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Table 1

egg phosphatidylcholine (egg PC)
phosphatidylglycerol (PG)

hydrogenated soy bean phosphatidylcholine (HSPC)
dimiristoylphosphatidylcholine (DMPC)
dipalmitoylphosphatidylcholine (DPPC)
distearoylphosphatidylcholine (DSPC)
dioleoylphosphatidylethanolamine (DOPE)

P

Oc. — s
§ ) DSPC/CH @@QC DSPE/PEG

DSPC; distearoylphosphatidylcholine,

C H; cholesterol,

DSPE; distearoylphosphatidylethanolamine,
PEG; polyethylene glycol,

Fig. 1 Schematic illustration of PEG-liposomes.
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External medium
(out side)

Citric acid (pH 7.8)

Liposomal agueous phase (inside) DXR-HCI
Citric acid (pH 4.0) lT
DXR-H* + CI”
DXR-H* g——* DXR DXR + H*

HY

Fig.2 Intraliposomal remote loading of DXR by creating a pH gradient between the intraliposomal aqueous phase and the
external medium

Fig.3 Microscopic localization of Dil-PEG-liposomes in tumor (A, B) and normal tissue (C, D).
(A) Fluorescence image of tumor microvasculature at 30 min after Dil-PEG-liposomes injection. (B) Liposome localiza-
tion in the tumor was perivascular. The photograph was taken at 2 days after Dil-PEG-liposomes injection. (C) In
normal tissue, extravasation of Dil-PEG-liposomes was not detected. Only fluorescent spots within the vessel wall were
observed. The photograph was taken 1 day after Dil-PEG-liposomes injection. (D) In normal tissue, fluorescence image
at 2 after Dil-PEG-liposomes injection. Fluorescence intensity in the vessel wall gradually decreased. Bar, 100 ym.
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Fig.4 DXR levels in blood (A) and tumor (B) after i.v. injection of free
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Fig.5 Effect of DXR-PEG-liposomes after i.v. multiple injection on tumor growth (A) and survival of mice (B). Control (&),

of free DXR (A), DXR-liposome (O), DXR-PEG-liposome (@).

Mice were inoculated s.c. with colon 26 cells on day

0. Treatment began 8 day later was repeated on day 11 and 14. Free DXR or liposomal DXR was injected at a dose

of 5 mg DXR/kg.
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Fig. 6 Schematic illustration of passive targeting by DXR-
PEG-liposomes to solid tumor.
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Fig.8 Effect of liposomal size on Temperature-dependent
release of calcein from thermosensitive liposomes (diame-
ter of 100 nm and 200 nm)
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Application and design of long-circulating liposomes in drug delivery system

Sakae UNEZAKI, Junichi HOSODA

Department of Pharmacy, Tokyo Medical University Hospital

Abstract

The current status of newly developed polyethyleneglycol coated liposome (PEG-liposome) were described in this review.
PEG coating on the liposomal surface reduces the uptake by reticuloendothelial system to prolong the circulation in blood.
Passive targeting with PEG liposomal carrier system has been investigated in the field of cancer chemotherapy.
Doxorubicin-encapsulated PEG-liposome showed high blood levels and the greatest tumor accumulation, resulting in effective
retardation of tumor growth and prolongation of survival times. Long-circulating liposomes (PEG-liposome) are able to
traverse the endothelium of blood vessels in tumors and extravasate into interstitial space.
released from extravasated liposomes in the tumor.
entrapped drugs at local hyperthermia.
outlined in this review

Moreover, encapsulated drug was
Also, it is possible to design thermosensitive liposomes which can release
The design and function of long-circulating thermosensitive liposomes have been

{Key words> Doxorubicin, Liposomes, Polyethyleneglycol, Targeting, Thermosensitive




