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SYNTHESIS AND SOLUTION BEHAVIOR OF AMPHIPHILIC BLOCK TERPOLYMERS
CONTAINING POLY[2-(N,N- DIMETHYLAMINO)ETHYL METHACRYLATE)]
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Takeru SHIMMI
REHE EZIIER

TEBURSER A BB T oA JE RS LA e iR

The amphiphilic ABC triblock terpolymer composed of poly(ethyleneglycol) (mPEG), Poly[2-(N,N-
dimethylamino)ethyl methacrylate] (PDMAEMA) and Poly(methyl methacrylate) (PMMA) segments (MPEG-
b-PDMAEMA-b-PMMA) was synthesized by an atom transfer radical polymerization. The encapsulation

capability of ibuprofen with the resulting triblock terpolymers were investigated in water and the high

encapsulation efficiency of ibuprofen into polymer micelle was achieved by an ionic bond formation between tert-
amino groups in PDMAEMA segment and carboxyl groups in ibuprofen, indicating that mPEG-b-PDMAEMA-
b-PMMA has a potential application for drug delivery system.
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Fig.1. Encapsulation of ibuprofen via ionic bond formation.
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Ethyl 2-bromoisobutyrate (EBiB) % BH4A% & L. Acetone 1,
CuBr/PMDETA 77#/E ., 45°C T 48h, DMAEMA DJF1-
BE) T U VEE(ATRP) 21TV UL 28 % T PDMAEMA-
Br #7157, & 512, PDMAEMA-Br #~ 2 aBl&AI & L,
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N YU = —(20 mg) & HEHRUK (10 mL)IZEE S H, 5mg/ mL
@ ibuprofen/ DMSO ¥k & FrE N % . —WigkiE Lz, &
U ~— [ibuprofen Y& 2 @A IIC R LUK 2 FAVWC 24
h BT AT 5 Z & THREID ibuprofen ZBrE L7,
UV-vis A7 | /LC ibuprofen @ 219 nm & &'— 7 FREE )
DEAREARMN LT,
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(1) RYT—DBERED

R U < —KERH (0.2 wi%) > DLS & & iR T1T - 7=
(Tablel), 7 > 4 AHEA{K PDMAEMA-ran-PMMA DHL
BIIFI 50nm, 7 v v 7 LEA R PDMAEMA-b-PMMA ©
RIAEIIAI 250 nm TH Y | W B RIESAG DA, — 77,
MPEG-b-PDMAEMA-b-PMMA D} 134 90 nm, Rifksy
fitZ PDMAEMA-ran-PMMA X Y <. mPEG &7 # >~
FOBEANZELDZIENVOREED N LR RB I
(Fig.2), B2 6 < WHNZBIAKPED PMMA 27 2 > k., 4}
N BAKMED MPEG-b-PDMAEMA & 7' A o k3% < 171E
TORERPER S NI LHEESND,

Table 1. Diameter of polymer aggregates

Polymer run  Temp. d,, [nm] Dy, [nm]

92.4 105.4 £31.0

MPEG-b-PDMAEMA-b-PMMA 018 108.4 + 35.8

O OMAEMA.b P MMA 2351 3720+2074

250.7  397.9+214.9
MPEG-b-PDMAEMA ) )

42.1 58.5+27.6

1
2
1
2
1
2
1
2 55.7 77.2+36.1

PDMAEMA-ran-PMMA

(2) ibuprofen M AHER

ZREEORY ~—%&H\, ibuprofen DAL R Z (L S
B CE AR &2 1T > 7= (Table 2), fLIABREIZH T 5D
ibuprofen D E AT mMPEG-b-PDMAEMA-b-PMMA T#
K 97%. PDMAEMA-b-PMMA T K 85%. mPEG-b-
PDMAEMA TH K 93%IZEZE L, A A G ICHEKT 58
WETARZ R LT,

Table 2. Encapsulation test of ibuprofen

Loaded [ibuprofen]/ Encapsulated Encapsulation

Polymer ibuprofen  [DMAEMA] ibuprofen efficiency
[mg] [ [mg] [%]
2.87 0.30 2.77 96.5
MPEG-b-PDMAEMA-b-PMMA 4.78 0.50 5.28 94.9
9.56 1.00 7.08 74.1
7.40 0.30 5.89 79.5
PDMAEMA-b-PMMA 123 0.50 10.4 84.9
24.7 1.00 17.0 68.7
6.58 0.30 6.08 92.4
MPEG-b-PDMAEMA 11.0 0.50 9.51 86.8
21.9 1.00 14.8 67.5
5.00 0.30 3.30 66.0
PDMAEMA-ran-PMMA 8.37 0.50 6.31 75.4
16.7 1.00 7.71 46.1

a) [Weight of encapsulated ibuprofen] / [Weight of loaded ibuprofen] x 100
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Fig.2. Schematic illustration of ionic bond formation
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