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Department of Pharmaceutics 
College of Pharmacy 

University of Tennessee 
Center f o r  the Health Sciences 

Memphis, Tennessee 381 63 

ABSTRACT 

A simple, r a p i d  and s p e c i f i c  HPLC method has been developed 
t o  determine acetazolamide concentrat ions i n  human plasma. The 
assay procedure requ i res  on ly  250 p1  o f  sample w i th  d i r e c t  i n j e c -  
t i o n  o f  the  organic supernatant a f t e r  p r o t e i n  p r e c i p i t a t i o n  w i t h  
a c e t o n i t r i l e .  Ch loro th iaz ide  was used as an i n t e r n a l  standard. A 
reversed-phase CI8 pBondapak column was employed fo r  the chromato- 

graphic separation. The e luent  was monitored a t  265 nm us ing  a UV 
va r iab le  wavelength detector.  The r e t e n t i o n  t imes f o r  acetazolamide 
(ACZ) and ch lo ro th iaz ide  (CTZ) were 6 and 8 min respec t i ve l y .  A 
l i n e a r  r e l a t i o n s h i p  (1-20.995) was obtained over the  1-20 pg/ml 
concentrat ion range. The l i m i t  o f  s e n s i t i v i t y  f o r  ACZ was 0.5 
pg/ml, w i t h  greater than 85% recovery o f  ACZ and i n t e r n a l  standard. 
The method was app l ied  t o  human plasma samples obtained a f t e r  
admin i s t ra t i on  o f  a 250 mg acetazolamide t a b l e t .  

* 
Author t o  whom correspondence should be addressed. 
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1466 HWANG ET AL. 

INTRODUCTION 

Acetazolamide, 5-acetoamino-1,3,4-thiadiazole-2-sulfonamide, 

(ACZ) is a carbonic anhydrase i n h i b i t i n g  drug which is used f o r  t he  

treatment o f  c e r t a i n  types o f  glaucoma. Since our l abo ra to r ies  were 

engaged i n  a p ro jec t  t o  assess t h e  pharmacokinetics o f  250 mg o r a l  

doses o f  ACZ i n  humans, a r e l i a b l e ,  simple assay was needed. The 

an t ic ipa ted  human plasma ACZ concentrat ions ranged from 0 t o  20 

m/ml (1,2). While electron-capture CLC ( 3 ) ,  and carbonic anhydrase 

i n h i b i t i o n  (1,4,5)assays have been used, HPLC methods have 

general ly replaced these procedures. However, t he  repor ted  HPLC 

methods invo lve  an e t h y l  acetate ex t rac t i on  step before i n j e c t i o n  

( 6 - 9 ) .  The purpose o f  t h i s  repo r t  is t o  describe a simple and r a p i d  

procedure which e l im ina tes  the  solvent e x t r a c t i o n  process. The 

technique uses an a c e t o n i t r i l e  p r e c i p i t a t i o n  w i t h  d i r e c t  i n j e c t i o n  

a f t e r  cen t r i fugat ion .  

EXPERIMENTAL 

Reagents and Mater ia ls  

Acetazolamide was obtained from Sigma Chemical Co. (St. Louis, 

MO). Chlorothiazide, a n a l y t i c a l  reagent grade was a g i f t  from 

Merck, Sharp and Dohme, A n a l y t i c a l  Research D i v i s i o n  (Rahway, N3). 

Ace ton i t r i l e ,  HPLC Grade, d i s t i l l e d - i n - g l a s s  was purchased from 

h r d i c k  and Jackson (Muskegeon, MI). G l a c i a l  ace t i c  acid, a n a l y t i -  

c a l  reagent grade, and sodium acetate anhydrous were obtained from 

Mal l ink rod t  Chemical Inc.  ( St. Louis, MO) . 
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Instrumentat ion and Condit ions 

The HPLC system consisted o f  a Hewlett-Packard Model 10818 

pump and autosampler. A Lambda-Max Model 480 UV de tec tor  operated 

a t  265 nm, w i t h  a s e n s i t i v i t y  s e t t i n g  o f  0.005 AUFS; a guard column 

conta in ing  iBondapak/Corasil 37-50 micron p a r t i c l e s ;  and a pre- 

packed 30 cm x 3.9 mn i .d.  s ta in less  s t e e l  $ondapak CI8 column, 

were a l l  from Waters Associates (Milford,MA). The chromatograms 

were recorded us ing  a 10 mV s t r i p  cha r t  recorder (Fisher Recordal l ,  

Series 500, Fair lawn, N3) a t  a cha r t  speed o f  0.1 in/min.  A 

Hewlett-Packard Model 3353 Laboratory Data System was used t o  

analyze chromatographic peak areas. 

The mobile phase consisted o f  an 0.05 M acetate bu f fe r l ace to -  

n i t r i l e  (94:6 v / v )  so lu t i on  adjusted t o  pH 4.5 w i th  g l a c i a l  ace t i c  

acid.  The mobile phase was f i l t e r e d  through a 47 mm, 0.45 p ,  

Nylon-66 f i l t e r  (Rainin, Woburn, MA) under vacuum p r i o r  t o  use. The 

chromatographic system was operated a t  ambient temperature w i th  a 

f l ow  r a t e  o f  2 ml/min. 

Standard So lu t ions  

An aqueous stock so lu t i on  o f  100 pg /ml  ACZ was prepared 

da i l y .  A l iquots  o f  the  s o l u t i o n  were d i l u t e d  w i th  deionized water 

t o  provide standard so lu t ions  ranging from 5 pg/ml t o  100 pg/ml. 

The aqueous i n t e r n a l  standard s o l u t i o n  contained 250 pg/ml o f  

ch lo ro th iaz ide ,  and was stored a t  5OC. 

So lu t ions  f o r  standard curves were prepared by combining 250 

p1 of drug-free plasma and 50 p 1  o f  a standard drug s o l u t i o n  o f  5, 
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1468 HWANG ET AL. 

25, 50 or 100 q / m l  ACZ i n  a 15 m l  s i l a n i z e d  con ica l  cen t r i f uge  

tube. A 50 p1 a l i q u o t  o f  an i n t e r n a l  standard s o l u t i o n  and 1 m l  o f  

a c e t o n i t r i l e  were added and vortexed. Blank plasma samples were 

also ca r r i ed  through the procedure, s u b s t i t u t i n g  deionized water 

f o r  drug and i n t e r n a l  standard, t o  determine endogenous i n t e r f e r -  

ences. The mixtures were vortexed f o r  20 seconds and cent r i fuged a t  

3000 rpm and 5OC f o r  10 min. Approximately 500 I J ~  o f  the  superna- 

t a n t  was t rans fe r red  t o  autosampler v i a l s  and 25 p l  was i n j e c t e d  

i n t o  the HPLC. 

Recovery Studies 

A standard curve was constructed us ing  aqueous standard drug 

so lu t ions  using the  procedure described above. Both the  aqueous and 

plasma standard curves were prepared on the  same days. The 

i n j e c t i o n  volumes used for a l l  samples was 25 ~ 1 .  A comparison was 

made o f  t h e  peak areas from the  aqueous and plasma standard curves 

t o  determine percent recovery. 

RESULTS 

A c e t o n i t r i l e  samples conta in ing  ACZ demonstrated no evidence 

o f  degradation over a 24 hour per iod  when s to red  a t  5OC. There was 

less  than a 4% change i n  the  slopes o f  standard curves from 1-20 

pg/ml when f resh  samples and samples stored i n  autosampler v i a l s  

f o r  24 hours a t  room temperature were compared. The aqueous i n t e r -  

n a l  standard so lu t i on  ( C T Z )  showed no s i g n i f i c a n t  degradation over 

a per iod  o f  one month when s to red  a t  5OC. 
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IRE 1 - HPLC Chromatograms o F o r t i f i e d  Human P asma Conta,.iing 
0 ,  1, 5, 10 and 20 p g / m l  of Acetazolamide (ACZ) and 
I n t e r n a l  Standard (1.S.). 

Standard curves were p l o t t e d  as the  peak area r a t i o  (ACZICTZ) 

versus the  ACZ plasma concentrat ion. Figure 1 i l l u s t r a t e s  a repre- 

senta t ive  HPLC chromatogram obtained dur ing the  assay o f  f o r t i f i e d ,  

pooled human plasma samples. The re ten t i on  t imes for ACZ and CTZ 

were 6 and 8 min, respect ively.  Typ ica l  chromatograms obtained from 

human plasma samples fo l l ow ing  a 250 mg o r a l  dose o f  acetazolamide 

are shown i n  Figure 2. No metabol i tes o f  ACZ have been reported and 
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FIGURE 2 - HPLC Chromatograms f o r  Human Plasma Samples Obtained 0.5 
(A), 1 ( B ) ,  1.5 (C), 2 (D) and 25 ( E l  Hours A f t e r  a 250 
mg Oral  Oose o f  Acetazolamide. 

blank pre-dose plasma obtained from subjects p a r t i c i p a t i n g  i n  a 

single-dose ACZ bioequivalency study d i d  not e x h i b i t  any i n t e r f e r -  

i ng  peaks i n  the  chromatograms. 

v i c i n i t y  o f  the  i n t e r n a l  standard f o r  some blank plasma samples, 

but these were less  than 2 percent o f  the  i n t e r n a l  standard peak. 

Standard curves cons is ten t l y  exh ib i ted  exce l l en t  l i n e a r i t y  over the  

ACZ concentrat ion range o f  1-20 pg/ml, w i th  n e g l i g i b l e  i n te rcep ts  

and c o r r e l a t i o n  c o e f f i c i e n t s  i n  the  range o f  0.995-0.999. 

Small peaks were noted i n  the 

F o r t i f i e d  c o n t r o l  plasma samples conta in ing  1 or 20 pg/ml o f  

ACZ (N= 8-10) were analyzed using the  standard curves t o  determine 
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FIGURE 3 - Typ ica l  Acetazolamide Plasma Concentration-Time P r o f i l e  
A f t e r  Admin is t ra t ion  o f  a 250 mg Ora l  Dose t o  a Human 
Subject. 

drug concentrat ions.  I t  was ca l cu la ted  t h a t  the  1 and 20 ug/ml 

samples contained 0.86 (S.D.=O.II) and 20.10 (S.D.=0.59) ug/ml, 

respec t ive ly .  The lower l i m i t  o f  s e n s i t i v i t y  was found t o  be 0.50 

m/ml w i th  a s igna l - to -no ise  r a t i o  o f  2. The recovery o f  ACZ over 

the range 5 t o  20 M / m l  was 90% (%C.V.=6.70,N=4) and 86.6% f o r  CTZ 

(%C.V.=9.80,N=4). F igure  3 i l l u s t r a t e s  a representa t ive  ACZ plasma 

concentrat ion-t ime p r o f i l e ,  when the  assay was app l ied  t o  plasma 

samples obtained from a human who had rece ived a 250 mg o r a l  dose 

o f  drug. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
3
5
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



1472 HWANG ET AL. 

I n  conclusion, a r a p i d  method has been developed f o r  t he  assay 

o f  acetazolamide i n  plasma. To date the  method has been appl ied t o  

the  analysis o f  over 500 plasma samples obtained dur ing  a 0-25 h r  

per iod  a f t e r  admin is t ra t ion  o f  a 250 mg acetazolamide t a b l e t  t o  

human subjects. 
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