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ABSTRACT 

A high-performance l i q u i d  chromatography method f o r  t h e  q u a n t i t a -  

t i o n  o f  c e f a d r o x i l  has been developed. The method has been a p p l i e d  to 

q u a n t i f y  c e f a d r o x i l  i n  pharmaceut ical  dosage forms (capsules,  suspen- 

s i o n s  and t a b l e t s )  o f  2 d i f f e r e n t  manufac turers .  A s i m p l e  e x t r a c t i o n  

procedure t o  e x t r a c t  c e f a d r o x i l  from t h e  dosage forms has been develop- 

ed. The r e s u l t s  were e x c e l l e n t  w i t h  pe rcen t  r e l a t i v e  s tandard  devia- 

t i o n  o f  1.2 based on  5 read ings .  A v a r i e t y  o f  i n a c t i v e  i n g r e d i e n t s  

p resen t  i n  t h e  dosage forms d i d  n o t  i n t e r f e r e  w i t h  the  assay procedure. 

A f t e r  f o rmu la t i ng ,  t h e  suspensions were s t a b l e  f o r  longer  per iods  a t  5" 

than  recommended on  the  l a b e l .  

INTRODUCTION 

Ce fad rox i l  i s  a semisyn the t ic  cepha lospor ine  a n t i b i o t i c  in tended 

f o r  o r a l  a d m i n i s t r a t i o n .  It i s  w i d e l y  used in  t h e  fo rm o f  capsules,  

suspension and t a b l e t s .  Degradation k i n e t i c s  o f  c e f a d r o x i l  i n  aqueous 

s o l u t i o n s  have been repo r ted  (1). For  these s t u d i e s  a s t a b i l i t y  i n d i -  

c a t i n g  HPLC method was developed f o r  t h e  separa t ion  o f  decompostion 

p roduc ts  f rom the i n t a c t  drug. The USP-NF method ( 2 )  f o r  t h e  quan t i -  
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1436 PARASRAMPURIA AND DAS GUPTA 

t a t i o n  o f  c e f a d r o x i l  i n  pharmaceut ical  dosage forms i s  based on i t s  

r e a c t i o n  w i t h  hydroxy l  am i n  e . 
The purposes o f  these i n v e s t i g a t i o n s  were to q u a n t i f y  c e f a d r o x i l  

i n  capsules, suspensions and t a b l e t s  us ing  t h e  s t a b i l i t y  i n d i c a t i n g  

HPLC method (1) a f t e r  developing an i n t e r n a l  standard and t~ determine 

t h e  s t a b i l i t y  o f  suspensions a f t e r  f o r m u l a t i n g  and storage a t  5". 

KTHODOLOGY 

Chemicals and Reagents: A l l  t h e  chemicals and reagents  were USP-NF o r  

ACS q u a l i t y  and used w i thou t  f u r t h e r  p u r i f i c a t i o n .  The c e f a d r o x i l  

powder was supp l i ed  by B r i s t o l  Labora tor ies .  A l l  t h e  dosage forms were 

o f  the commercial l o t s .  

Apparatus: A h igh -p ressu re  l i q u i d  chromatograph (Waters ALC 202) 

equipped w i t h  an i n j e c t o r  (Rheodyne Model 71251, a m u l t i p l e  wavelength 

d e t e c t o r  (Schoe f fe l  ' s SF 770) and a recorder  (Omniscr ibe  5213-12, 

Houston Instruments) was used. 

Waters, 30 cm x 3.9 inn i . d )  was t h e  s t a t i o n a r y  phase. 

A c18 column (Microbondapak by 

Chromatographic Cond i t i ons :  The m o b i l e  phase contained 2% b y  volume o f  

a c e t o n i t r i l e  i n  0.01M aqueous b u f f e r  s o l u t i o n  o f  amnoniun aceta te .  The 

f l o w  r a t e  was 2.0 ml/min, t h e  s e n s i t i v i t y  was 0.04 AUFS ( a t  254 n), 

t h e  c h a r t  speed was 30.5 cm/hr and t h e  temperature was ambient. 

P repara t i on  o f  S o l u t i o n s :  The s tock  s o l u t i o n s  o f  c e f a d r o x i l  and ce f ta -  

z id ime ( t h e  i n t e r n a l  standard) i n  water  (200 pg/ml each) were prepared 

f r e s h  d a i l y .  The working standard was prepared b y  m i x i n g  3.0 m l  o f  the 

stock s o l u t i o n  o f  c e f a d r o x i l  w i t h  6.0 m l  o f  t h e  stock s o l u t i o n  o f  

c e f t a t i d i m e .  Other d i l u t i o n s  were prepared as needed. 

E x t r a c t i o n  Procedure From The Capsules and Tab le ts :  

t e n  capsules was a c c u r a t e l y  weighed and ground to a f i n e  powder. Ten 

The powder from 
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QUANTITATION OF CEFADROXIL 1437 

t a b l e t s  were a c c u r a t e l y  weighed and then ground to a f i n e  powder. A 

q u a n t i t y  o f  t h e  powder r e p r e s e n t i n g  20.0 mg o f  c e f a d r o x i l  was a c c u r a t e l y  

weighed and o c c a s i o n a l l y  s t i r r e d  w i th  80 m l  o f  water f o r  3-4 minutes.  

The m i x t u r e  was brought  to volume (100 m l )  i n  a vo lumet r i c  f l a s k ,  

shaken, f i l t e r e d  ( F i s h e r ' s  9-803-5E f i l t e r  paper), f i r s t  20 m l  o f  the 

f i l t r a t e  r e j e c t e d  and then 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 .  

q u a n t i t y  o f  the  c lea r  f i l t r a t e  was mixed w i t h  6.0 m l  o f  the  s t o c k  

s o l u t i o n  o f  c e f t a z i d i m e  ( t h e  i n t e r n a l  standard).  

E x t r a c t i o n  Procedure f rom Suspension: 

according t o  t h e  d i r e c t i o n s  on t h e  l a b e l .  

A 3.0 m l  

The suspensions were fo rmu la ted  

A q u a n t i t y  o f  t h e  suspension 

c o n t a i n i n g  50.0 mg o f  c e f a d r o x i l  was d i l u t e d  to 250 m l  w i t h  water us ing  

a vo lumet r i c  f l a s k .  The m i x t u r e  was f i l t e r e d  as  g i ven  above and 3.0 m l  

o f  the  c l e a r  f i l t r a t e  was mixed w i t h  6.0 m l  o f  t he  s tock  s o l u t i o n  o f  

t h e  i n t e r n a l  standard. A f t e r  t h e  i n i t i a l  assays, t h e  suspensions were 

s t o r e d  i n  t h e  r e f r i g e r a t o r  ( i n  the  o r i g i n a l  b o t t l e s )  and reassayed a t  

t h e  a p p r o p r i a t e  i n t e r v a l s .  

Assay Procedure: 

i n t o  t h e  chromatograph us ing  t h e  c o n d i t i o n s  descr ibed.  

an i d e n t i c a l  q u a n t i t y  o f  the standard s o l u t i o n  was i n j e c t e d  a f t e r  t he  

assay sample e lu ted .  The standard s o l u t i o n  conta ined i d e n t i c a l  concen- 

t r a t i o n s  o f  t h e  drug (based on the  l a b e l  c la im)  and the i n t e r n a l  

standard. 

C a l c u l a t i o n s :  P r e l i m i n a r y  i n v e s t i g a t i o n s  i n d i c a t e d  t h a t  t h e  r a t i o  o f  t he  

peak h e i g h t s  I d r u g l i n t e r n a l  standard) were d i r e c t l y  r e l a t e d  t o  t h e  con- 

A 20.0 1.11 q u a n t i t y  o f  the assay s o l u t i o n  was i n j e c t e d  

For comparison, 

the  standard concentra- 

us ing  a s imple equat ion :  

c e n t r a t i o n s  o f  the  drug ( range t e s t e d  - + 30% o f  

t i o n ) .  Therefore,  t h e  r e s u l t s  were c a l c u l a t e d  

(R  ph )a ___ x 100 = percent  o f  the labe 
(Rph 1s 

c l a i m  found 
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1438 PARASRAMPURIA AND DAS GUPTA 

TABLE 1 

ASSAY RESULTS OF THE DOSAGE FORMS AN0 SYNTHETIC MIXTURES 

Concentrat i on  Percent o f  t h e  
Dosage Form mg/Cap o r  Tab Man uf  ac t u r  er Label Claim Found 

o r  m l  

Cefadrox il 
capsules 

Cefadrox i l  
caps u l  es 

Ce fad r ox i 1 
t a b l e t s  

Cefadrox i l  
tab 1 e t s  

Cefadrox il 
sus pen s i  o n 

Cefadroxi l  
sus pen s i  o n 

Cefadrox il 
sus pen s i  o n 

Cefadrox i l  
sus pen s i  o n 

Syn t he t i c  
m ix tu re  1 

Synthet ic 
m ix tu re  2 

500 

50 0 

1000 

1000 

25 

25 

50 

50 

20 mg d rug  t 
50 mg lactose 

20 mg d rug  + 
50 mg dextrose 

Mead John son 

B r  is to l -Myers 

Me ad John son 

B r  is to l -Myers 

Mead John son 

Mead Johnson 
( d i f f  e r  en t 1 o t  ) 

Mead Johnson 

B r  is to l -Myers 

99.3 

98.9 

98.1 

99.1 

100.8 

98.6 

100.8 

102.1 

99.7 

99.6 

where (Rph)a i s  the r a t i o  o f  t he  peak he igh ts  o f  t he  assay s o l u t i o n  

and (Rph)s t h a t  of t he  standard so lu t i on .  

RESULTS AN0 DISCUSSION 

The r e s u l t s  i n d i c a t e  (Table 1) t h a t  a l l  the dosage forms, capsules, 

suspensions and t a b l e t s  can be assayed us ing the  s t a b i l i t y - i n d i c a t i n g  
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Figure 1 Sample chromatograms. Peak 1 -2  are fran cefadroxil and 

ceftazidime ( the  internal standrd) , respectively. Chromato- 

gram A i s  from the standard solution; B fran capsules (Mead- 

Johnson); and C from suspension 1 in Table 1 (25 mg/ml, Mead 

Johnson). For chromatographic conditions, see text .  

HPLC assay method (1). 

standard developed was complete (Figure 1). 

precise w i t h  a percent re la t ive standard deviation based on 5 readings 

o f  1.2. 

The separation of the drug from the internal 

The method is  accurate and 

The extraction procedure i s  very simple and a number o f  inactive 

ingredjents, microcrystall ine cellulose,  magnesium stearate ,  DCE red 

#28, FD&C blue #1, FD&C red #40, gelat in ,  titanium oxide, FD&C yellow 

# 6 ,  flavors, polysorbate 80, sucrose, xanthan  gum, tragacanth gum and 

the preservative sodium benzoate d i d  not interfere  w i t h  the assay pro- 
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1440 PARASRAMPURIA AND DAS GUPTA 

cedure. 

(Table 1). 

The recovery from the syn the t ic  mixtures was q u a n t i t a t i v e  

The 15 and 42 day r e s u l t s  o f  the formulated suspensions ind ica ted  

t h a t  they were s tab le f o r  longer per iod  a t  5" than recommended on the  

labe l  (14 days). The r e s u l t s  o f  3 samples a f t e r  42 day storage a t  5" 

were w i t h i n  2-3% o f  the i n i t i a l  and no new peaks were found i n  the  

chroma tograms. 

A f t e r  42 day storage a t  5" the suspensions were stored f o r  15 days 

a t  25" (+ - 1").  The r e s u l t s  ind ica ted  t h a t  two 50 mg/ml suspensions d i d  

n o t  decanpose more than 2% i n  15 days a t  room temperature. However, 

both suspensions conta in ing  25 mg/ml o f  c e f a d r o x i l  decomposed by 5-6% 

i n  15 days a t  25". No new peaks were found i n  the chromatograms even 

a f t e r  storage a t  room temperature. 

the  c o n s t i t u t e d  suspension i n  the r e f r i g e r a t o r .  

day storage, the maximum loss i n  potency o f  c e f a d r o x i l  was 8.4%. 

It may n o t  be necessary t o  s to re  

A f t e r  a t o t a l  o f  57 
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