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( Shimadzu ) LI-PEX ( Northern Lipids )
Milipore Bedford model 8010 MAO01730 50000
5-FU( 99% ) (
) ( )
2
2.1 HPLC
2.1.1
Cis 200 mmx4.6 mm, 5 pm - 1 99 0.8 mL-min!
265 nm 20 pL
2.1.2
5-FU 100 mL 100 mg-L*
10 20 50 100 150 200 250mgL™ 20 pL
A=7.29>=<10% +1.58>=<10*  *=0.999 8
1.0~25.0 mg-L™
2.1.3
5-FU 50 100 20.0mgL*
3 5d
1.2% 1.9% 1.7% 1.8% 0.9% 2.1%
2.1.4
3 05mL 05 1.0 20mL
50 100 200mgL?  “2.1.1”
3 3 99.5% 98.7% 101.2% RSD 1.53%

0.75% 0.94%
2.2 5-FU
221
3 50 10.0 20.0mgL*  5-FU 5.0 mL
5-FU <<2.1.17”
1

Table 1 The recoveries of 5-FU in the process of ultrafiltration without blank liposomes (n=5)

Padded/ (mg'l—-l ) P before ultrafiltration/(mg'l—-l) P after ultrafiltration/(mg'l—-l) Recovery/% RSD/ %

5.0 5.86 5.50 93.86 1.42
10.0 9.21 9.18 99.67 0.75

20.0 21.32 20.46 95.97 2.10
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2.2.2
5-FU 10mL  5-FU 5.0 10.0
20.0 mg-L* 5.0 mL “<2.1.17~
2
Table 2 The recoveries of 5-FU in the process of ultrafiltration with blank liposomes (n=5)
Paddea! (Mg-L™) P before ultafiltration/ (ML ™) P atter ulrafiltration/ (M- L) Recovery/% RSD /%
5.0 4.93 5.09 103.20 1.72
10.0 9.49 8.93 94.10 2.23
20.0 19.76 20.17 102.10 1.04
2.2.3
5.0mL
224
5-FU 5.0 mL
“€2.1.17” (Miree) 5-FU
0.5mL
Mot En(%) =( mior = Miree) Imiorx100 Enf Miree
5-FU ,ma 5-FU
2.3 5-FU /
5-FU (5 2 mL5-FU 5¢gL*
8 mL 25 2h 30 min
265 nm
5-FU 5-FU
5-FU logP -1.66
2.4 5-FU
24.1 5-FU
10 1 5mL 2 mL
5gL'5-FU W/O 8 mL
W/O/W 0.8 045 0.22pm
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Fig.2 The process of preparaing 5-FU liposomes by double emulsification method
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Fig.3 Effect of the first emulsion temperature on the encapsulation efficiency of 5-FU
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Fig.4 Effect of the first emulsification time on the encapsulation efficiency of 5-FU
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Fig.5 Effect of the second emulsion temperature on the encapsulation efficiency of 5-FU
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Fig.6 Effect of the second emulsification time on the encapsulation efficiency of 5-FU

25
2.5
251 5-FU
“€2.4.17"
3
2.5.2 5-FU
“€2.2.47” 5-FU

10 min

-18

[11

3 min



Table 3 Entrapment efficiencies of liposomes before and after being frozen-thawed n=3

Samples En /%
1 2 3 X
Before frozen 28.6 27.4 26.9 23.64+0.87
After frozen 34.7 31.4 29.6 30.942.59
5-FU
2.5.3 5-FU
5-FU 5-FU
7 8
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6.0
4.0 | I B0 I
220 | 545 — I
con L 5.0 1
18.0 45
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3 o
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Fig.7 Particle diameter of 5-FU liposomes Fig.8 Particle diameter of 5-FU liposomes
before freeze-thawing after freeze-thawing
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Preparation of 5-FU liposomes by double emulsification and

freeze-thawing method

GU Ji-jin DENG Ying-jie DONG Xiao-dong
Schoolof Pharmacy Shenyang Pharmaceutical University Shenyang 110016 China

Abstract: Objective To prepare 5-FU liposomes by double emulsification and freeze-thawing method in
order to improve the encapsulation efficiency of 5-FU in liposomes. Methods 5-FU liposomes were
prepared by double emulsification method and the encapsulation efficiency was determined by
ultrafiltration-HPLC method before and after freeze-thawing. Also, the influence of temperature,
emulsifying time during the emulsification process on the encapsulation efficiency was investigated.
Results Temperature and time had significant influence and the encapsulation efficiency of 5-FU could be
improved when keeping both the first emulsion and the second emulsion temperature at 25 , and
emulsified for 3 and 10 min, respectively. Before and after freeze-thawing, the encapsulation rates were
23.6£0.87% and 30.9+2.59%, respectively. Conclusion Double emulsification and freeze-thawing method
can significantly increase the encapsulation efficiency 5-FU in liposomes.

Key words: pharmaceutics;5-FU liposomes; double emulsification; freeze-thawing method; ultrafiltration;

encapsulation efficiency



