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Fig. 1 Schematic structure of poly ( g-acrylic-lysine-co-N-
cross-linked with N, N-

isopropylacrylamide )

methylenebisacrylamide

Table 1 The detailed feed composition of P(gACRLLY-co-NIPAM) microgels

Code IPAM (g) eACRLLY (g) IPAM/£ACRLLY (mol) KPS (mg) BA (mg)
N-£A0 1 0 100/0 23.9 68.1
N-£A2 0.9658 0.0342 100/2 23.5 67.1
N-gA4 0.9339 0.0661 100/4 23.2 66.2
N-£A6 0.9040 0.0960 100/6 22.9 65.3
N-£A8 0.8760 0.1240 100/8 22.6 64.5
N-£A10 0.8496 0.1504 100/10 22.3 63.7
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Fig. 2 The charges of P ( eACRLLY-co-NIPAM ) molecular

chains at different pH
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Fig. 3 TEM micrographs of P(gACRLLY-co-NIPAM) microgels: (a) N-gA0, (b) N-gA2, (c¢) N-gA4, (d) N-gA6, (e) N-£A8 and

(f) N-gAl10
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Fig. 4 D, distribution plot of microgels (N-gA6, at 28 °C)
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Fig. 5 Temperature dependence of the D, of the microgels prepared

2.4.2 WS

PLJRE VA S S M5 56 PNIPAM (il i S HE I 3
W) T R R B 4 A 2T 0 TR T T ok T
T folc I J5C PR T 2 It T ) K R B TR A T
EABm T B -K S R 5 R AR K 2 18] 3 5
TR 200, 2R AE VPTT DU B, G805 R 14 2%
KA, TR AL T KOS BOBE K 2 A
PR 2R 5 K 2Z 18 16 3 55 48 BORH 22 B0/ Bl i
(i 3ok B2 /I Bt L EE 1) T TR M 45 K =2 M) )



7 3 RIS S5 - 5 Ly 05 9% A TR I 1Y o i T e 967

SRR | S TN 22 T i K 5 1 T3 0, TR I
T % ) 1) 2 74 Sy s 0 R B, 7K R AR R
W2 IR - 7K 52 5 MR 3 5 PR A K =2 1) B 3 5 9
502 KA, BRCOGE J2 11 ok Bt s

K 6 & P(eACRLLY -co-NIPAM ) 13 ¥t JI [ 15
JEE T e I ek B2 A AR A L. AT R LU Y 7 —
ERRETEE N, & eACRLLY 5 A& ACRLLY
P AT JEE 3 FRC AR 114 o 3% I 46 3k 8 ) T v T )
BN 3 A0 ROK MR HA s ACRLLY B9 51 A fH 7513
BEC A VPTT il & i 77 16 32 3 (181 6 (181 7). ] 7
O TR RE I e B8 ) — I 3 L A O R AL, — M
FE I P i P (kB A8 A fie AL ) X O Y iR SE
SO R AR M B AR R R, N T ol LA
sACRLLY & B, VPTT Jh 453 Bl 5. 45 2R 5
DLS 73 M1 45 2R — 2. N el DL A
sACRLLY J&, PH /K P 5o, = BOROBE I A9 1
JEE BHURAE ) A8 AL R B A BT/ . e ACRLLY 35 4 19
HAEEMBRIE, BT A ARSI, 5
NIPAM F4 1t V. Jie B8 k2B A0 B AR T, DT #5851
NIPAM i 5 22 AL B9 BE J1 5 A e ACRLLY #y 45
B —J7 TMOEE RS A VPTT T, 55 — 77 T (M0 g
F U U A T R AT

Rl

25 30 35 40 45 50 55
Temperature (°C)

Fig. 6 Turbidity dependence of P(£ACRLLY-co-NIPAM)

microgels on temperature
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Fig. 7 Plot of first derivative of turbidify versus temperature
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Fig. 8 Dependence of the VPTTs on the feed ratio of

eACRLLY in polymer microgels
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Preparation and Properties of Temperature-sensitive Microgels

Containing Free Amino Acid in Side Chains

Peng Chen, Rui-li Yue, Bing Liang”

(State Key Laboratory of Polymer Material Engineering , Polymer Institute of Sichuan University, Chengdu 610065)

Abstract N-isopropylacrylamide ( NIPAM) was copolymerized with g-acryloyl-L-Lysine ( ¢ACRLLY ) using
N, N-methylenebisacrylamide ( BA) as crosslinker through surfactant-free emulsion polymerization to prepare
temperature-sensitive microgels containing free amino acid in side chains. Transmission electron microscopy
(TEM) ,dynamic light scattering ( DLS) technique and turbidimetric method were employed to characterize
the morphology and the volume-phase transition temperatures ( VPTT) of microgels prepared. TEM results
shows that the microgels have regular spherical morphology and the size of microgels decreases with the
increase of the content of s ACRLLY. DLS and turbidimetric analysis indicate that the size of microgels has
monodisperse narrow distribution and the size of the microgels decreases with the increase of temperature
indicating that the microgels have apparent VPTT. the VPTT of the P(£ACRLLY-co-NIPAM) microgels can be
successfully tuned by changing the content of the hydrophilic comonomer ¢ACRLLY , and the VPTT of the
microgels increases almost linearly with the feed ratio of ¢ ACRLLY. The Doxorubicin ( DOX) delivery of
microgels indicates that the microgels release 56% DOX uptaked at 20 °C and 73% at 37 C in 12 h. However
the microgels release 73% DOX uptaked at 37 C in 13 h under the pH 7.4 and almost completely release
under the pH 4. 5. The above-mentioned results shows that the microgels prepared have excellent drug delivery
property in different temperature and pH conditions.
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