#a5% (Review Article) : B (MEMBRANE) , 36 (4), 183-190 (2011)

(@EE | BREEY VRI VLT /MFREWHEICE DV - DDSHFE] |

B FORMEMIC K HHEEM ) KV — LODRGT
PIEFREE)* - S

KBFNLREER D TR
T 599-8531 AW fiFtitti X 22 [T 1-1

Design of Functional Liposomes Based on Surface Modification

with Polymers
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For establishment of safe and effective therapy, carriers that achieve high—precision drug delivery are required.
Liposomes are one of the most promising drug delivery systems. To increase usefulness of liposomes as drug deliv-
ery systems, we have attempted to provide various functions to liposomes via surface surface modification of lipo-
somes with functional polymers. Functions of polymer-modified liposomes were based on their interactions.
Therefore, surface-modification of liposomes with temperature-sensitive polymers can give temperature-responsive
liposomes whose drug release is triggered by mild heating. Also, surface modification of liposomes with pH-sensi-
tive polymers can generate pH-responsive liposomes whose destabilization is induced in weakly acidic environ-
ments. In addition, modification with several kinds of polymers with different functions can generate multifunctional
liposomes. Here, we describe design, preparation and performance of functional liposomes based on the surface
modification with functional polymers, such as temperature-sensitive, pH-sensitive, magnetic resonance—detectable
polymers for the production of liposomes for high—precision site—specific delivery and/or intracellular delivery of
bioactive molecules.

Key words : liposome  temperature-responsive /~ pH-responsive / surface modification /* drug delivery /" gene
vector /” dual-signal-responsive

FELUT, BRRGRIECREIOEE 2R F v Y

1. 1FCsIC TORMMAMNET NG, TNE TITREAL BRI R

Y, AEREES T OF v V) 7 IR OREHH R
ICHET HETENLOMEZREFL, ZZ THU
TEHENWRETHD. Tz, ERT ZYE ORI
PEHBERIC KX > T, MRNEOA NI TET
TUNY—FZ L pELns. TOXIEHE
DEWTUNY) —ERET 27007 T a—

* Corresponding author
Tel & Fax: 072-254-9330
E-mail: kono@chem.osakafu-u.ac.jp

BICIOE T 5F Y U7 ORHENRKASNTED,
REMZE DL UTREIGEEF v U 70 pH 0B
FYUTERFZCENTES. BEEEFY
TE, RS S ORI AN D /AT IC K& - TR
WIC BT B EREFRBIZHIH T E 2720, FEAER
BT UNY—DA[REICIR D, iz, pHIOEMEF vV
TiE, HIRENEBICEFEET STy RY— Lk LMt
REZ RO IVAH 2T THRERBIT 2728, HilaA
HADT VN —ICHNTH 5.

VRV —=LX, BED 55 5/NMUKTH D,



-
CHyGH+CHy SH —)E(-cu,—gu +-OCH,

st

{ l‘__.- Poly{stiylane glycol)

¢

o] Cratyr
9
GHs

184 W5 « 5 1 @5 TORMEMIC X ZHEEME ) RY — L 0OF
Liposome
Functional polymer
29 L : . %
Q\}Q{;‘T} w [
Qe [ 5
\ LT
Anchor (
\ (0
/| S/ o
3 g, U Ia.h
Functional liposome
Fig. 2
Fig. 1 Design of functional liposomes by surface

modification with functional polymers.
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Design of temperature-responsive liposomes that release anti-
tumor drugs in response to mild heating by surface modifica-
tion of liposomes with biocompatible poly (ethylene glycol)
(PEG) and temperature—sensitive polymers.
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Fig. 3  Tumor growth suppression induced by administration of various liposomes loaded with doxorubicin or saline

with (closed symbols) or without (open symbols) heating at 45 °C for 10 min at 6 h after the administration.
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trolled drug release and MR detection functions.
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