5 6 Vol. 5 No.6
2007 11 Chinese Journal of Pharmaceutics Nov. 2007 p.298

(2007)06-0298-08

( 110016)
(cinnarizine) -p- (HPCD)
HPCD -
HPCD
68% 128 nm
_ﬂ_
R9%4 A
(cinnarizine)
pH 1
pH 3
(1]
(23] [2, 4]
1
RES52-99 ( ), JY92-2D ( ),
DF-101S ( ), LS-230 Beckman Coulter
( Coulter Counter ), ( Jasco UV-2075 Plus Intelligent UV/VIS

Detector, Jasco PU-2080 Plus Intelligent HPLC Pump, Jasco AS-2055 Plus Intelligent Sampler;
Jasco FP-920 Intelligent Fluorescence Detector, Jasco PU-980 Intelligent HPLC Pump), JEM-1200 EX
( ), FDU-1100 (Tokyo Rikakikai Co., Ltd. Japan), MDF-U32V

(Sanyo Electric Biomedical Co., Ltd.)

2007-04-13
(1981-), ( ), , E-mail jiazengrong@163.com (1965-),

( ), ) > , Tel. 024-23986321, E-mail hezhonggui@gmail.com



299

6
( ), ( ), (
) -p- ( )
Wistar (200x15) g 033
2
2.1
HPLC P Diamonsil (TM) Cis (4.6 mm>=200 mm 5 pum)
-0.01 mol-L"! - ( 1 000:900:13) pH 4.70
253 nm 30 1 mL-min”
400 mgL
4 8 16 32 48 80 128 160 200 mgL’
10 uL () (»)
A 0.457 8p-0.163 5(r 0.999 9) 4 200 mgL"
RSD 2% 97.1%
2.2 pH
pH 6.84 498 4.00 3.05 2.02
5d
Table 1 Dissolubility of cinnarizineat different pH
pH 6.84 4.98 4.00 3.05 2.02
¢/(mmol-L™) 0.000 0.048 0.251 0.289 8.359
2.3 pH
pH 6.84 498 4.00 3.05 2.02 ( ) (37+0.5)°C
24h 70.3 mg'L"
1:1 (37+0.5)°C 24 h HPLC
DCpp=pa/(po=pa) pH DCapp
2 pH
Table 2 Apparent distribution coefficient DC,,, of cinnarizine at different pH (n=3)
pH 6.84 4.98 4.00 3.05 2.02
DC,p 139.6 95.2 65.0 46.1 5.4
24 -
HPCD HPCD
HPCD 0.2 mol-L™ pH 1.0
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0.6mol'L’ NaOH pH 4.0 10 min
10 mg-L™ -HPCD -
1:3
25
(entrapment efficiency ,Eg)
3 1:20 -
( 10:1) 1 L
45
45
5% 45
(200 W 3s 3 s)4 min (400 W 3s
3 5 )4 min 0.8 045 0.22 um
Table 3 Effect of of drug to lipid ratio on entrapment efficiency of liposomes

m(drug):m(soybean phospholipid 1:3 1:5 1:10 1:15 1:20

Ex/% 13.4 17.2 27.3 39.1 68.5
2.6
2.6.1

Sephadex G-50
0.5mL 1500 r'min” 3 min
0.5mL 2
Mentrapped
0.5 mL Miotal

Ex%( )= cntrapped M total >< 100

2.6.2
HPCD
253 nm 253 nm
4
4 4

97.2%(n=3)
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Fig. 1 Eluting profile of bland liposomes and free drug

2.6.3
2
70 311 nm 128 nm
Fig. 2 Transmission electron microscopy of cinnarizine-cyclodextrin liposomes (staff=100 nm)
2.7
40 mL
=70 , =35 2h =25
12h 10 3h
2.7.1

4:1

1 min
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Table 4 Effect of different cryoprotectant on freeze-drying products

Cryoprotectant Appearance Reconstruction

Sucrose Bad, shrinkage good

Trehalose Full, a little rough Good

Maltose Good, a little yellow Not bad

Mannitol Full, a little porous Bad

Sucrose-mannitol A little porous Ordinary

Sucrose-trehalose Good, a little porous Good, Readily ease

Maltose-mannitol Porous Ordinary

Maltose-sucrose Smooth, a little shrinkage Good, Readily ease

Maltose-trehalose Good, smooth, full, compact Good, Readily ease

Trehalose-mannitol Porous, a little rugged Ordinary
2.7.2

4%
5
Table 5 Comparison of liposomes before and after lyophilization

Index Before lyophilization After lyophilization

Entrapment Efficiency/% 68.5 63.6

Particle size distribution/nm 77-195 53-214

Mean diameter/nm 128 113
2.8
2.8.1

HPLC Diamonsil
(TM) Cig (4.6 mm><200 mm 5 pum) -0.01 mol-L"! - (
500:450:5) pH 4.90 260 nm 315 nm
1.2 mL-min™
2.8.2
0.1 mL 5mL (150 pg'L™! Y100 L 0.1 mol-L™
100 puL 1 mL 2 min 5 min(3 000 rmin™)
1 mL 1 40
100 pL 2 min 2 min (3 000 rmin™") 20 uL

2.83
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0.1 mL 6 25 50 125 250 500
1000 2 500 pgL’ (150 pgL! )100 uL 0.1 mol-L™
100 L <<2.8.277 (4y) 4) A/ 4
R p 1 R=2.06><10"p-1.34><10"
=0.993 8 25 2500 pgL’
83.6% 76.3% RSD<10% RSD<13%
2.8.4
185 215 g 15 3 5 HPCD
(pH 3.0 10% ) HPCD ( HPCD
1:3) 3.75 mgkg” 5 15 30min 1
2 3 4 6 8 12h 0.5mL 10 000 rmin’ 10 min 0.1 mL
3 6
2000
1200
T 1e00 &
= 1400
= 1200
& 1000
H g0
g 600
400
™ 200
]
o1 2 3 4 5 & 7 82 % 1011 12 13
i
o— Cinsoltion ; m— CinHPCD ;& Cim-HPCD liposome

Fig. 3 Serum concentration-time profiles of cinnarizine after intravenous administration of 3 different formulations

Table 6 Pharmacokinetics parameters for cinnarizine after three different formulations of cinnarizine

Parameters

Free drug Cinnarizine-HPCD complex Liposomes
tin/h 3.7 3.5 4.7
AUC,., /(ng'mL"-h) 29994 3311.6 52739
AUMC,_,/ (ng'mL"-h) 15103.1 15902.2 29 697.9
Tyr/h 5.10 4.84 5.51
CL/ (L) 0.26 0.23 0.15

-HPCD pH

pH
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(log P>4.5 log P<-0.3) log P
1.70 4
- P 139.6 logP 2.1 logP
10%
70% 6
HP-5-CD  B-CD [6]
10:1
[7]
4
HPCD HPCD
4
HPCD
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Studies on freeze-drying liposomes encapsulating cinnarizine-
cyclodextrin complexes

JIA Zeng-rong, SUN Ying-hua, WANG Dong-mei, HE Zhong-gui
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016  China)

Abstract: Objective To prepare a new kind of freeze-drying liposome containing cinnarinzine
hydroxypropyl-f-cyclodextrin (HPCD) complex for intravenous administration Methods The cinnarizine
HPCD complex was prepared using neutralization method. Liposomes containing the cinnarizine HPCD
complex were prepared by the film-dispersion method, and the particle morphology and size distribution
were also determined. Freeze-drying liposomes were prepared and the effect of different cryoprotectant on
the appearance and reconstruction of freeze-drying liposome were evaluated. The pharmacokinetics of the
liposome after intravenous injection was studied. Results The entrapment efficiency of optimized liposome
formulation reached 68% and the particle size was 128 nm. Freeze-drying liposomes with good appearance
and reconstruction could be attainted by using the combination of maltose-trehalose as cryoprotectants.
Results showed that liposomes encapsulating cinnarizine cyclodextrin complexes had a sustained release
effect. Conclusion The results suggest that the conditions and technology are practical to prepare a
freeze-drying liposome containing cyclodextrin complex with high entrapment efficient and stability. The
phamacokinetics of the drug cyclodextrin complex can be altered by encapsulating into liposomes.

Key words: pharmaceutics; liposome; film-dispersion method; cinnarizine; pharmacokinetics;

freeze-drying; hydroxypropyl-/-cyclodextrin



