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Optimization of glycyrrhizic acid bile salt/phospholipid mixed micelles fast
dissolving sublingual films by response surface method
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Abstract: Objective To prepare and optimize glycyrrhizic acid bile salt/phosphatidylcholine mixed-micelles fast dissolving
sublingual films (GL-BS/PC-MM-FDSFs) and preliminarily evaluate its mucous membrane permeation in vitro. Methods The
formulations of GL-BS/PC-MM-FDSFs were optimized by employing Box-Behnken design-response surface methodology with the
amounts of sodium alginate, propylene glycol, and GL-BS/PC-MM as investigation factors, and the disintegration time, cumulative
release of drug from the GL-BS/PC-MM-FDSFs within 5 min, and particle size of reconstituted MM from GL-BS/PC-MM-FDSFs as
indexes. Mucous membrane permeation test was evaluated in vitro with porcine sublingual mucosa as a model by using Franz
diffusion cell. Results The GL-BS/PC-MM-FDSFs prepared by optimized formulation (23 g/L sodium alginate, 148.5 g/L propylene
glycol, and 7.58 mL GL-BS/PC-MM) could fast disintegrate in (22.1 £ 0.7) s, release in vitro at 5 min to (85.30 + 2.91)%, and the
particle size of reconstituted MM from GL-BS/PC-MM-FDSFs was obtained as (146.46 + 6.42) nm. There was a little deviation
between the theoretically predicted value and measured value. It showed that this model had a good prediction. There was no
significant difference between the accumulative permeation profiles of GL-BS/PC-MM-FDSFs and GL-BS/PC-MM at each time point.
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Conclusion The process that GL-BS/PC-MM is solidified to GL-BS/PC-MM-FDSFs is simple and feasible, and GL-BS/PC-

MM-FDSFs could significantly improve the mucous membrane absorption of GL.

Key words: glycyrrhizic acid; bile salt/phosphatidylcholine mixed-micelles; fast dissolving sublingual films; Box-Behnken response

surface method; thin film dispersion method; sodium alginate
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Table 1 Experimental arrangement and results

of Box-Behnken design
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Table 2 Significance of coefficients in second order

regression equation

WS A/(gL ) B/(gL™") C/mL Y /s Y,/% Y;/nm

1 200(-1) 50.0(-1) 8.0(0) 31.3 77.9 160.55
2 400(1) 50.0(-1) 8.0(0) 403 754 189.65
3 200(-1) 150.0(1) 8.0(0) 21.8 858 131.72
4 400(1) 150.0(1) 8.0(0) 369 842 183.32
5 200(-1) 100.0(0) 6.0(-1)23.8 74.1 11821
6 40.0(1) 100.0(0) 6.0(-1)372 722 140.74
7 20.0(-1) 100.0 (0) 10.0(1) 283 869 180.71
8 40.0(1) 100.0(0) 10.0(1) 349 849 213.42
9 30.0(0) 50.0(-1) 60(-1)234 672 156.16
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13 30.0(0) 100.0(0) 8.0(0) 27.8 853 153.84

14 30.0(0) 100.0(0) 8.0(0) 263 872 153.79
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17 30.0(0) 100.0(0) 8.0(0) 283 869 152.70

B Y, A A IRI, B — IR, C — IR ik 2]
WEKFE (P<0.05), HAWA R . B3 Y A
— I R, BRI IRIR, C ORI, IR
THHRIE B 5K (P<0.05), HABIABZE. M

A B _—

Y1/S
Yy /%

P 1

ESES i
Y, Y, Y;
A <0.000 1 0.090 2 0.000 4
B 0.001 5 <0.000 1 0.127 0
C 0.186 2 <0.000 1 <0.000 1
AB 0.062 1 0.763 7 0.1817
AC 0.042 7 0.973 8 0.523 8
BC 0.650 8 0.083 8 0.422 4
A? <0.000 1 0.000 8 0.044 9
B? 0.063 6 0.077 6 0.000 2
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Fig.2 3D Response surface plot for effects of each factor on response value
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Fig. 3 Drug release curves of GL-BS/PC-MM-FDSFs
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Fig. 4 Particle size of reconstituted MM from GL-
BS/PC-MM-FDSFs after storage at room
temperature (X s, n =3)
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Fig.5 Accumulative permeability-time profiles
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