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Preparation and Study on Formulation of Chlorambucil Liposome

Qiherima, Tana, WANG Jianna, CHENG Riqing, GUO Huiqing, MA Lan, Sarengaowa*(School of Pharmacy, Inner
Mongolia Medical University, Hohhot 010110, China)

ABSTRACT: OBJECTIVE To prepare chlorambucil liposome, and to optimize the formulation of chlorambucil liposome.
METHODS Chlorambucil liposome were prepared by film-ultrasound method and the encapsulation efficiency was measured
by microcolumn centrifugation-HPLC method. The single factors such as the ratio of cholesterol to phospholipid, the ratio of
drug to phospholipid, the pH value of aqueous phase and the concentration of phospholipid were studied. And the orthogonal
design was adopted to obtain the optimized prescription, and the quality evaluation was carried out. RESULTS The best
prescription was as follows: the ratio of cholesterol to phospholipid was 1 : 3; the ratio of drug to phospholipid was 1 : 10; the
pH value of aqueous phase was 7.4 and the concentration of phospholipid was 0.3%. The encapsulation efficiency of the
chlorambucil liposome prepared according to the prescription was >87%, the average particle size was 84.71 nm, and the PDI
was 0.167. CONCLUSION The chlorambucil liposome prepared according to the optimized formulation has higher
encapsulation efficiency with small and uniform particle size.
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Tab. 1 Factors and levels of orthogonal design

Fz2 EXRBER®=3)
Tab. 2 Result of orthogonal design(n=3)

No. A B C D BE /%
1 1 1 1 1 77.1
2 1 2 2 2 81.6
3 1 3 3 3 81.8
4 2 1 2 3 85.1
5 2 2 3 1 83.7
6 2 3 1 2 82.6
7 3 1 3 2 73.2
8 3 2 1 3 79.5
9 3 3 2 1 71.4
K 80.17 78.47 79.73 77.40

K 83.80 81.60 79.37 79.13

K; 74.70 78.60 79.57 82.13

R; 9.10 3.13 0.37 4.73

&I FESMN
Tab.3 Analysis of variance
JPZERIRE AW ZET T A H F 18 BN
A 125.896 2 622.560 0.002
B 18.836 2 93.143 0.011
D 34.409 2 170.154 0.006
COIRZE) 0.202 2

K H#% A H% B FSE® K% D
1 1:2 1:5 0.1 5.8
2 1:3 1:10 0.2 6.5
3 1:4 1:15 0.3 7.4
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Fig. 1 Partical size distribution of chlorambucil liposome
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Fig. 2
chlorambucil liposome
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