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ABSTRACT

Baclofen, the selective GABAg receptor agonist, is used as a muscle relaxant
for the treatment of spasticity associated with spinal cord injury. It is commercially
available as a racemic mixture but only baclofen R-(-)-enantiomer is stereospecifically
active.  Additionally, (4RS)-4-(4-chlorophenyl)pyrrolidin-2-one is an important
impurity in the synthesis and degradation pathway of baclofen. Analysis of baclofen
enantiomers and its impurity is, therefore, important for the quality control of baclofen
formulations. This research proposed a rapid and simple method for the simultaneous
analysis of these compounds by chiral capillary electrophoresis (CCE). The CCE
method was developed by varying buffer and chiral selector concentrations, pH of
buffer, types of chiral selectors, amounts of organic solvents, temperature and voltage.
a-Cyclodextrin was employed as a chiral selector, which enabled the separation of
baclofen enantiomers. Dynamic coating of the capillary with 0.5% w/w polyethylene
oxide (PEO) was necessary for the electroosmotic flow (EOF) suppression, which
facilitated the separation of baclofen impurity. The optimized condition was in 100
mM sodium borate buffer (pH 9.9) containing 18 mM a-CD and 1% v/v acetonitrile
using a fused-silica capillary dynamic coated with PEO, 64.5 cm total length with an
effective length of 56 cm and inner diameter of 50 u, hydrodynamic injection at 50
mbar for 6 s, temperature and applied voltage of 45 °C and 27 kV, respectively, and
detection by UV absorbance at 220 nm. Baclofen enantiomers and its impurity were
baseline separated (Rs = 2.7 and 44.8, respectively) in 10 min. The method was
validated and the results showed good linearity (r2 > 0.9994), precision (%RSD <
3.37%), and recovery (96-103.1%). The limits of detection and quatitation were 10
and 30 pg/ml for S-enantiomer, 7 and 30 pg/ml for R-enantiomer, and 2 and 5 pg/ml
for baclofen impurity, respectively. The method was successfully applied for the
analysis of baclofen enantiomers and its impurity in pharmaceutical raw materials and
pharmaceutical formulations.
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