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Cationic lipid and polyethylene glycol enhance liposomes- mediated
cell tramsfection and increase the fluidity of liposomes membranes
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Abstract: Aim To prepare fluorescein sodium ( FS) cationic liposomes and investigate the influence of
cationic lipid ( DG chol) and polyethylene glycol ( PEG) with different molecule weight ( MW) on cationic
liposome incorporation efficiency , cellular delivery and fluidity of liposome me mbrane . Methods Using FS as a
model material for encapsulation, the liposomes were prepared and separated ( by sephadex G50 1 cm x 20 cm
column) , and the liposome incorporation efficiencies was measured . The interaction between the FS and cationic
liposomes was investigated by measuring the change of fluorescent spectrum. The cellular uptake of different
liposome forms by choosing HepG, 2 .2 .15 as an in uitro cell culture assay model , and the influence of PEG on
the fluidity of liposome membrane with the technique of fluorescence polarization were investigated. Results
Cationic lipid and different PEGs showed great effects on increaseing liposome incorporation efficiency ( from
0.64 % to 86.57 %) , cellular uptake (from 2.18 % to 48. 46 %) and fluidity of liposome me mbrane . The effect
of PEG was MW dependent, and with the increase of MW, the incorporation efficiency and transfection was
improved, and the fluidity of liposome membrane increased. Conclusion Addition of cationic lipid and high
MW PEG into cationic liposomes can enhance the cellular delivery and fluidity of cationic liposomes . Also, they
can improve the incorporation efficiency of cationic liposomes .

Key words : cationic liposomes ; polyethylene glycol ; transfection efficiency ; fluorescein sodium ; fluidity
of membrane
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Table 1 Encapsulation and transfection efficiencies of liposomes with different corstituents

Encapsulation Transfection efficiencies/ %( n =2)
Prescription Lipid constituent( molar ratio) efficiency/ % Fluorescein sodium
_ 3h 6 h 24 h
(n=3) concentration/ ymol* L~ !

Control Fluorescein sodium solution - 7.00 1.10 1.53 2.18
1 DPPC: ch(10: 10) 0.64 £0.26 7.00 1.17 2.67 1.83
2 DPPC: ch: DG chol(10:1:10) 55 £3 5.48 5.45 6.17 19.14

3 DPPC. chi DG chol(10:1:15) 67 X6 - - -

4 DPPC: ch: DC chol(10: 1: 20) 75 £3 - - R
5 DPPC ch: DG chol: PEGyge(10: 13 10: 1.34) 58 +6 5.84 8.56 13.94 34.33
6 DPPC. ch: DG chol: PEGy0(10:1:10: 1.34) 72 £5 7.26 27.08 24. 44 39.62
7 DPPC ch: DG chol: PEGgo(10: 1: 10: 1.34) 86 =5 8. 66 18.11 23.14 48. 46

DPPC: Dipalmitoyl phosphatidylcholine ; ch: Cholesterol ; DC chol : 3 g[ N-( N’, N*-dimethylaminoethane) carbamoyl ] cholesterol

3 FS 5 DCchol PEG
FS FS DC chol PEG
. FS , 2
FS FS
JFS 9 ~10 nm, Table 2 HFluorescent polarization ( P) and
2~3nm. ES anisotropy (¥) of liposomes with different constituents
(n=2)
4 DCchol PEG Prescription 1 2 3 4 5 6 7
ES FS Pppy 0.538 0.526 0.510 0.497 0.511 0.493 0.491
HepG, 2.2 15 37 C FS Yopi 0.437 0.425 0.410 0.397 0.411 0.393 0.391
Prs - 0.515 0.518 0.520 0.517 0.518 0.519
1 . ES Yis - 0.414 0.417 0.419 0.416 0.417 0.418
, DPH: 1 ,6- diphenyl-1 ,3 ,5- hexatriene ; FS: Fluorescein sodium
( DCchol) FS
2 , DPH )
FS DC chol
, PEG , , DC chol
(24 h) ,PEG ,
, 2 000 ~6 000 ,PEG . PEG

, PEG ,
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Table 3 The partition coefficient of fluorescein

sodium in solutiors with different lipids ( n=2) ( C,
=40x10 *mol L")

. . Cwl moleL"!
Concentration of lipids in oil phase P log P
(1x10°°%)
No lipids 15.560 2.213  0.345
DC chol 1 pmol 14.800 2.378  0.376
DC chol 2 pmol 12.596 2.970 0.473
DC chol 3 pmol 11.408 3.383 0.529
DC chol 4 pmol 10.325 3.843  0.585
DC chol 2 pmol: PEGyy 0.12 pmol 10.215 3.895  0.591
DC chol 2 pmol: PEGypg 0.12 pmol 9.859 4.072  0.610
DC chol 2 pmol: PEGgg 0.12 pmol 9.571 4.224 0.626
3 R -
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chol ES R
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