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Abstract : Biodegradable molecularly imprinted polymers (MIPs) can be applied in the biomedical area
of biosensors, drug delivery, etc. Therefore, in this study, biodegradable theophylline MIPs were
synthesized via photopolymerization using a poly (e—caprolactone) (PCL) macromer as a cross—linker
and their physical properties were investigated. The yield for the synthesis of the PCL. macromer with
terminal acrylate groups was ca. 78 mol%. The products were characterized by the combination of FT—
IR and 'H-NMR spectroscopic analyses. UV/Visible spectroscopic analysis for removing and rebinding
theophylline was performed by monitoring the theophylline concentration in the solution. /n vitro bio—
degradation tests of the theophylline MIPs performed in phosphate buffered saline (PBS) solution at

37 C showed good biodegradability of the MIPs.
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Alef 2 MZ. 7tuAE ARE-E PCL WiZz2vE 3] 9
&l PCL diol(mol. wt.=1250 g/mol), acryloyl chloride (mol.
wt.=90.51 g/mol), triethylamine{mol. wt.=101.19 g/mol)-2
Sigma—Aldrich Chemicals AlollA] FQatdet. g Al AFg3E
£l benzene Matsunoen Chemicals AFIA, 721 34
% 3y gdozRy PCL WlZEHTHE NYFoE 5317
23t 8419 n—hexane Samchun Chemicals AtelA 22
A3k

MIP Az2& Y3l 3 A9 theophylline (mol. wt. =
180.17 g/mol) U 7)54 w22l methacrylic acid (mol. wt.
=86.09 g/mol) = Sigma—Aldrich Chemicals A4 T3k
1, 3 /MAAQ! 1-hydroxy—cyclohexyl—phenyl ketone (Ir—
gacure 184, mol. wt.=204.3 g/mol) & Ciba Specicalty Che—
micals AllA AF ik MIP 24 3 vike-E8 AAS) $)
3+ AJA 8412 chloroform (J. T. Baker)-& AR-31313L theophyl—
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mmol) acryloyl chlorideE €31 4A7F <t vlad|g viE A}
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S lof] A7 FAES Tt SozRE] Hy W 33 35 C
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Scheme 1. The synthesis of the PCL macromonomer.
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Figure 1. The procedure preparing theophylline MIPs using the
PCL macromonomer.
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9] FELAE A3

Y 24 ukE AxE MIP 2 25E theophylline©] A=
= A Av R 7] Ysle] TGA (thermogravimetric analyzer,
SDT 2960, TA Instrument) & ©}8319th S5+ 20 T/
min® 2 YA3}A shEA i £47] sfollA H-2eA 800 T
7] 383t

7148 &Y : AEAE7](UTM, LR-30K, LLOYD In—
strument) & ARl MIP 93} NIP =] ojgt Q1% 598 &
Atk A4 = 3 EA dolelE 7] S5k 81y 2
< AEE FhEt] 483 ¥ A 2 FHA 2 w2 v
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MEY =3 MIPEHe] ARs)dE 37 Te) PBS £ oA
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PCL Bf32M &Y. Scheme 194$} 20] PCL diol#} acryloyl
chloride®] &81-8-o) 23] acrylate TH71E zH= PCL WA=
HE A58t} PCL diole] -OH 717} acryloyl chloride$} gt
$3to] A7 W FAREQl HY 2 CI7 0)29] triethylamine s}
A$519] triethylamine hydrochloride @¢] ¥hg FAMER A4
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9] 3 (Figure 2) 9 YR eH ©o|F F3l PCL W27} A
FHoE PAEHUSS FJIT & Tk 2494 Bk &2
78.2 mol%o)3ich.
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A7} R F5 939 Yol #Aas AxF o= vjHsi A7z
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E2H, A3148 A2ZE, 20074

I i 1
H-fo—CHZCHZCHZCHZCHZ—c+oCHZCHEOCHZCHzo~[—c—€CHZ)— H
5
a b ¢ d e 5 f . 5

82 L
b
COCH

a ;
= S NN e o Lo e o o o o o o e e e
ppm 8 7 6 5 4 3 2 1 0

(a)
/
CH,=CH- { i
. U S

T i T T T T T 7
ppm 8 7 6 5 4 3 2 1 0

Figure 2. '"H-NMR spectra of the PCL diol (a) and PCL
macromonomer (b).
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Figure 3. Partial IR spectra of the MIP system showing a

reaction—induced peak change at 1635 cm ™.
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Figure 4. UV —polymerization behavior of the MIP system.
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Figure 5. Removal of theophylline from the unwashed MIP.
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Figure 6. TGA thermograms of the MIP obtained before and
after the removal of theophylline.
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Figure 7. Binding characteristics of the MIP and NIP.
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Figure 8. Stress—strain curves of the MIP and NIP.
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Figure 9. Photographs showing biodegradation of the MIP.
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