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WE ELFETEBARERS (ATRP) &R T —Fhali A 1% ME—NH, 5= B 09 i 5 UL SRk Bl S R )
P(NiPAAm-co-DMAA) , JE¥ HAE R BI R H, & T P(NiPAAm-co-DMAA )-co-P ( L-Ala) , H /> F & 2 4
(PDD) 7E 1.3 Zifs. AW A B A ZBTE KRR, & 5T BL5E (TEM) 255 3= W], BERK /1 200 ~300 nm, B
U G ORE S . IR A A I PSR IR (LCST) 49 45.5 °C. IR T LCST i, & Wia it s
B BT LCST B, R, BAYARE. AWy o i e P i al g Y.
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I AP ARG R FL AR AE 2470 27 S % 1 FH 8 RS RV g . n e s ik A8 il i ik 25 W R, SEE B 4h
KA TR 2, RR 25 W AT A — KBk k. et e P AR 1 2 24 ) A T % R R 2
FIEH AR s S, Flan Lin 250 F B pH AR USRS P ( NiPAAm-co-DMAAm-co-AMA ) -b-
PUA, 33 55 /K A BE L RS R , (LR a2, AT DA o iRE 7 i B 85 38 5 5. Lopez 2612V U
¥ PNiPAAM(85% ), PBA(10% ) Fl PMAA (5% ) 3L5, il ak pH/ & B BUSME M BE, HT B B2, Xu
23 @1t ATRP & HA pH FRE X 1 13 7Y P ( DMAEMA-co-HEMA ) -b-P ( NIPAAm ) -b-P ( DMAE-
MA-co-HEMA) , {HE:AS IR BERAAIR (31 ~32 °C). Wei 21 G i T BoA (5L 22 5 B iYL R Y P (10-Unde-
cenoic acid-b-NiPAAm) , 4IJEAK T LCST(30. 8 °C) BB MR, (BC pH HUSPE; 46 4 & T LCST
I CIETE U, (A EA pH BUBYE. ARSCHE BT — 2878 40+ 5 43 A0 09 54 I B SO A PR ESR &
Y P(NiPAAm-co-DMAA ) -co-P(L-Ala) , ]33 [ 42508 B EE fRURGOK SR, it GPC FR R &)
Ao oA, A ST HLBE (TEM) B SR R R RAR RS, JFA 5% HAR B flUsv fe.
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H LIRS (b2l 4l 98. 5% ) b at = B E ik B A BRAS wl AR 7= 2-IR I BEIR (44t
Al RE99% ) M = (2-G L 38 Wi (43 Ml , 4l 96% ) 1 Alfa /A &1 A7 N, N-S TN R Bk e by S 6 =8
Fl N AR HARH 4 Hrali. Waters 600E BEI IS % (43 (GPC) Hi F T R 2# 02724 B
F TR T ER AL, A T-20 7 5 L B h B T R 2R A2 B A AL
1.2 RIETTE

A LR W Scheme 1. B3k =-( N, N- " H &3 25 fE (Me, TREN) $53CHR [ 5] FiA M. 51&57 1
FESCHR[ 6 1 Tk A k. N-FRIE-L-N & R- I BRI (NCA) #5 SCHR [ 7 ] 771 k.
1.2.1 Boc BRI thxt & Emth# 4 ¥ 1.1 g(10 mmol) X Z IR . 3.0 mL = Z A1 20. 0 mL F i
ABCE A, W 10 min, (HXT2IEM FE05 . A 2.4 ¢ Boc,0(11 mmol) , 22 C a3 14 h.
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Scheme 1  Synthetic routes for the preparation of P( N1PAAm-c0-DMAA) -co-P( L-Ala)

Tl e, ik, Bt SR, SR EMEKEER30%).
1.2.2 BEMERE2 % ¥ 1.58 g(14 mmol ) NiPAAm , 0. 62 mL DMAA (6 mmol) . 0. 0688 g 5| %

#11(0.2 mmol) ., 0. 0572 g(0. 4 mmol) CuBr Fl4 mL K BERE T 50 mL = UMY, AL EEE NiPAAm
MGV 1 B0t AR, iz RAR ., Bk, REHE2 R REHEASHTEA0.4
mmol Me, TREN (IF T2 mL ZEHIE) , JLTHUEM CuBr ARPLIE S, ISWMIF I 6. WERRH, i
B AR SR, BT 0 CHA RN 24 h. BEIZEZEE, A 100 mL T4 THF, ik
AL O, ZERMRARIEM , HEERAE 7385, 1538 O AR ER (773 35% ). FFILEAR T HEE, @A
HCI SR 1 h, Z8THEE, 520N B 2.
1.2.3 EHMREERENI WA AARE  F210: 112, 5: 18R BIFREL L-TNZFR-NCA A
Bk R B2, A=, DAJGK THE R, 76 N, SR N EIRR N 72 h, A KREiiiE 4. o
UE, HJC/K THF YE¥ 3 W (K 10 mL) , T4, S E@EE"% 3, 5351084 Polymer-1 (773 919% ) FI
Polymer-2 (=38 62% ). FRHL0.1 g BEW 3, MALE M, A 10 mL /K, FIZRS , 4 A AR
WA S SRR,
1.2.4 RESRER K H AR BCE AP T, BT ANERRE KT, WS R R 22 .
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2.1 EBEMEAEERSYNITESS
N T AFRIER R AR 25 AR, it GPC B¢ TR E R IER S WY TR A (R 1), i
GPC &5 AT, & WU R TR RS 2], TR, B Ve sl —.

Table 1 PDI of P(NiPAAm-co-DMAA ) -co-P( L-Ala)

Polymer M, M, My M, M, +1 PDI
Polymer-1 58737 74748 72441 93228 113022 1.27
Polymer-2 29846 41868 40354 543814 67557 1.40

2.2 EHUHEREEREYEKIRTHBHEE

M 1 AT LUE R G YITE KR H 438 42 R 200 ~ 300 nm ALK R, TEAS R, H
W ZTEEER, N2 BRI RN A R EE B %)2’7@%%7J<E’JP(NIPAAm-co-DMAA)HEx.
2.3 BHEERRIBESRGE

DA Polymer-1 SR 5] %5 5% [ 2H 258 B8 o A9 L B Uk, a5 R 3¢ 2. m] DL FH 428 i ok B A P I pd R
HURE, HLCST 45,5 °C. MIREE T 45.5 CHf, SMNZIREMER P(NiIPAAm-co-DMAA) F Bolk 4



- %2R ER Vol. 30

Fig.1 TEM images of polymer-1( A) and polymer-2(B, C) block copolymer micelles
BKVERGSE  BORMEE, JEANEIER B @ EIRDINE, BIEEINIRTE 5 s Z N8 A @3 HUIRES.
YR BT PR AR, SN2 BIREMERY P(NiPAAm-co-DMAA) i Bere K T 2, SRR PR o, UTTE i i
HPIE A E WICH, [FFERAE 5 s Z NI ICFUCI I T . 15 I J5E oROX et B 114wl oy TR ] 3 ).

Table 2 Temperature sensitivities of polymer-1

t/°C 42 45.4 45.5 48 45.4 42
Solution  Colorless, transparent Colorless, transparent ~ White, turbid White, turbid  Colorless, transparent Colorless, transparent
Polymer Micelle Micelle Precipitate Precipitate Micelle Micelle
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75 (2) ERVER AT DLtk i [ 2125 000 SO sUAK IR, IRHES4E; (3) IR E AR (L AR
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Synthesis and Properties of Novel Temperature-sensitive Self-assemble
Nanomicelles of P( NiPAAm-co-DMAA ) -co-P( L-Ala)

WANG Hai-Qing, YU Mei, BAO Jun-Bo, SONG Cun-Xian "
([Institute of Biomedical Engineering, Chinese Academy of Medical Sciences
Peking Union Medical College, Tianjin 300192, China)

Abstract A novel temperature-sensitive amphiphilic copolymer of P(NiPAAm-co-DMAA) with active —NH,
group was synthesized by ATRP, which was used as initiator of amino acid polymerization. The PDI of
P(NiPAAm-co-DMAA ) -co-P(L-Ala) is about 1. 3. This polymer could form temperature-sensitive micelle by
self-assembly. The diameter and distribution of micelle were observed by TEM. The results show that the siza
of micelle is about 200—300 nm and the micelle has obvious core-shell structure. LCST of copolymer is 45. 5
C. When temperature is under LCST, the copolymer is soluble and form temperature-sensitive micelle. When
temperature is above LCST, the micelle dissociate and copolymer is insoluble. lts response to temperature is
quickly and reversible.
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