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DOX
100%
71.54% .

41.70%

efficiency ( EE) of supramolecular micelle

mgy /m DLC/% EE /%
20% 3.84 20.00
40% 15.62 46.29
60% 25.12 55.90
80% 32.00 58.88
100% 41.70 71.54
120% 44.20 66.04

http://www.cnki.net



3 /pH 237
m, (mg) ;m 37C pH(2 4.7 7.5)
2.5 DOX
3h 100 %
DOX
6( a) .25 C pH pH BM
25°C  PEG PNIPAM
72 h pH
100 %; 37 C  PNIPAM 7.5 2.0 DOX 55 %
PEG 98 % .
6(b)
110: (a) 110j )
100 100 C 4
e 90r § 90 i 7 I A ‘7(:7: o .
S Ot 3 80f o oo °
4 80 I L °
2 r L 70k
2 70t & I Ca
s | f o cof F aah ot
2 60t g [ sAs
}_; L —a—25 -‘—; 50: ‘e - pH=2
§ 50 ——37 E 40l o pH=4.7
L 3 i 4—pH=7.5
= 40 30 v Free
301 20
20_lllllllll 10_.|.|.1.|.|.|.|.|.|
10 0 10 20 30 40 50 60 70 80 -10 0 10 20 30 40 50 60 70 80
Time/h Time/h
6 (a) pH( b) DOX
Fig. 6 Release of DOX from micelles at (a) different temperature and ( b) different pH
3 I 2015 27(1):79
-90.
B - CD - ( PNIPAM), BM - PEG 4
D . : 2019.
pH 5 B
I
30 ~ 100 nm 2016(5) :33 —41.
41.70 % 6
71.54 % . 5-FU I
pH ( ) 2014 30(4):315-319.
7 SCHILD H G. Poly ( N - isopropylacrylamide) - ex—
periment theory and application J . Progress in Poly—
mer Science 1992 17(2) : 163 —249.
8  ZHANG Z DING J X CHEN X F et al. Intracellular
pH — sensitive supramolecular amphiphiles based on
1 MA N LI'Y XU H et al. Dual Redox Responsive As— . o
host — guest recognition between benzimidazole and be—
semblies Formed from Diselenide Block Copolymers . . . .
ta — cyclodextrin as potential drug delivery vehicles
J . Journal of the American Chemical Society 2010 .
J . Polymer Chemistry 2013 4( 11) : 3265 —3271.
132(2) :442 -443. .
5 9 ZHANG Z X LIU K L LI J. Self — Assembly and Mi—
’ | B- cellization of a Dual Thermoresponsive Supramolecu—

2017 34(2) ;123 - 138.

larPseudo — Block Copolymer J . Macromolecules



238

) 36

10

11

2011 44(5):1182 -1193.

YANG KW WAN S C CHEN B B et al. Dual pH and
temperature responsive hydrogels based onbeta — cyclo—
dextrin derivatives for atorvastatin delivery J . Carbo-
hydrate Polymers 2016 136: 300 - 306.

ANBARASAN B BABU SV ELANGO K et al. pH re—
sponsive release of doxorubicin to the cancer cells by—
functionalized multi-walled carbon nanotubes J . Jour—
nal of Nanoscience and Nanotechnology 2015 15(7) :
4799 -4805.

12

13

ZHOU Z GUO F WANG N et al. Dual pH - sensitive
supramolecular micelles from star — shaped PDMAEMA
based on B — cyclodextrin for drug release. Internation—
al Journal of Biological Macromolecules J . 2018
116:911 -919.

ZHOU Z GUIY WANG N et al. Synthesis of tempera—
ture/pH dual - sensitive supramolecular micelles from
B — cyclodextrin — poly( N — isopropylacrylamide) star
polymer for drug delivery. Colloids and Surfaces B:
Biointerfaces J .2018 172:136 —142.

Preparation and Property of
Temperature/pH Dual - responsive Supramolecular Micelles

ZHOU Hengquan LI Guiying CHEN Xinyi

HE Jiao YUE Dongqi

( School of Chemistry and Materials Science Ludong University Yantai 264039 China)

Abstract: Temperature sensitive cyclodextrin — poly( N — isopropylacrylamide) star — shape polymer ( g — CD

— ( PNIPAM) ,) was prepared by atom transfer radical polymerization and benzimidazole — polyethylene glycol
( BM - PEG) was obtained by modifying polyethylene glycol ( PEG — OH) with benzimidazole ( BM) . Using

the host — guest recognition between cyclodextrin and benzimidazole group a temperature and pH sensitive su—

pramolecular micelle with PNIPAM as the core and PEG as the shell was prepared in aqueous solution at

37°C. Doxorubicin ( DOX) was used as a model drug to study the drug loading and release properties of supra—

molecular micelles. The results indicate that the supermolecular micelles have regular hollow structure with 30

~100 nm diameter and good dispersivity. In addition the drug — loading content and entrapment efficiency of

polymer micelles were 41.70% and 71.54% respectively. The drug release rate increases with the decrease of

pH value and temperature showing good environmental responsiveness.

Keywords: B - cyclodexirin; star — shape polymer; environmental responsiveness; supramolecular micelles
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