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ABSTRACT

Two capillary electrophoresis (CE) methods were developed as stability
indicating methods for metformin (MET) and gliclazide (GCZ). The optimum CE
condition for the separation of MET and its degradation product (cyanoguanidine, CGN)
was in 40 mM citrate buffer (pH 6.7) using a fused-silica capillary with an effective
length of 60 cm and an inner diameter of 50 um, injection at 50 mbar for 5 s,
temperature of 30 °C, applied voltage of 15 kV and diode array detection (DAD) at 214
nm. MET and CGN were well separated under these conditions with the migration
times of 9.9 and 19.0 min, respectively, and a resolution (R;) of 38.9. GCZ and its
major degradation products (gliclazide impurity B, GCZ-B and gliclazide impurity F,
GCZ-F) could be resolved in 10 mM phosphate buffer (pH 7.0) containing 15 mM
sodium dodecyl sulfate using a fused-silica capillary with an effective length of 40 cm
and an inner diameter of 50 um, injection at 50 mbar for 5 s, temperature of 25 °C,
applied voltage of 20 kV and DAD detection at 225 nm. GCZ-B, GCZ-F and GCZ
migrated at 3.82, 5.21 and 5.32 min, respectively with R of 11.52 (GCZ-B/GCZ-F) and
2.06 (GCZ-F/GCZ). Method validation showed good linearity (r2 > 0.99), precision
(%RSDs < 2.00%) and accuracy (%recovery between 98.3 and 100.9%) for all
compounds. Limits of detection (LOD) and quantitation (LOQ) were of less than 40 and
100 pg/mL, respectively. The methods were robust upon alteration of factors affecting
their separation with %RSDs of less than 1.76%.

The proposed CE methods could be used as stability indicating and assay
methods for MET and GCZ. Stability study of MET and GCZ were performed under
hydrolysis (acid, base and neutral conditions), oxidation and photolysis condition. MET
was stable in neutral (water) and acid (0.1 N HCI) hydrolysis, but degraded to CGN
under alkaline hydrolysis (0.1 N NaOH) and oxidation (3% H,0,). Elevated temperature
and exposure of MET to sunlight accelerated the degradation of MET. In contrast to
MET, CGZ was stable under alkaline hydrolysis and rapidly degraded to GCZ-B under
acid and neutral hydrolysis and oxidation. Applications of the methods for assays of
MET and GCZ in raw material and commercial tablets revealed that content of the
drugs in all samples (%labeled amount between 99.1 and 100.2% with %RSDs of less
than 0.95%) met requirements of pharmacopeias. No degradation products, CGN GCZ-

B and GCZ-F, were observed in the investigated samples.





