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ABSTRACT OBIJECTIVE: To prepare Liguatrazine opthalmic liposome thermosensitive gel, and to investigate its in vivo and in
vitro characteristics. METHODS: The ammonium sulfate gradient method was used to prepare Liguatrazine liposomes. The
preparation technology was optimized by using orthogonal test. Using poloxamer P407 as gel matrix, Liguatrazine liposomes were
prepared into thermosensitive gel. A membraneless model was used to study the dissolution and in vitro drug release of the gel. The
modified Franz diffusion cell was used to investigate corneal permeability and further determine corneal hydration value. The effects
of the gel on the proliferation of human corneal epithelial cell HCE-T. HE staining and Draize test were used to investigate the
stimulatory effects of the gel on corneal cells of the rabbit, and the histological changes of the eyes were observed. RESULTS: The
optimal preparation technology of Liguatrazine liposome was drug-lipid ratio of 1:10(m/m), the ammonium sulfate concentration
of 0.2 mol/L, phospholipid-cholesterol ratio of 4:1 (m/m), incubation temperature of 45 °C. Then ligustrazine opthalmic liposome
thermosensitive gel was prepared with 23% poloxamer P407 as gel matrix. The gel had good gelatinization temperature. The in
vitro drug release and dissolution showed zero-order kinetic characteristics, and in vitro drug release of the gel was mainly related
to dissolution (R°=0.993 4). The cumulative transcorneal permeability of the gel was 43.3% within 6 hours and corneal hydration
value was 72.98% . Low and medium concentrations (1, 5 mg/L) of Ligustrazine opthalmic liposome thermosensitive gel had no
obvious proliferation toxicity to HCE-T cells, but it showed cytotoxicity at high concentration (10 mg/L). The mean Draize eye

A JEAI5 H U R H (No.2019YJ0661 ) ; U145 RH% irritation score of the gel on rabbit cornea was within
AH T F TR B H (No.2019061) ;5 i% #B 1 B 2% B B i 5 non-stimulation, and there was no abnormal change in rabbit
(No0.2018001) corneal histology. CONCLUSIONS: Prepared Ligustrazine
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transition temperature, good corneal permeability, and low

corneal irritation.
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Fig 1 HPLC chromatogram of content determination
of ligustrazine

22 JISEEEREMHE &

R 1125 08 () BRARE BT, SR FH B R e A 8 v 4 1|
ESWENR AR ORE BRI T B A DR B A TR
F 250 mL A TE IR, A2 10 mL =50 H e i i, T
3T oKV HEZETE B ST, P 8 mL 0.2 mol/L
) T e VS L, 7K AR I ST 1% 22 =5 g T AR O vk v
(0£0.5) CHHEFA 2 min(F% 400 W, J512% 40 kHz, 4
3 s AR 3 ) ARG A BT AS T AE BEER K Hp B AT
24 h, TP 4 h AR FREK AR B2 (IR A, fESH
Jig S o i — s 245 1 EL[ BRI 25 08 15 1 28 O Jig A1 R [
Pt ) B9 JOT o LTI 5 R X BRSS9, T 45 C T IS
20 min, 7531 Z W A5 1A

- 322 - China Pharmacv 2021 Vol 32 No. 3

2.3 JISREREHEIZER
2.3.1 HRFREE  DIaIESONER, #2270 ik
LRI (1:5.1:10,1:15,1:20, m/m) W5 75 I
(25.35.45.55 °C) S & HFIE] (10,20.30.40 min) iR
B E (0.1,0.2.,0.3 0.4 mol/L) | BRI 5 H [ st
EH(1:1.2:1.3:1.4:1) BEAR 50 %1(0.8% . 1.0% .
1.2% \1.5% ) JHF 212 (300,400 500 600 W) Fli# 7 i}
1] (2,468 min) 35 K 2 05 )11 75 198 Jig o 4K £ B 58 1) 52
W [ 32 (% ) = W g/ W ¥ 100% , S W o H B R BT
W2, W B SEBR A S 25 i), 2521,
TEZNREE A 12 16(m/m) SEF U Z g 45 °C I I E] N
20 min Bt R £ 1 VRO 4 0.3 mol/L . IR 1 5 I ] i
Jrit b 4 1 BEAR Bi r BOC 1.2% B T30 400
W B A IRy 2 min B, BT i 5 14 fud 3 A
232 IERRRE  ARERR R AR, R E R
AR R 205t (4) iR (B) IR S
JIE [ 5 i bE (C) L9 A L BE (D) ]33 Lo (31) IE 423K
B, JNEGRAR B 4 T2 E A5 R K
P 1 IERRI BT A R 25 Ty 2 Hras R L3R 3.
x1 JIBEREREHEIZHNESKRERZSKTE
Tab 1 Orthogonal experiment factors and levels of
preparation technology of Ligustrazine opthal-

mic liposome

K¥ &

Alm/m) B,mol/L C D, T
1 1:10 0.1 201 25
2 1:12 02 3 35
3 1115 03 4:1 45

x2 JISREREH &I ZHEZRWETRER

Tab 2 Orthogonal experiment design and results of

preparation technology of Ligustrazine opthal-

mic liposome

T Bymol/L c D, BEHE %
| 110 01 2 % 812
2 1:10 02 31 3 1638
3 1110 03 41 5 1720
4 ) 01 31 5 764
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Tab 3 Results of variance analysis of orthogonal ex-
periment of preparation technology of Ligust-

razine opthalmic liposome
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Fig 2 Particle size distribution and TEM photo-
graphs of Ligustrazine opthalmic liposomes
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Tab 4 Effects of different concentrations of poloxa-
mer P407 on gelation status of Ligustrazine op-

thalmic liposome thermosensitive gel

YT 407 iR, % e (3 £5,0=5), < A3S CHIEBATIRE
2 2836£0.19 +
b3 2430£0.19 ++
2 21564026 ++
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Note: “+” indicates that it can be gelled, and the content is in semi

flow state; “++” indicates that it can be gelled well, and the content can-

not flow
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Fig 3 Dissolution curve of Ligustrazine opthalmic li-
posome thermosensitive gel(n=3)
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Fig 4 in vitro drug release curves of Ligustrazine op-
thalmic liposome thermosensitive gel(n=3)
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Fig 5 Excised corneal permeation curves of solution,

liposome and opthalmic liposome thermosensi-
tive gel of ligustrazine(n=3)

2.8.4 MMBEKIEELE B 2.8.37W F I & HRKIER
2 N ES W NG AR ZE RN 25 R IR P g I A i R s 2 25
IRAABE, BT R 255 T GBRIF A M I IX I . FREUCR %
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preparation on the survival rate of HCE-T cells
within 24 hours(n=5)
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Tab 6 Draize eye stimulation response scoring indexs
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Tab 7 Draize eye stimulation test scoring criteria
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