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Quality Analysis and Improvement Suggestions for Ursodeoxycholic Acid Tablets
JIANG Wenxia , WANG Zhenbo ,MA Ling ,CHEN Huan,PING Jiwen , HUANG Yuxin,SUN Ying
(Ningxia Hui Autonomous Region Institute of Drug Inspection - Ningxia Key Laboratory of Drug Quality Control and FEvaluation,Yinchuan ,Ningxia,
China 750001 )

Abstract: Objective To improve the quality standard of Ursodeoxycholic Acid Tablets. Methods High - performance liquid

chromatography (HPLC) was used to determine the six components in the samples, and the chromatographic column was Agilent
ZORBAX XDB - C, column(250 mm X 4.6 mm,5 pm),the mobile phase was 0.05% trifluoroacetic acid aqueous solution —
0.05 % trifluoroacetic acid acetonitrile solution (gradient elution) ,the flow rate was 0.8 mL / min. The parameters of evaporative
light scattering detector were as follows:the drift tube temperature was 50 — 70 °C,the carrier gas flow rate was 1.6 L / min,the
column temperature was 25 °C,and the injection volume was 20 pL. Samples collected from the 2023 national drug inspection
were evaluated for quality according to the current quality standard [Chinese Pharmacopoeia 2020 (Volume Il ) | test combined with
exploratory research (determination of related substances, consistency of dissolution behavior, applicability test of microbial limit
method ). Results The overall qualified rate of samples by legal test was 99.42%. In the determination of related substances,
ursodeoxycholic acid and impurities, as well as different impurities were effectively separated,with no interference from excipient. In
the destruction test, the resolution of each chromatographic peak was good. The impurity G was produced in acid, alkali, high
temperature and light damage. The stability of the sample was poor under acidic conditions, but relatively stable under oxidizing
conditions. There was a good linear relationship between the peak area and the mass concentration of each impurity (r > 0.998,

= 6). The average recovery was 93.30% — 100. 12%,and RSD was 0.45% - 1.89% (n = 6). The RSDs of precision, stability
and repeatability tests were all less than 2.0 %. The frequency distribution diagram and box plot showed that the main impurity in
the sample was chenodeoxycholic acid. Among them, the impurity types of E enterprise and F enterprise were the least, and the
chenodeoxycholic acid content of F enterprise was the lowest and the dispersion was the smallest. The chenodeoxycholic acid and
total impurity dispersion of C enterprise were the largest, while the chenodeoxycholic acid and total impurity dispersion of B
enterprise were the smallest,and passed the consistency evaluation. The dissolution of all samples at 45 min was higher than 70%,
and the mean dissolution of each manufacturer was normally distributed, and there was no obvious dispersion. The microbial limit
adaptability test showed that the total number of aerobic bacteria, molds and yeasts in all samples met the requirements, and no

Escherichia coli and Salmonella were detected. Conclusion The current quality standard of Ursodeoxycholic Acid Tablets needs to
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be further improved. It is suggested to increase the detection of related substances and dissolution to improve the quality standard.

Key words: Ursodeoxycholic Acid Tablets;quality analysis;quality standard;related substance;dissolution;microbial limit
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Tab.1 Gradient elution procedures

f(min) AHMA%)  AHAB(%) |(min) AHMA%) KHAB(%)
0 60 40 45 20 80
25 60 40 50 60 40
30 35 65 55 60 40
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1. Impurity D 2. Dehydrocholic acid 3. Cholic acid 4. Impurty H

5. Ursodeoxycholic acid 6. Impurity I 7. Impurity F 8. Impurity 26

9. Chenodeoxycholic acid 10. Impurity E 11. Impurity G

12. Lithocholic acid

A. Negative reference solution B. Blank solvent C. System suitability

solution

D. Mixed reference solution E. Test solution

Fig.1 HPLC chromatograms of the specificity test
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Fig. 2 HPLC chromatograms of the destruction test
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F2 ZMEERKNR.EEMRFRLER(n=06)
Tab.2 Results of the linear range, LOD and LOQ investigation

SUER  ANR RER

AR AR (ng/ml)  (ug/ml) (pg/mL)
*RD Y,=1.8199X,+3.0576  0.9999 4.96~14.87  2.48 4.96
FRER  V,=18852X,+2.7480 0.9999 8.41~20.44 5.6l 8.41
feg V,=1957TX,+2.57  0.991 7.97~21.26  5.31 7.97
KH Y,=1.9893X,+2.5634  0.989 6.50~17.32 4.3 6.50
REAEER V=1874X,42.5761  0.990 7.90~21.08  5.27 10.54
R1 Y,=1.8618X,+2.5740  0.9999 13.91~37.08  9.27 13.91
kRF Y,=2.0640X,+2.7230 0,991 5.40~16.19  2.70 5.40
A6 V,=1.9864X,+2.8584  0.997 5.23~1570 2.6 5.03

BERME V2166535432679 0.9993 3.66~146.32 L0436
ERE V,=L9312K,+2.98 0997 S.01~153 25 5.1
ERG V,=1.8393X,+2.975 0997 S.11~153 25 5.1
JLBE Vo= L6820, +3.0537 0992 5.04~12.60 378 5.04

BE 2 mLA B, 2 BRGNS R BT
%1 0.05,0.20,0.30,0.40,0.50,0.60, 1. 00 mL,
#3400, W B A 158 2, 3820, DB, RIS Al v
W FHE 2. 2. 1T B Gl A PFBERE DN SE , TE SR g AL, 5F
THEIAE ISR G2 B D L AR IHIR A% BT H
ZRIF LRI F R T 26 8 25 SR R E 2R 5 G LR
ARSI [R50 4 96. 29%,97. 30%,96. 36%
93.30%, 99. 86%, 98. 84%, 100. 12%,99. 62%,96. 25%,
95.98%,98.07%, RSD 53 il 4 1. 54%, 1. 62%, 1. 89%,
1.04%,1.69%,1.08%,0. 75%,1. 716%,0. 45%,0. 76%,
1. 08%
2.2.4 HEEEMNE

W90 HE B AT AU M A BE i 45 15 o, 4% 2. 2. 2T
O3 il A AR VA T, 2. 20 1 IR (8% A% 1 AR
SE DR AR, JF AR i R AR 3 X T
Az 7 AR R i 8 2% 2% R 2% o sl e 300 42 1l A =X A
ARG IR TR UL 3 18 4,
2.3 REEAR:BHITH—HHEER

2020 47 [ 24 il () ) AR 26 S IR R TG

®3 HERPAHISLIENESER (%)

Tab.3 Results of content determination of six components in the

samples (%)

AFELmE BHEEAER RRH KRF 2R EE®R FREE

Aln=18) 0.12 NA  0.05 NA 0.06 0.14
B(n=22) 0.50 0.06 0.04 NA 0.08 0.57
Cln=16) 0.32 0.05 0.04 NA 0.04 0.39
D(n=19) 0.56 0.07 0.05 NA 0.04 0.44
E(n=5) 0.02 0.04 NA NA NA 0.03
F(n=10) 0.04 0.03 NA ANA NA 0.04

E:NAA KRS,

Note:NA refered to not detected.
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Fig. 3 TImpurity content box plot
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Fig.5 Dissolution curves of samples in different media
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Fig. 6 Dissolution curves of samples by different methods and

rotation speeds
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Fig.7 Box plot of dissolution of determination results
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