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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  reversed phase HPLC method f o r  the quant i -  

t a t i o n  o f  5 - f lucy tos ine  i n  capsules ( t h e  only  dosage form ava i lab le )  

has been developed. 

w i thout  any counter ion and the samples can be assayed a t  room tempera- 

ture.  The method i s  simple, reproducible,  prec ise and accurate w i t h  

percent r e l a t i v e  standard dev ia t ion  o f  0.77 based on 6 readings. There 

was no in te r fe rence from the exc ip ien ts  present i n  capsules and from 

f l u o r o u r a c i l  ( t h e  major product o f  decompositfon o f  5 - f lucy tos ine) .  

The recovery o f  5 - f lucy tos ine  from the synthet ic  mixtures was quant i -  

t a t i v e .  A simple e x t r a c t i o n  procedure f o r  5 - f lucy tos ine  from the 

capsules has been developed. 

The method requi res the use o f  a mobile phase 

INTRODUCTION 

5-Flucytosine (F igure 1) i s  used as an an t i funga l  agent. It i s  

o f t e n  given o r a l l y  i n  the form o f  capsules. No other  dosage form i s  

a v a i l a b l e  comnercial ly.  The USP-NF methodl f o r  the q u a n t i t a t i o n  o f  

f l u c y t o s i n e  i s  based on UV spectroscopy a t  285 nm. 

o f  decomposition o f  f lucytos ine,  f l u o r o u r a c i l ,  i n t e r f e r e s  w i t h  t h i s  

The major product  

193 

Copyright 0 199 1 by Marcel Dekker, Inc. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
X

av
ie

r 
U

ni
ve

rs
ity

 o
n 

01
/2

8/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



194 

H 

PRAMAR, DAS GUPTA, AND BETHEA 

2 

5 - Flucytosine. 

H 

0 

Fluorouracil. 

Figure 1 Structures of 5-flucytosine and fluorouracil. 

method. Another method2 for the quantitation of flucytosine has been 

reported. T h i s  method requi res the use of a pel 1 i cul a r  cat i  on-exchange 

resin a t  78'. 

w i t h  a mobile phase containing two counterions, 0.0025 M each of 

pentane sulfonic a c i d  sodium and heptane sulfonic acid sodium. 

counterions usually affect  the costly columns adversely and can shorten 

the i r  lives. 

s tabi l  Sty-indicating h i g h  performance 1 i q u i d  chromatography method f o r  

the quantitation of 5-flucytosine u s i n g  a mobile phase without a 

counterion and a t  room temperature. 

Biondi -- e t  a13 have reported a method based on HPLC 

The 

The purpose of these investigations was to  develop a 
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QUANTITATION OF 5-FLUCYTOSINE IN CAPSULES 195 

METHODOLOGY 

Mater ia ls :  A l l  the chemicals and reagents were USP, NF o r  ACS q u a l i t y  

and used w i thout  fu r ther  p u r i f i c a t i o n .  5-Flucytosine and 5- f luoroura-  

c i l  powders (Roche Laborator ies)  were used as received. 5-Aminouraci 1 

powder f o r  the i n t e r n a l  standard was suppl ied by Sigma Chemical Co. 

Equipment: 

Associates) 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 detector  (Schoeffel  I s  SF 770, Appl ied Biosystems) and a 

recorder (Omniscribe Yt3-12, Houston Instruments) was used. 

Pharmex c18 column (Par t  No. MP 002, 25 cm x 4.6 mm i.d. ) was used. 

Chromatographic Conditions: The mobi le phase was 0.05 M KH2P04 

b u f f e r  s o l u t i o n  i n  water (pH ~ 4 . 5 ) .  

detector  was s e t  a t  300 nm (AUFS 0.11, the c h a r t  speed was 30.5 cm/hr 

and the temperature was ambient. 

Preparat ion o f  Solut ions:  

f l u o r o u r a c i l  were prepared by d i s s o l v i n g  100.0 mg o f  the powder (0.1% 

each) i n  enough water t o  make 100.0 m l  o f  the so lut ion.  A stock solu- 

t i o n  o f  5-ami nouraci 1 ( t h e  i n t e r n a l  standard) was prepared by d i  ssol  v- 

. ing 20 mg o f  powder i n  enough water t o  make 500 m l  o f  the so lu t ion .  

A l l  the  stock so lu t ions  were prepared f resh  d a i l y .  These stock 

so lu t ions  were d i l u t e d  f u r t h e r  w i t h  water as needed. 

used standard s o l u t i o n  contained 100.0 ug/ml o f  5 - f lucy tos ine  and 12 

pg/ml o f  the i n t e r n a l  standard. 

Ex t rac t ion  o f  5-Flucytosine from Capsules: A f te r  an accurate weight o f  

10 capsules, a quant i t y  o f  the powder represent ing 100.0 mg o f  5 f l u c y -  

tos ine  was mixed w i t h  about 80 m l  of water. The mixture was s t i r r e d  

occasional ly  f o r  3-4 minutes, brought t o  volume (100.0 m l )  w i t h  water 

and f i l t e r e d  (F isher 's  9-803-5E f i l t e r  paper). 

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

A Med. 

The f l o w  r a t e  was 1.0 ml/min. The 

The stock so lu t ions  o f  5 - f lucy tos ine  and 5- 

The most commonly 

F i r s t  20 m l  o f  the 
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196 PRAMAR, D A S  G U P T A ,  AND BETHEA 

f i l t r a t e  was r e j e c t e d  and then some 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 

2.5 m l  q u a n t i t y  of t h e  c l e a r  f i l t r a t e  was mixed w i th  a 7.5 m l  q u a n t i t y  

o f  t h e  stock s o l u t i o n  o f  5-aminouraci l ,  t he  m i x t u r e  was brought  t o  

volume (25.0 m l )  w i t h  water  and assayed u s i n g  t h e  procedure desc r ibed  

below. 

Standard S o l u t i o n  w i t h  5-Fluorouracil : The most commonly used stan- 

dard  s o l u t i o n  c o n t a i n i n g  v a r y i n g  q u a n t i t i e s  o f  5 - f l u o r o u r a c i l  (20, 40 

and 60 pg/ml) were a l s o  prepared t o  determine t h e  i n t e r f e r e n c e  i n  t h e  

assay procedure. 

Assay Procedure: 

i n t o  t h e  chromatograph u s i n g  the  descr ibed c o n d i t i o n s .  

an i d e n t i c a l  q u a n t i t y  o f  t h e  s tandard  s o l u t i o n  was i n j e c t e d  a f t e r  t h e  

A 25 u l  q u a n t i t y  o f  t h e  assay s o l u t i o n  was i n j e c t e d  

For comparison, 

assay sample e lu ted .  The s tandard  s o l u t i o n  con ta ined  i d e n t i c a l  concen- 

t r a t i o n s  o f  t he  drug  (based on t h e  l a b e l  c l a i m )  and t h e  i n t e r n a l  

standard. 

Ca lcu la t i ons :  

t h e  peak h e i g h t s  ( d r u g / i  n t e r n a l  s tandard)  were d i  r e c t l y  re1  a t e d  t o  t h e  

concen t ra t i ons  o f  t h e  drug (range t e s t e d  - t 40% o f  t h e  s tandard  concen- 

t r a t i o n ) ,  t he re fo re ,  t h e  r e s u l t s  were c a l c u l a t e d  u s i n g  a s imp le  

equat ion:  

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 a t i o  of 

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

(Rph)s  

where (Rph)a i s  t he  peak h e i g h t  r a t i o  o f  t h e  assay sample and 

(RphIs t h a t  o f  t h e  s tandard  s o l u t i o n .  

RESULTS AND DISCUSSION 

The r e s u l t s  i n d i c a t e  (Tab le  1) t h a t  5 - f l u c y t o s i n e  can be quan t i -  

f i e d  i n  capsules us ing  an HPLC method w i t h o u t  t h e  a d d i t i o n  o f  coun te r -  
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QUANTITATION OF 5-FLUCYTOSINE IN CAPSULES 197 

TABLE 1 

ASSAY RESULTS OF THE DOSAGE FORMS, SYNTHETIC MIXTURES 
AND SOLUTIONS WITH 5-FLUOROURACIL 

Samp 1 e C1 aim Other Ingred ien ts  Percent o f  the 
Tested ( 5-F1 ucy t o s i  ne 1 ( i f  any) Label Claim Found 

Capsules 250 rng/capsule 

Capsules 500 mg/capsule 

So lu t ion  1 100 ug/ml 

So lu t ion  2 100 pg/ml 

So lu t ion  3 100 pg/ml 

Synthet ic  Mix tu re  1 

Synthet ic  Mix tu re  2 

20 mg/100 mg 

20 mg/100 mg 

Exc ip ien ts  100.6 

Exci p i  ents  102.8 

20 ug/ml o f  99.8 
f l  uorouraci  1 

f l  uorouraci  1 

60 pg/ml o f  100.4 
f l  uorourac i l  

10 mg f l u o r o u r a c i l  100.4 
and 70 mg dextrose 

10 mg f l u o r o u r a c i l  99.8 
and 70 mg o f  lac tose  

40 ug/ml o f  99.4 

ions and a t  room temperature. 

p rec ise  w i t h  a r e l a t i v e  percent standard dev ia t ion  o f  on ly  0.77 based 

on 6 readings. 

mixtures was q u a n t i t a t i v e  (Table 1). 

5- f lucy tos ine  from capsules i s  very simple. 

The method developed i s  accurate and 

The recovery o f  5 - f lucy tos ine  from the syn the t ic  

The e x t r a c t i o n  procedure f o r  

There was no in te r fe rence from the major product o f  decomposition, 

f luorourac i  1, i n  the assay method (Figure 28 1. A c t u a l l y  the wavelength 

of maximum absorpt ion f o r  5 - f lucy tos ine  i s  285 nm, however, a t  t h i s  

wave1 ength, f l  uorouraci  1 a1 so had s t rong absorption, hence the separa- 

t f o n  o f  5 - f lucy tos ine  from fquorourac i l  was no t  complete. By us ing  300 
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I- 
Y 
7 z 

A 

1 
2 

c 

I t- E r 
0 4 8 0  4 8 0  4 8 

2 

3 

C 

5 Y z 

1 

I 
MINUTES 

Figure 2 Sample chromatograms. Peaks 1-3 a r e  from aminouracil ( the  

in terna l  standard), 5-f lucytosine and f luorourac i l ,  

respectively.  Chromatogram A i s  from a standard solution; B 

frm a standard solut ion w i t h  60 uq/ml o f  f luorourac i l ;  and C 

from 250 mg capsules. For chromatographic conditions, see 

tex t .  
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QUANTITATION OF 5-FLUCYTOSINE IN CAPSULES 199 

nm as the wavelength, i t  was possible t o  separate both o f  them 

completely (peaks 2-3, Figure 2 ) .  

developed from a solution containing 60 u g h 1  of fluorouracil (peak 3 )  

and 100 vg/ml of 5-flucytosine (peak 2 ) .  More than 35% of flucytosine 

had to decompose for the solution to  contain this much fluorouracil. 

Also, there was no interference i n  the assay method from the excipients 

present i n  the capsules. 

The chromatogram i n  Figure 28 was 

The internal standard, 5-aminouracfl , had very strong absorption 

a t  300 nm ( ~ 8  times more on weight/weight basis than 5-flucytosine) and 

i t  separated completely from 5-flucytosine (peaks 1-2, Figure 2 ) .  

I t  is interesting to  point out t h a t  t o  establish an equilibrium 

between the mobile phase and the column i t  required about 30 minutes 

versus the usual time of 15-20 minutes. 

I n  conclusion, i t  can be stated that  the developed HPLC method i s  

stabil i ty-indicating, reproducible, precise and accurate. 
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