BhpE s 1202

T =TIV T T MR A WA RRER T R o AIfL L
RSB AT D~D s

i KA

FORR PR PR E TR TR

B E KWFFETIEL. Poly(NIPAM-co-BCAm) % iV /= K G Ea /MR A7 2O AIfE B ELTZ, 20 AR
D=, a7 ELTAERE A - BKMED BN/ —T F 0 F R ~—"Th% Polyglycerol (PG) Z FHU >, T DERGEFID
K'A AVt % 7~k 3 Poly(NIPAM-co-BCAm) % {f & St 7= A% —a7R)~— PG-g-NIPAM-co-BCAm % & ik L7z, ZD7R
V= —3ZKEIE T BT K DFEETH8A1E BCAm 78 K 23 U CHKMEE 220 AKICERARL Tolikigz L oL
EZ2H5, TLT K BHEELRWIGEIL, R~ —8HD B2 7R LB BAERIC L0 ~ — DB R A T Ak
THEBEZOND, ZOT, ZOAX—aR)~v—E K ISE L CTolBERFE 2 Al IR T aa Rk -V AT
LELTHIRFESND, £70, B/ EFEI D AL TELIOHOLEMD L . K IZSE L CHOLIREE DS G 35 A&
T IANEFERT DT EETATT,

FEERICEA KM E R 5281255 T, PG-g-NIPAM-co-BCAm %1552 LI Ih LTz, £7- 2 DEES BsEhIT,
PG ~DJ' 7 MHEE L > TRESEDDHZENREN, 8.5 polymers/nm?® LA_EDFEE, LCST LA T OBKSM:THRY
~—NEEE 95— 7T, 5.0 polymers/nm® DT, LCST LVIREE AN\ BKPERHCEEEL . LCST LA T O BEAMIEZ 1T 50
nm FEEDOHESGHERDT EARESNT, ZORGTEIEIC, 7T 7 MEBEZ L LT iR, 40°CTHIY DAFUAZD I
IR L Toy B 45 PG-g-NIPAM-co-BCAm R 2SS 72,

AT L FRRET SR DAT VL A2 ARGy F A IR AE T DRy hele BT 012 MFLS DV R A S D IRIMIE
WL HL A Ao R T2 B R B AR OIS IR C& D, I70d0h Ca (71E FREEIRRE T, B L7-\W 7y 1
T AF RIS SR T DT PGB AL K RN L > T ORI F 03 4 Bl 320 TRING . 2776 B2+
T IR D IKIRE OABNEIERS T OT 7 4 =T A B EA~D BB IR T& 5,

1. HAEEH BEMaaANRL - AT AORIEEZ HNELZ (B 1), 20
ARFFETIL, Poly(NIPAM-co-BCAm) % 7z K Jin HEIDT=8 , 27 &L TAEMRRE S BIAKPED @~ A2

14 B H MR 4—aRy <7 — BRLERYT—OKPTOLS - BRER
ar RYT—MM  Ppoly(NIPAM-co-BCAm)
o GH , - .
o, HQTE\OH —ﬁCHzCHj“—tCH;G‘:Hj\:
HO "o ) OH = -
v‘_% = J o- ?SH EHO CNHO
HO 6H O_oé e D-[OH ,d
~ OH - N-isopropyl-
"o on ;\ acrylamide 01\
Polyglycerol o] o
M,=2900 [ j
(C3Hz02), Benzo-18-crown-6- ©

o
acrylamide Lo J
1. KfFgED= 7k
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— 7 FRY)~—"TdH% Polyglycerol (PG) % >, =D
Kb Kt AA V5% %77 Poly(NIPAM-co-BCAm)
ZR RS- A% —aRY)~— PG-g-NIPAM-co-BCAm %
BTz, ZOR) = —3KEER I T K BFEET
D% E1EBCAM 78 K e L THIKMEE 72D | KIZEfE
L CmBiRiER L DB 2 BID, LT K BMFIELZR
Braid, AU~ — 8D BRI 2 R LBUK A AAEHICE
VARV~ —DEERETE T HEB 2 DID, ZDT28H, T
DAL —RY > —I3 K DAL Tk B 8% 7]
WENR T oA PR3 AT AL TSNS, £,
By R BN N AL CE A IO EL e L K
ISEL THOTREE DN HGE T D AT LEFE R T HTE
NN

A RIS SR DT VL, K2 I Ky T BRI
WCRET DRI Ne2BTedlz, LSV ERES D
FREMIE BB AL G o T BTy BB DAL
W C&D, bbb Ca¥ 17fE FRREIRET, [EILLT-

WS oA FRER T SR O T IR E L

K" IINZ &> CZoRi 23 EE %4 50 Tl %, =
T B 1A A e T D, KR O AR FRIE AR
DTDOT 7 4=T 4 BINE~DRERHNHIFFTES,

2. i AE
2.1 BREER

2. 1. 1 Polyglycerol ®Xifi OH EDEE

Polyglycerol @ K% lZ ATRP (Atom transfer radical
polymerization; JR 8T VES) DEGMGELY
T 57212, Polyglycerol |25 A 3TV % OH &
DERZEAToT2, OH OO E BT, RimtE ik
(HEKEERE- BV 5B 2) 2Lz, ZOFIETIE,
OH HAMKFEERIZL>TTEF /UL, ZIvERRFICA
PRSI R OFFEZ KERL TR A2 E0iE EL TOH
AR T2, RIZ VRV OkEEAMAE R HL CES
FEL - BARE T HERICHOGN TODEBERRZ L
Tho,
2.1. 2 EAHBEDEA

2. 1. TCIRESHI ARG OH K 40 1 7312t
0.25. 0.50, 0.75, 1.00 ¥4 & 2-bromoisobutyrylbromide
TGS RIRBAAAIEER D B2 HBHAAK] PG-Br %4 Ak
L7 (R3), FEBRFMAIEE#IC L o721, DUFIZE 1.00 2
BOGSEI A OFIRZ R,
2.1.3 YHUE MesTREN (tris[2-(dimethylamino)

ethyl] amine) D& Rk

U2 K MegTREN OA A3 BESRIC Iy P B4 o2
— L TERLT,
2.1.4 E/Y— BCAMDER

BCAm IZ k™ Benzo [18] crown-6 (Aldrich) 7% 3 A
T THTED, RS DAT T THREIT>7,

o - I

Polyglycerol acetic anhydride

pyridine
130°C 45 min

- Qéok%* I

B 2. AREAF—L 1 :HE

Br\ﬂ)QBr

o OH)
2-bromoisobutyryl 40-n
bromide
Br
OH) =™ > om)Q >
40 pyridine
RT24h o "
PG PG-Br

B 3. BRkAX—2 2 :BALEAIE AR
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HZN\/\N/\/NHZ 0

oo c
H™ H
NH, formaldehyde
TREN

P T e
o H
95°C o/n
AN
MegTREN

X 4. BREAF—A 3:UHVREHK

NO, NH, HN" 0
10
o HNO; 0 oY c 0
[0 Oj CH3;COOH [0 Oj [0 Oj Acrylchloride [O 0j
? 9 RT.26h ? 7 0 0 T o o
K/O\) e K/O\) RT 24 h K/O\) RT.2h K/O\)
Benzo[18]crown-6 4'-Nitrobenzo[18]crown-6 4'-Aminobenzo[18]crown-6 BCAm
First step Second step Third step

5. 5 A¥F—2A 4:BCAm &%

2. 1. 5 PG-g-NIPAM-co-BCAm D&k
VERILT=T U RUT 4o 7R~ —DH G (R 1) &)

BAF—L (B 6) . L OFNEAZLL FITRT,

E=d
PG-Br
NIPAM
BCAm
FMA
MeTREN
Cu(I)Br FYEMisE T30 E A
THF (ZEHAE) 4ml
H,0 1 ml

7272, PG-g-NIPAM-co-BCAm [Z 2O\ CIIfthodRY <~ —

BRED 1/3 27—V C5T-%, THF 1.3 ml, H,0 0.3 ml

TIT-o7,

[FE]

D NIPAMHKI15 gZ bl /~ =7 : 3R 200 ml
\IRMRL . R T2 TRA T~ 72, bz
NIPAM [T E L TR L7,

@ PG-Br0.0076 g(3.25x10° mol, 0.4 eq) ZFF &L C THF
4ml ZEEMEL, S0 ml =L 271290 -,

Aldrich LA

@ @I NIPAM 0.890 g(7.87x10° mol, 100 eq) . BCAm
0.450 g(1.18x10™ mol, 15 eq) . FMA 0.0130 g(7.87
%10 mol, 1 eq) . MegTREN 20 pl (7.87x10° mol, 1
eq) . H,O 1 ml # /%7,

@ 7V—2X—|ZXiiR % 3 [TV, I 1 [EREFEL
77

® CuBr 0.0113 g(7.87x10° mol, 1 eq) Z/N%., 1%
AL R ETT ST,

® FIRETIRELREL, 24 REERIRLI-,

@ S7EBITT O A EATHIE TRIGEE LT,

FOGEREE A = NR L — 2 — |2 XVBRE L=, THF 10
ml Z N2 CTHOERUAER ST DT L% 3 [EIMIKL |
H,0 # b EhrELT,

© —¥% DMSO-ds ([Z¥AfRL T 'H NMR I EZT 772,

®% RO ZKIZHEARL T 3 HIFENTL ., 3 H RISz
L7

2.2 Zv398)E—ay

AL ARY~—IE IR JIE, 'H NMR AT MURIE,

LR IINTIZ L DIRHT AT 572, NIPAM 3L O BCAm D-E

J=—DlEbHRE TH NMR A7 MLsbEHL T, HS

L EA AR E L,
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% 1. Reaction conditions of ATRP

B B
R ~— A
Y PR 47 PG-Br NIPAM BCAm FMA Me,TREN Cu(I)Br
7.6 mg 0.890 g 11.3 mg
PG-g -NIPAM PG-Br(4) - - 20 ul
(0.033 mmol) | (7.88 mmol) (0.0788 mmol)
11.1 mg 0.890 g 11.3 mg
PG(1)-g -NIPAM PG-Br(1) - - 20 ul
(0.0325 mmol)| (7.88 mmol) (0.0788 mmol)
11.4 mg 0.890 g 11.3 mg
PG(2)-g -NIPAM PG-Br(2) - - 20 ul
(0.0325 mmol)| (7.88 mmol) (0.0788 mmol)
9.1 mg 0.890 g 11.3 mg
PG(3)-g -NIPAM PG-Br(3) - - 20 ul
(0.0325 mmol)| (7.88 mmol) (0.0788 mmol)
7.6 mg 0.890 g 11.3 mg
PG(4)-g -NIPAM PG-Br(4) - - 20 ul
(0.0325 mmol)| (7.88 mmol) (0.0788 mmol)
2.5 mg 0.297 ¢ 0.100 g 3.8 mg
PG-g -NIPAM-co -BCAm PG-Br(4) - 7 ul
(0.011 mmol) | (2.62 mmol) | (0.262 mmol) (0.026 mmol)
7.6 mg 0.890 g 0.089 g 11.3 mg
PG-g -NIPAM-co -BCAm(3) PG-Br(4) - 20 ul
(0.033 mmol) | (7.88 mmol) | (0.233 mmol) (0.0788 mmol)
7.6 mg 0.890 g 0.150 g 11.3 mg
PG-g -NIPAM-co -BCAm(6) PG-Br(4) - 20 pl
(0.033 mmol) | (7.88 mmol) | (0.394 mmol) (0.0788 mmol)
7.6 mg 0.890 g 0.330¢g 11.3 mg
PG-g -NIPAM-co -BCAm(12) | PG-Br(4) - 20 ul
(0.033 mmol) | (7.88 mmol) | (0.866 mmol) (0.0788 mmol)
7.6 mg 0.890 g 0.445 g 11.3 mg
PG-g -NIPAM-co -BCAm(16) | PG-Br(4) - 20 pl
(0.033 mmol) | (7.88 mmol) | (0.117 mmol) (0.0788 mmol)
7.6 mg 0.890 g 0.600 g 11.3 mg
PG-g -NIPAM-co -BCAm(19) | PG-Br(4) - 20 pl
(0.032 mmol) | (7.88 mmol) | (0.127 mmol) (0.0788 mmol)
7.6 mg 0.890 g 13.0 mg 11.3 mg
PG-g -NIPAM-co -FMA PG-Br(4) - 20 pl
(0.033 mmol) | (7.88 mmol) (0.0325 mmol) (0.0788 mmol)
PG-g -NIPAM-co -BCAm-co - 11.4m 0.890 0.0445 13.0 m 11.3m
g co-BLAICO™ | bGBr(2) £ & £ g 20 4l g
FMA (0.0325 mmol) | (7.88 mmol) | (0.117 mmol) |(0.0325 mmol) (0.0788 mmol)

CgNH
3. . @
O*NH 4 O, + O=
PN [0 oJ

NIPAM A @
OH ) o/ o™
40-n BCAm o] 0.
Br tris(2-dimethylaminoethyl)amine b [0 J
o) CuBr - Lo j
I : THF/H,0 i
RT24 h
PG-Br f / *\FMA

PG-g-NIPAM-co-BCAm-co-FMA
6. B AK— 2L ATRP

R~ — DB EEZEN T 572012, RU~—% NolmBERo SE RS Tk, MifROSEH B O R
HLO ([ ZIRfRL CERAN AT YO 7T (UV-vis) ICEDFR BBy K TRRED A R A TS FIERE BT BN, AT
Bk DR~ — KIS OB E AR E L2, LCST A% Je COMW BT IO CTh o772 | MR
FE MRS E LT, LCST OFHITBEE RO E OEIVBDZ R TEAINHEZRAL,
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Mk

B |
A At (BR) 8 SRAN TR R EERE V-630BIO
[HE 2]
BIERY~—JRFE 0.1 mg/mL BL O 1.0 mg/mL
WEWFE =500 nm, FMA & ARV~ —DHE1T
A=420 nm
AERE 20~50°C, FHEHE 1 °C/min
F7-, kiR M| E% DLS (Dynamic Laser Scattering) CfT

[

-7,
(257 ]
IS5 SRR (BR) B BhaY e BoELF ORI B 20 A7 I E 2
LB-500
[ E ]
RU~—RHE 1.0 mg/mL, JERE 20°C-40°C

[I=A

3. BIEHER
3.1 OHEDEE

Polyglycerol 1 73 1-&7-0® OH FEHUFLL FOXLVEHE
ML=,

(B—S)x0.55x%x 1073
X

OH J =

mol/g

B—S)x0.55%x 1073
OH%=( )

X M,, mol/mol

X

B: 7T 77 AMI BT NaOH /KT & & [ml]

S: BT EITD NaOH /KA E & [ml]

X MATH 7 [g]

M,: )58 [g/mol] (T ICIVRIER &)

Polyglycerol DK OH D EBAEREZR 2 (TR,
P71 gd7-v 0.014 mol ® OH J7S, 4y F-37=0Ic e
BT 2L 4018 D OH EEDMFAET DLW -T2, LARED
AFIBREROFE TIE, 0.014 mol/g DAEZ AV TFHT> TV
Do
3.2 EAHBENDEA

HAEPGIEBEASEER 3 IR T T, target n &
I& 2-bromoisobutyrylbromide 739 X THSLICEREL
722%D PG 1 5 FoT-V O ELSBEEOHEITH D,
PG-Br(4) @ FT-IR A~V &[K 712, £7=. PG BIW
PG-Br(4) ® 'H NMR A7V X 8 |27~ 1, FT-IR A
ARIZMVTIE 1,736 cm! ICT AT LFEA DR HE — I3
BLUNSNTZ, F7-. 'H NMR A7 L TiE 2.0 ppm (2B
WIEDATF NV EDT o kD7 v —R7p e — 7 H3 L
SNz, 7a—RIiZ725 T DD, Polyglycerol DIExHFR
PIZEDH D TH D, Fiz, Polyglycerol DRV 7 VEr— L
BRAEEHRL TS 7 oy O—EA3, R R~ 7 &
L7z, BAGIEZAFAET D Br i F OB AL EFH N
ff<7Z2>7= Polyglycerol DRIV DT B 733 7R T
WDRERTZEWVZ D, LA EXD | BRAEEOE AN RSN
77

-
0 =

# 2. Polyglycerol DA OH KD E & AR

B S X Mw OH %t [mol/g] | OH Z& [mol/mol]
45.8 ml 324 ml 0.532¢g | 2.89 x 103 0.014 40
& 3. Synthesis of initiator PG-Br
Element assay Conversion
Target n Br amount [wt%] [%] n [mol]
PG-Br(1) 10/40 24.42 156 15.6
PG-Br(2) 20/40 23.62 73.6 14.7
PG-Br(3) 30/40 28.99 75.6 22.7
PG-Br(4) 40/40 34.21 96.0 38.4
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15 T T T T T T
10 1
‘@
0
=
050 | 1
D D [ 1 L 1 L L L
4000 2500 2000 2500 2000 1500 1000 500
Wavenumber / cm™
7. T-IR spectrum of initiator PG-Br
PG in DMSO-d, PG a7 ﬂ
\ 'j' (DMSO)
il '
N
OH# !\
i
f{l ,N ‘I\_ - A I
PG-Brin CDCl,
(THF) (THF)
(CHCI,)
PG a7 \ v
A A
r A}
w | |
I . A — JJILAL__.___)I\/\J\\J\ \’¥ . __)-..J‘/ \ Mo J
8 1 6 5 4 3 2 i 0
& / ppm

8. 'H NMR spectra of polyglycerol and initiator PG-Br

PG-Br()~@)IZBWTERITEASNBBEORE  l57) 25725 1.89 ppm fFiT DO =V DIHFE = Aiitiator &
1%, TEERGHITTHELAE Br & [wit%20E ML, M8 35L&, K1 B3>,
MHEDNBINTA RS PG-Br [T T 7Rnoe )y Fio, TTEDHTOREE X% 9258 K2 DI X,
VRAVKBRRIE D B ENTIRY, ILRESPRERITO M m TRIND,
SNTWABHBEMLRHD, PG 1 0 +H7-0VOBGE » PL ko2 AW NLL TR &
[mol/PG mol], BV BAL/KIFEEEL m [mol/PG mol]&L . 2889X
"H NMR A7 MU RBITAE Y =7 W8 (H 2 1845) 128 "7 7990(1 + 4) — (149 + 1604)X
72% 7.98 ppm 3L DY —2 DTHFE = Apyyidines PIAEEE (H 6 BONTBMR RS A BT E 3 ICFEBRICEEL TH D,
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PG-Br(2)~(4) Tlx 70%LL EOBIIEIEAS NIz, —
757 PG-Br() CIIAE SN BIA LD BLL D Br 235
HINTWARERE o7, RN Br &2 RELHE
EREL UL, FISHIZAEUTZE )Y BALK B EEE 2358
BIBRESN TS TCW-ZENEZLND,

ZNBDRE RS, PG-Br(2) (3) (4) #512. PG-Br(2) %
HFUNZLC, EAE(To7,
3. 3 PG-g-NIPAM-co-BCAm KU PG-g-NIPAM-co-

BCAmM-co-FMA DEA#ER

6n: 2m = Apitiator Apyridine

ARFFE THRLIZAY — R~ — DA RS L s R E
#4187,

PG-g-NIPAM-co-BCAm @ FTIR A~/ ML 9 127
97, 1,388 cm' 7% NIPAM DY 7t /L3 1,262 cm™ A3
BCAm OFFEBT—7 /1 1,133 cm™ 73 BCAm D——F
JVAEA . 1,650 em™ BB TN,550 em™ AN BCAm D7 PRk
BICLDE—7THY, IEHENMTON TOAZ LD MR
T&ET,

%72, PG-g-NIPAM 54O PG-g-NIPAM-co -BCAm @

OH )40_"

m= %n =An (1) 5 E"ta
Mw(Br) x(n+m
X= Mw(PGcore) + Mw(initiaior)) X T(l + Mw)(pyrieinium salt) x m * 100
79.90 X (n +m)
- 2998 —1.01 xn + 150.0 xn + 160.0 x m * 100
N 28897 igfig: J:n 1)60m #2)
Z& 4. Synthesized polymer
Y~ i emas
PG-g-NIPAM PG-Br(1) 171 -

PG(1)-g-NIPAM PG-Br(1) 212 - -

PG(2)-g-NIPAM PG-Br(2) 164 - -

PG(3)-g-NIPAM PG-Br(3) 184 - .

PG(4)-g-NIPAM PG-Br(4) 165 - -
PG-g-NIPAM-co-BCAm PG-Br(1) nd nd nd
PG-g-NIPAM-co-BCAm(3) PG-Br(1) 81.9 2.76 3.25
PG-g-NIPAM-co-BCAm(6) PG-Br(1) 74.8 4.58 5.77
PG-g-NIPAM-co-BCAm(12) PG-Br(1) 65.8 8.77 11.7
PG-g-NIPAM-co-BCAm(16) PG-Br(1) 73.4 13.4 15.5
PG-g-NIPAM-co-BCAm(19) PG-Br(1) 86.9 19.7 18.5

PG-g-NIPAM-co-FMA PG-Br(1) 132 - -
PG-g-NIPAM-co-BCAm-co-FMA PG-Br(1) 81.2 24.6 23.2
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20 T T T

Abs /-

3500 3000 2500

2000 1500 1000 500

Wavenumber / cm™

X 9. FTIR spectrum of PG-g-NIPAM-co-BCAm

PG-g-NIPAM in DMSO-d,

N

PG-g-NIPAM-co-BCAm in DMSO-d,

A

5 / ppm

4

_J
3

ol

X 10. '"H NMR spectra of PG-g-NIPAM and PG-g-NIPAM-co-BCAm

'H NMR A~V 10 1273, X1 10 128X,
6.6-7.6 ppm, 4.0 ppm, 1.2-2.2 ppm, 1.0 ppm (Z NIPAM @
ZNZEH NH(H). A/ 7 e /Lo CHHy). RU~—8&
¥ CH-CHy(H,*Hy). AT /VE(H,). F7-. 3.5-3.8 ppm T
BCAM /70T —7 VERBROE — /N RES L, L
BIMTOICNAZ LR TET,

NIPAM } LT BCAm D/~ —#&{bRIT RS E % O
FOGTER D "H NMR A7 R B E LT, PG
-g-NIPAM | 5.6 ppm DE/~—D H, IZHzHE—r &
3.7-4.0 ppm DRV~ —D H AZHT= 58— il HHE
L7z, PG-g-NIPAM-co-BCAm 1%, SSAIRICERfRL 7=
J—DFNE Mypams Mpcam BE N 3.4-4.1 ppm D
& 4. 5.6 ppm D NIPAM D /~—0 Hy [ZHT-HE—2
DIHiIFE Anpams 5.7 ppm @ BCAm DFE /~—DE—7ZH

72D THIE Apcam BE N 1.7 ppm & THF @ 2 {457 CH,
\ZHT=DIEAE Amyr 725, LFOIIIZE L,

X - ANIPAM

NIPAM ##{3% = x 100

(A — Argr) X Myipam
Myipam + 20Mpcam

72770 X =

Y

BCAm #ifbak = —20 %100

Y
70t Apcam

(A = Aryr) X 20Mpcam
Mypam + 20Mpcam
F 4 CRUEA L, BT OO EAINEA
REEEL TR/~ — DL LR ML IZb D THS,
VL EDRFT, PG-g-NIPAM-co-BCAm DAL, KOt

=77l Y=
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BCAm HEH A RO LI LT,
3. 4 PG-g-NIPAM #FL = LCST LIFTOHOHERED
il

L2SL727365, PG-Br(4)% -V CHERLL 72 PG-g-NIPAM
-co-BCAm %, LCST COFHIEMIIRTHOD (K 11) .
LCST LA FCORZMIRAETH, DLS JIETIEHFIZ 1 pm
DL EDOEREATDZENRHLNI ST (T —44
&) o

PolyNIPAM $H% 7 L R~ — oA /=T F L F R~
— DRI DR BISE THOLNIZAF—R)~—IZHBW\ T,
LCST LA FCHAOB TR TE WO E I T~ DD
PRV -CiZ My, LLS (Laser light scattering) <° DLS % >
THEMHEAZ LCST LA F OFHEPRIAEE 10 nm 2557 F- i
DENBEOTIE 120 nm FE B30 THH8, Wbk
RS A IRITE Th D,

(A)

[| —=—PG(2)-g-NIPAM
b| —e— PG(3)-g-NIPAM

[| - PG(4)-g-NIPAM aj(

PR 3 300

- — s

0.50 [ sesenc oo 007 ]

20

30

40, 50
Temperature / °C

AR RSN PG-g-NIPAM (23T LCST A F T
LT IRIR o T B E L CiE, R~ —8HD 7T 7k
BESL TR D THEICRINT D2 ENE Z5ND,
BEAE DM IEIZ BT DRIRAV = 2T L0 b 64 KD
PolyNIPAM #8% fifl R SH-72 R~ — D4y 1% 2.42x10°
g/mol T&H 573, LCST LLFIZHBITHRI~—iRE 1
mg/mL KK IZIIT HFmRIT 100%THY, FERIT
RIRLCTD, ERENOHEFE LT PG-g-NIPAM D431
F139,500 FLE THO L i L Th/NEL BEERIE D
FUARY~—BETIToTWDAD, D FENZNIEI
EDHLIFIBZ B, —J7, PG-g-NIPAM D757 NEE FiE
WZRIL T, TR TORBEENLEADETL TNDHELT
757 MEEnmY AR L, & 5 DI RO L
R L7 2 A Bt FEOEE DD B iG Al Th D
PG-Br(2) %\ TEA L PG(Q)-g-NIPAm D757 N

B
o
20 o //
N 7
\ 4
L 15y L B T
P s
< 10} A’ --@--50C |
050 /
0.0 '
10 20 30 40

grafting number

11. PG-g-NIPAM DFREL 258
(A) LCST measurement and (B) comparison of absorbance at each temperature of PG-g-(2) ~(4)-NIPAM

# 5. JTT7NEED

AV~ — or K =7 a7 ORFE | REOMEE | 7I7MEE
PG(2)-g-NIPAM Polyglycerol 1.2 nm 14.7 0.308 nm?/A<
PG(3)-g-NIPAM Polyglycerol 1.2 nm 227 0.199 nm*/ A
PG(4)-g-NIPAM Polyglycerol 1.2 nm 38.4 0.118 nm*/ A<
Ref. [4] Hyperbranched polyester 3.6 nm 64 0.64 nm*/A
. #M% 1.53 nm 5
Ref. [5] B-cycrodextrin A% 0.65 nm 14 0.43 nm*/A
Poly-(propyleneimine) 2
Ref. [6] dendrimer 1.9 nm 14 0.35 nm/A
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FEITBEAE O LI 3, BlAs Al PG-Br(4) 2 W TES
L 72 PG-g-NIPAM (PG(4)-g-NIPAM L [RIC 2T 7 MEE) T
1 RO AT 3 R E R RS> TNDIED )
Molz, £Z T, LCST L FIZBI AR~ —DEHEIL &
W T 7 NEFEZEDBKI R ThHHEREL . PG-Br 725
NIPAM D F % B4 EE 72 PG(2)~(4)-g-NIPAM &AL
T2FT . 757 M FE DTN R Y =~ — 3K IR TP T HAA B
IR Lo TWDZ A RS-, (K 12)
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Summary

We aimed to fabricate an ion recognition nano-sized particle system, which aggregates or disperses in
response to K* concentration in a molecular recognition manner. In this study, we utilized polyglycerol (PG) as a
core initiator, from which poly(NIPAM-co-BCAm) was graft copolymerized via ATRP (atom transfer radical
polymerization). This copolymer showed a star-like shape, and it was expected to be soluble and dispers as a
single molecule when its crown ether receptors capture K ions. ~ On the other hand, the copolymers is expected to
gathere and aggregate when only Na’ ions exist, due to its increasing of hydrophobicity of grafted chains
composed of NIPAM and BCAm.

In fact, we toughly investigated the polymerization conditions, and chose MesTREN as a ligand and mixture
of water and organic solvents, and succeeded to prepare PG-g-NIPAM-co-BCAm. Interestingly, phase transition
phenomena depended greatly on the graft density of PG. When the grafting density was high as 8.5
polymers/nm?, the copolymers always aggregated even below LCST (Lower critical solution temperature). On
the other hand, they showed reversible aggregation and dispersion when the grafting density was lower than 5.0
polymers/nm”. By optimizing graft density and copolymerization ratio of BCAm to NIPAM, we successfully
showed the ion recognition aggregation and dispersion of star-shaped PG-g-NIPAM-co-BCAm.

In future, the core of PG can adsorb various low molecules. Thus, it will be expected as a new membrane
separation system by combining with ultrafiltration. Also, it can be expected as a new K' sensing probe in a

bioengineering field by adding florescent control functions.
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