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=5 22 IRl Ve B2 24 "8l =2 AUEE 2 A AIRE A st a9 otk #
ATolME= F4 B2 e @8 (theophylline) &, 71iAR ZEoJAE oo E A& AR&sl] UV 58
S B8 A dRl 2EAMIP) & 43310 715 WA S50 MIPS] Adsell v ks dolRr] £8l,
wle}g A mathacrylic acid), oF @A acrylic acid), 283 oF=3 o= (acrylic amide) E 7154 ©A2
7y} A8t MIPE $33813it) MIP+ HIde! a2 HNIP) Bt H g tis] 4 of =2 Ad3 58S =
At} HElZBARS ARSSe] 338t MIP= 7P =2 AE3 5888 HSlth MIPS] AEes ledd a4
Z7F AR 1R (caffeine) §-4& ARESIo] ARt SE2XRHT 574991 SHTE SV AMESIS 7
- MIPQ g oA QAT d5S TSI

Abstract : Molecularly imprinting technology is an effective method to prepare a synthetic material
with a high selectivity to a target molecule. In this study, a molecularly imprinted polymer (MIP) was
synthesized via UV —polymerization using theophylline and UV —curable polyester—acrylate resin as a
template molecule and a crosslinker, respectively. To elucidate the effects of functional monomer type
on the performance of the MIP, each MIP was synthesized using mathacrylic acid, acrylic acid, and acryl
amide as functional monomers. Each MIP showed higher rebinding capacity to theophylline than its
corresponding non—imprinted polymer (NIP). The MIP synthesized using mathacrylic acid as a
functional monomer showed the highest rebinding capacity to theophylline. The selectivity of the MIP
was investigated using a solution with caffeine having a very similar structure to theophylline. The
binding performance of the MIP to theophylline decreased when distilled water was used as a solvent,
which has more polarity than chloroform.

Keywords : molecularly imprinted polymers, theophylline, functional monomer type, polyester—acrylate

resin.
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Figure 1. Schematic representation of a molecular imprinting
process. (a) self—assembly, (b) polymerization, (c) extraction,
and (d) rebinding.
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A2k 2 2. F8EAR1 H == (THO, 14,=180.16 g/mol)
7} 711 (CAF, My=194.19 g/moD), 71573 3191 HERTZ A
(MAA, My=86.09 g/mol), o}ZHAHAA, M,=72.06 g/mol), L
a1 o}=F ™ o= (ACM, My=71.08 g/mol) = Sigma—Aldrich
ChemicalselX 74381 ARS3ISITE 7HAIR] Eejell Bl —olad
o)E 4] (M,=600 g/mol)+ SK—Cytecol|d #A|lFHgtom, 3
JWAAIS] 1 —hydroxy —cyclohexyl—phenyl ketone (14,=204.3
g/mol)< Ciba Specialty Chemicalollx] A% Wikt o2 AR
¥ =2 23X E (chloroform) ¥} o EAt(acetic acid)< J. T. Baker
¢} Sinyo Pure Chemicalsol|A] 242} {180 ARSIt

=X 717]. MIPY] UV 85 3l 1 kW A7]2] 122527}
A2 UV A3 X (JU-101, Jeil UV)E o] €39itk FT-IR
(Bomem MB 100) & ©]83te] UV ZAFES] S7tel| uke MIP
FE AL A FFAFERS dglon ol HAsle] MIP
HEAIS] UV 58 545 AvlRsich

TEE MIPEHE FIEAE 5, A7eke 3 9 Az
MIPell 822 A= E S dokir] 98] UV-visble
39 EA(Scinco, S—4100) & o83l T4 891 UV &
AEE S o] AES Bl vlE] Fvlet A g9
FAE—FE S o83t o] FEE HolHEREH FREAL &
Ao] Fre2 ARt

MIP HIZ. 2225 $99 THO 1 mmols Z53ks 043}
o] g3IM71 %, 097]el 8 mmole] MAA, AA, Ft= ACMS £§
gk 5 THOS} 7167 dgAl7t 2 A3st = %S AdeolA 117k
B RBIGITE I v THAR] Eejell s —olaEHo|E

Table 1. The Composition of Each Reacting Medium for UV
Polymerization

Polymer MIP-1 NIP-1 MIP-2 NIP-2 MIP-3 NIP-3
THO (mmol) 1 - 1 - 1 -
Monomer (mmol) MAA(8) MAA(8) AA(8) AA(8) ACM(8) ACM(8)
EB 81 (mmol) 30 30 30 30 30 30
1184(g) 0.18 0.18 0.18 018 018 0.18
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Figure 2. Extracted amount of THO from the unwashed MIP—1
with washing times.
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Figure 3. Partial FT—IR spectra showing the decrease of the
absorption peak at 810 cm™" during UV—polymerization.
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Figure 4. Conversion change with UV—dosage for various poly—
mer systems.
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Figure 5. Binding performance of the imprinted and non—im—
printed polymers.
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Table 2. Imprinting Factors for Each Functional Monomer
Caculated at 10 pg/mL THO Concentration

Functional Ky Ky Imprinting

monomers (MIP) (NIP) factor (IF)
MAA 0.2033 0.0369 5.5095
AA 0.2280 0.0492 4.6341
ACM 0.2896 0.0677 4.2777
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Figure 6. Binding performance of 10 pg/mL THO and 10 pg/mL
CAF by MIP—1 and NIP—-1.
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Figure 7. Binding performance of MIP—1 and NIP—1 in chloro—
form and distilled water.
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