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QUANTITATION OF BACLOFEN IN 

LIQUID CHROMATOGRAPHY 
TABLETS US1 NG HI GH-PER FORMANC E 

V. Das Gupta 
Department of Pharmaceutics 

University of Houston 
Houston, Texas 77030 

ABSTRACT 

PI reverse phase high-performance l i q u i d  chromatography method 
has been,developed t o  q u a n t i f y  bac lofen i n  tab le ts .  The method i s  
accurate and prec ise w i t h  a percent r e l a t i v e  standard dev ia t i on  o f  
0.52 based on 5 readings. 
was q u a n t i t a t i v e .  
USP-NF c o l o r i m e t r i c  method. The method can be used t o  t e s t  t he  
content u n i f o r m i t y  o f  the tab le ts .  
e i t h e r  s u l f u r i c  ac id  o r  sodium hydroxide and b o i l e d  f o r  10 minutes 
d i d  ncit show new peaks i n  the chromatogram. 
a very s tab le  compound. 

The recovery from the  syn the t i c  mix tures 
The r e s u l t s  were i n  exce l l en t  agreement w i t h  the 

Samples which were t rea ted  w i t h  

Baclofen appears t o  be 

INTRODUCTION 

Eiaclofen (F igure 1) i s  used t o  a l l e v i a t e  the  signs and symp- 

toms o f  s p a s t i c i t y  r e s u l t i n g  from m u l t i p l e  s c l e r o s i s  and muscular 

r i g i d i t y ,  e tc .  

t h e  USP-NF 1985, f i r s t  supplement. Recently, FDA has approved i t s  

use on1 t r i a l  bas is  f o r  t r e a t i n g  sp ina l  cord i n j u r i e s .  A l o c a l  

It i s  a r e l a t i v e l y  new drug and i s  o f f i c i a l  on l y  i n  
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F igu re  1 - Structure o f  baclofen. 

h o s p i t a l  i s  i n  the  process o f  compounding an i n j e c t a b l e  l i q u i d  dos- 

age form f o r  t h i s  purpose. The USP-NF method (1) f o r  the quant i ta-  

t i o n  o f  baclofen i n  t a b l e t s  requ i res  a ted ious e x t r a c t i o n  procedure 

and s'ubsequent t ime consuming c o l o r i m e t r i c  method. 

these! i nves t i ga t i ons  was t o  develop a high-performance l i q u i d  

chromatography method f o r  t he  q u a n t i t a t i o n  o f  baclofen i n  tab le ts ,  

the only  dosage form ava i l ab le  comnercial ly. No such method has been 

repor ted i n  the l i t e r a t u r e .  

The purpose o f  

MATERIALS AND METHODS 

- Chemicals and Reagents - A l l  the chemical and reagents were e i t h e r  

USP-HF o r  ACS grade and used wi thout  f u r t h e r  p u r i f i c a t i o n .  

bac lofen powder was used as received from Geigy Pharmaceuticals. 

t a b l e t s  were o f  comnercial lo ts .  

Apparatus - A high-performance l i q u i d  chromatograph (2)  attached t o  a 

m u l t i p l e  wavelength detector  (3) and a recorder (4) was used. 

-- Column - A microbondapak c18 column (5), 30 cm long x 3.9 mn i .d. 

was used. 

- Chromatographic Condit ions - The mobi l e  phase contained 0.02M KH2P04, 

12% V / V  methanol and 2% V / V  a c e t o n i t r i l e  i n  water. The f l o w  r a t e  was 

2.0 m l h i n ,  the detector  was set  266 nm and the  s e n s i t i v i t y  was 0.04 

The 

The 
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QUAPiTITATlON OF BACLOFEN IN TABLETS 75 1 

(0.02 f o r  content u n i f o r m i t y  t e s t ) .  

and the temperature was ambient. 

Stock So lu t i on  - A 0.5 m g h l  s o l u t i o n  o f  sulfamerazine ( t h e  i n t e r n a l  

standard) i n  methanol was prepared us ing a simple s o l u t i o n  method. 

Standard So lu t i on  - A 120.0 mg q u a n t i t y  o f  the bac lofen powder was 

mixed w i t h  2 m l  o f  d i l u t e  s u l f u r i c  ac id  and 2 m l  o f  water. A f t e r  the 

powder dissolved, a 4.0 m l  q u a n t i t y  o f  t he  stock s o l u t i o n  o f  su l fa -  

meraLzine was added and the mixture brought t o  volume (100.0 m l )  w i t h  

water. The so lu t i ons  o f  o ther  bac lofen concentrat ions were prepared 

as nleeded. 

- Assay Solut ions - S ix  20 mg t a b l e t s  o r  twelve 10 mg t a b l e t s  were ground 

t o  a f i n e  powder. 

water was added. 

p e s t l e  mortar and 4.0 m l  q u a n t i t y  o f  the stock s o l u t i o n  o f  sulfamera- 

z ine was added. 

water, shaken and f i l t e r e d  (6 ) .  F i r s t  15 m l  o f  the f i l t r a t e  was 

r e j e c t e d  and then some co l l ec ted  f o r  HPLC analysis. 

- Assay So lu t i on  f o r  Content Un i fo rm i t y  - One 10 mg t a b l e t  was ground t o  

a fi ine powder and mixed w i t h  0.5 m l  each o f  d i l u t e  s u l f u r i c  ac id  and 

water. 

on l y  1.0 m l  o f  the stock so lu t i on  o f  sulfamerazine was added and the 

f i n a l  volume was 25.0 m l .  For the  analys is  o f  t h i s  so lut ion,  the 

s e n s i t i v i t y  o f  the de tec to r  was se t  a t  0.02 and the standard so lu t i on  

contained 400 u g h 1  o f  baclofen and 20 ug/ml o f  sulfamerazine. 

- HPLC Assay Procedure - A 20 p1  o f  t he  assay s o l u t i o n  was i n j e c t e d  i n t o  

the chromatograph us ing the described condi t ions.  For comparison, a 

s i m i l a r  volume o f  t he  standard s o l u t i o n  conta in ing i d e n t i c a l  concen- 

The c h a r t  speed was 30.5 cm/hr 

A 2 m l  quan t i t y  o f  d i l u t e  s u l f u r i c  ac id  and 2 m l  o f  

The mixture was s t i r r e d  f o r  about 3-5 minutes using a 

The mixture was brought t o  volume (100.0 m l )  w i th  

The r e s t  o f  the procedure was same as given above except t h a t  
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752 DAS GWTA 

t ra t ion is  o f  bac lofen and the  i n t e r n a l  standard (based on the l abe l  

c la im) was i n j e c t e d  a f t e r  t he  assay s o l u t i o n  e lu ted.  

-- Calculat ions - Since p re l im ina ry  i nves t i ga t i ons  i nd i ca ted  t h a t  the 

r a t i o  o f  t he  peak heights  (d rug / i n te rna l  standard) were d i r e c t l y  

r e l a t e d  t o  the concentrat ions o f  bac lofen (range tes ted  2 30% o f  the 

standard concentrat ion), t he  r e s u l t s  were ca l cu la ted  using the 

equation: 

( R W a  
x 100 = Percent o f  t he  l abe l  c la im  found 

(RPh), 

where (KPh), i s  the r a t i o  o f  the peak heights  o f  the assay so lu t i on  

and ( R P h ) ,  t h a t  of the standard so lut ion.  

Decomposition o f  Baclofen - With 30.0 mg o f  bac lofen powder, e i t h e r  one 

m l  o f  d i l u t e  s u l f u r i c  ac id  o r  one m l  o f  1N NaOH was mixed i n  a 150 m l  

beaker. Ten m l  of water was then added and the  m ix tu re  heated on a hot 

p l a t e  t o  b o i l i n g  f o r  approximately 10 minutes. 

water was added as needed. The m ix tu re  was cooled and brought t o  

volume (25.0 ml)  w i t h  water. Before b r i n g i n g  t o  volume, t o  the mixture 

which was t rea ted  w i t h  sodium hydroxide, 1.5 m l  o f  d i l u t e  s u l f u r i c  ac id  

was added t o  a c i d i f y  it. The mixtures were assayed using the described 

conditi lons except t h a t  no i n t e r n a l  standard was added i n  order t o  

i den t i f , y  any new peaks i n  the  chromatogram. 

During heating, more 

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  bac lofen can be q u a n t i f i e d  i n  

The method i s  prec ise and t a b l e t s  using the developed HPLC procedure. 

accurate w i t h  percent r e l a t i v e  standard dev ia t i on  based on 5 readings 

o f  0.52. The recovery from the syn the t i c  mix tures was q u a n t i t a t i v e  
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QUANUTATION OF BACLOFEN IN TABLETS 753 

TABLE 1 

ASSAY RESULTS 

Dosage Forma 
or Synthet ic  Mix ture 

Percent o f  t he  Label Claim Found 
HPLC Method USP-NF Method 

- 
Tabllets 10 mg 99.7 99.4 
Tablets  10 mg ( d i f f e r e n t  l o t )  99.5 99.4 
Tablets  30 mg 99.2 99.1 
Tablets  10 mg ( d i f f e r e n t  l o t )  99.9 99.4 
Synthet ic  Mix ture #l 

120 mg o f  baclofen 
+ !SO0 mg o f  lactose 

Synthet ic  Mix ture #2 

100.2 99.8 

240 mg o f  baclofen + 
750 mg o f  lactose 

99.0 100.2 

Content Un i fo rm i t y  Test Results (10 mg Tablets)  
Tablet  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

100.4 
97.6 
95.8 
99.1 
99.9 

100.3 
100.7 

99.9 
99.2 
99.0 

% n l y  t a b l e t s  are ava i l ab le  comnercial ly. 
bNot determined us ing USP-NF method. 
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Figure 2 - Sample chromatograms. Peaks 1-2 are from baclofen and 
sulfamerazine, respect ive ly .  Chromatogram A i s  f r o m  a 
standard so lut ion,  B from 20 mg t a b l e t s  and C from a 
s o l u t i o n  which was b o i l e d  f o r  10 minutes w i t h  d i l u t e  
s u l f u r i c  ac id  (see t e x t ) .  

(Table 1). 

USP-NF c o l o r i m e t r i c  method (1). 

The r e s u l t s  were i n  exce l l en t  agreement (Table 1) w i t h  the  

The e x t r a c t i o n  procedure f o r  bac lofen from t a b l e t s  i s  very simple 

versus a very tedious and t ime consuming e x t r a c t i o n  procedure o f  USP-NF 

(1) .  Moreover, it was very d i f f i c u l t  t o  d i sso l ve  baclofen powder i n  

90% aqueous methanol as recomnended by t h e  USP-NF (1). 

The separation o f  i n t e r n a l  standard f rom t h e  drug was complete 

(F igure 2 ) .  

of the tab le ts .  I n  these studies, 10 mg t a b l e t s  were tested f o r  

content u n i f o r m i t y  w i th  exce l l en t  r e s u l t s  (Table 1). 

The method can also be used t o  t e s t  the content u n i f o r m i t y  

I n  order t o  adopt 
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QUAhITITATION OF BACLOFEN IN TABLETS 75 5 

t h e  method f o r  content u n i f o r m i t y  tes t ,  t he  s e n s i t i v i t y  o f  detector  was 

increased from 0.04 t o  0.02 AUFS. 

I t appears t h a t  bac lofen (F igure 1) i s  a very s tab le  compound 

since heat ing with s u l f u r i c  ac id  o r  sodiua hydroxide ha rd l y  caused any 

decomposition. The r e s u l t s  were very c lose t o  100% i n t a c t  w i t h  no 

chanije i n  the shape o f  the peak (F igure 2C). 

could no t  be assayed us ing USP-NF procedure (1) since i t  requ i res  the 

use o f  90% aqueous methanol as the solvent. The reagent s a l i c y l a l d e -  

hyde i s  no t  even so lub le i n  aqueous systeas. 

(F igure l), also, it does no t  appear t o  be s e n s i t i v e  t o  hyd ro l ys i s  o r  

oxid(at ion, the two most c m n  pathways o f  degradation. 

The dcccmposed so lu t i ons  

From the  s t r u c t u r e  
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