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chromatography
CAI Lirong"*, SHU Haiping’, XIAO Sha’, TAN Yue’, ZHENG Jinfeng', LI Changliang', LIU Yanming'”

'Hunan Institute for Drug Control, NMPA Key Laboratory for Pharmaceutical Excipients Engineering Technology Research,
Changsha 410001; °NMPA Key Laboratory for Research and Evaluation of Pharmaceutical Preparation and Excipients, Nanjing
211198; *Hunan Warrant Pharmaceutical Co., Ltd, Changsha 410006, China

Abstract To reduce the dependency on high-carbon-load chromatographic columns,a new method has been
established for the determination of the content of docusate sodium using ion-pair high-performance liquid
chromatography (IP-HPLC). Tetrapropylammonium chloride was used as the ion-pair reagent with a mobile
phase, composition of acetonitrile:10 mmol/L tetrapropylammonium chloride solution = 66:34, adjusting pH to
6.5 with 0.1% phosphoric acid solution,flow rate of 1.5 mL/min, detection wavelength of 214 nm,column
temperature of 35 °C, and an injection volume of 25 pul,and quantified by an external standard method. The main
peak of docusate sodium exhibited a tailing factor of 1.34. The method showed good linearity within the range of
0.02 mg/mL to 0.40 mg/mL, with a correlation coefficient () of 0.999 9. It also demonstrated good repeatability,
with recovery ranging from 97.0% to 98.2% (n=6). The quantification limit was 3.31 pg/mL, and the detection
limit was 2.76 pg/mL.In summary,the new method shows good durability, a wide linear range, and high
sensitivity, it is suitable for the determination of docusate sodium.
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Figure 1 Chromatograms and retention behavior at different pH
conditions
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Figure 2 Reported ionic impurities in docusate sodium
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Table 2 Results of forced degradation testing
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Table 1 Effect of ions pair type on the separation performance
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Tetramethylammonium 3.03 50050 643 1.49
chloride

Tetraethylammonium chloride ~4.65 45173 454 1.14
Tetrapropylammonium chloride 5-21 47084 1637 1.50
Tributylmethylammonium 6.50 48425 2112 1.47
chloride

Tetrabutylammonium chloride 740 57387 1585 1.18
Tetrapentylammonium chloride 14.15 31807 2705 1.27
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peak A B C D
Untreated 98.08 1.76 / 0.16 / /
High 98.29 1.53 / 0.18 /
temperature
Light exposure 97.36 2.49 / 0.15 / /
Strong acid 97.08 2.92 / / / /
Strong alkali 86.01  13.99 / / / /
Oxidation 96.16 3.84 / / / /
/:Not detected
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Table3 HPLC results and titration results for samples from three

manufacturers
Newmethod oy b go(1st
Manufacturer ~ Batch No. Main . Tota.l Suppl.) method
component 1mpurity

Domestic 211106 96.8% 0.5% 97.2%
Company A

Domestic T202111YC02  92.7% 0.9% 94.8%
Company B

Import WS21F0803 95.6% 3.7% 97.5%
Company A
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Table 4 Column type specifications

No. Brand Type 10231222 0,
A Thermo Hypersil GOLD, 250 mmx4.6 mm,5 um 10
B GL Sciences ODS-3, 250 mmx4.6 mm,5 um 15
C Waters Symmetry Cig, 250 mmx4.6 mm,5 pm 20
D Phenomenex Ultracarb,150 mmx4.6 mm,5 pm 30

"o ow »

20

t/min

Figure 3 Chromatographic performance results of the USP method in
different loading columns(DS:Docusate sodium)

A:Thermo Hypersil GOLD;B:GL Sciences ODS-3;C:Waters Symmetry
C,g;D:Phenomenex Ultracarb ODS(30)60 A
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Figure 4 Chromatographic performance results of the new method in
different loading columns

A:Thermo Hypersil GOLD; B:GLSciences ODS-3;C:Waters Symmetry
C,5:D:Phenomenex UltracarbODS(30)60 A
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