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ABSTRACT : Cationic liposomes for cancer treatment have been developed in the field of chemotharpy. It was
well combined on the surface of anionic tumor cell membrane by electrostatic interaction. Thus, the object of this
study was to prepare the cationic liposomes capable of forming an ionic complex with the anionic cell membrane.
To prepare the cationic liposomes, 1,2-distearoyl-sn-glycero-3-phosphoethanolamine (DSPE) as a cationic lipid
material and polyethylenimine (PEI) as a cationic polymer were synthesized. Ionic property on the surface of
liposomes was determined by the zeta potential. The adsorption characteristics of plasma protein for liposome in
bovine serum were determined by the particle size and turbidity change. To estimate the stability of liposome in
buffered solution, the change of particle size was measured at room temperature for seven days. The cationic
liposomes were absorbed a large amount of plasma protein in bovine serum because plasma protein having
anionic charge was fixed on the surface of cationic liposomes. This result indicate that the modification on the
surface of liposomes using cationic polyethylenimine enhances the protein adsorption in bovine serum.
Additionaly, cationic liposomes showed good stability in buffered solution for seven days.

Keywords : cationic liposomes, poly(ethylenimine), protein adsorption, stability.
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Table. 1. The Composition and the Formulation of Li-
posomes Modified with PEI

Molar Ratio of Formulation
100:50:30:6
100:50:30:10
100:50:30:20
100:50:30:30

Conposition
DPPC:HS>C:CHOL:DSPE
DPPC:HSPC.CHOL:DSPE-PEI
DPPC:HSPC.CHOL:DSPE-PEI
DPPC:HSPC.CHOL:DSPE-PEI

liposome
liposome-PET 10 mol%
liposome-PE1 20 mol%
liposome-PEI 30 mol%
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Figure 1. Synthesis of DSPE-PEI.
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Pa— M/C—M o t e perature as a Function of mol% of PEI
| Diameter ~ Poly-  ZetaPotential ~ Mobility DOX Loading
h (nm)  dispersity (mV) (cm2/Vs,10'5) Efficiency(%)
e liposome 141 28 0.14 0.10 67.5
| ’ A fiposome-PELI0 ) 516 409 537
MWW‘ f ‘Md . mol%
,,,,,,,,,,,,,,,,,,,,,, liposome-PEI 20 1 7 5
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Table. 3. Amount of the PEI on the Inner/Outer Surface of Liposomes

Liposome Initial Concent'ration of PEIL Inner S}lrfacc Outer S.urface Total .PEI
(mg/mL Liposome) (mg/mL Liposome) (mg/mL Liposome) (mg/mL Liposome)
PEI 10 mol% 0.7 0.33 0.14 047
PEI 20 mol% 14 0.17 0.25 042
PEI 30 mol% 2.1 0.14 0.29 043
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Figure 3. Turbidity change with time in bovine serum containing
liposomes at 37°C : liposome (), liposome-PEI 10 mol% (@),
liposome-PEI 20 mol% (&), liposome-PEI 30 mol% (V).
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Figure 4. The particles size distribution with time in bovine
serum at 37 C ! liposome (M), liposome-PEI 10 mol% (@),
liposome-PEI 20 mol% (A), liposome-PEI 30 mol% (7).
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Figure 5. The estimation for stability of liposome via the particle
size in buffered solution at room temperature : liposome (H),
liposome-PEI 10 mol% (@), liposome-PEI 20 mol% (A),
liposome-PEI 30 mol% (V).
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