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ARS TRACT 

A s imple c o l o r i m e t r i c  procedure t o  q u a n t i f y  piroxicarn i n  
capsules has been developed. The method i s  based on the  r e a c t i o n  
between p i rox  icam and 4-aminoantipyrine producing an orange c o l o r  
which can be measured a t  490 nm. The method i s  accurate and prec ise  
w i t h  a percent re1 a t i v e  standard dev ia t i on  o f  0.8 based on 5 read- 
ings. The r e s u l t s  compared very we l l  w i th  t h e  r e s u l t s  obta ined 
using the HPLC procedure. The e x t r a c t i o n  o f  p i rox icam from the 
capsule powder i s  very  simple which requ i res  on ly  4 minutes, versus 
a 30 minute mechanical shaking recommended by the  USP-NF. The 
r e s u l t s  o f  t h e  decomposed samples were s im i la r  t o  t h e  r e s u l t s  
obtained using the HPLC method. 

INTRODUCTION 

Piroxicam i s  a new non-stero ida l  ant i in f lammatory drug which i s  

ex tens i ve l y  used i n  medicine. 

t a t i v e  determinat ion o f  p i rox icam i n  capsules i s  based on high-per- 

formance 1 i q u i d  chromatography (HPLC). 

expensive equipment and are o f ten  t ime consuming. It i s  we l l  known 

t h a t  4-aminoantipyrine couples w i th  some selected drugs w i th  a 

phenolic One o f  the drugs h i c h  was assayed using t h i s  

The USP-NF procedure' f o r  the quant i -  

The HPLC methods r e q u i r e  
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4 30 PARASRAMPURIA AND DAS GUPTA 

r e a c t i o n  was phenylephr ine hyd roch lo r i de4 .  

undertaken t o  determine i f  p i r o x i c a m  would couple w i t h  4-aminoant i -  

These s t u d i e s  were 

p y r i n e  and i f  i t  c o u l d  be used t o  q u a n t i f y  t h e  drug i n  capsules.  

The purpose o f  these i n v e s t i g a t i o n s  was t o  develop an a l t e r n a t e  

method which would r e q u i r e  inexpensive equipment and c o u l d  be used 

i n  those l a b o r a t o r y  which do no t  have HPLC a v a i l a b l e .  The method 

cou ld  a l s o  be used t o  c o n f i r m  HPLC r e s u l t s  because o f  i t s  s i m p l i c i t y .  

METHODOLOGY 

Chemicals and Reagents - A l l  t h e  chemicals  and reagents were USP-NF 

o r  ACS qua1 i t y  and used w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  P i rox icam 

powder was generously  suppl  i e d  b y  P f i z e r  Labora to r ies .  The capsules 

were o f  t h e  commercial l o t s .  

Equipment - A Bausch & Lomb Spec t ron i c  20 was used t o  measure the 

c o l o r .  The pH values were determined us ing  a Beckmann d i g i t a l  

pHmeter (model 4500). 

P r e p a r a t i o n  o f  Standard S o l u t i o n s  - A 0.5 mg/ml s o l u t i o n  o f  p i r o x i -  

cam i n  methanol was prepared f r e s h  every week. 

P r e p a r a t i o n  o f  Assay S o l u t i o n s  f r o m  Capsules - A q u a n t i t y  o f  t h e  

powder r e p r e s e n t i n g  25.0 mg o f  p i r o x i c a m  (based on t h e  l a b e l  c l a i m )  

was mixed w i t h  enough methanol t o  make 50.0 m l  o f  t h e  m i x t u r e .  The 

m i x t u r e  was s t i r r e d  f o r  3-4 minutes,  f i l t e r e d  ( F i s h e r  9-803-5E 

f i l t e r  paper was used), f i r s t  10 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 c o l l e c t e d  f o r  assay. Fo r  con ten t  u n i f o r m i t y ,  t h e  c o n t e n t s  

o f  one capsule c o n t a i n i n g  20 mg o f  p i r o x i c a m  were mixed w i t h  enough 

methanol t o  make 40.0 m l  o f  t h e  m ix tu re .  The r e s t  of t h e  procedure 

i s  t h e  same as g i v e n  above. 
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DETERMINATION OF PIROXICAM IN CAPSULES 631 

P r e p a r a t i o n  o f  S o l u t i o n s  f o r  t h e  Assay Method - The aqueous so lu -  

t i o n s  o f  potass ium f e r r i c y a n i d e  ( 6 % ) ,  4-aminoan t ipy r ine  (3%) and 

sodium bo ra te  ( 2 % )  were prepared f r e s h  e v e r y  4 hou rs .  

Assay Procedure - A 1.2 m l  q u a n t i t y  o f  t h e  s tandard s o l u t i o n  o f  t h e  

assay s o l u t i o n  was t r a n s f e r r e d  t o  a 25 m l  v o l u m e t r i c  f l a s k ,  a 1.0 m l  

q u a n t i t y  o f  potassium f e r r i c y a n i d e  added and the m i x t u r e  brought  t o  

app rox ima te l y  23 m l  w i t h  sodium b o r a t e  b u f f e r .  It was mixed, a 1.0 

m l  q u a n t i t y  o f  4 -aminoan t ipy r ine  s o l u t i o n  added and brought  t o  

volume w i t h  water. The orange c o l o r  so produced was measured a t  490 

nm ( t h e  wavelength o f  maximum absorbance) a g a i n s t  a reagen t  b l a n k  

prepared b y  s u b s t i t u t i n g  methanol f o r  t h e  p i r o x i c a m  s o l u t i o n .  

C a l c u l a t i o n s  - S ince  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  

c o n c e n t r a t i o n s  were d i r e c t l y  r e l a t e d  t o  t h e  absorbance v a l u e s  ( range 

t e s t e d  - + 33.3% o f  t h e  standard c o n c e n t r a t i o n ) ,  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 equa t ion  

Aa - x 100 - Percen t  o f  t h e  l a b e l  c l a i m  found 
A S  

where A, i s  absorbance va lue o f  t h e  assay s o l u t i o n  and As t h a t  of 

t h e  s tandard s o l u t i o n .  F o r  comparison purposes, some o f  t h e  samples 

were a l so  assayed u s i n g  a HPLC method s i m i l a r  t o  the one g i v e n  i n  

t h e  USP-NF'. 

a c e t o n i t r i l e  w i t h  700 m l  o f  t h e  c i t r a t e - p h o s p h a t e  b u f f e r  solut ion1. 

The f i n a l  pH o f  t h e  mob i l e  phase was 4.0 (+ - 0.1). 

2.5 ml/min and the s e n s i t i v i t y  was s e t  a t  0.04 (254 nm). The s ta -  

t i o n a r y  phase was microbondapak c18 column ( 3 0  n x 3.9 mm i.d., 

Waters Assoc ia tes ) .  F1 uoxynesterone was used as t h e  i n t e r n a l  

The m o b i l e  phase was prepared by m i x i n g  300 m l  o f  

The f l o w  r a t e  was D
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632 PARASRAMPURTA AND DAS GUPTA 

standard. The i n j e c t i o n  volume was 20 111 conta in ing  100 vg/ml o f  

piroxicam and 200 vg/ml o f  fluoxymesterone i n  methanol. The r e s u l t s  

were ca lcu la ted  by comparing the r a t i o s  o f  the  peak he igh ts  (drug/ 

i n te rna l  standard) s ince both the assay and standard so lu t i ons  

contained iden t i ca l  concentrat ions of t h e  drug (based on t h e  l a b e l  

c la im) and the i n te rna l  standard. 

Decomposition o f  P i rox icam Under D r a s t i c  Condi t ions - Ten (10.0) m l  

o f  the standard so lu t i on  o f  p i rox icam was mixed w i th  1.0 m l  o f  water 

( i n  a 150 m l  beaker) and e i t h e r  1 m l  o f  1N NaOH o r  1 m l  o f  1N H2S04 

so lu t i on  and t h e  mixtures were heated t o  b o i l i n g  on a hot p la te .  

A f te r  10 minutes of b o i l i n g ,  the  mixtures were cooled, n e u t r a l i z e d  

(us ing e i t h e r  1 N  H2SO4 o r  1 N  NaOH s o l u t i o n )  and heated again 

(gen t l y )  t o  evaporate the  solvent. The res idues were d isso lved i n  

10.0 m l  o f  methanol and f i l t e r e d .  The c lea r  f i l t r a t e  were assayed 

using both t h e  developed c o l o r i m e t r i c  method and the  HPLC method. 

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 h e  developed method can be 

used to  assay p i rox icam i n  capsules. The r e s u l t s  were s i m i l a r  t o  

t h e  r e s u l t s  obtained using the  HPLC method (Table 1). 

from the syn the t ic  mix tures was q u a n t i t a t i v e  (Table 1 ) .  

i s  accurate and prec ise w i t h  a percent r e l a t i v e  standard d e v i a t i o n  

The recovery 

The method 

o f  0.8 based on 5 readings. The method can also be used t o  de ter -  

mine t h e  content un i fo rm i t y  of t h e  capsules as requ i red  by  t h e  USP- 

NF'. 

very we l l  mixed w i th  the  exc ip ients .  The percent r e l a t i v e  standard 

dev ia t i on  was o n l y  1.3 (Table 2 ) .  

The r e s u l t s  obtained ind icated (Table 2)  t h a t  p i rox icam was 

Furthermore, i t  was determined 
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DETERMINATION OF PIROXICAM IN CAPSULES 633 

Table I - Assay R e s u l t s  

- 

Sample 
C la im p e r  Percent  of t h e  Label C1 aim 

Capsule Found Using t h e  
Developed Method HPLC Method 

Capsules 20.0 mg 

Capsules 

Capsules 
( D i f f e r e n t  1 o t )  20.0 mg 

S y n t  he t i c  
M i x t u r e  #1 

S y n t  he t i c  
M i x t u r e  #2 

Decomposed Sample Using 
Sodium Hydrox i d e  

Decomposed Sample Using 
Sul  f u r  i c  A c i d  

( D i f f e r e n t  1 o t )  20.0 mg 

25.0 mg p i r o x i c a m  
and 250  mg of l a c t o s e  

25.0 mg p i r o x i c a m  
and 250 mg o f  d e x t r o s e  

99.8 99.3 

98.2 97.8 

99.9 100.2 

100.0 99.7 

100 .8  100.5 

98.5 98.2 

97.6 97.2 

t h a t  mechanical  shak ing f o r  30 m inu tes  t o  e x t r a c t  p i r o x i c a m  ( a s  

recommended by t h e  USP-NF) f rom t h e  capsule powder i s  n o t  necessary.  

A 3-4 m inu tes  occas iona l  s t i r r i n g  w i t h  methanol qave t h e  same 

r e s u l t s  as 30 minute shakinq u s i n g  a mechanical  shaker. A lso i n  

con ten t  u n i f o r m i t y  exper iments,  t h e  empty capsu le  ( t h e  s h e l l s )  were 

a l s o  added t o  the  methanol powder m i x t u r e  i n  o r d e r  t o  e x t r a c t  p i r o x -  

icam comp le te l y .  These s h e l l s  d i d  n o t  i n t e r f e r e  w i t h  t h e  developed 

assay procedure o r  t he  HPLC method. 

The samples decomposed us ing  d r a s t i c  c o n d i t i o n s  (see t e x t )  

i n d i c a t e d  ( T a b l e  1) t h a t  p i r o x i c a m  i s  a v e r y  s t a b l e  drug.  The 
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6 34 PARASRAMPURIA AND DAS GUPTA 

Table I 1  - Content Un i fo rm i t y  Resul ts  Using the 
The Developed Co lo r ime t r i c  Method 

Capsule Weight w i th  Capsule Percent o f  t he  Label Claim 
(mg) Found 

1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

Average 

Percent RSD 

455 

455 

4 50 

4 50 

455 

4 50 

4 55 

4 60 

440 

460 

4 53 

1.3% 

100.0 

100.2 

98.9 

99.1 

100.0 

98.7 

100.0 

101.1 

96.7 

101.3 

99.6 

1.3% 

r e s u l t s  using HPLC method were s i m i l a r  and the re  were no new peaks 

i n  the chromatogram (F igure  I ) .  

When developing the method, a number of o ther  cond i t ions  were 

t r i e d .  For example, it was found t h a t  t he  q u a n t i t y  o f  methanol can 

e f f e c t  the absorbance value. Therefore, i t  i s  ve ry  important t o  

keep the q u a n t i t y  o f  methanol same. I n  these studies, 1.2 m l  was 
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by u s i n g  sodium hydroxide 

see tex t .  

MINUTES 

Figure 1 

the  capsu 

see t e x t )  
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8 10 0 4 
L 

8 10 0 
5!Tz! 

4 

1 

2 

Sample chromatograms. 

one ( the internal standard), respectively.  Chromatogram A i s  from a 

Peaks 1-2  are from piroxicam and fluoxymester- 

es  and C from a sample decomposed 

Fo r chr omatog r aph i c cond i t l o  ns , 
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PARASRAMPURIA AND DAS GUPTA 636 

used per 25 m l  o f  the mixture.  

methanol q u a n t i t y  i n  the  f i n a l  m ix tu re  must be kept constant .  

When t e s t i n g  f o r  the Beer 's  law, the  

The h igh concentrat ions o f  potassium f e r r i c y a n i d e  gave higher 

absorbance values. However, higher than 6% concentrat ion s ta r ted  

p r e c i p i t a t i n g  i n  bo th  the b lank and the assay samples. The higher 

concentrat ion o f  4-aminoantipyrine d i d  not make t h e  method more 

sens i t i ve .  The higher concent ra t ion  of sodium borate (3%)  d i d  not 

change the absorbance value. However, if water was rep laced f o r  

borate bu f fe r ,  t h e r e  was a r e a c t i o n  even i n  the blank, forming a 

deep red co lo r .  It has been repor ted  t o  be due t o  the  format ion o f  

an t i py r i ne  red2. 

was rep laced w i t h  a phosphate b u f f e r  o f  pH 7.2. 

c lea r  t h a t  the r e a c t i o n  between potassium f e r r i c y a n i d e  and 4-amino- 

an t i py r ine  does no t  proceed i n  the presence o f  borate b u f f e r  which 

made i t  poss ib le  t o  develop t h i s  method. Koshy and Mi tchner4 used 

the  same b u f f e r  (2% sodium bora te)  t o  develop t h e  assay method f o r  

A s i m i l a r  r e a c t i o n  occured if the borate b u f f e r  

It i s  there fore ,  

phenyl ephr i n e  hydrochlor ide.  
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