

lU4 .2  

102. Y 

195.8 

104.4 

101.6 

1 0 2 . 0  

100.0 

98.8 

1U6. u 

105.8 

1U5.5 

108.0 

112.4 

aThese a r e  the  r e s u l t s  of assays  performed by manufacturer a t  t he  
time of manufdcture. The assay method was not  d i sc losed  t o  us. 

t i t an ium dioxide  etc:., which were present  in the c:apsules. The 

suspensions and drops contained f l a v o r s ,  me thy lce l lu lose ,  s i l  i cone ,  

sodi um 1 auryl s u l  f d t e ,  sucrose  and co lo r s .  Cephal exin appears  t o  

be a very s t a b l e  compound when in  powder fo re .  For exaiiiple, an o l d  

powder whose expiry da t e  was January 81 had l o s t  'very l i t t l e  

potency i n  6 y e a r s .  There was no new peak in  the chromatoyram and 
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FIGURE 2 
Sample chromatoyrams. 
( the i n t e r n a l  s t a n d a r d ) ,  r e spec t ive ly .  Chroroatogram A i s  f ron  a 
s tandard  so lu t ion  and B from a so lu t ion  decomposed using sodium 
hydroxide ( s e e  t e x t ) .  For chromatographic cond i t ions ,  see  t e x t .  

Peaks 1-2 a r e  from cephalexin and ce fazo l in  

0 
MINUTES 

FIGURE 3 
Sample chromatograms. Peaks 1 - 2  a r e  from cephalaxi  t i  and cefazol  i n  
( the  i n t e r n a l  s t a n d a r d ) ,  r e spec t ive ly .  Chromatograni A i s  froin 500 
my capsules  and 6 from a suspension (50 mg/ml 1. 
graphic  condi ti ons,  see  t e x t .  

For chromato- 
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2238 GUPTA A N D  P A R A S R A M P U R I A  

t he  shdpe of the peak was exac t ly  the  sane as  from the f r e s h  refer- 

ence powder. 

Itlay be b e t t e r  s ince  the r e s u l t s  can bc reprodclced wi th in  a b o u t  + L% 

versus Il i icrobiological assdy methods whose r e s u l t s  cdri very u p  t o  + 

15f0. Furthermore,  when the cephal ospori  n decoinposes only a t  t he  

s ide  chain ( t h a t  i s  134dctani r i n g  i s  i , i t d c t ) ,  i t  wi l l  s t i l l  show 

Sotile a c t i v i t y  i n  a i i i icrobiological ass;ay rlietliod arid none by WLC 

method. 

T h e  HPLC iaethods f o r  thle quariti t a t i o n  a f  cephalosporin 

- 

- 
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