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Separation and determination of chiral and achiral impurities in
glimepiride tablets by supercritical fluid chromatography
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Abstract: Separation and determination of chiral and achiral impurities in glimepiride tablets by supercritical
fluid chromatography. Chiral and achiral impurities were separated on a ACQUITY UPC® Trefoil™ CEL1 column
(150 mm % 3.0 mm, 2.5 um) maintained at 30 °C with the mobile phase containing a mixture of CO, and methanol-
isopropanol (1:1) at 1 mL-min”, and the detection wavelength was set at 228 nm. The back pressure was set at
13.8 MPa. The injection volume was 5 pL. In the chromatogram of the system suitability solution, the peaks elute
in the following order: impurity IV, impurity V, glimepiride, impurity III, impurity I and impurity II. The six
substances were separated successfully in 6 min using the proposed method with a resolution factor of 2.9, 1.6,
3.0, 2.0, 6.4. The impurity [-V detection limit (S/N = 3) was 0.17, 0.10, 0.06, 0.15, 0.10 pg-mL", respectively.
Good linear relationship was established between the peak response and the concentration in the range of 0.48 -
51.30 pg-mL" for all impurities. The spiked recovery of impurity -V was found to be acceptable for 99.9%,
98.9%, 102.1%, 100.1%, 96.3% (n = 9), respectively. The related substance and assay results of 11 sample batches
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are consistent with the results obtained using the HPLC method in the Chinese Pharmacopoeia. Compared to the

two HPLC methods in the Chinese Pharmacopoeia, the established supercritical fluid chromatography method can

simultaneously separate glimepiride and its 5 impurities in a single run, and it has the following advantages:

simplified sample preparation, greatly reducing the volumes of organic solvents, environmentally friendly, high

accuracy and good reproducibility. It can be employed for the quality control of the chiral and achiral impurities in

glimepiride tablets.

Key words: supercritical fluid chromatography; glimepiride; related substance; cis-isomer; assay
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Figure 1  Structures of glimepiride and its five impurities
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Table 1 Impurities information of glimepiride in different pharmacopeias. —: Not listed specified impurities in the pharmacopeias

Molecular formula

o. . ChP 2020 usp EP11.0 BP 2024 JP 18th
/relative molecular mass

1 C,H,\N,O,S/423.48  Impurityl - - - -

2 C,H;;N,0,S/409.46  Impurity I~ Glimepiride related compound C; glimepiride urethane Impurity C  Impurity C -

3 C,H,N,0,5/351.42  Impurity Il Glimepiride related compound B; glimepiride sulfonamide ~ Impurity B Impurity B -

4 C,,H,,N,0,5/490.62  Impurity IV  Glimepiride related compound D; glimepiride 3-isomer Impurity D Impurity D -

5 C,,H,N,0.5/490.62  Impurity V. Glimepiride related compound A; glimepiride cis-isomer Impurity A Impurity A cis-Isomer
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Figure 2 The typical UPC>-PDA chromatograms of blank (A), system suitability (B), mix standard 5 (C) and sample (D) solutions.

1: Impurity IV; 2: Impurity V; 3: Glimepiride; 4: Impurity III; 5: Impurity I; 6: Impurity 11

Table 2 The calibration curve, linear range, regression, LOD, LOQ of glimepiride and five impurities

Analyte Linear range/ug-mL" Calibration curve r Correction factor ~ LOD/pg-mL" LOQ/ug-mL"
Glimepiride 0.50-49.65 Y=14639x +3 316.6 0.999 9 1 / /
Impurity I 0.50-50.30 Y=17030x+1172.6 0.999 9 0.86 0.17 0.58
Impurity II 0.48-48.30 Y=17 064x - 873.73 0.999 9 0.86 0.10 0.34
Impurity III 0.51-50.70 Y=19 115x + 4 486.3 0.999 9 0.77 0.06 0.21
Impurity IV 0.51-51.30 Y=11326x+2526.7 0.999 9 1.29 0.15 0.51
Impurity V 0.51-50.90 Y=16829x+1172.6 0.999 9 0.87 0.10 0.32
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Table 3 The result of related substances and assay in glimepiride tablets employing UPC* and HPLC

No. Lot UPC*/% HPLC/%
Impurity 111 Other total impurity Glimepiride Impurity 111 Other total impurity Glimepiride

S1 62101736 0.14 0.16 100.6 0.13 0.19 99.3
S2 62102736 0.14 0.26 101.5 0.13 0.22 99.0
S3 62007717 0.18 0.16 99.5 0.19 0.21 98.3
S4 621027401 0.23 0.13 99.4 0.19 0.17 99.4
S5 62102739 0.14 0.15 97.5 0.14 0.13 100.0
S6 621027403 0.14 0.10 99.5 0.12 0.09 98.2
S7 62102701 0.14 0.13 96.3 0.11 0.10 97.1
S8 202011121 0.33 0.47 100.3 0.33 0.93 99.9
S9 20210203 0.24 0.20 97.2 0.26 0.21 99.7
S10 210114 0.09 0.78 97.4 0.14 0.58 97.7
Si1 201110 0.19 0.25 94.0 0.19 0.23 101.4
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