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Abstract: Alginate beads were prepared using poly (N—isopropylacrylamide—co—dimethylamino ethyl
methacrylate) (P(NIPAM—co—DMAEMA)). First, P(NIPAM—co—DMAEMA) was immobilized on the
surface of alginate beads by taking advantage of electrostatic interaction between alginate and
P (NIPAM—co—DMAEMA). Second, P(NIPAM—co—DMAEMA) was contained in the matrix of alginate
beads. P(NIPAM—co—DMAEMA) were prepared by a free radical polymerization at 74 C for 12 h. The
weight ratio of NIPAM to DMAEMA monomer was 95/5. The copolymer was identified by 'H-NMR.
Releases from the alginate beads were observed at 30, 37, and 45 C using blue dextran or FITC—
dextran (fluorescein isothiocyanate—dextran) as a model drug. The effect of temperature on the degree
of release from the beads was insignificant. FITC—dextran was released more than blue dextran possibly
due to its smaller molecular weight.

Keywords: alginate beads, N—isopropylacrylamide, dimethylamino ethyl methacrylate, release property.

M = FEO0 okmo] Bakg-S Haslela FIAY FES PIAA o

S FHAshela AmadE Siskelaat el A ow ok

Ao E (alginate) = A9k shiel AlEHe] T2 S]] B3t AT} WEE T Q=) DAY E H|E 2= Wz

07 A8k T (polysaccharide) ook 93t A 218143 OFE Hehl|e] sk ete] @ 9tk olE S, poly (V—isopro—

I BRI 9 Tkt B 7L Qlo] QJokE, S A T pylacrylamide) (PNIPAM) < eH]u|o| Eo]| 23X 74], PNIPAM

o HA7HIE FHEHSH o]8H L Utk EAMP|E= p-D-vFF o] WAZIE AAYo|E H|ES A %ato] 2wz wokr)T

E4Hmannuronic acid) # a— L—=2F-24Hguluronic acid) & 7 PNIPAM-S- 8}aF &7 £ % (LCST. lower critical solution

AElo] QR GAo]E Folel] gt o] (Ca™) T - T} o temperature) 7E-S UER= tlmAlel mEjolt) sfat o)A gl

(multivalent ion)& o] 51 LAUlo|Eo] EABR= 71254719k o ojsloli =8 galwgl WEAS Ueht) slst QA g

(electrostatic interaction)] WABle] A@ed & B 2w opgeli R Feel e} Uehbs 54S 7T )

TTo whom correspondence should be addressed. E]-'SﬂS PNIPAMO] %@‘% %—}—X]H]O]E H]Eoﬂ}\i PNIPAM-Z- H]E 7]
E—mail: jinkim@kangwon.ac.kr o] wiH o3Eks: 31| Hok ulebA, sk oA N 2% o

79



80 AL b B

PNIPAMo| 3&E o] 7]5-8 w7 wo] W&o oAl & vhe
dZ2= dAHO|E HIE Ulel PNIPAMS 3H-3kaL glal, LA
O|ES] Ft2iAT]9) 7)EARS] ofgl7]e] F71A QIS o]§ate]
H=E 7|EALe R FRste] pHet &% Wi A%e otk
T olelel] PNIPAM®| 9% 541 o]83lo], PNIPAMS 2% ¥l
9 W) 2EAE ol g3t elEE Y P g1 sjo)
Aol gt A7} o] =3 1 glrk

B A toa= 2 2oz w02 poly (V—isopropylacryl—
amide—co—dimethylamino ethyl methacrylate) (P(NIPAM—co—
DMAEMA)) & 34sle] &% vIA) a#AkE A3ick P(NIPAM—
co-DMAEMA) & o]g3fo] 5o i HE7sS 1] 213,
P(NIPAM—co-DMAEMA) & wjEZ] 0] $Hi5F AAjo|E H|=
2} PNIPAM—co—DMAEMA) & mlEZ X0 FE3E dX||o|E
=5 A 233 Blue dextran¥ FITC—dextrang EEA|eFS
2 APIE v|Eg 2% vt WEATS TIsith

;

l

Al [=:
=

0|
i

Alef U M2, XU E (sodium alginate), blue dextran (MW
3000000), fluorescein isothiocyanate—dextran (FITC—dextran,
MW 40000), 2— (dimethylamino) ethyl methacrylate (DMAEMA)
+ "=rY Sigma—AldrichAlA Fdskitt. 33F45 (calcium
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Figure 1. '"H-NMR spectrum of synthesized P(NIPAM—co—DMAEMA).
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Figure 2. Release of blue—dextran from alginate beads coated
with P(NIPAM—co—DMAEMA).
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co—DMAEMA) & F8&-S ] blue dextran EU&82 °F 20%
A2 vERdth PNIPAM-co—-DMAEMA)©| §lE dXUlo|E
H]=9] blue dextran BUEE2 oF 18% == LIERITE T A
oro] FITC—dextran®d w, PI(NIPAM—co—DMAEMA) & 33t
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Figure 3. Release of blue—dextran from alginate beads con—
taining P(NIPAM—co—DMAEMA).
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2 o] A= 2% TIPS 7HAAL Sl PNIPAMS ©]83
P(NIPAM—co-DMAEMA) & H]=ef 1133810 2% WS
UERE 2RO E B =S vk Z10]3u),

NIPAM2 3443 35l —CONH- 253} 254 H8el —CH
(CHy) 25 7HAaL Stk &fst QA g9 &% olslelx= W44
o] st A4 Al 28l Boll & HAE aksk QA 8 2w
T} 322 250 Qo oafl aAge] 7R, 254 F1 &

2

Polymer (Korea), Vol. 34, No. 1, 2010



82 AL b B

G dgo] AXA ol AEe7t dofukal NIPAMe| 45314 #
th* NIPAMel DMAEMAZ $MJ8hd, 254 Fo] Zojsar 3
T HHEo] EouA] avAste] AdsliAA] aket A o 257t
32 TR} Fobsls Flojetal o+t

P(NIPAM—co-DMAEMA) %o 30 Celxi= PINIPAM-—
co-DMAEMA)©] #&Ee] 9lal 45 Tellrs= PINIPAM—co—
DMAEMA)©| 57538t Zlolz} olPdsigitt: & vzl 2] P(NIPAM—
co—DMAEMA) 2] A37o] Yeh}r 45 CollA blue dextran W&
ol oA Zlole} A7l

P (NIPAM—co—DMAEMA) & F8¥ dX||o|E v 9% 2
= 29, PNIPAM—co—DMAEMA) 783 SAo|E H|= 9
blue dextran &%) P(NIPAM—co—DAMEMA)©] $li= 2Eu)
O|E H]=HT} YA g0 @A UA|o]E B]=7} P(NIPAM - co—
DAMEMA) & FREIR= 248 P8 o= & 5= olrk ofn] Xagl
ol oJehE® 32} ol Zhar Qlo] RIS wliE DMAEMA7}
=319 dextran "M -(microsphere) 8} 712 EA71E 71Aa1 Qo] &
78} uh= methacrylic acidMAA) 7} 53 vAl7}F 43714 Q1
go= Fgldo] Axd 4 ol A4S & & QQlrk E U =
P(INIPAM—co-DMAEMA) 8} 712584715 72 Qe At
(fatty acid)S- tl](salt bridge) & YPe*Hnanoparticle) = |55}t
Aok we, 47712 g oz (NIPAM—co-DMAEMA)©] €]
vle]E = we)] F2+ek 4= Qlrh

FEL AR 0.6% LAMIeIES] S2F8E 4= Sl P(NIPAM—
co—DMAEMA)©] Zo}A P(NIPAM—co—DMAEMA) 2] A3Zo]
AlghE e o ot & ns el dxulo]Es) o]
2.9] Aglo] 7siA P(NIPAM—co—DAMEMA) 9] Al2lo] #)3t=]3)
& Zow Az &3 P(NIPAM-co-DMAEMA) 7} €]
dlo]E9] vj= 30 W2 7135 2ot blue dextran®] W& A
3f 21&S- 15th PINIPAM—co—DMAEMA) S T3k 24 blue
dextran®] W& Aol = itk

Figure 3& P(NIPAM—co—DMAEMA) S 3H3t dA|jo]E
H]=9] blue dextran WEASS 30, 37, 45 CollA] B9yt 303
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Figure 4. Release of blue—dextran from alginate beads con—
taining no P(NIPAM—co—DMAEMA).

EZ2|H, A34W A1%E, 201093

37 C, 1331 45 ColA] B 1ARE 53 15% WEs R 641K
Fofl= ok 20~22% = VRERHTE HIES A)%3F wf pH 5.004 WA
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o] E9] 7t2E-417]9} P(NIPAM—co—DAMEMA) 7} 23
S 31tk v A% el (NIPAM—co-DMAEMA) o] &
Ao E U F-ol] 1= Flolet eiddct viFol 1 sle
P(NIPAM—co—-DMAEMA) #} Ao |EZ} Ailsto] ®lzo] A3)=
o] P(NIPAM—co—DMAEMA) ©] = YA Yo |E BE=HFigure 4)
Hrp v Uerhk= Zhs oPddt = lok PNIPAM—co-DMAEMA)
o] UPtell g sle] Qlojm vl= Aol 2RgslA] Hafl 2571 o}
A% Eells AL Aot §IIAIRE oFa e Al (drug carrier) 7}
z¥zolo} 8k AW (slow release) < YERASITE

2UX||0|E HIE2EE] FITC-Dextran?| & HS. P(NIPAM—
co-DMAEMA) Z FH ¥ A Yo E H|Tof|A] 67 52t
FITC—dextran®] &3S 30, 37, 45 CollX 22 78%, 82%,
82% © % eRttHFigure 5). P(NIPAM—co-DMAEMA) & ¢
Fr8t o] E H]=9] FITC—dextran®] W% 30, 37, 45 C
ol 242} 79%, 80%, 85% 2= YERGTHFigure 6). P(NIPAM—
co—DMAEMA) 7} EA1314] o= dAMIO|E H|=9] W& dik=
30, 37, 45 ColM 242} 70%, 69%, 77% 2= epth(Figure 7).
FITC—dextran® 5.4 A]eko 2 ARESE AXYo|E H|=9] W& 2]
st Ay}, 257} T8l ulEt WEe] 25 TURINeH ARt
o] A s WEHo] FyIsRs AAS Btk P(NIPAM—co—
DMAEMA)©] H|= Qle|] $hf=o] QAU vl = ol TR =S f
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Al ke e ol mE sl Gajel” ok o7 nolth 1w
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Figure 5. Release of FITC—dextran from alginate beads coated
with PONIPAM—co—DMAEMA).
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Figure 6. Release of FITC—dextran from alginate beads con—
taining P(NIPAM—co—DMAEMA).
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Figure 7. Release of FITC—dextran from alginate beads containing
no P(NIPAM—co—DMAEMA).
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