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ABSTRACT 

A s t a b i l  i t y - i n d i c a t i n g  high-performance 1 i q u i d  chromatographic 

method f o r  t h e  q u a n t i t a t i o n  o f  f l u o x e t i n e  hyd roch lo r i de  i n  capsules 

( t h e  o n l y  dosage form a v a i l a b l e )  has been developed. The method i s  

accura te  and p r e c i s e  w i t h  a percent  r e l a t i v e  standard d e v i a t i o n  o f  

1.04 based on 6 readings. An e x c e l l e n t  separa t ion  o f  f l u o x e t i n e  f rom 

methyl t es tos te rone  ( t h e  i n t e r n a l  standard) was achieved, and sharp 

peaks were ob ta ined by adding a c e t i c  a c i d  t o  the  mob i le  phase. 

i n a c t i v e  i n g r e d i e n t s  p resent  i n  t h e  capsule powder d i d  n o t  i n t e r f e r e  

w i t h  t h e  assay procedure. The recovery o f  f l u o x e t i n e  from t h e  

s y n t h e t i c  m ix tu res  was q u a n t i t a t i v e .  The drug appears t o  be very 

s t a b l e  i n  t h e  a c i d i c  medium and h i g h l y  suscep t ib le  t o  degradat ion  i n  

t h e  bas i c  medium. 

The 

INTRODUCTION 

F l u o x e t i n e  hyd roch lo r i de  ( F i g u r e  1 )  i s  e x t e n s i v e l y  used as an 

an t idepressant  f o r  o r a l  admin i s t ra t i on .  It i s  a r e l a t i v e l y  newer 
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250 P R A M A R ,  D A S  G U P T A ,  AND B E T H E A  

F i  gure 1 S t r u c t u r e  o f  F1 u o x e t i  ne Hydrochl o r i  de. 

compound and un re la ted  t o  t h e  t r i c y c l i c ,  t e t r a c y c l i c  o r  o t h e r  a v a i l a b l e  

an t idepressants .  The q u a n t i t a t i o n  o f  f l u o x e t i n e  from capsules has no t  

been repor ted .  

The purpose o f  these i n v e s t i g a t i o n s  was t o  develop a s t a b i l i t y -  

i n d i c a t i n g  assay method f o r  the  q u a n t i t a t i o n  o f  f l u o x e t i n e  hydro- 

c h l o r i d e  u s i n g  HPLC. 

METHODOLOGY 

Chemicals and Reagents: A l l  the  chemicals 

ACS q u a l i t y  and used w i t h o u t  f u r t h e r  p u r i f  

c h l o r i d e  powder was generously supp l i ed  by 

such. A l l  t he  capsules were o f  commercial 

and reagents were USP-NF o r  

c a t  on. F l u o x e t i n e  hydro- 

E l i  L i l l y  & Co. and used as 

l o t s .  

Equipment: A high-pressure 1 i q u i d  chromatograph (ALC 202, Waters 

Assoc ia tes)  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 de tec to r  ( S c h o e f f e l ' s  SF 770, App l i ed  Biosystems) and a 

reco rde r  (Omniscr ibe 5213-12, Houston Ins t ruments )  was used. 

column (Microbondapak, 30 cm x 3.9 tnn i .d. ,  Waters Assoc ia tes)  was t h e  

s t a t i o n a r y  phase. 

Chromatographic Cond i t ions :  

a c e t o n i t r i l e  i n  0.01M KH2P04 aqueous b u f f e r  s o l u t i o n ,  w i t h  o r  

w i t h o u t  0.2% g l a c i a l  a c e t i c  acid(V/V).  

A c18 

The mob i le  phase conta ined 45% V/V o f  

The f l o w  r a t e  was 2.0 ml/min, 
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FLUOXETINE HYDROCHLORIDE 259 

t h e  s e n s i t i v i t y  was 0.1 AUFS ( a t  234 nm), t he  c h a r t  speed was 30.5 

cm/hr and the  temperature was ambient. 

P repara t i on  o f  S o l u t i o n s :  A 0.08% s tock  s o l u t i o n  o f  f l u o x e t i n e  

h y d r o c h l o r i d e  i n  water  was prepared f r e s h  d a i l y .  A 0.025% s tock  

s o l u t i o n  o f  methyl  t e s t o s t e r o n e  ( t h e  i n t e r n a l  s tandard)  i n  methanol was 

prepared by d i s s o l v i n g  25.0 mg o f  the  drug i n  enough methanol t o  make 

100.0 m l .  These s tock  s o l u t i o n s  were mixed and d i l u t e d  f u r t h e r  w i t h  

water  as needed. The most commonly used s tandard  s o l u t i o n  con ta ined  

160 pg/ml o f  f l u o x e t i n e  hyd roch lo r i de  and 50 u g h 1  o f  me thy l tes tos -  

te rone.  A 0.1 m l  q u a n t i t y  o f  SO.lNHC1 was added t o  25 m l  o f  the  f i n a l  

vo l  ume. 

E x t r a c t i o n  Procedure From The Capsules: 

were weighed a c c u r a t e l y  and a q u a n t i t y  o f  the  powder r e p r e s e n t i n g  20 mg 

o f  f l u o x e t i n e  h y d r o c h l o r i d e  was mixed w i t h  0.5 m l  o f  % O . l N H C l  and 20 m l  

o f  water  and s t i r r e d  f o r  % 3  minutes us ing  a s t i r r i n g  rod. The m i x t u r e  

was b rough t  t o  volume (25.0 m l )  w i t h  water,  f i l t e r e d  ( F i s h e r ' s  

9-803-5-E f i l t e r  paper) ,  t he  f i r s t  5 m l  o f  t h e  f i l t r a t e  was r e j e c t e d  

and then some was 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 .  A 5.0 m l  q u a n t i t y  o f  

the  c l e a r  f i l t r a t e  was mixed w i t h  5.0 ml q u a n t i t y  o f  t he  stock s o l u t i o n  

o f  me thy l tes tos te rone  and brought  t o  25.0 m l  w i t h  water.  

E x t r a c t i o n  Procedure From The S y n t h e t i c  M ix tu res :  

procedure f rom t h e  s y n t h e t i c  m ix tu res  was the  same as f o r  t h e  capsules,  

The con ten ts  o f  10 capsu les  

The e x t r a c t i o n  

except  t h a t  no f i l t r a t i o n  was requ i red .  

Decomposi t ion o f  F l u o x e t i n e  Hydroch lo r i de :  A 5.0 m l  q u a n t i t y  o f  the 

s tock  s o l u t i o n  was mixed w i t h  e i t h e r  0.1 m l  o f  S l N  H2SO4 O r  1 m l  o f  

% 0.1 N NaoH s o l u t i o n  i n  a 150 m l  beaker. A 10 m l  q u a n t i t y  o f  wa te r  

was added and t h e  m i x t u r e  heated t o  b o i l i n g  f o r  15  minu tes  us ing  a ho t  

p l a t e  (more water  was added as needed, t o  p reven t  sp lash ing ) .  The 
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260 PRAMAR, D A S  G U P T A ,  AND BETHEA 

s o l u t i o n  was coo led  t o  room temperature, a c i d i f i e d  (pHQ21, us ing  1 N  

H2SO4 s o l u t i o n ,  brought t o  volume (25.0 m l )  w i t h  water,  and 

assayed. The i n t e r n a l  standard was no t  added, i n  

peaks i n  the  chromatograms. 

Assay Procedure: A 20.0 p1 q u a n t i t y  o f  the  assay 

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

purpose o f  comparison, an i d e n t i c a l  volume o f  t h e  

order  t o  d e t e c t  new 

s o l u t i o n  was i n j e c t e d  

bed above. For  

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 .  

con ta ined i d e n t i c a l  concen t ra t i ons  o f  f l u o x e t i n e  hyd roch lo r i de  (based 

on t h e  l a b e l  c la im)  and t h e  i n t e r n a l  standard. 

Ca lcu la t i ons :  

r a t i o s  o f  peak he igh ts  ( d r u g / 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  the  concen t ra t i ons  o f  f l  u o x e t i  ne hydroch lo r ide ,  t h e r e f o r e ,  t h e  

The standard s o l u t i o n  

Since 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 e s u l t s  were c a l c u l a t e d  us ing  a s imple equat ion :  

where (Rph 

and (Rphls 

decomposed 

( Rph )a - x 100 = pe rcen t  o f  t h e  l a b e l  c l a i m  found 

(Rph) s 

a i s  the  r a t i o  o f  t he  peak he igh ts  o f  t he  assay sample 

t h a t  o f  t h e  standard s o l u t i o n .  I n  t h e  case o f  t he  

s o l u t i o n s ,  the  r e s u l t s  were es t imated  by d i r e c t  comparison 

o f  peak he igh ts  (assay ls tandard)  o f  f l u o x e t i n e  hyd roch lo r i de ,  s ince  no 

i n t e r n a l  standard was added. 

equat ion  can be used on ly  i f  the  concen t ra t i ons  o f  drug i n  t h e  assay 

and standard were s i m i l a r  (+ 3 % ) ,  otherwise, a standard curve  should be 

cons t ruc ted .  The standard curve  (F igu re  2 )  d i d  show an unexpectedly 

h i g h  Y - in te rcep t  va lue  which the  au thors  cannot exp la in .  However, t h e  

c o r r e l a t i o n  c o e f f i c i e n t  va lue  f o r  t he  read ings  was 0,999. 

It should be p o i n t e d  o u t  t h a t  t h e  above 
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Figure 2 Standard curve of the r a t i o s  o f  the peak heights 

( d r u g / i  nternal standard) versus f l  uoxetine hydrochloride 

concentrat ions.  
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262 PRAMAR, D A S  G U P T A ,  AND BETHEA 

TABLE 1 

ASSAY RESULTS FROM THE CAPSULES AND SYNTHETIC MIXTURES 

Dosage Form o r  
Sy n t he t i c M i  x t u  r e  

Claim per Percent o f  t h e  
Capsule Label C la im Found 

1. 

2. 

3 .  

4 .  

5. 

~~ 

Capsules 20 mg o f  99.1 
F l u o x e t i n e  Base 

Capsules 
( d i f f e r e n t  l o t )  

Capsules 
( d i f f e r e n t  1 o t )  

Syn the t i c  M i x t u r e  1 

Syn the t i c  M i x t u r e  2 

as above 98.3 

as above 96.3 

20 mg o f  100.9 
F l u o x e t i n e  HC1 i n  
200 mg o f  dex t rose  

F l u o x e t i n e  HC1 i n  
200 mg o f  Lactose 

20 mg o f  100.6 

RESULTS AND DISCUSSION 

The r e s u l t s  i n d i c a t e  (Table 1) t h a t  t he  developed method can be 

used t o  q u a n t i f y  f l u o x e t i n e  hyd roch lo r i de  i n  capsules ( t h e  o n l y  dosage 

form a v a i l a b l e ) .  

r e l a t i v e  standard d e v i a t i o n  o f  1.04 based on 6 readings. The 

separa t i on  o f  me thy l tes tos te rone  (peak 2 i n  F igu re  38) f rom the  drug 

(peak 1 i n  F i g u r e  3B) was complete. 

Chromatogram A i n  F igu re  3 was developed us ing  a mob i le  phase w i t h o u t  

g l a c i a l  a c e t i c  ac id .  I n  t h i s  chromatogram the  separa t i on  was n o t  

The method i s  accura te  and p r e c i s e  w i t h  percent  

It should be po in ted  o u t  t h a t  

complete and the  peaks were n o t  sharp. 

( V / V )  o f  a c e t i c  a c i d  gave e x c e l l e n t  separa t i on  and sharp peaks ( F i g u r e  

However, t he  a d d i t i o n  o f  0.2% 
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FLUOXETINE HYDROCHLORIDE 26 3 
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MINUTES 

F i g u r e  3 Sample chromatograms. Peaks 1-2  a r e  f rom f l u o x e t i n e  and 

methyl  t es tos te rone ,  r e s p e c t i v e l y .  Chromatogram A i s  f rom a 

s tandard  s o l u t i o n  when the  mob i l e  phase d i d  n o t  c o n t a i n  

a c e t i c  ac id ;  B f rom a s tandard  s o l u t i o n ,  w i t h  a c e t i c  a c i d  i n  

t h e  mob i l e  phase; C f rom a base c a t a l y z e d  sample; and D f rom 

a capsule (#1 i n  Tab le  1). 

see t e x t .  

Fo r  chromatographic c o n d i t i o n s ,  

3B). There fore ,  a l l  t h e  s t u d i e s  were conducted u s i n g  a mob i l e  phase 

w i t h  a c e t i c  ac id .  

a c i d i c  s o l u t i o n .  However, i n  an a l k a l i n e  s o l u t i o n ,  t h e  decomposi t ion 

was a lmost  t o t a l  ( F i g u r e  3C). On the  a c i d i c  s ide ,  t he  drug appears t o  

F l u o x e t i n e  h y d r o c h l o r i d e  d i d  n o t  decompose i n  an 
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264 PRAMAR, D A S  GUPTA,  AND BETHEA 

be s tab le .  

i n t e r f e r e  w i t h  the  drug o r  t he  i n t e r n a l  standard. 

The decomposed s o l u t i o n  d i d  n o t  show any peaks which cou ld  

E x t r a c t i o n  Procedure f rom Capsules and t h e  Syn the t i c  M i x t u r e s :  

e x t r a c t i o n  procedure i s  very  simple, and the re  was no i n t e r f e r e n c e  

The 

( F i g u r e  3D) f rom the  e x c i p i e n t s  p resent ,  which i nc luded  FD&C Blue #1, 

g e l a t i n ,  i r o n  oxide, s t a r c h  and t i t a n i u m  d iox ide .  
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