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MEASUREMENT OF CEFAZOLIN IN 
PLASMA AND PERITONEAL DIALYSIS 

FLUID BY HPLC 

MILAP C. NAHATA 
Colleges of Pharmacy arid Medicirie 

The Ohio State Uiiiversity: arid 
Wexiier Instittite for Pediatric Research 

Children's Hospitnl 
Colu ni bus, Ohio 

A B S T R A C T  

Cefazol in  is a commonly used an t ib io t ic  in  i n f a n t s  a n d  ch i ldren .  We h a v e  

descr ibed a reverse phase HPLC method for t h e  measurement  of cefazol in  in p lasma 

and  per i toneal  dialysis  solutions. The  mobile  phase  consis ted of sodium phosphate  

b u f f e r  a n d  acetoni t r i le ,  and the in te rna l  s t a n d a r d  was 7-hydrosycoumar in .  T h e  

s tandard  curves were l inear  over 0.25-200 mcg/ml ,  a n d  t h e  de tec t ion  l imit  was 0.25 

mcg/ml. The coef f ic ien t  of var ia t ion was <6%. T h e  method was successfully used to: 

1) measure t h e  plasma concentrat ions of cefazol in  in  small  volumes of blood collected 

f rom an i n f a n t ;  a n d ,  2 )  determine the s tabi l i ty  o f  cefazol in  in  t h e  per i toneal  dialysis  

solutions over  a 14-day period. 

1 N T R 0 D U C T I 0  N 

Cefazol in  is one o f  t h e  most commonly used an t ib io t ics  f o r  t h e  t rea tment  o f  

infec t ions  caused by a variety of gram-posi t ive a n d  gram-negat ive  microorganisms.'  
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2286 N A H A T A  

T h i s  is  p e r h a p s  t h e  most  widely used p r o p h y l a c t i c  a n t i b i o t i c  t o  p r e v e n t  i n f e c t i o n  i n  

pa t i en t s  u n d e r g o i n g  surgery. '  

We rou t ine ly  use ce fazo l in  a s  a p r o p h y l a c t i c  a n t i m i c r o b i a l  i n  i n f a n t s  a n d  c h i l d r e n  

unde rgo ing  gas t ro in t e s t ina l  operat ions.  H o w e v e r ,  n o  s p e c i f i c  dosage  gu ide l ines  a r e  

ava i l ab le ,  p robab ly  d u e  to  l imited p h a r m a c o k i n e t i c s  d a t a  i n  t h e  p e d i a t r i c  populat ion. '  

Thus ,  i t  would b e  des i r ab le  to  have  a n  H P L C  m e t h o d .  w h i c h  cou ld  be used t o  

d e t e r m i n e  c e f a z o l i n  in  small  volumes o f  p l a sma  to c h a r a c t e r i z e  t h e  p h a r m a c o k i n e t i c s  

i n  i n f a n t s  a n d  ch i ld ren .  

C o n t i n u o u s  a m b u l a t o r y  pe r i tonea l  d i a lys i s  ( C A P D )  i s  b e i n g  used w i t h  i n c r e a s i n g  

f r e q u e n c y  in  p e d i a t r i c  a n d  a d u l t  pa t i en t s  w i t h  e n d - s t a g e  r e n a l  d i s e a ~ e . ~  I n f e c t i o n  i s  

o n e  o f  t h e  m a j o r  compl i ca t ions  in  these pa t i en t s :  60% of p a t i e n t s  u n d e r g o i n g  C A P D  

may  deve lop  pe r i ton i t i s  d u r i n g  t h e  f i r s t  y e a r  of  d i a l y s i s 3  C e f a z o l i n  is  o n e  o f  t h e  

commonly  used an t ib io t i c s  i n  C A P D  patients?.' T h e  d r u g  is a d d e d  t o  t h e  d i a lys i s  

solut ions a n d  t h e  d i a lys i s  m a y  he  c a r r i e d  o u t  u i t h  a d w e l l  t i m e  of 6 hour s  pe r  

exchange  wi th  seve ra l  e x c h a n g e s  da i ly .  S ince  m a n y  o f  t h e s e  p a t i e n t s  a r e  be ing  t r ea t ed  

a t  home. i t  is  i m p o r t a n t  10  assu re  t h e  s t a b i l i t y  o f  c e f a z o l i n  in  pe r i tonea l  dialysis  

solut ions d u r i n g  t h e  s to rage  pe r iod  in  t h e  r e f r i g e r a t o r  a n d  room t e m p e r a t u r e .  I t  would 

be best t o  use a s p e c i f i c  H P L C  m e t h o d  t o  d e t e r m i n e  t h e  s t a b i l i t y  of ce fazo l in  in  t h e  

dialysis  solut ions.  

The  purpose of t h i s  a r t i c l e  i t  t o  d e s c r i b e  a s imple ,  r a p i d ,  a c c u r a t e ,  sensi t ive,  a n d  

reproducible  H P L C  m e t h o d  to m e a s u r e  c e f a z o l i n  in  p l a s m a  a n d  pe r i tonea l  d i a lys i s  

f luids .  

M A T E R I A L S  A N D  M E T H O D S  

Eouiomen t  

T h e  H P L C  a n a l y s i s  w a s  p e r f o r m e d  us ing  H e w l e t t  P a c k a r d  1050 ser ies  

ch romatograph ic  sys t em i n c l u d i n g  a p u m p ,  a u t o s a m p l e r ,  d e t e c t o r  a n d  3369A i n t eg ra to r  

(Hewle t t  P a c k a r d  Co., Westervi l le .  OH) .  An u l t r a s p h e r e  O D S  C,, c o l u m n  was  used f o r  

plasma samples  a n d  C, co lumn f o r  p e r i t o n e a l  d i a l y s i s  f l u i d  s a m p l e s  (Beckman  

Ins t rumen t s ,  San  R a m o n .  CA).  T h e  p H  w a s  m e a s u r e d  by a d i g i t a l  pH m e t e r  (Model 

701A. Or ion  Resea rch ,  C a m b r i d g e .  MA).  
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Chemicals and  Reagents  

These included cefazol in  sodium (Lot  No. 86PAD70. El i  Li l ly  & Co., Indianapol is ,  

I N ) ,  7-hydroxycoumarin as a n  in te rna l  s tandard  (Cat.No. 4-7626, Sigma Chemicals, St. 

Louis, MO), reagent  grade  sodium phosphate  d ibas ic  a n d  monobasic ,  a n d  phosphoric  

acid 85% (Fisher  Chemicals ,  F a i r  Lawn,  N J ) ,  a n d  H P L C  g r a d e  ace toni t r i le  (J.T. Baker ,  

Phillipsburg, NJ). 

Dialvsis  solutions 

T W O  concentrat ions of dextrose conta in ing  dialysate  were s t u d i e d ,  Dianea l  PD1-  

1 . 5 9  dextrose 500-ml bags (Travenol  Labs Inc.. Deerf ie ld .  IL  60015, lot C084111) a n d  

Dianea l  PD-1 4.25C, dextrose 500-ml bags (Travenol  Labs Inc,. Deer f ie ld ,  IL 60015, lot 

CO92221). sodium chlor ide  567 mg, 

sodium lactate  392 mg, calcium chlor ide 25.7 mg, and magnesium chlor ide  15.2 mg. 

Each m l  of dialysate  conta ined  the following: 

Chromatoeranhic  condi t ions 

T h e  mobile phase consisted o f  0.01 M sodium phosphate  b u f f e r ,  p H  5.3 a n d  

acetoni t r i le  (v:v 8515 for  plasma samples a n d  8218 for per i tonea l  dialysis  f luid 

samples). The  pH was adjusted wi th  phosphoric  acid and  measured wi th  a ca l ibra ted  

digi ta l  pH meter. The  prepared mobile  phase was f i l tered a n d  degassed by vacuum 

through a 0.22 mcm filter. T h e  f low ra te  was 2 ml/min  a n d  t h e  c h a r t  speed was 2.5 

m m / m i n .  T h e  detector  was set a t  251 n m  f o r  plasma samples  a n d  730 n m  f o r  

per i toneal  dialysis  f luid samples. 

Samule  oreuarat ion and  analvsis  

S tandards  in plasma a n d  per i toneal  dialysis  solutions were prepared  to  yield 

cefazol in  concentrat ions o f  0.25 t o  200 nicgiml. One  hundred  micro l i te rs  o f  plasma 

or  per i toneal  dialysis  solut ions was used. O n e  hundred  microl i ters  o f  6% perchlor ic  

acid in methanol  containing 10 mcg/ml  o f  in te rna l  s tandard ,  7 -hyroxycoumar in  was 

added .  T h e  samples  were vortexed f o r  10 seconds, chilled i n  ice f o r  5-10 minutes ,  a n d  

then  cent r i fuged  a t  11,000 g f o r  5 minutes .  A 25 mcl a l iquot  o f  t h e  resul t ing 

superna tan t  was injected onto  the  column. 
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Figure 1. 1. Chromatogram 0 1  p lasma  c o n t a i n i n g  n o  d r u g  ( b l a n k )  

I I .  Chromatograms  of ce fazo l in  (A) a n d  i n t e r n a l  s t a n d a r d .  7 - h y d r o x y c o u m a r i n  
(B) in plasma 

R E S U L T S  

E a c h  ch romatograph ic  r u n  r e q u i r e d  a b o u t  8 minu tes .  T h e  r e t e n t i o n  t i m e  o f  

ce fazo l in  a n d  the  i n t e r n a l  s i a n d a r d  w a s  5.42 a n d  6.65 m i n u t e s  in  p l a s m a  ( F i g u r e  l), 

a n d  5.61 a n d  6.77 minu tes  in the  p e r i t o n e a l  d i a l y s i s  s a m p l e s  ( F i g u r e  2). T h e  s t a n d a r d  

c u r v e s  were  l i nea r ;  t he  r values  r anged  f r o m  0.995 t o  0.999. T h e  l imi t  of de t ec t ion  

w a s  0.25 mcg/rnl ,  a n d  t h e  i n t e r d a y  a n d  i n t r a d a y  c o e f f i c i e n t  of v a r i a t i o n  w a s  <6%. 

T h e  a c c u r a c y  ranged f rom 95.99% 
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i 

A 

A 

B E  
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Figure 2 1. Chromatograms of cefazol in  (A).  and 7-hydroxycournarin (B) in per i toneal  

11. Chromatograms of cefazol in  (A), 7-hydroxycoumarin (B),  and  degrada t ion  

dialysis solution. 

products  a t  pH 12. 

APPLICATIONS 

A 10-month old infant  undergoing a gastrointest inal  operat ion received cefazol in  

f o r  surgical prophylaxis. A single dose of cefazol in .  20 rng/kg was given intravenously 

over  2 minutes  a t  the time of induct ion of anesthesia. Blood samples  (0.5 ml each) 

were obtained jus t  prior to the  dose (0 hr), and  a t  0, 0.25, 0.5, 1, 2, 4 and 6 hours  a f t e r  

the  dose. The  plasma was separated and stored a t  -7O*C unti l  analyzed. T h e  peak 
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2290 NAHATA 

plasma concentration was 190 mcg/ml, a n d  the  el iminat ion half- l i fe  was 2.1 hours. 

The  half- l i fe  was slightly longer in this  i n f a n t  t h a n  1.7-1.8 hours  reported in a s tudy 

of older children, which utilized a microbiological assay." 

Cefazolin stability was determined in  the  two commercially avai lable  peritoneal 

dialysis solutions. Cefazoliri was measured on  days 0, 3, 7, 10. and 14 a t  4% and on 

day 0, 1. 2, 3, 8. and 1 1  at  Z t k .  The cefazol in  concentrat ion remained above 90% O f  

the  ini t ia l  concentration throughout the  s tudy  except  on  day 1 1  at  24OC. Thus,  the 

peritoneal dialysis solutions containing cefazol in  can be stored for 14 days in the 

refr igerator  and 8 days at room tempera ture  without  s ignif icant  drop  in its 

concentration. 

This method was proved s tabi l i ty- indicat ing.  The peritoneal dialysis fluid sample 

was intentionally degraded by raising pH. T h e  cefazol in  peak decreased and  the peaks 

of degradation products did not in te r fe re  with the quant i ta t ion  of cefazol in  (Figure 

2). 

The HPLC method described here was f o u n d  to be simple, rapid,  sensitive, 

accurate and  reproducible for the  determinat ion of cefazolin in  small volumes of  

plasma and  peritoneal dialysis f luids .  I t  can  be used to  conduct pediatr ic  clinical 

pharmacology and s tabi l i ty  r,tudies of cefazol in .  
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