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Preparation of cholic acid-baicalin liposomes

TAN Yu-jun, LINan", XIANG Yan, FENG Ling-ling
(College of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

ABSTRACT: AIM To prepare cholic acid-baicalin liposomes. METHODS For the liposomes prepared by re-
verse-phase evaporation method, the preparation technology was optimized by Box-Behnken design on the basis of
single factor test, with cholic acid consumption, phospholipid-drug ratio and phospholipid-cholesterol ratio as influ-
encing factors, encapsulation efficiency and drug loading as evaluation indices. Subsequently, the obtained lipo-
somes had their quality evaluated and their in vitro release rate assessed. RESULTS The optimal conditions were
determined to be 9. 06 mg for cholic acid consumption, 7.23 : 1 for phospholipid-drug ratio, and 4.55 : 1 for
phospholipid-cholesterol ratio, the encapsulation efficiency and drug loading were 44. 1% and 5. 05% , respectively.
The obtained light yellow, spherical or spherical-like liposomes demonstrated good physical stability, with the aver-
age particle size, PDI, Zeta potential and accumulative release rate within 6 h of 142 nm, 0. 190, -7.82 mV and
57.83% , respectively, and the in vitro release behaviors accorded with two-phase kinetic model. CONCLUSION
This stable and reliable method can be used for the preparation of cholic acid-baicalin liposomes with sustained-
release effect.
KEY WORDS: cholic acid-baicalin liposomes; preparation; quality evaluation; in vitro release rate; reverse-

phase evaporation method ; Box-Behnken design
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2011 Kp ik KR E R AR GE B AT,
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PP KA, P2 AR A, 35 o A
JE AT, 45, EETTE 276 nm AT I
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2.1.4 ZLMEXRREREE XTSI PBS 7B
A 2.936. 5.872, 8.808. 11.74, 14.68. 26.402
pe/mL, F 315.5 nm KA EWCE, DIEEEs
TR B AR AL AR (X)), WOCRE AMPALLR (A)
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WA A I 5 W o R, AT B AR A A i RSD R
1.7% , RZHEEZERLE,

2.1.7 RUEMERAE: WU —RRRR, % <2.1.27
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Tab.1 Results of preparation methods screening Hgﬁ%ﬁgo 7k , IKACARTE 1 mL B j8 1A fo 85 % R
Wik £33 5/% =/ % R
%gﬁg o o 2.3.2 Box-behnken B3l 781K 2 A B SR I,
S 4 38.97 3.91 AR (A) . BEiR-Z5 ] (B) . #hAE-
H[# 2% 2
03 HA LA &ﬂ%%ﬁ(C)ﬁﬂﬁﬁﬁﬁi(Yg\ﬁﬁi
(Y,) Bz, 25503 2,
2.3.1 HRZERR
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Tab.2 Design and results of tests
RS A JHZ/mg B W 5-251 L f5 C 1 - I 1 92 L 51 Y, L% Y, 22t/ %
1 9 15:1 4:1 50. 15 1.97
2 15 15:1 6:1 44.18 2.39
3 15: 1 411 48.24 1.90
4 15:1 6:1 46.03 2.67
5 5:1 6:1 38.45 5.88
6 15 25:1 4:1 37.62 1.02
7 5:1 4:1 38.24 5.97
8 15:1 4:1 47.56 1.80
9 15 15:1 2:1 39.31 1.66
10 9 5:1 2:1 41.27 5.71
11 15 i1 4:1 38.94 5.93
12 9 25:1 6:1 45.77 1.59
13 3 15:1 2:1 39.44 1.88
14 9 151 1 4:1 50.56 1.99
15 9 15:1 4:1 50.13 1.97
16 3 25:1 411 42.87 1.34
17 9 251 2: 1 44.83 1.33
SRJ5, L Design-expert 8.04 FPEXFFR 2 %0 4.79B°-1.96C° (R°=0.8893) . ¥,=1.93-0. 114-
%L.il, 23 RN Y, =49.33-0. 824+ 2.28B + 0.24C - 0.0704B - 0. 015AC + 0. 023BC +

1. 77B+1.20C-1. 49AB-0. 43AC+0. 94BC-5. 134 -

0.0814%+1.56B>+0. 14C> (R*= T

497

0.994 9) ,



2019 4F 3 A
F4E H£3W

Bk % March 2019
Chinese Traditional Patent Medicine Vol. 41 No. 3

ML 3~4, g wH, B EAA W& R
(P<0.05), MiRMITFALE (P>0.05); A*, B’
BRI (P<0.05), 1 B, C, B> X}
A B EE (P<0.05),

x3 AHEFESN

Tab.3 Analysis of variance for encapsulation efficiency

KIE BT AW B F1H P1A
el 300. 343 4 9  33.37  6.240 0.012 3
A 5.33 1 5.330  0.9900 0.3510
B 25.16 1 25.16  4.710 0. 066 5
C 11.47 1 11.47  2.140 0.186 1
AB 8.85 1 8.850 1.650 0.2389
AC 0.73 1 0.730  0.1300 0.720 8
BC 3.53 1 3.530  0.6600  0.4427
A? 110.6 1 110.6  20.71 0.002 6
B2 96. 41 1 96.41 18.05 0.003 8
c? 16.22 1 16.22 3. 030 0.1249
5k 2% 37.37 7 5.330 — —
AT 30.23 3 10. 07 5. 640 0.064 0
gl 7. 140 4 1. 780 — —
JET = 337.7 16 — — —
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Tab. 4 Analysis of variance for drug loading

RIE BT M BHRE B FAE P1A
(el 52.6 9 5.84 151.49  <0.000 1
A 0.09 1 0.09 2.39 0.165 6
B 41.45 1 41.45 1074.26  <0.000 1
C 0.47 1 0.47 12.31 0.009 9
AB 0.01 1 0.01 0.5 0.499 1
AC 0.0009 1 0.0009  0.02 0.882 9
BC 0. 002 1 0. 002 0. 052 0.8253
A? 0.02 1 0.02 0.710 0.426 8
B2 10.22 1 10.22 26496  <0.000 1
c? 0. 086 1 0.08 2.230 0.178 2
5k 2% 0.27 7 0.03 — —
eI 0.24 3 0.08 13.35 0.051 0
gl 0.02 4 0. 006 — —

JET = 52.87 16 — — —
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Fig.1 Three-dimensional effect surface diagrams of encapsulation efficiency
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RS WIEKEER (n=3)

Tab.5 Results of verification tests (n=3)

L iass EH /% HAE/ %

1 44.37 5.02

2 45.04 5.24

3 42.89 4.88
SEHE 44. 10 5.05
T 45.05 4.92
TR22/% -2.10 2.64
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Fig.2 Transmission electron micrograph
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Fig. 3 Results of particle size determination of liposomes
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Fig. 4 In vitro drug release curves for samples
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Tab. 6 Results of model fitting

B i FEiA LA r

JiEipS FH 0=3.970 47t+25. 695 1 0.560 8
— In(59.371 92-Q)= 1. 552 241-58. 961 56 0.999 5

Niebergull 0=-0.819 441>+13. 359 571+11.479 13 0.883 8

Higuchi Q=17. 471 061> +10. 940 23 0.829 5

XA B 1% 0=1-(58.156 9¢70 %61 4157 454 (701 771) 0.999 6

R FH (0=9.198 24:+38. 965 73 0. 608 7
—% In(89. 718 24-0) = 0. 966 67:-86. 377 14 0.971 3

Niebergull (0=-2.239 89:2+26. 191 86:+21. 902 51 0.829 9

Higuchi (0=31.970 45:*+18. 078 76 0.8750

XUAHE) 1% 0=1-(73.363 11e 157249173 238 8003771 0.998 2
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