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ABSTRACT : Cationic liposomes for cancer trestment have been developed in the field of chemotharpy. It was
well combined on the surface of anionic tumor cell membrane by e ectrogtatic 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
materiad and polyethylenimine (PEI) as a cationic polymer were synthesized. lonic property on the surface of
liposomes was determined by the zeta potentia. The adsorption characteristics of plasma protein for liposomein
bovine serum were determined by the particle size and turbidity change. To estimate the stability of liposomein
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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dipalmitoyl-sn-glycero-3-phosphocholine  (DPPC), L-apho-
sphatidylcholine (soy-Hydrogenated) (HSPC), =3 2~H|E
(CHOL), Z1.8]32 DSPE= Avanti Po lar Lipids Inc. (Ala bagter,
AL, USA)IA 7Sistel AMgstsinh ml ofget ga
AE-S A3z ¢l= doxorubicin (DOX)S Sigma-Aldrich Co.
(Louis, M O, USA)ollA] -iste] ARg-slgiek Al 2=
F& AAs] sk 74 =k (MWCO 3500; Slide-A-Ly
zer didtds cassette, USA)S A-8-3)t). PEI9} glutaric anhy-
dride (GA)+ Sigma-Aldrich Co. (Louis, MO, USA)f| A -
SJstel At dEdol] A% PaS e Hls
7] $35le] ARE3F NHSHluorescein (5(& 6)-carboxyfluo-
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Table. 1. The Composition and the Formulation of Li-
posomes Modified with PEI

M olar Ratio of Formulation
100:50:30:6
100:50:30:10
100:50:30:20
100:50:30:30

Composition
DPPC:HSPC:CHOL:DSPE
DPPC:HSPC:CHOL:DSPE-PEI
DPPC:HSPC:CHOL:DSPE-PEI
DPPC:HSPC:CHOL:DSPE-PEI

liposome
liposome-PEI 10 mol%
liposome-PEI 20 mol%
liposome-PEI 30 mol%
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(Phosphate buffered sding) €+ &0 =91 5 HFo] g
A=lo] gl Fure Felrazol Exeh 60 ColA 4
sh2 AZick S8 vkl ¥ oREe) 2ele P 9%
o freezethaw IS 53] A|38519 0, freeze®} thaw 2}
AL 15,60 ColA Zz} 78 7+A0 = A3 3 7)gk ok
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Figure 1. Synthesis of DSPE-PEI.
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Figure 2. '"H-NMR spectrum of the synthesis DSPE-PEI in
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Table. 2. Pysical Properties of Liposomes Modified with
PEI Measured in PBS-buffered Solution at Room Tem-
perature as a Function of mol% of PEI

Diameter ~ Poly-  ZetaPotentid ~ Mobility DOX Loading

(nm)  dispersity (mV)  (cm2Vs10°) Efficiency(%)

liposome 141 28 0.14 0.10 67.5

liposome-PEI 10 164 29 5.16 4,09 537
mol%

liposome-PEI 20 160 19 11.62 9.22 3.2
mol%

liposome-PEI 30 m 16 16.65 13.23 385
mol%
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Table. 3. Amount of the PEI on the Inner/Outer Surface of Liposomes

Li me Initial Concentration of PEI Inner Surface Outer Surface Tota PEI
POsD (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 0.42
PEI 30 mol% 21 0.14 0.29 0.43
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NHSquorescemJJr Aste = J= FxE A o % er *
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Figure 3. Turbidity change with time in bovine serum containing
liposomes at 37°C : liposome (H), liposome-PEI 10 mol% (@),
liposome-PEI 20 mol% (A), liposome-PEl 30 mol% (V).
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Figure 4. The particles size digtribution with time in bovine
serum at 37 C : liposome (M), liposome-PEl 10 mol% (@),
liposome-PEI 20 mol% (A), liposome-PEl 30 mol% (V).
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Figure 5. The estimation for stability of liposome viathe particle
size in buffered solution a room temperature : liposome (H),
liposome-PEI 10 mol% (@), liposome-PEI 20 mol% (A),
liposome-PEIl 30 mol% (7).
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