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ABSTRACT 

The s t a b i l i t y  o f  t he  an t i funga l  drug Ketoconazole (Kz) i n  an e thano l i c  s o l u t i o n  

The e thano l ic  so lu t i ons  o f  Kz were placed i n  e i t h e r  c lea r  o r  amber was examined. 

g lass  b o t t l e s  and s to red  e i t h e r  a t  roan temperature o r  a t  8 

assayed using, a s e n s i t i v e  simple high pressure l i q u i d  chromatography procedure. 

Resul ts demonstrated no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between o r  among the  

t e s t  so lu t i ons  over time, regardless o f  the  storage cond i t i ons  o r  the  concentrat ions 

(P>O. 05). 

C f o r  29 days. Kz was 

INTRODUCTION 

Ketoconazole, c i  s-1-acetyl-4( 4-(2-( 2,4-di chlorophenyl 1 ) -2-( 1H-imidazol-l- 

y l  imethlyl)-l-,3-dioxolan-4-yl) methoxy)phenly) p lperaz ine  i s  a new an t i f uga l  agent 

(1 ) .  It was developed as a s o l i d  o ra l  dosage form t o  circumvent the  problems 

associated w i t h  prolonged intravenous therapy (eg. p h l e b i t i s ,  i n f e c t i o n ,  

pos t -ph leb i t i c  syndrome). 

a n t i f u g a l  a c t i v i t y  and i t  has been shown t o  be p a r t i c u l a r l y  e f f e c t i v e  aga ins t  fungal  

i n f e c t i o n s  r e s i s t a n t  t o  o ther  conventional therapies (1). Kz i s  ava i l ab le  as 200mg 

t a b l e t s  and i t  has been shown t h a t  dosing f o r  ch i l d ren  may vary  f r m  20 mg th ree  

t imes d a i l y  t o  200 mg once d a i l y  (1).  

o r a l  dosage form t o  p e d i a t r i c  populat ion may inc lude l a c k  o f  un i fo rm i t y  of dose due 

t o  s p l i t t i n g  o f  t he  t a b l e t .  

ketoconazole t o  se lec ted  p a t i e n t  populat ions no t  capable o f  t o l e r a t i n g  a sol i d  o r a l  

dosage form, a s tab le  s o l u t i o n  o f  the  drug i s  des i rab le .  

Ketoconazole d isp lays  a broad spectrum o f  i n - v i v o  

Thus, the  problem o f  admin is te r ing  a s o l i d  

To a l l e v i a t e  the  problems associated w i t h  admin is te r ing  
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Therefore, the  purpose o f  t h i s  i nves t i ga t i on  was t o  study the  s t a b i l i t y  o f  

Kz s o l u t i o n  stored i n  a d i f f e r e n t  l i g h t  and temperature Condi t ions over a 

twenty-nine day per iod .  

WTERIALS AND METHODS 

An i s o c r a t i c  HPLC procedure was developed f o r  the  assay o f  ketoconazole. 

rec ip roca t ing  p i s ton  so lvent  d e l i v e r y  system s e t  a t  a f l ow  r a t e  o f  2ml/min, was used 

t o  d e l i v e r  the mobile phase onto a s ta in less  s t e e l  reverse phase column 

(uBondapak/CN; 30 cm by 3.9mm, Waters Assoc.). 

system v i a  a septumless un iversa l  1 i q u i d  chromatograph i n j e c t o r  (Waters Assoc. Model 

u6K). Absorbance was measured using a va r iab le  wavelength de tec tor  (Waters Assoc., 

Model 450) se t  a t  234 nm. 

A 

Samples were de l i vered  onto the  

Ketoconazole (Lo t  No. 80502, Janssen Pharmaceutica, New Brunswick, NJ) i n  the  

powder form was used t o  prepare standard and t e s t  so lu t ions .  

grade water, served as veh ic les  f o r  ketoconazole. 

phosphate (monobasic) was prepared and i t s  pH was adjusted t o  6.0 using 2N NaOH. 

Potassium phosphate was combined w i t h  HPLC grade a c e t o n i t r i l e ,  60:40 (v/v)  

respec t ive ly .  

l i g h t ,  temperature and t i m e  on the  s t a b i l i t y  o f  ketoconazole, so lu t i ons  were 

subjected t o  four  d i f f e r e n t  experimental cond i t ions ,  namely ambient temperature, 

r e f r i g e r a t i o n ,  l i g h t  exposed and l i g h t  protected. 

E thy l  a lcohol  and HPLC 

A 0.005M s o l u t i o n  o f  potassium 

Two concentrat ions o f  each t e s t  s o l u t i o n  t o  study the  e f f e c t  o f  

The t ( s t  so lu t i ons  o f  Kz were made by prepar ing  stock and from t h i s  stock,  50 

From these t e s t  so lu t i ons  ng/20 u l  and 100 ng/20 u l  t e s t  so lu t i ons  were prepared. 

the  fo l l ow ing  experimental cond i t ions  were maintained f o r  a t o t a l  o f  29 days: 50 

ng/20 u l  ambient temperature exposed t o  l i g h t ,  50 ng/20 u l  ambient temperature 

pro tec ted  from l i g h t ,  100 ng/20 u l  ambient temperature exposed t o  l i g h t ,  50 ng/EO u l  

r e f r i g e r a t e d  exposed t o  l i g h t ,  and 100 ng/20 u l  r e f r i g e r a t e d  pro tec ted  f r o m  l i g h t .  

A l l  groups o f  the t e s t  so lu t i ons  were placed under these cond i t ions  f o r  

29 days. Each group was made up of two t e s t  so lu t i ons  run  i n  dup l ica tes .  Samples 

were assayed on days 1, 2,3,5,8, 15, 22, and 29. A l l  data were subjected t o  a twa 

way ana lys is  o f  variance w i th  repeated measures. 

RESULTS 

Using t h i s  HPLC procedure i t  was found t h a t  assay procedure produced a standard 

curve w i t h  l i n e a r i t y  var ied  from .997 t o  0.999. The mean slope f o r  a l l  regression 

l i n e s  was 0.055 w i t h  a r e l a t i v e  standard dev ia t i on  o f  0.008. The y - in te recept  
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KETOCONAZOLE IN ETHANOLIC SOLUTIONS 

F i g u r e  1: E f f e c t  o f  t y p e  o f  c o n t a i n e r ,  t empera tu re  and t i m e  on t h e  s t a b i l i t y  of 

ke toconzo le  i n  e t h a n o l i c  s o l u t i o n .  

averaged 0.467 w i t h  a r e l a t i v e  standard dev ia t i on  o f  0.092. The r e s u l t s  o f  the  

s tudy  r e l a t i n g  t o  the  e f f e c t  o f  l i g h t ,  temperature and t ime on the  s t a b i l i t y  o f  

ketoconazole i s  presented i n  f i g u r e  1. 

temperature, l i g h t  o r  the du ra t i on  o f  ketoconazole storage i n  e thano l i c  s o l u t i o n  

have no s i g n i f i c a n t  e f f e c t  (p>0.05) on the concent ra t ion  o f  t h i s  drug. 

The r e s u l t s  i n d i c a t e  t h a t  t he  storage 

DISCUSSION 

Kz determinat ions have been demonstrated by gas chromatography (2-4)  and 

bioassay (5-7) procedures. 

s p e c i f i c  and sens i t i ve .  

ethanol  so lu t i on  i s  very u n l i k e l y .  The p o s s i b l i t y  o f  degradation o f  ketoconzole was 

The HPLC procedure developed I n  our l abo ra to ry  i s  rap id .  

I n  HPLC ana lys i s  peak m ig ra t i on  due t o  the  use o f  H20 i n  
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v e r i f i e d  by conducting a standard curve w i t h  a l l  the  tes ted  ketoconzaole samples. 

Everytime the  ana lys is  was ran  t h e r e  was no observable d i f f e rence  i n  the  U.V. 

spectrum o f  our standard ketoconazole ma te r ia l  when compared t o  the  tes ted  

ketoconazole mater ia l ,  thus i n d i c a t i n g  r e l a t i v e  s t a b i l i t y .  

The present study descr ibes the  s t a b i l i t y  o f  ketoconazole i n  an e thano l i c  

so lu t i on .  

f e a s i b i l i t y  o f  s t o r i n g  ketoconazole, t h a t  remains unchanged, i n  so lu t i on .  Th is  

e thano l i c  ketoconazole so lu t i on  may prove s u i t a b l e  f o r  human consumption. The data 

presented here suggests t h a t  such a s o l u t i o n  cou ld  be produced i n  order t o  a l l e v i a t e  

the  problems o f  administer ing a t a b l e t  t o  p a t i e n t s  who may be unable t o  swallow a 

s o l i d  o ra l  dosage form, which i s  t y p i c a l  o f  the  p e d i a t r i c  populat ions.  The o r a l  

s o l u t i o n  would be r e l a t i v e l y  easy* to  administer,  thereby decreasing p a t i e n t  anx ie ty  

and decreasing f r u s t r a t i o n  t o  the  personnel admin is te r ing  the  drug. 

stock so lu t i on  of ketoconazole would a l so  e l im ina te  the  d a i l y  labor ious  task  o f  

crushing tab le ts .  

thus prov id ing  a convenient t ime-saving formulat ion.  

To our knowledge, t h i s  i s  t h e  f i r s t  r e p o r t  t h a t  demonstrates t h e  

Prepar ing a 

F i n a l l y ,  i t  would o f f e r  an a l t e r n a t i v e  mode o f  admin is t ra t ion ,  

1. 

2.  

3. 

4. 

5. 

6. 

7. 
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