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Fig. 1 Chemical structures of theophylline and caffeine
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Fig. 5 Regenerated theophylline crystals
on the surface of theophylline-imprinted
polymer (No.1)
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Fig. 6 Regenerated theophylline crystals
on the surface of theophylline-imprinted
polymer (No.2)

Fig. 7 Caffeine-imprinted polymer surface
after immersed in saturaled theophylline
solution for 24 h

B MAEEKMF ERAENZERUFARF
A RFERRE .

RELENFIRER"  BEERB TN
FHRFIBR B 7 ZRAE AU LT AR bR

BRWEI U EEETFTEEL 3N ANZHE
FtrEIER, RS TSR T el
WEXERHAHEAZER NERNLESH LR
B L, ERFAEH AL YK A K aKE
W, B—MMER A NK B e E AR E.
ENTUETSARIREANT M5 R
AERORESA VIR ENALER K
M ERRE S FAEL B 8 PHRHERER
MR EELERAE T AR IRET AR R
FH A0 DA e v 0 B b 9 48R BR 3L, T X R A T BE
BRATPHBRELENARTRPERER EHR
£ HENEARABREANERIXREERT ™
ESFRBMERMBRE RS TS E
EHEAE -SRETHEHERAUE, XEST
LW RS TR T onsEE e, A {E KT
FABAERTOHERESRARE TIEM. &
RIS _FARAR A0 B b iy T O AR A A B T
MFRELMANER, TRABFEN 3 A8
FEREMAR AR FEFE BEFBHOH
5 e EAERARE EMES RERKAZEXRR
BEXBS TE RN EERER.

Mt &, RARERBRAREAGER, TLU
HERFERBEEPENREY . EL SEM N
BEN, ECRAEKBREXWMAKE DEHRS

S
S

Polymenzanon

% ::EF % % ‘Template removing % :I/— % %

HCl, H,0

Theophyllme
solunon

DO, s TS,

YD D] e

Monomer

Theophyiline crystal

Cross-linker

Fig. 8 Schematic representation of the imprinting process and directed crystalization
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PREPARATION AND CHARACTERIZATION OF THEOPHYLLINE
CRYSTAL-IMPRINTED POLYMERS

WANG Hong, HUANG Liang, SUN Yan
( Departmens of Biochemical Engineering . School of Chemical Engineering ond Technology . Tianjin University , Tianfin  300072)

Abstract Theophylline crystal imprinted polymers capable of inducing theophylline crystallization in aqueous media
were prepared by a photo-initiating approach with methacrylic acid (MAA) as the functional monomer and ethylene
glycol dimethacrylate (EDMA} as the cross-linker. SEM studies showed that the surface of the theophylline-
imprinted polymer, after a thoroughly washing procedure with 0.1 mel/I. HCl solutions, could well induce
theophyiline crystallization process, when it was immersed in a saturated theophylline solution for 24 h. On the
contrary, the caffeine-imprinted polymer failed to show the same result under the given conditions. The subtle
dislinction in their molecular structures related to the imidazole ring might be one of the major reasons responsible to
the observed results. The theophylline molecule could interact with the carboxyl of methacrylic acid via its imidazole
ring as well as the neighboring carbonyl group in its pyrimidine part by hydrogen bonding and/or electrostatic
inleractions, while the caffeine molecule could not form the same bonds with the methacrylic acid due to the
existence of its methyl displaced imidazole ring.
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