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ABSTRACT: The synthesis of poly(N, N-dimethylamino ethyl methacrylate (DMAEMA)-
block-poly{ethylene glycol) (PEG)) copolymer has been carried out and the block copolymer
was characterized by FT-IR, DSC, and '"H-NMR. The formation of polymeric nanoaggregation
was observed in the solution mixture of poly(DMAEMA) -block-PEG copolymer and poly
(ethyl acrylamide) (EAAm) due to the intermolecular interaction via hydrogen bond between
DMAEMA and poly(EAAm). The formation of polymeric nanoaggregation was observed
above critical micelle concentration (CMC).

Keywords: polymeric nancaggregation, poly(DMAEMA) -block-PEG, lower critical solution
temperature (LCST), critical micelle concentration (CMC), hydrogen bond.
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Figure 1. Synthsis of poly(N M-dimethylamino ethyl

methacrylate-block-poly(ethylene glycol) [poly-
(DMAEMA)-block-PEG].
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Figure 2. IR spectra of (a) DMAEMA, (b) PEG, and

(c) block copolymer.
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Figure 3. DSC thermogram of PDMAEMA (a), PEG
mono-methyl ether (b), and PDMAEMA-block-PEG
copolymer (c).
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Figure 4. 'H NMR spectrum of PDMAEMA-block-
PEG copolymer.
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Table 1. The Dependence of Polymeric Nanoag-
gregation Formation on Ratio of Block Copoly-
mers and Their Concentration

ratio concentration
block copolymer PEAAm <3mg/ml =3 mg/mL
0.5 X X
1 1.0 X O
15 X O
2.0 X O

% : Polymeric nanoaggregation was not formed.
O : Polymeric nanoaggregation was formed.
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Figure 5. Atomic force microscope(AFM) image of
polymeric nanoaggregation.
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Figure 6. Schematic  description of  polymeric

nanoaggregation formation.

ojt}. LCSTE Z43) 2 Az} 1:19 v]gode
olg# W3l giglout 1: 1.5 olAdel H| oAM=
80 TZHA LCST7h &A=} o|3& PEG-
block-PDMAEMA g5341¢} 1] ¥-&% PEAAm
7F dvke Ae gEFdeh

g B

exo wgdt mRxiel AHAFFe] Heold
PEGY] EE3Z8AE 3t =S & Az
3wt

1. PEG mono-methyl ether2} DMAEMAZE o]
£l BEFTZYANE TSI VM AgE
AAAE ceric §4 o]&o g o]FoiX iz} 3
WHE ol&sle Ao, BEERFFEA A4

FT-IR, DSC, 18]a1 'H-NMR& Apgsid #Al5}

Polymer(Korea) Vol 24, No. 6, Novemnber 2000



Al

pl

Poly(DMAEMA) ¢} PEGg o] £

gt

2. @AY B2TF YA} EAAmS) dAZEAE
Mgt UREgAE wsn o vxEdAe)
CMC# 3 mg/mLel%it}.

A 218 d3e By
HMP-98-G-2-051-B) ¢ #]¢

ool A=yt

HZ) X (Grant No. ;
o

Agog o]Fof HFow

=

ret

a &

1. E. Piskin, X. Kaitian, E. B. Denkbas, and Z.
Kucukyavuz, J. Biomater. Sci. Polym. Edn., 7, 359
(1995).

2. C. Scholz, M. lijima, Y. Nagasaki, and K. Kataoka, Mac-
romolecules, 28, 7295 (1995).

3. R. Gref, Y. Minamitake, M. T. Peracchia, V.
Trubetskoy, V. Torchilin, and R. Langer, Science,
263, 1600 (1994).

4. M. Yokoyama, G. S. Kwon, T. Okano, Y. Sakurai, T.
Seto, and K. Kataoka, Bioconjugate Chem., 3, 295
(1992).

5. G. S. Kwon, and K. Kataoka, Adv. Drug Delivery Rev.,
16, 295 (1995).

E2/0] A244¥ A6z 20004 119

EHTEEH 94 2 vx=BEH ¥4

10.

11

12.

13.

14.

15.

16.

17.

. S. Cammas and K. Kataoka, Macromol. Chem. Phys.,
196, 1899 (1995).

. S. B. La, T. Okano, and K Kataoka, /. Pharm. Sci.,
85, 85 (1996).

. S. C. Lee, Y. Chang, J. Toon, C. Kim, . C. Kwon, Y.
Kim, and S. Y. Jeong, Macromloecules, 32, 1847 (1999).

. S. Cammas, K. Suzuki, C. Sone, Y. Sakurai, K.

Kataoka, and T. Okano, /. Conrtol. Rel., 48, 157 (1997).

M. D. C. Topp, P. J. Dijkstra, H. Talsma, and J. Feijen,

Macromolecules, 30, 8518 (1997).

S. H. Cho, M. S. Jhon, S. H. Yuk, and H. B. Lee, /.

Polym. Sci. B : Polym Phys., 35, 595 (1997).

S. H. Yuk, S. H. Cho, H. B. Lee, and M. S. Jhon, ACS

Symposium Series, 728, 14 (1999).

C. L. McCormic, T. Nonaka, and C. B. Johnson, Poly-

mer, 29, 731 (1988).

S. Nagarajan and K. S. V. Spinivasan, /. of Polymer

Science : Part A : Polymer Chemistry, 33, 2925 (1995).

S. Nagarajan and K. S. V. Spinivasan, Eur. Polym. /., 1,

113 (1994).

J. Huang, X. Huang, W. Hu, and W. Lou, J. of Polymer

Science : Part A : Polymer Chemistry, 34, 1317 (1996).

L. J Suges, R. G. Payne, M. J. Yaszemski, L. B.

Alemany, and A. G. Mikos, Macromolecules, 30, 4318

(1997).

859



