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# B EBCEYORESEN A REMS  ABAA SRR RR SRR SN, R T — Rl A
A(BPA) 43T ENB ORI T BT ¥R o SORIRDRIAR M HIURE PB4 A R B SR B LU TR . v A
FARKEBD 5 mL ARy 2:3, EGDMA f8 24 mmol i, AT A2 BARL109 3 wm H.5- 5 BPA 40 T BT
IR WA SR, ML TARRRICRR G I7 3k, A HOREA RIF I ELERA . A A BN ] 48
£ T HPLC IR0 F 55 80 T BNl ORI — A 307 ko
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531 ENZ 35 ( molecularimprintedpolymers , MIPs ) 2 A\ T/ R B A =42 M S KRG, X
ERl 43T BIAR e B AT, 76 3 438 S R 07 T B ) M B AR R

E Fiil & MIPs fJ5 35 EER VORI G4 (bulk polymerization) . ¥ IFH 5L, BT ¥ A1 ED ik
STERED BTG ROBCRE G YE RSP JhorFFEn 21 TP 8 218 4 Gl X EAAZERAE
PR/ INEORE , 3 B TSRS NE AR RN — 15 50 B B FE SR TR B 5 T O E A
HISHERBRSE LN . BT RRICRR A, EEREA T RBREY SEREY 2458
BERAIMUIRR A Sk, BTk BARTT LA T RAL I R 2 — A B4R MIPs 4R, (Lt
A BB . SFRE5080R T EMARRETE A5 Sife el 2 Y sk b 22 F R M 7e
MIPs SRR , AFIT MIPs B . ELIX PR B R KA AT SN, A F T 2 AR B4k 5 Bk
STHEREER. ELEKRETERBEBRTHS, SEEZR, RERM TS5 M8 el
T, B, VIERSTECHFIE R FHERA DI P AT , AR 8, O R 1 P A E A
HIREHR B RERA VLI 80 5, ELIBURLEITE AR 55 32 29 70) i {1 A1 B35 231 B9 52 el T AS L0
o BANHBIESBRRT 1 pm & A QA EARZE B F R AERAF FE BRI X

A LR HR BRI B IR IA BT , DA S A0 2R B3R A MO BFL , B T — il #5338
Sr T BN R U7 ik (FR R BCE R BCR R BI5) o AT ETHEREHE U ERER, TR, rHR
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2.1 RFRLE

FEI Sirion 200( 78 2% FEI /A & ) B4 ¥83% & S48 ¥ 85 ; ProStar-230 # HPLC &% (% E VARIAN 2
1), VARIAN-230 %%, VARIAN-310 Y451 & 2%  HS-€5 388048 T 4F 3 ; FEI Sirion 200 B4}¥4% & 5F
ESE TR

BPA. XU C (BPC) T/ HERR . KB \4- LR ke (4-VP) \ RN MR £ —BEfE (EGDMA) |
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Prat) B (Il AR i (AT 4E) (R (AT aE) #0 B_EXER ARl TIREELA 4-VP Y
BEL SR S B R R I 2 , 38K EGDMA 1 TRIM b fy BEL SR 57) FH 156 ek o R o 22 B3k
2.2 STFENEREMAFF

BRI BRI A  FRBUE B AR BPA, B T8, A 5 mL B E5RAA IR SHEN GE &
FITTRE Bk 4-VP GE R K ZZHSH EGDMA X TRIM F1 20 mg 5 &3 AIBN, @ i< 5 min, i N, FRE
10 min, R HE)F, T 4 CEIMCRTHITHHERS 24 b, BARGHRRESY. FEHRKHK
M EFEMHRIA GRS, AR 9:1 MR BRI ZRBA MR AR B WM UV et
A BPA I8)5 (#4148 h) ,FIZ BB ERBE LR, KE THREMEE, ZEESY oMIP1 10 L&,
HEAMAER T

BoRR A S MIP3 & SR, REDMBAR G 81T BB, BPCR ™Y, LR i, W8
30 ~60 FRif MIP1S, 25 HEESY nMIP2 40 3L Tl &, REAMABAR ST . MIP1S K nMIP2 fil %
J5 B BIRAR FEA ek S, e 5 MIP3 [/, RAWHERAENE 1,

R1 REWHH &
Table 1 Composition of polymers

BAYHS BPA 4-VP EorT T/L AIBN BoSWEHRS BPA 4-VP Eo T T/L AIBN
Polymer No. (mmol) (mmol) (mmol) (V/V) (mg) Polymer No. (mmol) (mmol) (mmol) (V/V) (mg)

MIP1 1 6 24(E) 1/4 MIP10 2 6 24(E) 3/2 20
MIP2 1 6 24(E)  2/3 20 MIP11 1 6 12(T) 174 20
MIP3 1 6 24(E) 3/2 20 MIP12 1 6 12(T) 2/3 20
MIP4 1 6 24(E) 41 20 MIP13 1 6 12(T) 3/2 20
MIP5 1 6 12(E) 3/2 20 MIP14 1 6 12(T) 471 20
MIP6 1 6 36(E) 3/2 20 nMIP1 0 6 24(E) 32 20
MIP7 1 3 24(E) 3/2 20 MIP15 1 6 24(E) 5/0 20
MIPS 1 9 24(E) 3/2 nMIP2 0 6 24(E) 5/0 20
MIP9 0.5 6 24(E) 3/2 20

EoT:-HHEAKRKRS _FER=2F XN K= EWNHEMEE (ethyleneglycol-dimethacrylate or trimethylolpropane trimethacrylate) ;
T/L: H 3 (toluene) /A I (liquid paraffin) , BPA; X} A (bisphenol A) ;4-VP:4-Z, 4% kB¢ (4-vinylpyridine) ; AIBN . B E _F T
( azobisisobutyronitrile) ,

2.3 BiEENREEHE

¥ MIP3 MIP15.nMIP1 I nMIP2 2727 R A, 43 B2 A 50 mm x 4.6 mm IR ERE S, L
BRI ShAE , WE ¥ B R 0. 2 mmol/L BPA 155 BPA Z5#25 i) (GRBy . © e O /% B . BPC ) 1Y
AR, AEAMBE 1. 0 mL/min; FHATR 10 WL BB 270 nm; Bl 25 C, SRR MTE
H3W. BERATF(E)HE = (15 —1,)/t, THE, R ¢, F 2, 05124 BPA B48 B it 1] R Ge B FE A
t, HTEAKRIRIENE, BBETEXN =K o/ ™ o R K F K 53 B4 BPA 7E BPA BT
REYEARBYHBEE T

3 H#REITE

3.1 HFENRERA H &

G I HUIR B A BT FH B — A b Z I R B 2R A SR e W3R R I,
B SCHERAA 6 B B R R . 7R X8 LI BRI T, TR Bl = i
REIREY . 1994 48, Sellergren %) F FIFF T BB R B B AL T AS THACRE S, HBREK
TERAHIN A BE R, MR R A S AR,

2 S0 AR A A B SR AR A O BLA, BB TR ROE Y., KL EGMDA 328 LA
A TR) E B0 B Y80 A A Ot A0 PR R BRI e, 25 A9 0B AR | SR BRIE , BV A el R P 2 L Bl kLS T
BEHEREZEREEMNIEN. MEBREG SN P RIRESBE S FES BN, Ok B2 1 X
(MIP1, MIP2, MIP3 il MIP4 (A4 518 0.6.1.1.3 15 pm) , WA IR BB R ARBIL R 2:3
B, TS B SRR 4 T EN R (B 1) 6
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#1¥ 4-VP.BPA fl EGMDMA EEX S REEW ., %R
R, HHPRR BB RN A% 2:3 B ,4-VP A1 BPA R
A A B B ; T EGMDMA i & B X SR AR EZ
FAOBERARE BB RES A, TREmNRA
BB et (LE 2) .

X410 TRIM S 3EHR] | LA v B At 44 A 5 0 B Dl 38
FLIA(MIP11-MIP14 ) FATIR A 3R BB R R 974, (H= B i = g
RTINS HERK, 2% TRM REATENE .  m1 e wmasesE
3.2 BPA 5 FEDESRBRED Y AR RO REAE & IR 6 Fig. 1  Field emission scanning electron

MIP3 B L F.4: i 538 BPA 2T ENESAOR, HERAN  microscope (FSEM ) photograph of MIP3
3pum, AT EAMBBEHEESNBOER, LB MIP3 1
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Fig.2 FSEM photographs of particle’s surface
a. MIP5; b. MIP3; c. MIP6.
oMIP1 2} B 238 HE , JEPFM MIP3 (¥ ENEHERR. H1 BPA 7E MIP3 A1 oMIP1 B EBE A (A 3) W3t
518 BPA 7£ MIP3 Al nMIP1 £ | g9 22 K743 3125 6.90 A10. 81 ,MIP3 EpsEH F 4 8. 51, By BPA 5
Lir2sfl4p7e MIP3 E 485 (B 4) W R T SA RO e shAf T AT 4385 BPA RHMIE KDY . B
HEEFMN BN MIP3 BoA U B AETERES .
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Fig. 3 Chromatogram of acetone and BPA in MIP3 and Fig. 4 Chromatogram of BPA and its analogs in MIP3
nMIP1 columns column

1. mcetone on MIP3; 2. BPA an MIP1; 3. BPA on MIP3. 1. MM (diethylstilbestral) ; 2. S 4ZBEM ( hexoestral ) ;

A RHURREA T BGE IR, WA S 3. %M (phendl); 4. M C (hisphenal C); 5. KM A
EERBRRR AT, SR T MIP3 4 R&M:, figiR  (borhendl A, BPA),
ROPA K MIP1S RHZS AR S nMIP2, 35 MIP3 A A G e VM SLEn b kg8, HIES
314445 BPA 7 MIP15 7 nMIP2 £ 2 BB FA 8150 1.4 A1 0.4, MIP15 BB T4 3.5, LAHBCYH
B, MIP1S AR BEAMES BPA RILLEMALIN . B RIMTEAE R BRALR M vEFTH 4 8 MIP &
& E I MEN IR
3.3 &g

ALR BB RRBAIEN S REN, SABEE BT XMESFNEAN, BB T —HEHEST
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ENEE BRI BT S . MU SRR AR AGIAT0 5 mL ALY 2:3, EGDMA Ey 135 24 mmol R, B]
BIAELLN 3 pm B8 BPA 7T HIHOR, BACHEEY B SHERRE RIFH BN .

B 5 PIEEA BPA 7E MIP1S 71 aMIP2 3354 b AR
Fig.5 Chromatogram of acetone and BPA in MIP15 and nMIP2

columns
< 1. acetone on MIP15 colummn; 2. BPA on nMIP2 column; 3. BPA an MIP1S
R S e =T column,,
0 5 T (s
f/min
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Preparation of Mono-disperse Bisphenol A Imprinted Polymer
Microspheres and Their Chromatographic Properties

JIANG Ming?, JIN Yuan?, PENG Yan®, ZHANG Yan-Bo?, ZHANG Jiang-Hua', MEI Su-Rong', LU Rin*'
! (Minisiry of Education Key Laboratory of Environment & Health, Institute of Environmental Medicine, School of Public Health,
Tongji Medical College, Huaxhong University of Science and Technology, Wuhan 430030)
?(School of Pharmacy, Tongji Medical College, Huashong University of Science and Technology, Wuhan 430030)

Abstract A facile method was presented for the synthesis of mono-disperse bisphenol A ( BPA) imprinted
polymer ( MIP) microspheres. The polymerization procedure was similar to that of the conventional bulk poly-
merization except that a mixture of liquid paraffin and toluene was used as porogen, Results showed that the
morphology, diameter, and the disperse degree of the particles were conirolled by the ratio of toluene to liquid
paraffin. When the ratio of toluene to liquid paraffin was 3 to 2 (V/V), the porogen was S mL, and ethylene
glycol dimethacrylate (EGDMA ) was about 24 mmol, monodisperse microspheres with diameters about 3 pm
could be synthesized. Chromatographic evaluation showed that the microspheres synthesized by this method
had better imprinted properties compared to those of polymers synthesized by traditional bulk imprinted meth-
od. The method established may be an effective one for the preparation of MIP chromatographic stationary
phases.
Keywords Molecularly imprinted polymers, microspheres, preparation, chromatography
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