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Abstract: Objective To establish an HPLC method for the determination of related substances in solifenacin succinate active
pharmaceutical ingredient. Methods The determination was carried out on ZORBAX SB-Phenyl chromatographic column (250
mm X 4.6 mm, 5 pm). The mobile phase consisted of phosphate buffers - methanol — acetonitrile (70 : 20 I 10) (A) and Phosphate
buffers - methanol — acetonitrile (30 : 30 : 40) (B) with gradient elution. The detection wavelengths were set at 220 nm. The flow
rate was 1.5 mL/min, temperature of column was set at 35 ‘C, and volume of injection was 20 pL. The self-contract method of
principle component using the correction factor method was used to calculate the content of the related substances 1 — 5. Results
The relative retention time of impurities 1 — Swere 0.34, 0.39, 1.2, 1.7, and 2.3, respectively, and the correction factors werel.3,
0.86, 0.49, 0.94, and 0.47, respectively. Limits of detection (LOD) of impurities were in the range of 0.005% — 0.007%. The
recoveries were 93.0% — 94.4% for all impurities. Conclusion The specificity, linearity, sensitivity, accuracy, repeatability, and
solution stability of the method meet the requirements, and can be used for the determination of the related substances in solifenacin
succinate active pharmaceutical ingredient.
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Fig. 1 Chemical structures of solifenacin succinate and its

impurities 1 — 5
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Fig. 3 HPLC Chromatograms of sample destroyed with
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Table 1 Linearity and the relative correction factors
Y445 Sy r LR/ (ugmL ™) BIERF
BRI H Y=14 197 X—502 0.999 8 0.15~3.00
A 1 Y=11034 X+ 141 0.999 7 0.15~3.00 1.30
i) Y=16 478 X—602 0.999 8 0.15~3.00 0.86
A7 3 Y=29 135 X—323 0.999 6 0.15~3.00 0.49
A7 4 Y=15112 X—6l1 0.999 3 0.15~3.00 0.94
AR5 Y=30 147 X—752 0.999 5 0.15~3.00 0.47

%2 TR (LOQ) MR (LOD) MEL
Table 2 Results of LOQ and LOD

o LOQ/(ng: LOD/(ng: &= MRAHFES
mL™) mL™) WL/ Y%
A1 0.073 0.024 0.005
3% 2 0.038 0.013 0.003
A 3 0.051 0.017 0.003
A% 4 0.106 0.053 0.007
A5 0.074 0.025 0.005
BREIRZAACE  0.108 0.036 0.007

1~5 FIPPIRIKCR S 508 93.4%. 93.2%- 93.5%-
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Table 3 Durability test- System suitability
1 A 52 My EE FAI B e 5225 3 4 B9 TR AR AL
PRkt 25 A 2.1 2.7 5834
PRFR AL 0.8 mL/min 1.8 2.1 3135
PR 1.2 mL/min 1.4 1.5 3 895
K 215 nm 22 2.6 6768
WA 225 nm 2.0 2.7 5444
i 30 C 2.1 2.7 9 685
il 40 °C 2.0 2.6 7 066
Phenomenex Luna ZX 4T 1.5 1.9 3163
#ishAH pH 3.0 1.9 2.5 4521
sl pH 4.0 1.8 2.6 5808
F 4 TAMRKE-BXURNELS
Table 4 Durability test- the impurities test results
A IR
A7 1 A% 2 A 3 A7 4 AT S
PRtk (B 4 A 0.11 0.10 0.12 0.12 0.11
PRF & 0.8 mL/min 0.08 0.08 0.07 0.08 0.08
AR 1.2 mL/min 0.14 0.15 0.15 0.14 0.16
K 215 nm 0.12 0.12 0.10 0.09 0.09
K 225 nm 0.12 0.11 0.11 0.10 0.08
kiR 30 °C 0.09 0.09 0.13 0.08 0.07
Fift 40 °C 0.07 0.08 0.11 0.13 0.12
Luna FHEFE 0.07 0.08 0.06 0.06 0.09
#ishAH pH 3.0 0.09 0.11 0.10 0.09 0.11
sl pH 4.0 0.12 0.09 0.07 0.11 0.13
F5 EABREANBIHERZERE XTI EL
Table 5 Determination of related substances in solifenacin succinate active pharmaceutical ingredient
e o 0%
A 1 A0 2 A0 3 A 4 AT S Hofth g R e PEP S
SF-01 0.04 0.05 0.04 0.04 0.03 0.03 0.23
SF-02 0.05 0.03 0.02 0.07 0.02 0.02 0.21
SF-03 0.05 0.02 0.05 0.04 0.03 0.01 0.2
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Fig. 4 HPLC Chromatogram of solifenacin succinate active
pharmaceutical ingredient (Batch No SF-2)
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