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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  chromatography 

method f o r  t h e  q u a n t i t a t i o n  o f  f l u r b i p r o f e n  i n  t a b l e t s  was developed. 

The method 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  o f  0.7 based on 8 readings. A number o f  i n a c t i v e  ingred ien ts  

present i n  the t a b l e t s  d i d  n o t  i n t e r f e r e  w i t h  the  assay procedure. The 

e x t r a c t i o n  procedure from the  t a b l e t s  i s  very simple. 

t h e  syn the t ic  mixtures was q u a n t i t a t i v e .  The drug appears t o  be very 

s e n s i t i v e  t o  s t rong acids and bases since a 5 minute b o i l i n g  caused t h e  

degradat ion o f  drug (100 %) i n  both the  so lut ions.  

The recovery f rom 

BACKGROUND 

F lu rb ip ro fen  (Figure 1) i s  a new nonstero ida l  ant i - in f lammatory 

agent which i s  a v a i l a b l e  on ly  i n  the  form o f  t a b l e t s  (50 and 100 mg). 

Since t h e  t a b l e t s  are n o t  o f f i c i a l  i n  the  USP-NF, no o f f i c i a l  method f o r  

t h e  q u a n t i t a t i v e  analys is  i s  avai lab le.  

send t h i s  paper f o r  pub l i ca t ion ,  a method was publ ished t o  q u a n t i f y  

f l u r b i p r o f e n  i n  t a b l e t s  based on HPLC. The recommended procedure f o r  

When the  authors were ready t o  
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494 MATHEW, DAS GUPTA, AND BETHEA 

Ficlure 1 - S t ruc ture  o f  F lu rb ip ro fen .  

the  e x t r a c t i o n  o f  drug from the  t a b l e t s  i s  ted ious and cumbersome 

( requi res 30 minutes shaking and subsequent c e n t r i f u g a t i o n ) .  The 

purpose o f  these inves t iga t ions  was t o  develop a s t a b i l i t y - i n d i c a t i n g  

h igh  performance 1 i q u i d  chromatography method f o r  t h e  q u a n t i t a t i v e  

determinat ion o f  f l u r b i p r o f e n  using a very simple method f o r  t h e  

e x t r a c t i o n  o f  drug from the  t a b l e t s .  

MATERIALS AND METHODS 

Chemi ca 1 Reaaents: A l l  the  chemicals and reagents were USP-NF o r  ACS 

q u a l i t y  and were used wi thout  f u r t h e r  p u r i f i c a t i o n .  Ibuprofen and 

f l u r b i p r o f e n  were suppl ied by The Upjohn Co. and used as received. 

Atmaratus: A h igh-pressure 1 i q u i d  chromatograph (Waters ALC 202) 

equipped w i t h  a un iversa l  i n j e c t o r  (Rheodyne Model 7125), a m u l t i p l e  

wavelength de tec tor  (Schoeffel ’s SF 770, Kratos, Inc.)  and a recorder  

(Omniscribe 5213-12, Houston Instruments, Aust in)  was used. 

column (Waters Associates, 30 cm x 3.9 mm i.d.) was t h e  s t a t i o n a r y  

phase. 

Wlromatoaraohic Conditions: 

(v/v) i n  0.01M KH,PO, aqueous b u f f e r .  

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

cm/hr and the temperature was ambient. 

A micro C,, 

The mobi le phase contained a c e t o n i t r i l e  48% 

The f l o w  r a t e  was 2.2 ml/min., the  
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QUANTITATION OF FLURBIPROFEN 495 

PreDaration o f  Stock and Standard Solut ions: A stock s o l u t i o n  o f  

f lu rb ip ro fen  was prepared f resh  every day by d isso lv ing  50.0 mg o f  the 

powder i n  enough methanol t o  make 100.0 m l  o f  the so lu t ion .  

s o l u t i o n  o f  ibuprofen ( t h e  i n t e r n a l  standard) was prepared by d i s s o l v i n g  

400.0 mg o f  the powder i n  enough methanol t o  make 100.0 m l  o f  the  

so lu t ion .  

m l  o f  the stock s o l u t i o n  o f  drug w i t h  2.0 m l  o f  the  stock s o l u t i o n  o f  

the  i n t e r n a l  standard, and br ing ing  t o  volume (25.0 m l )  w i t h  a d i l u t i n g  

mixture (40 % v/v o f  methanol i n  0.02M KH,PO, aqueous b u f f e r ) .  The 

so lu t ions  o f  o ther  concentrat ions were prepared as needed. 

Ex t rac t ion  from Tablets: 

the  drug) was mixed w i t h  40 m l  methanol, s t i r r e d  occasional ly  f o r  5 

minutes, then brought t o  volume (50.0 m l )  w i t h  methanol. The mixture 

was f i l t e r e d  (Fisher’s 9-803-SE f i l t e r  paper), the f i r s t  10 m l  o f  

f i l t r a t e  was re jected,  and then co l lec ted  f o r  analysis. A 1.8 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  2.0 m l  o f  the stock 

s o l u t i o n  o f  ibuprofen and brought t o  volume (25.0 m l )  w i t h  a d i l u t i n g  

mixture (see above). 

DecomDosition o f  Flurbiorofen: A 3.6 m l  o f  the stock s o l u t  on o f  f l u r -  

b iprofen was mixed w i t h  10 m l  o f  methanol and e i t h e r  - 1 m l  o f  - 1N H,SO, 

o r  NaOH i n  a 150 m l  beaker. 

minutes), cooled and brought t o  volume (50.0 ml) w i t h  the  d i l u t i n g  

mixture (see above). 

an i n t e r n a l  standard i n  order t o  detect  new peaks ( i f  any) i n  the  

chromatogram. Also, the  pH values of the so lu t ions  were adjusted t o  

weakly a c i d i c  and then the so lu t ions  were rechromatogramed. 

Assav Procedure: 

i n t o  the chromatograph using the condi t ions described. 

A stock 

A most commonly standard so lu t ion  was prepared by mix ing 1.8 

Five t a b l e t s  (each conta in ing 50 o r  100 mg o f  

The mixture was heated t o  b o i l  ng (- 5 

The mixtures were in jec ted  wi thout  the a d d i t i o n  o f  

A 20 pl quant i t y  of the assay s o l u t i o n  was i n j e c t e d  

For comparison, 
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496 MATHEW, DAS GUPTA, A N D  BETHEA 

TABLE 1 

ASSAY RESULTS 

Name o f  t h e  
Sample 

Tablets  100 mg 

Tablets  100 mg 
( d i f f e r e n t  1 o t )  

Tablets  50 mg 

Synt h e t  i c 
M ix tu re  1 
Sy n t he t i c 
M ix tu re  2 

Percent o f  t h e  
Label Claim Found 

98.3 

104.2 

98.8 

101.3 

100.7 

Other Ing red ien ts  i f  any 

100 mg t a b l e t s  contained: 
carnauba wax, c o l l o i d a l  s i l i c o n  
dioxide, croscarmel lose sodium, 
hydroxypropyl methyl c e l l  u l  ose, 
lactose, magnesium stearate,  
m i  c r o c r y s t a l  1 i ne c e l l  u l  ose , 
propylene g l y c o l ,  t i t a n i u m  
d iox ide  and FD&C No. 2 dye. 

Same as above except no dye was 
present.  

G1 ucose 

Lactose 

an i d e n t i c a l  volume o f  t he  standard 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  

sample e lu ted.  

o f  t h e  drug (based on the  l a b e l  c la im) and the  i n t e r n a l  standard. 

Calcu lat ions:  

peak he igh ts  were r e l a t e d  t o  t h e  concentrat ions o f  t h e  drug. 

r e s u l t s  were ca l cu la ted  us ing a simple equation: 

The standard s o l u t i o n  contained i d e n t i c a l  concentrat ions 

Pre l iminary i n v e s t i g a t i o n s  i nd i ca ted  t h a t  t h e  r a t i o  o f  

The 

(RPh), 

(RPh), 
X 100 = percent o f  t he  l a b e l  c l a i m  found, 

where (Rph), i s  t he  r a t i o  o f  t h e  peak heights  o f  drug t o  i n t e r n a l  

standard i n  t h e  assay s o l u t i o n  and (Rph), t h a t  o f  t h e  standard s o l u t i o n .  
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F i a u r e  2 - Sample Chromatograms. 

Peaks 1-4  are from f l u r b i p r o f e n ,  ibuprofen and the  products 

o f  decomposition (3  and 4), respec t ive ly .  Chromatogram A i s  

from a standard so lu t ion ;  B from 100 mg t a b l e t s  (#1 i n  t a b l e  

1) and C from a s o l u t i o n  decomposed us ing s u l f u r i c  acid.  

Chromatographic Conditions, see t e x t .  

For 

RESULTS AND DISCUSSION 

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

used t o  q u a n t i f y  f l u r b i p r o f e n  i n  the  t a b l e t s .  

and prec ise  w i t h  percent r e l a t i v e  standard d e v i a t i o n  o f  0.7 based on 8 

readings. Although the  r a t i o  o f  peak heights  were r e l a t e d  t o  t h e  drug 

concentrat ions (range tes ted  20-44 ,ug/ml o f  f l u r b i p r o f e n ) ,  t h e  l i n e  d i d  

n o t  pass through t h e  o r i g i n .  The authors do no t  understand t h i s .  

c o r r e l a t i o n  fac to r ,  r was 0.997. The recovery from the  s y n t h e t i c  

The method i s  accurate 

The 
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498 MATHEW, DAS GUPTA, A N D  BETHEA 

mixtures was quantitative (Table 1) and there was no interference 

(Figure 2) from the excipients present in tablets such as carnauba wax, 

colloidal silicon dioxide, croscarmellose sodium, hydroxypropyl 

methylcellulose, lactose, magnesium stearate, microcrystall ine 

cellulose, propylene glycol, titanium dioxide and FD&C blue No. 2 dye. 

The procedure for the extraction of drug from the tablets is very simple 

as compared with the method (1) published recently. Also, the developed 

method requires only 0.036 mg/ml o f  drug in the sample to be injected 

versus 0.1 mg/ml recommended in the recently published method (1). 

There were two new products (Figure 2C) from the solution decomposed by 

using acid. The first peak (peak 3, Figure 2C) will elute out between 

the drug and the internal standard (Figure 2A). The second peak (peak 

4, Figure 2C) did not interfere in the assay procedure. On changing the 

pH of this solution to weakly acidic (approximately same pH as the 

standard solution), there was no change in retention time. 

hand, a solution decomposed using sodium hydroxide showed only one 

product of decomposition whose retention time was 4 minutes versus 5 for 

flurbiprofen. On changing the pH of this solution to weakly acidic, the 

retention time of this peak was same as that of peak 3 in Figure 2C.  

This indicated that in the basic solution, the product of decomposition 

i s  probably a weak acid. 

1 eft i n tact. 

On the other 

In both the solutions, no flurbiprofen was 

The wavelength of maximum absorption for flurbiprofen was 247 nm. 

The wavelength of 234 nm was used to increase the absorption of 

ibuprofen (the internal standard) in the assay procedure. 

REFERENCE 

1. N. Beaulieu, T.D. Cyr and E. G. Lovering, Drug Devel. Ind. Pharm., 
17(#13), 1843-55 (1991). 

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.


