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ABSTRACT 

The t echn ique  of  d i f f e r e n c e  spec t rophotometry  was 

a p p l i e d  t o  t h e  r a p i d  a n a l y s i s  of Tandalges ic  c a p s u l e  pre-  

p a r a t i o n  wi thou t  p r i o r  s e p a r a t i o n  from o t h e r  m a t e r i a l s .  

F a c t o r s  l i k e  t h e  v a r i a t i o n  of pH and r e a c t i o n s  such  as 

h y d r o l y s i s  were u t i l i z e d  t o  produce s p e c t r a l  s h i f t s .  I t  

was found t h a t  t h e  a b s o r p t i o n  o f  t h e  i n d i v i d u a l  components 

a t  t h e  wave-length of  i s o s b e s t i c  p o i n t s  i.e. 285 nm of t h e  

d i f f e r e n c e  s p e c t r a  was due solely t o  the  i n d i v i d u a l  d rugs  

w i t h  no i n t e r f e r e n c e  from t h e  o t h e r .  The i n d i v i d u a l  con- 

c e n t r a t i o n s  of parace tamol  and oxyphenbutazone were n o t  

*Change of  A d d r e s s :  D r .  P .  P a r i m o o ,  c / o  D e p t .  of  P h a r m a c y ,  B i r l a  
I n s t i t u t e  of T e c h n o l o g y  a n d  S c i e n c e ,  P i l a n i ,  R a j a s t h a n ,  I n d i a  
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1 2 8  P A R  I MOO 

l ess  t h a n  84.08 2 1.9W and 18.66 2 1.3% r e s p e c t i v e l y  and 

on t h e  whole from 101 - 103%. 

The f o r m u l a t i o n  of  paracetamol(N-acetyl-p-amino- 

p h e n o l )  and ooxyphen butazone  (Hydroxyphenyl bu tazone  as 

a single p r e p a r a t i o n ,  l lTandalgesicl l*  h a s  r e s u l t e d  i n  a 

drug  combina t ion  w i t h  marked a n a l g e a i c ,  a n t i p y r e t i c  and 

a n t i - i n f l a m m a t o r y  p r o p e r t i e s  by v i r t u e  of  which i t  p r e v e n t s  

o r  r a p i d l y  r e d u c e s  p o e t - o p e r a t i v e  or p o s t - t r a u m a t i c  s w e l l i n g  

1 2. 
9 

T a n d a l g e s i c  i s  r e l a t i v e l y  a new d r u g  p r e p a r a t i o n  and 

h a s  been p o p u l a r  as one m e d i c a t i o n  for t h r e e  common symptoms. 

Although some assay p r o c e d u r e s  have b e e n  e s t a b l i s h e d  

on p a r a c e t a m o l  and oxyphenbutazone i n d i v i d u a l l y  t h e  pub- 

l i s h e d  work is s c a n t y  and i n d e e d  none is on t h e  d e t e r m i n a -  

3 t i o n  o f  one of t h e  components i n  t h e  p r e s e n c e  of t h e  o t h e r .  

T h e r e f o r e ,  t h e  a n a l y s i s  of t h e  i n d i v i d u a l  d r u g s  i n  t h e  

p r e s e n c e  of each o t h e r  i n  s u c h  a dosage  form was u n d e r t a k e n  

i n  t h i s  study. 

P u r e  p a r a c e t a m o l  was o b t a i n e d  from t h e  Department  of 

P h a r m a c e u t i c s  and P h a r m a c e u t i c a l  Technology,  U n i v e r s i t y  of 

'Ciba-Geigy Ltd., Baele, S w i t z e r l a n d  i a  t h e  m a r k e t e r  of t h i s  
p r e p a r a t i o n  i n  t h i s  r e g i o n  of t h e  g lobe .  
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ANALYSIS OF PARACETAMOL AND OXYPHENBUTAZONE 129 

Benin, Benin City.  ( N i g e r i a ) ,  P u r e  oxyphenbutazone was 

r e c e i v e d  as g i f t  sample  from Messera S a r a b a i  I n t e r n a t i o n a l ,  

Barada,  I n d i a .  The a b s o r b a n c e  d a t a  was o b t a i n e d  on a Pye- 

Unicarn U V / V i s  SP - 500 S p e c t r o p h o t o m e t e r .  

A l l  r e a g e n t e  and  c h e m i c a l s  u s e d  i n  t h i 8  s t u d y  were o b t a i n e d  

from BDH c h e m i c a l s  Ltd., P o o l e ,  England and were of  a n a l y -  

t i c a l  grade.  

He t hods : 

D i f f e r e n c e  S p e c t r o p h o t o m e t r y  ( G e n e r a l  P r o c e d u r e ) :  

The e x p e r i m e n t a l  p r o c e d u r e s  d e s c r i b e d  by Doyle and  

Fazari  and Shane and Routh were a d o p t e d  i n  t h i 8  s t u d y .  

Tie .+*ll:):e c o n t e n t  of t h e  T a n d a l g e s i c  C a p s u l e  (470 mg) was 

d i s s o l v e d  d i r e c t l y  i n  some q u a n t i t y  of  methanol  and  made up 

t o  I00 m l  w i t h  t h e  same s o l v e n t .  

4 596 

D u p l i c a t e  a l i q u o t  of  t h e  s t o c k  s o l u t i o n  were p r e p a r e d  

by a d d i n g  a c i d  t o  one a l i q u o t ,  b a s e  o r  b u f f e r  t o  t h e  o t h e r .  

Both a l i q u o t e s  were t h e n  d i l u t e d  t o  a n  i d e n t i c a l  f i n a l  con- 

c e n t r a t i o n  (1.e. 0.001% w/v) g i v i n g  two s o l u t i o n s  @ A *  and 

*B*. D u p l i c a t e  a l i q u o t e s  o f  t h e  p u r e  p a r a c e t a m o l  and p u r e  

oxyphenbutazone were s i m i l a r l y  t r e a t e d .  Blank s o l u t i o n s  

' A '  and *B' were a l s o  p r e p a r e d  s i n c e  b u f f e r  was used. The 

sample s o l u t i o n s  were t h e n  s c a n n e d  i n  s t a n d a r d  c e l l s  i n  a 

e p e c t r o p h o t o m e t e r  by  p l a c i n g  sample s o l u t i o n  @ A *  i n  t h e  

sample compartment and sample s o l u t i o n  @ B *  i n  t h e  r e f e r e n c e  
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130 PAKIMOO 

compartment (and v i c e  c e r s a )  and the  absorbance  determined 

i n  t h e  range of  220 - 335 nm. 

The s t a n d a r d  s o l u t i o n s  were s i m i l a r l y  t r e a t e d .  The 

d i f f e r e n c e  s p e c t r a  o b t a i n e d  from t h e  absorbance8  were supe r -  

imposed on t h e  sample s p e c t r a  t o  f a c i l i t a t e  t h e  observance 

of  i s o s b e s t i c  p o i n t s .  

U 1  t r a v i o l e t  Spec t roscopy:  

Convent ional  s p e c t r a  of pure  parace tamol ,  pure  oxy- 

phenbutazone and t h e  mixture  i n  Tanda lges i c  Capsule  prepa-  

r a t i o n  were o b t a i n e d  by employing t h e  s t a n d a r d  procedure  

f o r  t h e  d e t e r m i n a t i o n  of o rgan ic  drug mixture  d e s c r i b e d  by 

Williams. 7 

Three hundred mi l l i g rams  (300 mg) of pure  parace tamol  

powder was t r a n s f e r e d  i n t o  a 100 ml Volumetr ic  f l a s k ,  

d i ssoved  and made up t o  100 m l  volume w i t h  methanol A l iquo t6  

o f  t h i s  s o l u t i o n  was taken  and f u r t h e r  d i l u t e d  wi th  enough 

0.1W sodium hydroxide s o l u t i o n  t o  o b t a i n  a c o n c e n t r a t i o n  

of 0.001% w/v of t h e  pure  parace tamol  i n  a l k a l i .  

The s o l u t i o n  was then  scanned i n  1 cm q u a r t z  c e l l s  i n  

a spec t ropho tomete r  and t h e  absorbance  de te rmined  i n  t h e  

wave l e n g t h  range of  230 - 300 nm. A s o l u t i o n  of  0.1N 

sodium hydroxide was used as t h e  r e f e r e n c e  s o l u t i o n  i n  

t h i s  de te rmina t ion .  

S i m i l a r l y ,  a 0.001% w/v s o l u t i o n  of  pu re  oxyphenbuta- 

zone and a O.OOl$ w/v s o l u t i o n  of Tandalges ic  Capsule  powder 
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ANALYSIS OF PARACETAMOL AND OXYPHENBUTAZONE 131 

was prepared  an& t h e  absorbance  determined ove r  t h e  same 

wave l e n g t h  r a n s e ,  u s i n g  0.01N sodium hydroxide  s o l u t i o n  ae 

a r e fe rence .  

The e n t i r e  procedure  was performed using 0.1N hydro- 

c h l o r i c  a c i d  s o l u t i o n  and  b u f f e r  s o l u t i o n s  of pH 5,7,9 and 

11 a8 t h e  s o l v e n t  medium for t h e  powdered drug  samples  and 

as r e f e r e n c e  s o l u t i o n s o  

The v a l u e s  for t h e  absorbance of a 1% e o l u t i o n  of each 

drug i n  a I cm c e l l  (i.e. A 1%. cm) were c a l c u l a t e d  u s i n g  

t h e  formula d e s c r i b e d  i n  BOP.’ A ( I%,  cm) = - A 
C.B. 

where A = absorbance of t h e  s o l u t i o n  

C = c o n c e n t r a t i o n  o f  t he  

B = p a t h  l eng th .  

Also,  t h e  molar absorbance ,  E, has  been 

drug  i n  s o l u t i o n  

computed acco rd ing  
n 

t o  t h e  fo rmula r  used i n  Becke t t  and Stenlake‘.  

E = A ( I%,  lcm) x Nwwt - 
I0 

where N . w t  = molecular  weight  of t h e  drug  i n  s o l u t i o n .  

The formula is  used provided  t h e  c o n c e n t r a t i o n s  of 

oxyphenbutazone and parace tamol  i n  Tandalges ic  were also 

determined u s i n g  the  method o u t l i n e d  i n  Becke t t  and S t e n l a k e  

f o r  a drug i n  a mixture.  7 

The formula is a s  fo l lows:  

% Sample = A Sample x 100 

C Sample x A ( I%,  Icm) S tandard  
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1 3 2  PAR I MOO 

p u r e  oxyphenbutazone powder and  p u r e  p a r a c e t a n o l  powder 

were used  as t h e  s t a n d a r d .  

RESULTS AND DISCUSSION 

In p r a c t i c e ,  when a n a l y z i n g  p h a r m a c e u t i c a l  s a m p l e s ,  

t h e r e  is a lways  u n c e r t a i n t y  c o n c e r n i n g  i n t e r f e r i n g  materials 

which h a c e  accompanied the sample  and which remain  uncom- 

p e n s a t e d  f o r  by  t h e  r e f e r e n c e  s o l u t i o n .  T h e r e f o r e ,  t h e  

d i f f e r e n c e  s p e c  t r o p h o t o m a t r i c  method which provj.des a n  

a p p r o x i m a t i o n  of i d e a l  r e f e r e n c e  s o l u t i o n  by employing 

an  a l i q u o t  of t h e  sample s o l u t i o n  i t s e l f  as r e f e r e n c e ,  

a d j u s t e d  by change i n  pH or o t h e r  p a r a m e t e r s  b u t  c o n t a i -  

n i n g  b o t h  t h e  s u b s t a n c e s  b e i n g  a n a l y s e d  and a l l  e x t r a n e o u s  

s u b s t a n c e s  a t  e x a c t l y  the same c o n c e n t r a t i o n s  as t h e  sample  

was a p p l i e d .  

When t h e  pH or o t h e r  v a r i a t i o n s  c a u s e  a n  a l t e r a t i o n  

i n  t h e  s p e c t r u m  t h e  i n s t r u m e n t  r e c o r d s  t h i s  as a c h a r a c -  

t e r i s t i c  d i f f e r e n c e  spectrum. I t  o t h e r  materials p r e s e n t  

are u n a f f e c t e d  by the change i n  c o n d i t i o n s ,  t h e i r  c o n t r i -  

b u t i o n  t o  t h e  t o t a l  a b s o r b a n c e  of e a c h  s o l u t i o n  w i l l  be  

i d e n t i c a l  and t h e i r  e f f e c t  will be e x a c t l y  c a n c e l l e d  out .  

The c o n v e n t i o n a l  e p e c t r a  of  t h e  p u r e  d r u g s  - p a r a c e -  

4 

tamol and oxyphenbutazone a n d  t h e i r  m i x t u r e  T a n d a l g e s i c  i n  

a c i d  and b a s e  have been shown i n  f ig .  1 and 2 ,  The maxima 

for p u r e  p a r a c e t a m o l  s h i f t e d  by o n l y  10nm i.s. from 245 nn 
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ANALYSIS OF PARACETAMOL AND OXYPHENBUTAZONE 133 

WAVELENGTH (nm) 

FIG.1: A B S O R B A N C E  S P E C T R A  I N  O . I N  H C L  

-+ P a r a c e t a m o l  0.001 w / ~  
+ O x y p h e n b u t a z o n e  0.001 % w / v  
+ T a n d a l g e s i c  0.001 w/v 

i n  a c i d  t o  255 nm i n  b a s e  and  a b s o r b a n c e e  a t  t h e s e  maxima 

d i f f e r e d  by 5.5%. 

However, t h e  d i f f e r e n c e  s p e c t r u m  when super imposed  

on t h e  c o n v e n t i o n a l  s p e c t r a ,  and d e t e r m i n e d  a t  t h e  concen- 

t r a t i o n  of C.OW w/v, gave a n  a m p l i t u d e  t h a t  wae 64% as 

s e n s i t i v e  as t h e  b a s e  spectrum. 

I n  t h e  c a s e  of p u r e  oxyphanbutazone t h e  maxima was 

s h i f t e d  by 19 nm i,e. from 235 nm i n  a c i d  t o  254 nm i n  

b a s e  and t h e  a b s o r b a n c e 8  a t  t h e s e  maxima d i f f e r e d  by 

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 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

2/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



134 PAR I MOO 

UCi  7 A H S O R P T I O N  S P E C T R A  I N  O,IN N a o H  

-+- P a r a c c t a m o l  0.001 % W / V  

+ Oxyphcnbutazone  0,001 % w / ~  

-it- T a n d a l g c s i c  0,001 % W / V  

32.9%. On euper impos ing  t h e  d i f f e r e n c e  s p e c t r u m  on t h e  

c o n v e n t i o n a l  s p e c t r u m  and d e t e r m i n e d  a t  t h e  same concen- 

t r a t i o n  t h e  a m p l i t u d e  w a s  92.9% as s e n s i t i v e  as t h e  base 

spectrum. For t h e  sample i.e. T a n d a l g e s i c  t h e  maxima as 

r e c o r d e d  i n  Fig.  No. 10 was s h i f t e d  by 11 nm and t h e  

a b s o r b a n c e s  a t  t h e s e  maxima d i f f e r e d  by 32.9!%. However, 

i n  t h e  d i f f e r e n c e s  s p e c t r u m  a maxima was o b t a i n e d  a t  

265 nm and a minimum a t  230 nm. T h i s  gave  a n  a m p l i t u d e  

t h a t  was f u l l y  64% as s e n s i t i v e  as t h e  b a s e  s p e c t r u m  and 

67% as s e n s i t i v e  a t  250 nm and 265 nm r e s p e c t i v e l y .  
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ANALYSIS OF PARACETAMOL AND OXYPHENBUTAZONE 135 

WAVELENGTH (nm) 

FlG.3 .ABSORPTION S P E C T R A  IN RI4.S. BUFFER SOLUTION 

c P a r a c r t a m o l  0 O O l Y . W / v  
+ O x v ~ h r n b u t a z o n e  OO0lo/. W/V , .  
+ T a n d a l g r r i c  O O O l % W / v  

I s o b e s t i c  p o i n t s :  

I n  t h e  Fig. Nos. 8, 9 and 10 pure parace tamol  pure  

oxyphenbutazone and t h e i r  miltture Tandalges ic ,  t h e  conven- 

t i o n a l  a c i d i c  and b a s i c  s p e c t r a  i n t e r s e c t  a t  247, 233 and 

240 nm r e s p e c t i v e l y ,  i n d i c a t i n g  t h a t  the  two forms i n  each 

of the f i g u r e s  have identical abaorbancea at these wave- 

l eng ths .  When t h e  s t a n d a r d  and t h e  sample c u r v e s  were 

superimposed as shown i n  Fig. No. 7 t h e  i s o s b e s t i c  p o i n t s  

were observed a t  223 and 285 nm r e s p e c t i v e l y  which i n d i -  

c a t e d  t h a t  any  form of i n t e r f e r e n c e s  a t  t h e s e  p o i n t s  have 

been c a n c e l l e d  out .  
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WAVELENGTH (nrn) 

F I G . 1 : A B S O R P T I O N  SPECTRA I N  NEUTRAL S O L U T I O N  

+ P a r a c e t a r n o 1  0.001% w / ~  

0- 0 x y  p hen b u t a z o n  c 0.001 % W / v  

-a- T a n d a l g c s i c  o O 0 l o / ~ W / v  

WAVELENGTH (rim) 

F I G  5 A B S O R P T I O N  SPECTRA IN  P H  9 B U F F E R  S O L U T I C N  

+- P a r a c e t a r n o 1  o O O I ~ / ~ ~ / V / V  
+ .  O x y p h e n b u t a z o n e  O O O 1 ° / o w ~ ~  

u T a n d a L g e s i c  0 G O 1  % w / ~  
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J 
30 240 250 260 270 280 290 300 310 

WAVELENGTH (nrn) 

FIG. 6: ABSORPTION SPECTRA IN PH II BUFFER SOLUTION 

w x Paracetarno1 0.001% w/v 
0 3 Oxyphenbutazone 0.001% w/v 
A A Tandalgesic 0.001 % w/v 

FIG.7: DIFFERENCE SPECTRA (ACID Vs BASE) 

-M- Paracetarno1 0.001% w/v - Oxyphenbutazone 0.001% w/v a Tandalgesic 0.001% w/v 
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138 

FIG.8:CONVENTIONAL SPECTRA S U P E R I M P O S E D  W I T H  
DIFFERENCE SPECTRUM 

43- P a r a c c t a m o l  O ~ O 0 l o / .  w / v  in a c i d  
-0- P a r a i e t a m o l  O~OO1°/,,w/v i n  B a s e  
+h- D i f f e r e n c e  s p e c t r u m  ( A c l d  v s  B a s e )  

PARIMOO 

I 

E f f e c t  of pH: 

I n  the  a n a l y s i s  of o r g a n i c  compounds by u l t r a v i o l e t  

a b s o r p t i o n  spec t rophotometry ,  c o n s i d e r a b l e  i n r o a d s  i n t o  

t h e  s o l u t i o n  of problems can be  achieved  from a s t u d y  of 

t h e  wavelength and t h e  i n t e n s i t y  o f  a b s o r p t i o n  and t h e  

e f f e c t  of t h e s e  on changing the  s o l v e n t  o r  i ts pH. 

I n  the  p r e s e n t  caae o f  s t u d y  c o n s i s t i n g  of drugs - 
parace tamol  and oxyphenbutazone bo th  of  which c a r r y  

p h e n o l i c  groups,  s h i f t s  i n  t h e  wavelength8 of  a b s o r p t i o n  

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 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

2/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



ANALYSIS OF PARACETAMOL AND OXYPHENBUTAZONE 139 

WAVELENGTH ( n m )  

FIG 9 C O N V E N T I O N A L  S P E C T R A  S U P E R I M P O S E D  W I T H  
D I F F E R E N C E  S P E C T R U M  

i n  a c i d  

a z o n o  i n  B a s .  

A = C o n v o n t i o n a l  s p o c t r u m  of oxyphenbutazone  

B t C o n v o n t i o n a l  s p o c t r u m  o t  o x y p h e n b u t  

A I B  = D i f f o r o n c r  s p o c t r u m  ( A c l d  v s  B a s e l  

and t h e i r  i n t e n s i t y  can be expec ted  on making t h e  solu- 

t i o n s  a l k a l i n e .  

I n  t h e  f i g .  No. 3,4,5and 6 t h e  e f f e c t s  of pH 5, 7, 9 

and 11 r e s p e c t i v e l y  have been p resen ted .  

I n  f i g ,  No. 3 t h e  a b s o r p t i o n  was almost l i n e a r  excep t  

I n  f i g .  for t h e  appearance  of i s o s b e s t i c  p o i n t  at 240 nm. 

No. 4 t h e  maxime were observed a t  2L10 na f o r  p u r e  p a r a c e t a -  

mol, 255 and 265 nm for pure  oxyphenbutazone and 245 nm f o r  

t a n d a l g e s i c  r e s p e c t i v e l y ,  Butthese s h i f t e d  t o  255, 254, 

235 and 244 nm r e s p e c t i v e l y  on a c i d i f i c a t i o n .  
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WAVELENGTH (nrn) 

FIG.10 CONVENTIONAL SPECTRA SUPERIMPOSED W I T H  
DIFFERENCE SPECTRUM 

A 1 T a n d a l g e i l c  in a c i d  
B 1 T a n d a l g o i ~ c  i n  b a s e  

A / B  = D i t t r r e n c o  s p e c t r u m ( A c I d  V s B a \ a .  

I n  Fig.  N. 5 t h e  maxima o b s e r v e d  i n  Fig.  No. 4 were 

s h i f t e d  t o  245  nm and 258 nm f o r  p u r e  parace tarnol  and  t h e  

mixture  b u t  m a i n t a i n e d  a t  255 nm f o r  p u r e  oxyphenbutazone. 

A l l  t h e s e  e f f e c t s  i n d i c a t e d  t h a t  t h e  p h e n o l i c  g r o u p s  

p r e s e n t  i n  t h e  d r u g  s o l u t i o n s  were a f f e c t e d  by t h e  change 

i n  pH t o  a l k a l i n e  one and t h e s e  e f f e c t s  were e x h i b i t e d  b y  

t h e  shifts i n  a b s o r p t i o n  mixima t o  l o n g e r  w a v e l e n g t h s  as 

t h e  s o l u t i o n  was made more a l k a l i n e  as seen  i n  Fig. No. 6 .  

F u r t h e r ,  t h o  i n t e n s i t y  of a b s o r p t i o n  i n c r e a s e d  a c c o r d i n g l y .  
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I s o s b e s t i c  p o i n t s  were a l s o  observed  i n  Fig. Nos. 5 

and 6 s i n c e  t h e  a b s o r p t i o n  changed smooth ly  from t h a t  of 

u n d i s s o n a t e d  molecule  t o  t h a t  o f  t h e  i o n  w i t h  t h e  change 

i n  pH. A t  t h e s e  p o i n t s  b o t h  t h e  wavelength  and i n t e n s i t y  

were i n d e p e n d e n t  of pH. As s u c h  i t  was a f u r t h e r  means 

of i n d e n t i f i c a t i o n  of the  c o n s t i t u e n t s .  

CALCULATIONS: 

C a l c u l a t i o n  of  c o n c e n t r a t i o n  of p a r a c e t a m o l  and 

oxyphenbutazone a t  wavelengths  235 nrn 0 . 1 N  sodium hydroxide :  

The method d e s c r i b e d  i n  B e c k e t t  and S t e n l a k e  was adopted  

f o r  t h e  d e t e r m i n a t i o n  of c o n c e n t r a t i o n s  as  % w/v of para-  

ce tamol  and oxyphenbutazone i n  T a n d a l g e s i c  c a p s u l e s  . ? 

The f o r m u l a s  u s e d  were as f o l l o w s :  

b s  b s  x -- l oo(  I 2 - 2 1 )  

( b l a 2  - b 2 a l )  

y = l o o ( a l s l  - a2a1) 

(a1 b2 - a 2 b l )  

(c and a = E ( l % ,  1 xm) value of p a r a c e t a m o l  a t  wave 

l e n g t h s X l  and h2, 
bl and b2= E(l%, 1 cm) v a l u e  of oxyphenbutazone a t  

1 

2, wave l e n g t h s  A, and h 
and 6..y E(l%, 1 cm) value  of m i x t u r e  T c n d a l g e s i c  "1 

s o l u t i o n  a thl  and h,, 
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142 PARIMOO 

X = c o n c e n t r a t i o n  of p a r a c e t a m o l  

Y = c o n c e n t r a t i o n  o f  oxyphenbutazone. 

The r e s u l t s  o b t a i n e d  are shown i n  t a b l e  No. 1 

C a l c u l a t i o n  o f  c o n c e n t r a t i o n s  of p a r a c e t a m o l  and oxyphen- 
b u t a z o n e  usinp; d a t a  from t h e i r  d i f f e r e n c e  s p e c t r a :  

The method of  c a l c u l a t i o n  d e s c r i b e d  by ' d i l l i a m s  was 

used  f o r  t h e  d e t e r m i n a t i o n  of c o n c e n t r a t i o n 8  of p a r a c e -  

tamol  and oxyphenbutazone a6 eringle e n t i t y  i n  T a n d a l g e s i c  

c a p s u l e s  . The u s e  of t h i s  method is based  on t h e  f a c t  7 

t h a t  p r o v i d e d  o t h e r  materials, p r e s e n t  i n  t h e  m i x t u r e  

are  u n a f f e c t e d  by t h e  change i n  c o n d i t i o n 8  t h e i r  c o n t r i -  

b u t i o n s  t o  t h e  t o t a l  a b s o r b a n c e  of  e a c h  e o l u t i o n  w i l l  b e  

i d e n t i c a l  and t h e i r  e f f e c t  w i l l  be  e x a c t l y  c a n c e l l e d .  

Also,  a t  t h e  i s o s b e s t i c  p o i n t s  t h e  a b s o r p t i o n  w i l l  

b e  e n t i r e l y  due t o  t h e  i n d i v i d u a l  components and hence 

t h e  c o n c e n t r a t i o n  of e a c h  component a t  t h e s e  p o i n t s  s h o u l d  

be 10%. The f o r m u l a  u s e d  f o r  t h e  c a l c u l a t i o n  is as 

f o l l o w s :  
% Sample = A(Samplc)  x 100 

'(Sample X A ( I%, lcm S t a n d a r d  

P u r e  samples  of p a r a c e t a m o l  and oxyphenbutazone were u s e d  

a8 t h e  s t a n d a r d  and t h e  r e s u l t s  o b t a i n e d  have been p r e s e n -  

t e d  i n  t a b l e  2. It c a n  b e  888x1 t h a t  t h e  v a l u e s  o b t a i n e d  

a t  285 nm i.e. wave l e n g t h  a t  which i s o s b e e t i c  p o i n t s  

a p p e a r  is 100% i n  b o t h  t h e  t a b l e s .  
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Wavelength 
and E ( I %  cm) 
Values  

b1 
A2 

a1 

a2 

b l  

b2 
e l  

S2 

X 

Y 

TABLE 1 

C a l c u l a t i o n  of c o n c e n t r a t i o n s  of 
p a r a c e t a m o l  and Oxyphenbutazone a t  
wave l e n g t h s  235nm i n  0 . 1 N  NaOH 

- ~~ 

* 
Number of D e t e r m i n a t i o n s  

1 

81.86% 

19.61% 

101.47% 

2 

245 
250 

550 
625 
6 70 
700 
590 
660 

86.52% 

17.00!% 

I 0 3 52% 

Mean of  X = 84.08% 
S t a n d a r d  C e v i a t i o n  = - +I.908 
Mean of Y = 18.66% 
S t a n d a r d  D e v i a t i o n  = +1.395 
Mean of  Sample = 102.75% 
S t a n d a r d  D e v i a t i o n  = - +0.91% 

- 

3 

2 50 
255 
625 
675 
700 
6 90 
6 60 
700 

83.87% 

19.3% 

1 0 3.2 6% 

* I n  a l l  f i v e  d e t e r m i n a t i o n s  were performed and s imi la r  
data  was o b t a i n e d .  
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144 PARIMOO 

TABLE 2 

Caculation of concentrat ions  of paracetamol 
and oxyphenbutazone us ing  data  from t h e i r  

d i f f erence  spec tra  

Wave l ength  
(nm) 

Parace tamol 

A (1%. 1 cm % Sample 

0.42 
0.34 
0.28 

0.22 

390 107 
320 106 
280 100 

240 91 -66 

Mean of Sample = 100.93% 
Standard dev ia t ion  = - +5.48% 

Wave l ength  
(nm) 

- 

2 70 
275 
2 80 

285 

Oxyphenbu tazone 

L (Sample) 

0.46 
0.42 

0.34 
0.28 

A ( I%, lcm) 

550 
450 

3 50 

280 

41 Sample 

a4 

93.33 
97.14 

I00  

Mean of  Sample = 93.62% 
Standhrd dev ia t ion  = - +6.04% 
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CONCLUSION 

Dif fe rence  spec t roscopy  has  t h e  s p e c i a l  advantage 

of c a n c e l l a t i o n  of i n t e r f e r e n c e  and is v e r y  s u i t a b l e  f o r  

t h e  a n a l y s i s  of drugs i n  combination though i t  is s l i g h t l y  

e l a b o r a t e  than  t h e  d i r e c t  d i s s o l v e  and r ead  method. The 

method is  s e n s i t i v e ,  a c c u r a t e  and t h e  r e s u l t s  show t h a t  

Tandalges ic  c a p s u l e s  s a t i s f y  t h e  B.P. requi rements  f o r  

t h e  c o n c e n t r a t i o n  of paracetamol  and oxyphenbutazone i n  

t h e  p repa ra t ion .  
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