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Establishment of dissolution method and similarity evaluation of
dissolution culves of compound licorice tablets

ZHOU Xiao —1li ZENG Yue —lin YIN Li —hui’ CHEN Hua

( National Institutes for Food and Drug Control Beijing 102629 China)

Abstract Objective: To establish an in vitro dissolution test method in order to control the quality of compound
licorice tablets and further evaluate its production process. Methods: The dissolution conditions were the paddle
method the speed was 50 r * min~' the dissolution medium was water the detection method was the HPLC meth—
od and the self — control method was used to calculate the dissolution. The established dissolution method was used
to investigate the release of morphine codeine phosphate and glycyrrhizic acid in compound licorice tablets from 3
companies. The Weibull model was used to fit the dissolution data. Results: The products from each company were
evaluated by comparing the fitting parameters. There were significant differences between the Weibull fitting parame—
ters of different manufacturers indicating that there were a big difference in the preparation process of each manu—
facturer. Through the comparison of batch uniformity it was found that the production process of manufacturer A
was relatively stable but there were certain differences in the samples produced in different years. Conclusion: An
dissolution test method is established and the method was used to evaluate the similarity of the dissolution curves of
samples from different manufacturers which provids a reference for the quality research of compound licorice tablets.
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Tab.1 Solution stability ( dissolution medium is water)

( morphine) ( codeine phosphate) ( glycyrrhizic acid)
(' medium) A RSD/% A RSD/% A RSD/%
( water) 24 283 0. 83 8 814 1.0 49 856 0. 49
pH 6. 8 ( phosphate buffer) 24 174 0.59 8 687 0.93 49 318 0.32
pH 4.0 ( phosphate buffer) 24 790 0.52 8 750 1.1 48 082 0. 59
0.1 mol « L™"  (hydrochloric acid) 25 058 0.41 8 759 0. 64 40 514 0.46
3.2.1 3 (A1.B3 Q) ;
1 (2020 10 1 1 000 mL
§ » 0931 ) 900 mL 900 mL 30 min
100.75.50 r * min "' o
37 C 5.10.20.30.45 min 6 mL 2, 50r-
( 6 mL ) 0.45 um min "' 3 o
2

Fig.2 Dissolution curves of morphine codeine phosphate and glycyrrhizic acid of samples from each companies at different rotational speeds

3.2.2 pH pH 6.8
( o
y e . 3
0.1 mol * L' pH 4.0 pH 900 mlL 50 r * min~' ¢
6.8 2 37 Coeeeee 7 “3.2.1”
900 mL. 0.1 mol « L™ .
.pH 4.0 3,



e 284 - Chin J Pharm Anal 2023 43(2) -

3 N
Fig. 3 Dissolution curves of morphine codeine phosphate and glycyrrhizic acid of samples from each companies under different dissolution me—

dium conditions
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Tab.2 Dissolution data of morphine at each sampling time point in water

_ ( dissolution) /% (x £s n=6)

('sample - production year) 5 min 10 min 20 min 30 min 45 min
Al -2018 22.39 £1.66 43.87 £3.63 77.43 £5.83 94.32 £4.21 96.84 £2.72
A2 -2018 23.10 £3.36 44.69 +5.98 78.52 +8.57 96.26 +7. 65 99.52 +3. 80
A3 -2018 23.69 £3.01 43.73 +4. 85 77.44 +6.95 93.82 +4.82 97.54 +3.61
A4 -2016 12.75 +1. 87 20.05 +2. 63 37.77 4. 06 55.99 6. 93 77.72 £8.38
A5 -2015 10.78 +0. 68 18.60 +1. 49 35.30 £2.51 54.31 £2.52 73.75 +3.74
B1 -2018 28.08 +3.44 48.05 +0. 02 85.51 4. 46 92.84 +1.84 91.94 +2.46
B2 -2018 27.70 £6. 18 54.18 +9. 13 86.40 +10. 11 94.22 +3.01 95.99 +1. 88
B3 -2018 31.48 £3.53 59.64 £5. 15 94.29 +13. 54 100. 49 +2. 30 99. 86 £2.92
C-2018 20.84 +4. 16 40.27 +7.74 74.39 +£12.56 91.77 +12.22 96. 06 +6. 67
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Tab.3 Dissolution data of codeine phosphate at each sampling time point in water

_ ( dissolution) /% (x +s n=6)

( sample — production year) 5 min 10 min 20 min 30 min 45 min
Al -2018 23.62+1.08 44.90 3. 05 76.73 +4.22 92.44 +2.57 95.29 +1.92
A2 -2018 25.21£2.79 45.97 +4.94 77.74 £6.97 95.76 +4.87 99.29 +1.19
A3 -2018 25.61 +3.99 46.80 +5.06 79.45 +7. 80 95.27 +3.39 98.90 +1.29
A4 -2016 12.11 £1.43 20.12£2.13 39.95 +3.78 58.29 +6.27 76.94 £5.25
A5 -2015 11.37 0. 77 20.63 +1.02 39.61+1.75 56.28 +2.04 76.76 +2.36
B1 -2018 28.69 3. 46 55.55 +3.56 79.82 +0. 02 93.83 +1.75 92.74 +1.20
B2 -2018 28.69 6. 09 54.61 +9. 66 86. 62 = 10. 35 94.72 £3.57 95.50 +1. 65
B3 -2018 31.53 +3.80 57.24 +6.28 90.39 5. 44 97.32+1.34 97.20 +1.47
C-2018 23.68 +5. 11 42.48 +9.43 75.02 +13.20 91.85 +13.86 96.04 +8. 14

4

Tab. 4 Dissolution data of glycyrrhizic acid at each sampling time point in water

- ( dissolution) /% (x +s n=6)

('sample — production year) 5 min 10 min 20 min 30 min 45 min
Al -2018 23.97 £1.76 44.60 +£2.98 76.30 £4.28 92.56 £2.20 95.17 £1.47
A2 -2018 23.58 £1.83 44.44 £4.87 74.98 £6. 11 91.43 £3.93 96.32 £0.98
A3 -2018 25.72 +3.54 45.05 +5.47 76.30 7. 65 90.92 +3.31 95.54 +0. 61
A4 -2016 8.96 +1.11 18.88 £2.26 38.98 +4. 14 54.93 £5.37 76.35 £6.31
A5 -2015 9.72 +0.43 19.87 +0.73 39.59 +0.94 56.96 £1.23 77.90 £1.76
Bl -2018 29.26 £2.61 56.44 £4.38 89.26 +4.43 95.63 £1.33 94.95 +1.34
B2 -2018 29.12 £5.90 55.47 £9.71 87.85 £10.77 95.78 £3.69 97.35 £1.28
B3 -2018 29.58 £3.21 57.49 £6. 05 90. 18 £5.96 96.97 £1.09 96.12 £1.07
C-2018 22.05 £4.99 42.50 £7.65 74.19 +£11. 80 91.37 £11.29 96.08 +5. 81
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Tab.5 Summary of the fitting parameters

_ (x+s n=06)
( component)  ( sample — production year) b T, /min

( morphine) Al -2018 1.34£0.10 14.82+1.68
A2 -2018 1.39+0.09 14.49 +2.81
A3 -2018 1.32+0.11 14.78 £1.91
A4 -2016 1.34+0.06 33.72+6.19
A5 -2015 1.27+0.07 35.92+2.73
B1 -2018 1.22+0.10 13.13 £0.97
B2 -2018 1.32+0.10 12.26 £2.73
B3 -2018 1.36 +0.08 10.88 £1.51
C-2018 1.38 +0.14  16.52 £4.96
Al -2018 1.25+0.05 14.85+1.20
( codeine phosphate) A2 2018 1.31£0.05 14.18 +2.01
A3 -2018 1.31+0.04 13.89£1.99
A4 -2016 1.28 +0.01 32.97 £4.26
A5 -2015 1.29+0.02 33.22 +1.66
B1 -2018 1.08 +0.07 12.73 £0.77
B2 -2018 1.31£0.06 12.14 +£3.02
B3 -2018 1.36 +0.08 10.88 £1.51
C-2018 1.29+0.14 16.21 +5.88
Al -2018 1.24+0.04 14.91£1.22
( glycyrrhizic acid) A2 -2018 1.240.03 152219
A3 -2018 1.19+0.04 14.92+2.18
A4 -2016 1.34+0.03 34.34 +4.74
A5 -2015 1.34 +0.02  32.81 £0.98
B1 -2018 1.32+0.11 11.39+1.14
B2 -2018 1.35+0.08 11.84 +2.97
B3 -2018 1.37£0.07 1113 +1.57
C-2018 1.31 +0.08 16.16 +5.03
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OriginPro 8.0 N
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Tab. 6 Results of t —test of the fitting parameters

between different components

( parameter)

( component) b T, /min

- ( morphine — codeine phosphate)  0.1608  0.973 3
- ( morphine — glyeyrrhizic acid) 0.1157 09166
- 0.880 1 0.930 8

( codeine phosphate — glycyrrhizic acid)

Weibull o
3.3.4 OriginPro 8.0
A.B2 2018
7.

7 A.B t-
Tab.7 Results of ¢ — test of the fitting parameters of

Morphine of manufacturer A and B

( parameter)

( sample) b T, /min
Al - A2 0.407 3 0.810 8
Al - A3 0.693 3 0.970 6
A2 - A3 0.2533 0.838 9
Bl - B2 0.128 1 0.488 2
Bl - B3 0.017 7 3.520 x10 °*
B2 -B3 0.224 7 0.133 4
P>0.05
A 3 Weibull
B Bl B3 Weibull
T, A 3
B 3 o
3.3.5 A 2018
3 Weibull
1 (Al
2016 2015
2018 Weibull
t - 8
P >0.05
A4 A5 b Al
A4 A5 T, Al
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Tab.8 Results of ¢ — test of the fitting parameters :C
of morphine
P be T, Al .
— ( parameter) N /
( sample — production year) b Ty /min
A4 -2016 0.960 0 4.400 x 10 ~* o
A5 -2015 0.1536 1.740 x 10~ 3.4
Bl -2018 0.062 5 0.058 6
B2 -2018 0.721 1 0.078 8
B3 -2018 0.340 8 1.620 x10*
C-2018 0.646 4 0.659 8 60 °C
10 min B
Al A
2020 ( »
19
. Al (2018) B 3 9,
9
Tab. 9 Results of determination of disintegration
- ( time of disintegration) /min
( sample — production year) 1 2 3 4 5 6 ( average)
Al -2018 16 16 17 17 18 18 17
A2 -2018 16 17 17 18 18 20 18
A3 -2018 16 17 17 18 18 19 18
A4 -2016 31 33 33 34 34 34 33
A5 -2015 33 33 34 35 36 37 35
Bl -2018 13 13 13 13 13 13 13
B2 -2018 12 12 12 12 12 13 12
B3 -2018 13 13 14 14 15 15 14
C-2018 16 17 17 17 17 18 17
ICH
2018 o
A
A Td
r0.9839;A T, r0.2383
T, r0.8976. T
A
VA T,
T, o
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