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ABSTRACT 

A simple and rapid HPLC procedure  is descr ibed for  t h e  assay  of  d ic lofenac  

sodium f r o m  pharmaceut ica l  preparat ion.  The  assay  w a s  c a r r i e d  o u t  o n  

a s ta inless  s t e e l  column of microbondapak CN (30 c m  x 3.9 min I.D.) at 

a m b i e n t  t e m p e r a t u r e  using methanol  and acetate buffer  solution o f  pH-3.7 

in t h e  ra t io  of 65:35 as t h e  mobile phase,  with UV d e t e c t i o n  a t  280 nm. 

The elut ion was  per formed a t  t h e  flow r a t e  of I ml/min. 

INTRODUCTION 

Diclofenac sodium chemical ly  [0-(2,6-dichloroanilino) phenyll a c e t i c  a c i d  

sodium s a l t  is a non s te ro ida l  drug possessing an t i - inf lammatory  ana lges ic ,  

and an t ipyre t ic  act ivi t ies .  I t  has  been  indicated f o r  t h e  s y m p t o m a t i c  t r e a t -  

m e n t  of rheumatoid a r t h r i t i s  and  o t h e r  r h e u m a t i c  disorders. Methods a r e  
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reported in t h e  l i t e r a t u r e  f o r  t h e  de te rmina t ion  of d ic lofenac  sodium f r o m  

blood plasma, ur ine a n d  biological mater ia l s  (1-12) 

This r e p o r t  descr ibes  a n  H P L C  procedure  f o r  t h e  assay  of  d ic lofenac  sodium 

f r o m  pharmaceut ica l  preparat ion.  This method is  sim,Ae, a c c u r a t e  and  rapid. 

EXPERIMENTAL 

Materials - The d ic lofenac  sodium r e f e r e n c e  s tandard  and t a b l e t s  w e r e  

provided by t h e  manufacturers .  All  chemica ls  w e r e  e i t h e r  r e a g e n t  o r  spec t ro-  

photometr ic  g r a d e  and  used wi thout  f u r t h e r  purif icat ion.  Membrane f i l t e rs  

were  used f o r  f i l t e ra t ion  of t h e  HPLC mobile phase a n d  s a m p l e  solutions. 

P e r f o r m a n c e  Liquid Chromtography - 'Waters '  high performancel iquid 

chromatograph (Model 440) with a solvent  del ivery s y s t e m  (Model M-45) 

equipped wi th  U6K universal injector  and  f ixed wavelength UV d e t e c t o r  

(280 nm) was used. The ins t rument  was  equipped with a s ingle  pen  recorder  

by 'Omniscribe' with a n  input  of 10 mV. A s ta inless  s t e e l  co lumn (30 c m  

x 3.9 m n  ID) of microbondapak CN was  used. Methanol - acetate buffer  

solution of pH-3.7 (65:35 V/V) was  used as t h e  m3bile phase and  was  f i l t e red  

and d e a e r a t e d  prior to use. The f low r a t e  w a s  1 rnl/rnin a t  room tempera ture .  

Standard Solution Preparation - 20 mg of Para-Nitrobenzoic  acid,  t h e  in te rna l  

s tandard,  was  dissolved in 100 ml of  methanol. 20 mg of d ic lofenac  sodium 

standard,  accura te ly  weighed, was t ransfer red  in  to a 100 ml volumetr ic  

flask, methanol  was added to volume and t h e  solution was  mixed. 

SamDle -Preparation, :- Twenty tab le t s  w e r e  weighed, a v e r a g e  weight  of 

a t a b l e t  was calculated.  The  t a b l e t s  w e r e  powdered in a glass  mortar .  Powder  

equivalent  to t h e  weight  o f  20 mg of d ic lofenac  sodium w a s  a c c u r a t e l y  
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weighed and transferred into a 100 ml volumetric flask. It was dissolved 

in methanol and mixed. 

Assay ProceduE - All the H P L C  operating conditions were set. Into a series 

of 10 rnl volumetric flasks, varying amounts of standard drug solution 

(1  ml to 5 ml) were added. To each flask 1 ml of the internal standard was 

added. The solutions were diluted upto the mark with the methanol. Ten 

microlitre solution from each flask was injected in  the system in  duplicate. 

The peak heights of the standard and the intrnal standard were measured 

and their ratios were computed. A plot of peak height ratios against the 

amount of drug injected into the system was linear in  the range of 0.02 

rng/rnl to 0.10 mg/ml (Figure-I) 

Calculation 

The quantity of diclofenac sodium per tablet was 

Hs/Hx x A x D x Average Weight 

Rs/Rx  W 

where, 

Hs/Hx - Peak height ratio of the sample to the internal standard 

Rs/Rx  - Peak height ratio of the standard to the internal standard. 

A - rng of diclofenac sodium per ml 

D - Dilution factor 

W - Weight of the powder taken for determination 

To study the recovery and accuracy of the proposed method a method of 

standard addition was applied a t  three different levels. An intrnal standard 
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.- - a  e 

Concentration of Diclofenac Sodium (mg /ml) 

FIGURE - 1 
Standard c u r v e  o f  concent ra t ions  of dic lofenac  sodium versus ratio 

of t h e  peak heights  o f  d ic lofenac  sodium/P-Nitrobenzoic acid. 

was added to e a c h  level. Each level was  r e p e a t e d  seven t imes.  The p e r c e n t a g e  

recovery was ca lcu la ted  using t h e  formula.  

% recovery = N (TX Y) - (2 X) ( Z  Y) 

N (2  X2)  - (2 X)2 

where,  

X = Amount of t h e  s tandard  diclofenac sodium added 

Y = Amount of diclofenac sodium found by t h e  proposed method 

N Number of observations. 

The graph of diclofenac sodium found o u t  by t h e  proposed method a g a i n s t  

t h e  a m o u n t  of s tandard diclofenac sodium added  is shown in figure-2. 

Resul t s  a n d  discussion 

Diclofenac sodium is  no t  descr ibed in any  of t h e  pharmacopoeias ,  as such  

t h e r e  are no of f ic ia l  methods for  t h e  de te rmina t ion  of d ic lofenac  sodium. 
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FIGURE - 2 
Recovery  e x p e r i m e n t  f o r  d ic lofenac  sodium 

Also t h e r e  is no method descr ibed in t h e  l i t e r a t u r e  for  t h e  de te rmina t ion  

of this drug f r o m  pharmaceut ica l  preparat ion.  Therefore ,  i t  was  thought  

necessary to develop a s imple,  fast and a c c u r a t e  method for t h e  d e t e r -  

minationof diclofenac sodium for  pharmaceut ica l  preparat ions.  

In this procedure  t h e  mobile phase was ac idf ied  with acetate buffer  to 

pH-3.7 to suppress t h e  ionization of d ic lofenac  sodium a n d  reduce  peak  

tailing. As shown in Figure 3 diclofenac sodium and t h e  in te rna l  s tandard  

were  well resolved. The re ten t ion  t imes  w e r e  aproximate ly  3.2 min and  

3.7 min. for  Para-Nitrobenzoic  a c i d  and  d ic lofenac  sodium respect ively.  

The peak height  ra t io  response was shown to b e  l inear  throughout  t h e  

diclofenac sodium concent ra t ion  r a n g e  of 0.02 mg/ml to 0.10 mg/ml wi th  

a cor re la t ion  coef f ic ien t  of 0.999. No signif icant  i n t e r f e r e n c e  f r o m  inpuri t ies  

was d e t e c t e d  under t h e  chromatographic  condi t ions described. 

The resul ts  of t h e  analysis  of d ic lofenac  sodium tab le t s  and  recovery  experi-  

ments  a r e  summarised in Table. 
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IN THE RATIO 65:35 
DETECTOR WAVELENGTH -280nm 
FLOW RATE- lml lmin 

U .- 
2 
E 
.- 0 

.- 5 ;  

S A N E ,  SAMANT, AND NAYAK 

-160 

-120 

FIGURE - 3 

A typical standard chromatogram 

Table 
HPLC determination of  diclofenac sodium 

Formulation : Tablet - 25 mg/tab. 
Results of replicate analysis and values of statistical parameters 

Amount Amount P e r c e n t a g e  Standard Coeff ic ien t  of Rela t ive  mean 
labelled found recovery deviat ion var ia t ion (%) deviat ion (%) 
in 'mg' in lmgr 

25.0 25.35 98.52 0.237 0.614 0.498 
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The recovery  value suggets  t h a t  t h e r e  is  no i n t e r f e r e n c e  f r o m  any exc ip ien ts  

which a r e  normally p r e s e n t  in tablets .  The s tandard  devia t ion  a n d  c o e f f i c i e n t  

of  var ia t ion values a r e  low indicat ing high precis ion a n d  a c c u r a c y  of t h e  

method. The  peaks obta ined  a r e  sharp,  s y m m e t r i c a l  a n d  have  c l e a r  b a s e  

line separat ion.  The c o m p l e t e  e lut ion is  o v e r  within jus t  4 minutes. H e n c e  

t h e  proposed HPLC method c a n  b e  convenient ly  used f o r  t h e  r o u t i n e  d e t e r -  

minationof d ic lofenac  sodium in pharmaceut ica l  preparat ion.  
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