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B B SR =i E R AR I LUHAT D e A R HEAT 15 DN R N I ( NIPAAm) fy a9
JRIBT R RS (RAFT) 3R &, 143 B 20 1 J ] 45 RAS 23 1 4 20 A5 119 S = ik W i 2R S 7 28 74 4 Tt % ( py-
PNIPAAm) , 55 S b X SR B2 1) — 24 8l J1 225G 2. Tpy-PNIPAAm 7E/K AR EGR 1 15 58 S5 P 5 D A4 Tt
FAARIRHEEALAT 0, LI = IEE (tpy ) HUSRZKG RE ST, K tpy-PNIPAAm 15 G Jm A% BB HEA T 26 5 14 1) B J
aY, iR A YA P 5 PNIPAAm ZERLA AR 21T 0, [ tpy-PNIPAAm f) 4 J& e & 4 i 0
PUZENE , 77K AT DU A KA T, o 98 Kok~ (8] ) 0 ri 1 VR T 0K A A Ko 1 BRIl A v 7 A A A T BE

I A RERSE Tk .

KR RAFT R, =mMhe, R NEENIGEENL, B SR, SR

et 30 4F, N U A R AR MR 2 W FG
7 AR T A R U 2 Y e T
T ML W 5036 T7 69 W5 PR AR E S W)
b R PRS0 B KR R e 5 e 98 2L 4 4 e i
SRR B HOR PR R 2 F AR SR OL. WU 2
Wk F 2 BT WO A 2 RS AR 405 1
AL TN 5. BRIt i) iz e B A
KU (A% ZARIC I A U RIS ZARIC 9 e
TR/ MOk, T M) R B30 R SR C 07 075 31 4
B RS, J5 &R ok % 5 T
JEE A/ ok i A5 B % 2 2 A W, 19 A A% % -DTPA
(=W hmsme) ' B %-DOTA(1,4,7,10-]1
BRI N, N N N-PU 21 ) B 2 AR
ORI AR 4. 5 Re A% 2 5 0 iR B A o 5
PSS B BE I 0 TR S &, 45 R IR ik
PP 0 1 6 T AR A — FRT IO 2 D B 4k 2 1k
Z. M EPRICI A R ER B LUTHR 4, (1)
IR GE Z MPE RS SRS, (2) #Hiik
XTI AR AT = AR AT, (3) #ARTEAR NP A 2
IR E L. LLRAIE 2026 7K 2 75 S ik 4% Kot f v
/IO T 3 240 ) 453 00 5 726 A% B B8 40 .

P > THRIE 10 4Rk Z TR i — 2K 5
SRT, o B R R R RO TN E TN It
(PNIPAAm). PNIPAAm 76% 6 T REF M Tk,
Wi 5L TH S, B R AR AR, SR K A R
IR, 3 — TR 5 N BE R A A I R A I

(LCST, 5 32°C ) ). PNIPAAm [RIHph 5 ey 3L B
JEPE | TE 48 T BRI 110 14k A G 88 A A A 40U L
A BRI RES L LT PNIPAAm (4365 1 it
&M, TR PNIPAAm B 5l 1 VR 97 1% K s
SR AR LH 23 3 PR KA AR 4R . PNIPAAm %
TR T 7K, BE 7 (8 3t 3 A k- 5B (3 an e
WESEAR) EAR R R AW R AR,
TV RSB HR B4 r 7 T i B A s (LB P 2 R A
KAELLE PNIPAAm JE A8 M EL &), XA
TR AR TR, I, e FaEB L5l A
HAZE AR IRERE B S &A% Zbnid & 1
(S, —MERE (tpy ) SR IARECL fb 2 b —FpaE &
R ZNER, BT U SRZE &8s 1P
R E A e —FhE B ST 4
T2 T RIS T R oy a5
SOIR AT 2 B AR G KBl S A R B BRI
W T Ak 2R R pok g o i
#F5E % A1 DNA/RNA Jf A1) 25,
ARTAEZW A EEGRE T8 py LM 5] A
PNIPAAm [ A S , 48 tpy 11458 25 R 1) 45 2
BT ER% ZR B PNIPAAm. 7 I, A SCE S8 & AR
H I E R AL 1 R AR R (tpy-CTA) |, 88 )5 it
17 NIPAAm % 7] 396 10 - r 244 5 7% ( RAFT) R &
1|5 o =7 13 = 7 I I o g e 1 )
RS NN B (tpy-PNIPAAm) , DX Fe (11 ) 24
IR FEAR, Z 5T tpy-PNIPAAm 5 4@ 21

* AR IR R 43 F T ARG ; 2009-12-14 Wik, 2010-01-13 &Hi; B A AR = L4 (F£4:45 50873109, 50830103 ) Al v [ 7} 2% B
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BAfe ), i e mh Bk — L0 T wy-
PNIPAAm JH G @ FE S WIE K R AR SR A2 4708,
ok PNIPAAm A4 3 J 1% 3R 2 AR ) 2 — 20 F
FEettt 1T RERl B

1 SEIRER4Y

L1 AN {es

N-5ENHE N TR (NIPAAm, Acros) 7E1EC
B v B 25 SO AR R (4-5E R ) IR
(CPAD) Byl 45 7k 2 WSCHR [ 15 ] ; 5 e 1,
4- TN UL S AR il & AR S ( CaH, )
TR G 72 47-52,2": 67, 2"- =L g ( Cl-tpy,
Alfa Aesar) . 4, 4'-f & — & £ & & ( V501,
Fluka) | SFEERE (At i 2723500 DL LB ER W2k
(dbme b ziatn ) R alifh B .

"H-NMR {ii Ff] AV400 #4451 (400 Hz, {f
[l Bruker A7) , CDCLy i 5 ; SR EE AL A T AR
RS o F 1 1 4r 5 40 A il ] Waters 515
R GPC e, LADU S WG (THE) S5 50, ik
1 ml/min.
1.2 =MiEERELNEERZR (tpy-CTA) By H
&

W WF B 4 R AR Ak BR(0.280 g,
5 mmol) Z380T 7 mL AR, SRS A £ B
Jz(0.132 g, 2.2 mmol) ,50°CHE#£ 0.5 h J5, IIA
Cl-tpy(0.268 g, 1 mmol) ,4k%E 7 i 15 h. B H )5
A Z S W e 60 mL, H] UK B 4 (15 mL
x4 ) WCEEIMAR , IR A I JC K Bt R A T 4R 7%
BT, 155 2-([2,2,67,2"-=nLwE | 4483 2,
¢ (tpy-NH,, nigl&l 1, fb&592), 7% 68%.
#t tpy-NH, (0. 147 g, 0.5 mmol) , CPAD (0.28 g,
1 mmol ), N-¥% K& 5% ¥t W % (NHS, 0.115 g,
1 mmol) /T 8 mL G W bt bk T, 1A S
ml "I IR W AE(DCC, 0.28 g, 1 mmol) [
AW BT RGN 20 h W AR,
IR LR A KRR e T, A i
BRI CTR S/ Ak (1= 1, V/V)  heda
53] =ML E B RE AL I B AR HT R T (tpy-CTA,
NEEL, AW 3, 8T ).
L3 m=MEERRTWERSE S (tpy-
PNIPAAm) {951 &

Ph tpy-CTA RS R3], R FH RAFT 455
1515 3] tpy-PNIPAAm, &= 25 8 oy, B 5k 7 7% 71|
tpy-CTA (41.5 mg, 7.5 x 107 mmol) . 3| & 7

V501 (7.0 mg, 2.5 x10 “ mmol) FIFAAK NIPAAm
(3.393 g, 30.0 mmol) ¥Ef# T 30 mL 1,4-—4F /N
W REHAE,E A 6 AN, 4
T A R LA — il —il R 3 MR R I
IO, BT 65°C /K SN — I E] i,
B H, A K G S P A5 2R A UTTE, U8,
25 A B o = Nt W e 3R S TN 3 T A TR T (tpy-
PNIPAAm).

1.4 tpy-PNIPAAm & BB A WHH &

PLFe( I1) A ZEBR, 645 T tpy-PNIPAAm
M4 8 AW, 2B F, M tpy-PNIPAAm
(Sample 2) (¥ FF B, T 0 FeSO, 11 FY i
W BER A 2: 1) IR N 5 he WSS 4%
PR A WA B Hr 48 (MWCO = 12000) Hr, jik
BT 2 Lokdughr 3 R (I AR 12 h #K 1K),
Vo UR TS B 28 40 [ 44, B tpy-PNIPAAm 1) 43 )8
Bt &) Fe( 11 ) -bis( tpy-PNIPAAm) S0,>".

1.5 tpy-PNIPAAm X Fe ( II )-bis ( tpy-
PNIPAAm) SO,*” 7KiA RABHETITH

K S E T tpy-PNIPAAm K H: 4 &
Bt 44 Fe (11 )-bis ( tpy-PNIPAAm) SO, (1% Iifs
FRE AR R B (LCST) . ffi ] Cintre 10e 2£41MA] I,
IR GRRFIE GBC AR ME T RS
KT (B 1 o/L) B R SIRERNCR,
FHEFER H7 0.5 K/min, J5 A 20 ~40°C. %
AHE 8 I 355 063 22 R0 1) — 2 138 6 556 1 Ay T
JE R SR LCST. RAWIHEK T hi A% 5 oy A
Zetasizer Nano ZS ( Malvern Instruments, U. K. )7
FEASCISE , AT 2. SO SE 1k, AN T
FRE ST 3 min, IR EE FEY 20 ~45C.

2 ARSI

2.1 =MIEERLMNEERET (tpy-CTA) ME
171

RAFT &G T HA RS HEET RE
SRR AN R A S S 2 A, D E o i
SZRTEMTEE A MRS k" A s
RS HIERE S R 51T RAFT R4 10 CHE. 7EA
TAE, Boeld O S 47-50-2,2":6",2"- =l
WE (Cl-tpy ) SOWAG3] NH,-tpy (2 WAER & 1
LG 2) . SR)5H CPAD 5 NH,-tpy Fik e b 2
A5 B =ik e B RE AL I BE L R tpy-CTA. &l 1 44
T tpy-CTA PG SL PR S0 Je 25 A0 i )3 s
"H-NMR(§, CDClLy): 8.70 (d, 2H), 8.62 (d,
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2H), 8.06 (s, 2H), 7.88 (t, 4H), 7.54 (t,
1H), 7.36 (q, 4H), 4.36 (t, 2H,
—OCH,CH,—), 3.77 (t, 2H, —OCH,CH,—),

2.40 ~2.70 (m, 4H, CO—CH,CH,—), 1.93
(s, 3H, —CH;). DL E&5REW], BATE 25 1
THEFERS5H tpy-CTA.

/N 78\ 7B
N \__ HOCHCH,NH, N= CPAD N=
N o —————— \ "\
) Komomso ~ No Q. beonms.cmcn M= O\_\ Q Sien |
— N= \H N= )‘\/XS\H/C()HS tep
> N
\_7 \ / \_7 H NC S
(1 2)
A\ (3, tpy-CTA)
NIPAAm, V501 N= )
1,4-dioxane N )0

\ 7/ H NC

FeSO,,CH;0H PNIPAAm

_ O
N= \'\ CHZCH%S \”/C(>H5 Step 2
i }:o N

TTJH
@, tpy-PNIPAAm)
CHCHy,

PNIPAAm
Step 3

(5, Fe(Il)-bis(tpy-PNIPAAm) SO,2)

Scheme 1 Synthesis of tpy-PNIPAAm and Fe( II ) -bis( tpy-PNIPAAm) S0,2~

j
{ & b i CHys fd
OCHZCHZNHCOCHZCHZQ—SLQe
N
CDCl
3 CH,0H TMS
i

Fig. 1 "H-NMR spectrum of the terpyridine-functionalized

chain transfer agent (compound 3, tpy-CTA)

22 =Ml ERBREERS B (tpy-
PNIPAAm) B4 &%

P tpy-CTA y 55 %% #% 7| i 47 NIPAAm 1y
RAFT 4,153 tpy-PNIPAAm, & 51 KBS
WP R RS TR L POE2 BA
W] A Bif 18] 5 BT r= 41 ) GPC ik, I hn] LA
A, BEE R AR A HE K, S5 B4 S IR T
/N, W 53 i B A SR G R[] P B TG K 5 (]
REWN GPC M43yl Bk, 5y F 14 IR
(1) B 3(a) HRA B IR 2,
AT LLE R EWIAAE— KRN 1.5 h iR

Table 1 Characterization of RAFT polymerization of NIPAAm with
terpyridine-functionalized dithioester ( tpy-CTA ) as chain transfer

agent

Sample No. * Time (h) Conv. (% )" M, (th)* M, (ex)* M, /M,°

1 3 14.7 7200 4700 1. 14
2 6 33.2 15600 12500 1.16
3 9 45.3 21000 16500 1.19
4 12 58.7 27100 22000 1.21
5 18 74.7 34300 24900 1.28
6 24 88.8 40700 26800 1.32

* RAFT polymerization of NIPAAm was carried out in 1,4-dioxane at
65°C with [ NIPAAm]: [ tpy-CTA]: [ V501 ] =400: 1:0.33, and
[NIPAAm ] = 1 mol/L; " The conversion was calculated by
gravimetric method; © Theoretical molecular weight calculated from
M, (th) = ([ NIPAAm ],/[ tpy-CTA ]) x Conv. X Mypaam +
Myt » where [ NIPAAm ], and [ tpy-CTA ] are the initial
concentrations of NIPAAm and chain transfer agent ( tpy-CTA ),
respectively, Conv. is the fractional conversion, and Mypsa, »
Mlpy-CTA are the molecular weights of NIPAAm and the used chain

transfer agent (tpy-CTA) ; ¢ Determined by GPC

WL, AW, In (LM ]/ M, ]) B 545 1)
(T ZMERG N, R R A S v Ay (1) — 24 3)
FIE RO, BB A 25 v Bl B B T, 33X ]
FERG W EZAHE. B 3(b) AR AW /& I
AT SRR OCRIE L SRR, REW T
R RS NS R 5 N a0 2
(29 1.2). 25 L8553, nT LI B 4538, DL py-CTA
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FokE RS ), AT LLEAT NIPAAm [ RAFT J% PR 52
BN, A E) 43 ] ¥ A F A AR 28 B
IE B 1Y tpy-PNIPAAm.

24h18h12h9h 6h 3h

1 1 1 1 1 1 1
20 21 22 23 24 25 26 27 28
Elution time (min)

Fig. 2 GPC traces of PNIPAAm during RAFT

polymerization process

Reaction  conditions; 65°C, terpyridine-functinalized
dithioester ( compound 3, tpy-CTA ) as chain transfer
agent, V501 as initator, 1,4-dioxane as reaction media;

[ NIPAAm] =1 mol/L, [ NIPAAm]: [ tpy-CTA]: [ V501 ]

=400:1:0. 33
a
1.5k
2 1ot
=
£ 05F
0.0 ] 1 1
0 5 10 15 20
Time (h)
3o o M, (th) 30
aM, (GPC)
4r o MM, 125
TO 3t §=
X - 120 >
S =
11.5
1 L
o o o o
0 1 1 1 1 1 1 1 1 1.0
0 10 20 30 40 50 60 70 80

Conversion (%)

Fig. 3 (a) First-order kinetic plot of In([ My ]/[M,]) versus
polymerization time and (b) number average molecular weight
(M) and polydispersity (M /M, ) as function of conversion for
RAFT polymerization

[My] and [ M, ] are the concentration of monomer at time of 0

and ¢, respectively.

2.3 tpy-PNIPAAm 5£EE=FHES
NERE R L5 20t W 4 JE B TR A A
T, FRATTE T RAFT 5419 7 0 — ik BE % 5|
A PNIPAAm BB A Vi fe , R IE tpy-PNIPAAm
X} 4 JE BT AR ) SO E N & R R BUA Y
WRAE L, FRATT LA Fe (T1) A% RBLAL G tpy-
PNIPAAm 5 & J& & F#- A TR Ak 2% S g, 1581 T
tpy-PNIPAAm 1) 4 J& B 5 %) Fe (11 )-bis ( tpy-
PNIPAAM)SO,>". [ 4 & tpy-PNIPAAm FIZ 4T
SIBYE T 251 Fe( 11 )-bis (tpy-PNIPAAm ) -
SO,”" HYEEANAT W%, N R Al LA L, 5 tpy-
PNIPAAm #f{ k., Fe ( 11 ) -bis ( tpy-PNIPAAm) SO,>~
5T DLE I, tpy-PNIPAAm BEAAR .0 Y I
Weis A 280 nm ZLAL % 310 nm, [R] 5% A b R
1555 nm YISO, 3R 4 - IO AR L A R AR S
(metal-to-ligand charge transfer transition) [t 45 fiF
Wi, — 45 SRR W, tpy-PNIPAAm A] L A5 3
WEASEEFERISEIGY, W HAE SR
R W 5 T 2R i — B 5T B T LA

a) tpy-PNIPAAmM
b) Fe(ll )-bis(tpy-PNIPAAm)SOfﬁ

Absorbance (a.u.)

1 1 1 1
300 400 500 600
Wavelength (nm)

Fig. 4 UV-Vis spectra of (a) tpy-PNIPAAm and (b)

Fe( I ) -bis( tpy-PNIPAAm) S0, "~

2.4 tpy-PNIPAAm #0 Fe( II ) -bis( tpy-
PNIPAAm) SO, B8 EE B Ui

PNIPAAm [ 7K 5 W bl 4 TP (¥ i, 78 32°C
B & HE ARG AR PNIPA Am 5% B H S 7K 5% A8 Ry i
K. — AT A3 ek 3 2R LA 1Y 23 st K P 9T i
WO LCST, 37K 4% B 5 | AfE A LCST
AR, K BE B 95 A LCST 28 /N7 e
FEH 38 G SR T 5] S = E K tpy-
PNIPAAm (Sample 2 in & 1, M_(GPC) =12500,
MJ/M, = 1.16), & %1 Fe ( 11 )-bis ( tpy-
PNIPAAm) SO,>~ F1 PNIPAAm (M, (GPC) =
13500, M /M, =1.09) iy LCST. & 5 2 EAMTHIK
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WRCAE THELE R BRI, nT LA B, B
I B 12 T i B — NI, T R I DR R
T TR P JEOR 1A 35 I R BT ok ) R
BRI A RN AL R R IR Z Y —2F
i (19 i 2 52 O LCST. NIET S ] RAFR - tpy-
PNIPAAm f) LCST 4 32.3°C, %% PNIPAAm f{
32. 9°CAK, iIXJE NG LARY tpy S K FHERT, AT
{5 LCST 28 /] s tpy-PNIPAAm 5 Fe (11 ) &4 )5
[ Jm B G P LCST 35K 34. 0°C, XM
tpy 5 FeSO, KABLNLIG , i T 0 8 51 2
K, LA LCST #°K.

100
80

60 -

40t

20F a\ b

Transmittance (%)

0 -
1 1 1 1

1
28 30 32 34 36 38 40
Temperature (°C )

Fig. 5 Normalized optical transmittance of aqueous
solutions upon heating process

a) tpy-PNIPAAm; b) PNIPAAm; c¢) Fe ( I )-bis ( tpy-
PNIPAAm)S0,2~ ; The concentrations of all samples were
1 g¢/L and the heating rate was 0.5 K/min; The

measurement wavelength was 450 nm

FATR S BOCH i — LR T tpy-
PNIPAAm #1 Fe ( 1T )-bis (tpy-PNIPAAm) SO, £

K HREE 4T . 181 6 Ws T tpy-PNIPAAm Al
Fe( 1) -bis(tpy-PNIPAAm) SO, P14 112 B A2
BEIRLE 121, Wi AR A 3 — 2, B TR (Y T
120 PR B B — (B A e, AR U K, e SRl 2k
W—A“s” #B, n LLFEH Fe (11)-bis ( tpy-
PNIPAAm) SO2~ g A % 25 ¥ ¥ %5 tpy-PNIPAAm
R R PP A8 B e K Qe e I B R — B
700F o
600 - o
500
400} a
300
200
100 -
ok

Dy, (nm)

1
20 25 30 35 40 45
Temperature (°C)

Fig. 6 Changes of D, of (a) tpy-PNIPAAm and (b)
Fe( I ) -bis( tpy-PNIPAAm) SO, ~ upon heating process
The D, was determined by DLS using a Zetasizer Nano ZS

system

TERARIEE (T < LCST) T, tpy-PNIPAAm %7
/NF 10 nm, Bl I TR NIPAAm £ Bz ih oF
KA Ry K, o3 F4E A R B R R IK, Y
T B LCST ), tpy-PNIPAAm K SR AR, Kide
HARKZ 620 nm £ 475 1 X T Fe (1) -bis ( tpy-
PNIPAAm) SO; ™, HAE I (T < LCST) F4E
124 120 nm 2247, Bl RS B TR REAR S R, Y
VL B F LCST i}, 5 tpy-PNIPAAm A Al , % 4 )&

a 25°C b 25°C
40°C 40°C
1 1 1 1 1
10° 10! 10? 10° 10 10° 10! 10? 10° 10*

Diameter (nm)

Diameter (nm)

Fig. 7 Size distribution of (a) tpy-PNIPAAm and (b) Fe( Il )-bis( tpy-PNIPAAm)S0,2~ in distilled water at 25°C and 40°C
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Be & WIE B g KA F-h AR E T K, RE AR R
FE240 nm 4. BT 48T tpy-PNIPAAm F14:
JEEC A Fe ( 11)-bis ( tpy-PNIPAAm ) SO,> ™ 7K ¥
W R R AR S A, 7 A T LCST (491 4
25°C ) BHE , tpy-PNIPAAm i #2/NF 10 nm, 7ER
JEE T LCST (£ 40°C ) 5}, tpy-PNIPAAm ki 2
HRZE 620 nm 45, M & BRI A Y Fe(1)-
bis ( tpy-PNIPAAm) SO,*” 7 i B2 T LCST B,
RIARTE 120 nm A2 A4y, 7E I B 5 T LCST B, hifz
UK #] 240 nm £ 47, KT tpy-PNIPAAm 7
LCST Z 1 620 nm i 4%, X 46 45 5L 3% B,
PNIPAAm 14 & Bie 5 W 78 HAH 5% A2 i B 2 R
Z T BIREIE MU K R AR, X Fh oK SR AR TE
AT RE S GBI A Y AP IR S A OC. &R &
W) Fe ( 11 ) -bis (tpy-PNIPAAm) SO,>” 7] LA B VE K
ABA RIILIYy Horh A Sl 257K PNIPAAm H5EL,
B i K Fe (11) (tpy), BT, th T H PS5 4F
P, ETEK T H AR g KR . Y R
LCST i}, PNIPAAm 4 B & A #HEL AR, H SR K G AR

K L8] K A —E SRR, RIS R, EL R
TFe( 1) (tpy), HoC A IE AL (41, 2R AL T~ 2
] T A HE A, B AATS RERS R 23T K .

3 #Fig

ARSCE e A B =k e B AR AL A B AR,
SR I 3 3 T 3 T B L B (RAFT) A &l
H1 A AT A A o 0 A 7 A i L 2R
SN FE NI BEIE (tpy-PNIPAAm) , E— 2545 tpy-
PNIPAAm 5 & J@ 4k 8 F #1745 515 2 &8 il &
Y, i 4% tpy-PNIPAAm R H &R G HEA Y
PNIPAAm 2 {81 i) 75 7K o (9 AH 5% 25 47 2, tpy-
PNIPAAm (4 @RS B T EA PRI, fE K
RERZ T AN KL, Bt B8 A T v, AR R
SRR, T RO T 2 T HE SR R R E AL
N, 78 i T H LCST B, 4 J8 B A 0 IF 1 A 48 Ko
T REREAEAE T KW . A SO & 11 it 3k
Nk E FR AR A ] VR & TR AL R B A A T
E— A 5T
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SYNTHESIS OF TERPYRIDINE-FUNCTIONALIZED
POLY ( N-ISOPROPYLACYLAMIDE)S AND THEIR METAL COMPLEXES

SUN Peijian'"*, SHI Xudong', GAN Zhihua'
(' CAS Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)
(* Graduate University of Chinese Academy of Sciences, Beijing 100039)

Abstract A new terpyridine-functionalized dithioester was synthesized as a chain transfer agent in the
reversible addition fragmentation chain transfer polymerization (RAFT) of N-isopropylacyamide ( NIPAAm).
The polymerization showed an first-order kinetics and the molecular weight increased linearly with conversion,
indicating that the terpyridine-functionalized dithioester is an efficient chain transfer agent for the RAFT
polymerization of NIPAAm. The terpyridine-functionalized poly ( N-isopropylacyamide ) ( tpy-PNIPAAm) not
only displays similar phase transition as PNIPAAm,but also have the coordination ability via terpyridine , which
were further used to construct macromolecular-metal complex with ferrous ions as model metal ions. The
appearance of a strong absorption at 555 nm in UV-Vis spectrum revealed the formation of macromolecular-
metal complex, indicating the strong coordination ability of tpy-PNIPAAm to metal. Cloud point method and
dynamic light scattering ( DLS) were used to characterize the thermosensitivity of tpy-PNIPAAm and
macromolecular-metal complex. The results showed that the macromolecular-metal complex could self-assemble
into nanoparticles in aqueous solution due to the amphiphilic property The macromolecular-metal complex
solution showed a similar phase transition as PNIPAAm. In addition, the nanoparticles of the macromolecular-
metal complex in aqueous solution were stable even at temperature above the lower critical solution temperature
(LCST) due to electrostatic repulsion. This work indicated the great potentials of tpy-PNIPAAm as carriers for
the delivery of therapeutic radioisotopes.

Keywords RAFT, Poly( N-isopropylacyamide) , Terpyridine, Thermo-sensitive, Therapeutic isotopes



