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Study on Formulation and Preparation Process of Ginkgolide B Liposome

XING Yu!, LI Xiong?, YU Yingl*(I.School of Engineering, China Pharmaceutical University, Nanjing 210009, China;
2.Jingsu Enhua Biomedical Technology Co., Ltd, Suzhou 221000, China)

ABSTRACT: OBJECTIVE To increase the dispersion and stability of prepared ginkgolide B(GB) in water by prepared GB
liposomes. METHODS The liposome and free drug were separated by ultrafiltration centrifugation using ultrafiltration tube.
The content and encapsulation efficiency of GB liposome were determined by HPLC. The method of film dispersion was used to
prepare GB liposome. The influence factors on the encapsulation efficiency such as drug-to-lipid ratio, cholesterol dosage,
loading amount, hydration temperature and hydration time were analyzed by single factor and orthogonal experiments. The
appearance, encapsulation efficiency and particle size were used as evaluation indicators to determine the best formulation and
preparation process of GB liposomes. RESULTS The best prescription for GB liposomes were as follows: 10 mg GB, 160 mg
egg yolk lecithin, 40 mg cholesterol, 8 mg vitamin E, 58 mg DSPE-PEG2000, 5 mL PBS buffer. The optimized process
conditions were as follows: GB and lipid excipients were dissolved in absolute ethanol, and ethanol was removed by rotary
evaporation under reduced pressure in a water bath at 33 ‘C. The lipid film was hydrated with PBS buffer at pH 6.5, and the
hydration temperature was 35 “C, 120 min, the crude liposome suspension was ultrasonicated for 6 min in an ice water bath with an
ultrasonic power of 120 W. The prepared GB liposome suspension was slightly bluish blue, light transmissive, with a particle size
of (126+4)nm, an encapsulation efficiency above 87%, and no aggregation or sedimentation after 24 h. CONCLUSION GB is
successfully prepared into stable GB liposomes by the thin film method in the laboratory stage. The preparation and preparation
process are selected and optimized. A reference method for the formulation of GB preparations was explored and provided.
KEYWORDS: ginkgolide B; liposome; ultrafiltration centrifugation-HPLC; film dispersion method

HRAT S B (ginkgo biloba extract, GBE)E — FAfL/NE, 12 H 5 ER AR SERAYTE L, Tk

I RIEF 7 Ji IILE H) — 2 25, 7 R85 2 [
SMEESA T FEITH RE o HRAY R B(ginkgolide B, GB)
J& GBE Wi thfma s, BA m L m i n i
ANE AL R TS AR SE TR, REAT ARBE 1k i /A R
BEAMARTE B, ] A G e, ) A 2 2R i

TEZ @M B, &, Witk
(025)83271056

o E AR 22 2021 4F 3 A4S 38 4545 6 4]

Tel: (025)83271056

E-mail: yyinga@vip.sina.com

E-mail: 1316820929@qq.com

POA BRI, (B GB ek B i A
7%, AR pH BB B TR0, S ECHEY)
FIHTEEREAR, 2 TEAE 22, MERLAE I PR _EA5% 310
AP HHEREEA GB BRBUAR BT, [Hh THAY)
FHANE . AWyl Bt . O3 P0G A SRR 25 10

BEEE: TH, &, WL, MER Tl

Chin J Mod Appl Pharm, 2021 March, Vol.38 No.6 -697 -



R OIEAESR, B ARAERHE SR 25 W kA ) E 5 R
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il 2% 25 FUIR LRSI RHAR . . SV GB FESL
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ISR 59 99.65%, 101.10%F11 98.90%, Fa5E
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Ak GB JL 2o s, 4R ER 1,

®1 TRRGH TEHERE

Tab.1 Transmittance of different molecular weight cut off

T /kDa TR %
3 62.15
10 80.64
30 89.90
50 95.50
100 98.12

222 BOEEHE KRR 2 mL WKEN
200 pgmL ™" ) GB X BRSNS 3 4, 43S T
B> Fioh 100 kDa FHIEE T, 7€ 3 000 r-min!
TARYKES L 10, 20, 30, 40 min WEEWR, S5EF
WO AR LT AR 2 T, Y B0 E E]>30 min,
GB 351 %>99%, il B0 B o] i 4 23 3 B g ot
PRI B T, (TR A i e 1 A2 25
1 30 min AE R EO B AN AT DL 2135 5 e 22
K, AR FRIR BRI RR E . SR IR 2,

x2 TEBCOETHETR

Tab.2 Transmittance at different centrifugation times

L I 8] /min B2/
10 96.45
20 98.12
30 99.50
40 99.61
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Fig. 1 Effect of drug-to-lipid ratio on liposome
encapsulation efficiency
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Fig. 2 Effect of phospholipid to cholesterol ratio on
liposome encapsulation efficiency
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Tab. 3 Investigation of the loading of the round bottom
flask
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Wt BEE IR AT, KAL) Bt 4
HRE>40°CHY, GB R AR R4 B35 T E,
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Tab. 4 Effect of hydration temperature on hydration time
and encapsulation efficiency
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Tab. 6 Lo(3%) orthogonal design to optimize the preparation
technology of GB liposome

KA EE/°C JK AL ] /min fE3/%
30 150 85.80
35 120 86.45
40 90 82.59
45 50 73.60
50 25 55.01

A B C D
ZHlELL)  (IRWENE : MEE OKARIRE/C) GBS T[] /min)
i)
1 1:12 2:1 35 6
2 1:14 3:1 37 7
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Tab. 5 Effect of ultrasonic time on GB liposome size and
encapsulation efficiency
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Tab. 7 Experimental results of orthogonal design optimization
of GB liposome preparation

P B (7] /min Az nm (UESELT)
2 310.70 82.45
3 197.30 81.94
5 134.70 81.60
8 112.50 79.98
10 105.40 74.31
15 98.20 62.40

2.5 GB BRI & & riife

SR Y (VLIS R vy i) =g R AN 1= RS
JIELTTIEE LY | KPR BE K 7 1) XoF Jig S5 4K ) 0
BB . T B D5 I L P 2 A
il F R, R A SRR E , DLk 4 AN
R A ZE Hbr, R IE B ML GB Jg A

o E AR 22 2021 4F 3 A4S 38 4545 6 4]

Fe A B C D fE3/%

1 1 1 1 1 59.06

2 1 2 2 2 61.51

3 1 3 3 3 64.87

4 2 1 2 3 63.65

5 2 2 3 1 69.26

6 2 3 1 2 78.46

7 3 1 3 2 75.29

8 3 2 1 3 82.60

9 3 3 2 1 87.96
K 185.44 198.00 220.12 216.28

K 211.37 213.37 213.12 215.26
K; 245.85 231.29 209.42 211.12

ky 61.81 66.00 73.37 72.09

123 70.45 71.12 71.04 71.75

ks 81.95 77.10 69.81 70.37

R 20.14 11.10 2.56 1.72
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Fig. 3 Flow chart of preparation of GB liposome
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WabIr 5120, 4R R R GB IR BUATESMIL
b RRENE BRI B, BRI AT RE 4R
RENRI VR, AR HLE BTG
Mo SR 8.

x=8 HUEWAFTEIELRIEERK
Tab. 8 Optimized prescription and process verification
results table

EilR/ SR Rifemm  OEER/% FRE
. Mz iR, 1T 122.80 0861 JE 240 T
BRI ORIR ’ ' RE . LUk
) Mz iR, T 127.40 €975 FE 240 TG
. R OR ' ’ RE . Uik
3 WOz A AT 125.70 8743 JE 240 TG
BN WA AWK ' ’ R4 VIR
. MzEaRhE, W 199,10 £8.30 JE 240
B REORR ’ ’ RE . LUk

2.6.2 SN GBRFRARSNILA Oz i (LG . Al
BECHNIR B O, BOCKLEE 7 A D57 22k
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Fig. 4 GB liposome appearance and laser particle size
analyzer measurement results
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Fig. 5 GB liposome projection electron microscopy
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