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HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY ASSAY 

OF ITRACONAZOLE IN 
HUMAN PLASMA 

SALIM A, BABHAIR 
Department of Pharmaceutics 

College of Pharmacy 
King Saud University 
Riyadh, Saudi Arabia 

ABSTRACT 

A h i g h  performance chromatographic  method, u s i n g  i n t e r n a l  
s tandard  q u a n t i f i c a t i o n ,  f o r  t h e  a n a l y s i s  o f  I t r a c o n a z o l e  i n  human 
plasma i s  descr ibed.  The s tandard  c u r v e  was l i n e a r  o v e r  t h e  
c o n c e n t r a t i o n  range t e s t e d .  The d e t e c t i o n  l i m i t  o f  t h e  method was 
250 ng. An a u t h e n t i c  sample o f  b o t h  I t r a c o n a z o l e  and t h e  i n t e r n a l  
s tandard  ( ke toconazo le )  were used t o  e s t a b l i s h  t h e  c a l i b r a t i o n  
curve. 

INTRODUCTION 

I t r a c o n a z o l e  i s  a new, o r a l l y  a c t i v e ,  a z o l e  a n t i f u n g a l  drug. 

It has been shown t h a t  t h e  d r u g  i s  about f i v e  t i m e s  more p o t e n t  t h a n  

ke toconazo le  i n  t r e a t m e n t  o f  some d iseases ( v a g i n a l  cand idos i s ) .  
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The pharmacok ine t i c  p r o f i l e  has shown t h a t  f t r a c o n a z o l e  has a 

p re fe rence  f o r  t i s s u e s  wh ich  w i l l  r e s u l t  i n  t i s s u e  l e v e l  s e v e r a l  

t i m e s  h i g h e r  t h a n  plasma (1). The d r u g  was shown t o  be e f f e c t i v e  

a g a i n s t  a broad range o f  deep f u n g a l  pathogens (2) .  U n l i k e  o t h e r  

a z o l e  t h e  d r u g  i s  f r e e  o f  h e p a t o t o x i c  e f f e c t  (3). It i s  w e l l  

absorbed a f t e r  o r a l  a d m i n i s t r a t i o n  due t o  i t s  l i p o p h i l i c  charac-  

t e r i s t i c s .  I t s  b i o l o g i c a l  h a l f - l i f e  (t 4) i s  11-15 hours (4-5). 

Severa l  methods f o r  t h e  d e t e r m i n a t i o n  o f  t h e  d r u g  i n  plasma and 

serum has been descr ibed,  i n c l u d i n g  agar  d i f f u s i o n  and HPLC (6,7). 

I n  t h i s  r e p o r t  a s i m p l e  HPLC method f o r  t h e  d e t e r m i n a t i o n  o f  

I t r a c o n a z o l e  i n  plasma i s  descr ibed.  

EXPERIMENTAL 

Apparatus 
The apparatus used was a h i g h  p r e s s u r e  1 i q u i d  chromatographic  

system equipped w i t h  b a s i c  u n i t  model 6000 A, au tomat i c  i n j e c t o r  

model 710 B y  V a r i a b l e  wavelength UV d e t e c t o r  model 481 o p e r a t i n g  a t  

261 nm, and d a t a  module M 730 a l l  o f  wa te rs  a s s o c i a t e s  ( M i l f o r d ,  

Mass.). A 10 cm. x 8 mm. - ID c18 u. Bondapak Rad ia l  - PAK 

w i t h  Z - module system (wa te rs  a s s o c i a t e )  column was used for  

separa t i on .  The m o b i l e  phase c o n s i s t e d  o f  methanol -water  g l a c i a l  

a c e t i c  a c i d  (80:20:1 V / V ) ,  wh ich  was f i l t e r e d  t h r o u g h  a 0.45 m i l l i -  

po re  f i l t e r  and degassed o r  5 minutes. The f l o w  r a t e  was 2 ml/min. 

Reagents and Chemicals 
An a u t h e n t i c  sample o f  I t r a c o n a z o l e  and t h e  i n t e r n a l  s tandard  

(Ketoconazole)  were o b t a i n e d  f r o m  Janssen Pharmaceut ica l  (Beerse, 

Belgium), methanol, a c e t o n i t r i l e  and a c e t i c  ac id ,  s p e c t r a l  grade, 

were o b t a i n e d  f r o m  Merck (Darmstadt, Germany). Sodium c h l o r i d e  and 
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c i t r i c  ac id  were a n a l y t i c a l  grade and were obtained from BDH (Poole, 

England). A stock s o l u t i o n  o f  0.2 m g h l  I t raconazo le  i n  5% c i t r i c  

ac id  was prepared. So lu t ions  conta in ing  1-20 u g h 1  o f  t h e  drug were 

made from t h e  stock so lu t ion .  For the  interna7 standard, a stock 

s o l u t i o n  conta in ing  40 ug/ml was used. 

Standard Curve i n  Solution 

A se r ies  o f  d i l u t i o n s  f rom t h e  stock s o l u t i o n  t o  cover a range 

o f  1 t o  20 ug/ml were made. To 1 ml o f  each o f  these so lu t i ons  

50 u l  o f  t h e  i n t e r n a l  standard s o l u t i o n  was added and 20 u l  of t h e  

mixed r e s u l t a n t  s o l u t i o n  was i n j e c t e d  onto t h e  column i n  t r i p l i c a t e .  

Standard Curve i n  Plasma 

One m l  o f  plasma and a l i q u o t  stock s o l u t i o n  o f  I t raconazo le  t o  

cover a range o f  1 t o  10 u g h 1  and 50 u l  o f  t he  i n t e r n a l  standard 

s o l u t i o n  were mixed i n  a 20 x 150 mm. c e n t r i f u g e  tube. One gm. o f  

sodium c h l o r i d e  and 2 m l  o f  a c e t o n i t r i l e  were added, and t h e  m ix tu re  

was vortexed f o r  two mins. and then cen t r i f uged  a t  2500 rpm f o r  5 

mins. 20 u l  from t h e  a c e t o n i t r i l e  l a y e r  was i n j e c t e d  onto t h e  column 

i n  t r i p 1  ica te .  

Characteristics o f  the Assay 

The assay was c a l i b r a t e d  by analyzing 1 m l  a l i q u o t s  of plasma 

t o  which 1-10 ug o f  I t raconazo le  and 1 ug o f  t h e  i n t e r n a l  standard. 

Three rep1 i ca tes  were determined f o r  each concentrat ion.  F i v e  

concentrat ions were used f o r  each c a l i b r a t i o n  curve. I n  each sample 

the  r a t i o  o f  t he  area under t h e  peak o f  t h e  drug t o  t h e  area under 

the  peak o f  t he  i n t e r n a l  standard was measured and p l o t t e d  aga ins t  

t he  concentrat ion o f  t h e  drug. L inear  regress ion  was app l i ed  t o  

determine t h e  i n te rcep ts  and t h e  v a r i a t i o n  coeffecient.  
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F i g u r e  1 - High  p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a m s  
o f  i n  p a n e l  A p l a s m a ;  i n  p a n e l  B ,  I = u n a s s i g n e d  
p e a k ,  2 = i n t e r n a l  s t a n d a r d ,  3 = d r u g  from 
a q u e o u s  s o l u t i o n ;  i n  p a n e l  C ,  I = i n t e r n a l  
s t a n d a r d ,  2 = d r u g  e x t r a c t e d  f r o m  p l a s m a .  

Recovery from Extract ion 

One m i l l i l i t e r  a l i q u o t  o f  wa te r  and plasma were s p i k e d  w i t h  

known q u a n t i t i e s  o f  t h e  d r u g  and t h e  i n t e r n a l  s tandard  (10 ug  d r u g  

and 1 ug i n t e r n a l  s tandard ) ,  a f t e r  plasma was e x t r a c t e d  and 

chromatographed as p r e v i o u s l y  descr ibed.  The a rea  under  t h e  peak 

f o r  t h e  d r u g  and i n t e r n a l  s tandard  were compared w i t h  t h a t  o b t a i n e d  

when t h e  same amount o f  t h e  d r u g  and i n t e r n a l  s tandard  was i n j e c t e d  

d i r e c t l y  o n t o  t h e  column. The t r i p l i c a t e  d e t e r m i n a t i o n s  a t  each 

c o n c e n t r a t i o n  were performed. 
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1 

2 4 6 8 10 

C O N  C .  ug/ml 

Figure 2 - Standard curve of itraconazole in solution. 

RESULTS AND DISCUSSION 

A s i m p l e  s e n s i t i v e  method for  t h e  d e t e r m i n a t i o n  o f  I t r a c o n a z o l e  

by h i g h  p r e s s u r e  1 i q u i d  chromatography was developed. The method 

depends on add ing  sodium c h l o r i d e  t o  t h e  plasma wh ich  i s  t h e n  

e x t r a c t e d  by sma l l  volume o f  a c e t o n i t r i l e ,  f r o m  wh ich  t h e  appro- 

p r i a t e  volume i s  i n j e c t e d  d i r e c t l y  o n t o  t h e  column. The r e t e n t i o n  

t i m e  o f  t h e  d r u g  and t h e  i n t e r n a l  s tandard  i s  (5.9) and (3.3) 

minutes r e s p e c t i v e l y  g i v i n g  complete s e p a r a t i o n  w i t h  minimum i n t e r -  
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2 4 6 8 10 

F i g u r e  3 - S t a n d a r d  c u r v e  o f  i t r a c o n a z o l e  i n  p l a s m a .  

ference from o ther  plasma cons t i tuents .  Chromatograms o f  t y p i c a l  

aqueous i n j e c t i o n  o f  t h e  drug, blank plasma and plasma sample are  

shown i n  F igure  1. The area under t h e  peak o f  drug d i v ided  by t h e  

area under t h e  peak o f  t h e  i n t e r n a l  standard from both  the  aqueous 

s o l u t i o n  and t h a t  resu l ted  from e x t r a c t i n g  t h e  drug from t h e  plasma 

co r re la ted  l i n e a r l y  w i t h  concentrat ions i n  t h e  range o f  t h e  

concentrat ions tested. Cor re la t i on  coe f f i c i en ts  o f  t he  1 ines were 

0.9998 and 0.998. Figures 2 and 3 show t h e  standard curve o f  drug 

form s o l u t i o n  and t h a t  ex t rac ted  from plasma. The l i m i t  o f  

detect ion,  defined as f o u r  t imes t h e  base l ine  noise, was 250 ng/ml 
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Figure 4 - 
of the lowest detectable amount of the 
drug. 

High performance chromatogram 

TABLE 1 - Total Recovery fran the Extraction o f  Itraconazole 

Conc. ug/ml 2 Recovery 

1 

2.5 

5 

7.5 

10.0 

97.9 

98.3 

97.0 

97.5 

98.8 
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f o r  t h e  d r u g  i n  plasma, F ig .  4. There was l i t t l e  v a r i a t i o n  i n  t h e  

observed peak h e i g h t s  when plasma samples f r o m  d i f f e r e n t  i n d i v i d u a l s  

were used t o  c o n s t r u c t  t h e  c a l i b r a t i o n  curves. The method i s  r e p r o -  

d u c i b l e  w i t h  v a r i a t i o n  c o e f f i c i e n t  o f  l e s s  t h a n  12% a t  each 

concen t ra t i on .  The method o f  e x t r a c t i o n  i s  v e r y  e f f i c i e n t  and Tab le  

1 shows t h e  t o t a l  r e c o v e r y  f o r  t h e  e x t r a c t i o n  o f  t h e  d r u g  f r o m  

p l  asma. 

The l i m i t  o f  d e t e c t i o n  c o u l d  be i nc reased  by e v a p o r a t i n g  one m l  o f  

t h e  o r g a n i c  phase and r e c o n s t i t u t i n g  t h e  r e s i d u e  i n  100 u l  and 

i n j e c t i n g  20 t o  30 u l  o n t o  t h e  column. 
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