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The present invention provides a surface imprinted polymer and a manufacturing method thereof, the
manufacturing method comprises: dissolving a functional monomer, a cross-linker and a target template in
a solvent to obtain a precursor mixture, wherein the hydrolysis condensation rate of the functional monomer
is lower than that of the cross-linker, the concentration of the cross-linker is higher than that of the functional
monomer, and the functional monomer forms a complex with the target template; proceeding an inorganic
polymerization of the cross-linker in the precursor mixture to obtain a polymer, wherein the cross-linker
embeds the complex inside or on the surface thereof by a polymerization according to the structure of the
complex; and removing the target template from the polymer to form a imprinted hole and expose the

functional monomer, thereby obtaining a surface imprinted polymer.
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The present invention provides a surface imprinted polymer and a manufacturing
method thereof, the manufacturing method comprises: dissolving a functional
monomer, a cross-linker and a target template in a solvent to obtain a precursor
mixture, wherein the hydrolysis condensation rate of the functional monomer is lower
than that of the cross-linker, the concentration of the cross-linker is higher than that of
the functional monomer, and the functional monomer forms a complex with the target

template; proceeding an inorganic polymerization of the cross-linker in the precursor
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mixture to obtain a polymer, wherein the cross-linker embeds the complex inside or on
the surface thereof by a polymerization according to the structure of the complex; and
removing the target template from the polymer to form a imprinted hole and expose the

functional monomer, thereby obtaining a surface imprinted polymer.
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(€AY SURFACE IMPRINTED POLYMER AND

MANUFACTURING METHOD THEREOF

(o]
[0001] AHRHERIN—EREE D T RERE X - FHrltA BRI —
[ BRSO T RERETTE -

[Serififr]

[0002] 5> F#aE(molecular imprinting)@—FIFELMT - HBESEKER
ZRe iR R KRR ESUR ZMARER  ERIEE N - ERtsSs
BEE—ERE - RO TEERT SRR E R a5 — B

MFEFARRA ST R - HEREER LHERERT HFHES - R
SWTAEJTE - A ARBRREBEENEN  FRHLIETHE @ MR RD

TR EREET X F o Al e Lo TRIAINER @ mAELBR
A5E - EEABIR RSN 2 E TSR - RItBREEAEE -

[0003] FEEGHI> THRENFIZERF - (5F FARDIFRHI PR (Template) ~
LhE: BEAS (Functional monomer) 82X B (Cross-linker) LA & R FE & Rt
& T KETDREEERMEER ST IERTE R —EEY

RERMRKESYIIRERTRESMESGEERY > freo TR
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HER T A BRIRIIEIRR - (S BRI N BRI E
HIFRENFLIN - TR EHER I B PRREE RIS S T -

[0004]) itt{Ea4 A ARFRENEREIEN S0 TAE - R EREREE
ERIOENERAIERT - ThAEMEEE R AV IR E e BBtV E G —FI#
et > BEEEREVBCREE » REIEEET] ¢ MERARIZEEUAR - FEE
R EMEIR GBS 2 F N ES T S B E BRI - SRS EREEAIE - BN
RIEEERIE S 2 AR S0 FHGEEHEGEBENYES T T T8
i - FEGEERN TR - EREANRE - & A - Esaet @
FEAR BB BREL B DUR Y 0 TE PR B AR B ) R i 2R B £ T O B ZR R (R R
b 1) & B BT FHRENEITBEE LS 0Hy B AR -

[3#HHRE]

[0005) A& LAl EMKE L HE - AR Hp—BHysEfieft—
BRERES ST R EEFETTE  TFHE—BGERIZE RIS AT FREIfL
JRIEEB - HETIIE DO 53 IR b B SR EsAE T 2 Th3 ®

[0006]) fRIEAZAL HEY » FFHZ —EHiblieft —TERERENS T T
REBUETTE - ZBUETTEEE - RIIREER - KBE - R IERE
PREEIP G RISERESY) - H PINREM B 2 /KR HE & AR (AR ik
Bl KRAE SRR » REH RN ThRE L EEAS - HIRE M AT S ARRY
YIS — &Y FRRRE S XGEIE T RS RIE - SRS
Y R RERRE S RSB ETRE S NELRESYEERES
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YMZ NERERIE - Z RS ZIEHIPIENR AT BARENFLRE - £
BERERINEIT -

[0007]) A0 55— EHEBlte t— R EREIE T ACIPHERESY
HbZRERESSTES - B B RERIE TERE S K ERT
1% ¢ ThREMEEERE - E P axhRetEEERE 2 /K B S B RREHR SR 2K
SRR TREMERGIEEENESYRE | DIRRHIFLE - EX
® BN EEVLRE AU EWIREIY) R BB IR 1B - HPIRElEE
e ] SRR SRETO IR S - DAISAERY) -
[0008]) DA & BT MESIECSFRMtEYEXGEI0R - EE TS EEE
ZFEHZ HEY ~ LMAR - RN EFTER TR -

[ E =R )
[0009]) &1 RiRBAZFHAETEG| Z RBIRENS 3 T Z RFETTENRIZEE -
[0010]) E2RARIBEA B —F MBI 77 FFRENE I T Sl AJS R by
[0011]) BEBAIREAZRHS—EHEIZ 0 TIHREIEVE N Sl AZREIK
bt~ EE

(&1

FIH 0 H#17TH(BZHRAED)
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[0012] A RKFEH TR BEFRLIRHEIE S 2B - P ZF
HERER - WEBHE - UTEERSIFTSRZEREE - GREREREAR
FERAMTHE 0 WA AREE A B2 B6A% -

[0013] SF2HE - HAREBEFAZHEROIZ RERES T ZHET
7% o TS BRS1Ih - THREMEEEAS - ZXHHA « BRAVIEMA T A+ LUIES

=]
F
B RESY > HPseMERTESEAEREZWELEY B

L

M

- ¥ B EE(phenyl group) * FZE:(amino group) ~ & & F (carboxylic acid group)
PR @& E (hydroxyl group)FTéARk 2 B¥4H) - BRI S @ ThEEEERTEE
7K = & E R & JZ(phenyltrimethoxysilane, PTMOS) ; Bt v &1ER

fig$&(Zirconium n-propoxide, ZPO) ~ I0] & Ee$k(Titanium tetrabutoxide) * 1F

il

SKEEPY T BS(Tetrabutyl titanate) ~ PUSRPIEZER(Titanium isopropoxide) * LS
{E$5(Zirconium tetrapropanolate) 544 B L) -

[0014]) ZEAYIEIR B 53 TEARF16 (gmole) Z L&Y » IS » Y
ER T EESRIREHE FEEOEE - EAZHZ BT - BEaYE
WA B FElR— 2 L aZ Ehr— |

%__.

BREVYIER {245 E {E£E=K nTE

4-Nitrophenol O OH CsHsNO:s 139.11
O-N
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Cl
Terbutylazine N—{ CsHisCINs | 229.71
HN— N
N=
7& HN-\
Cyanide 1on N=C- CN- 26.01
Benzo[a]pyrene “ CxHr2 252.31
CH;
p-tert-Butylphenol O_@ I CuoHs 150.21
H —C—<CH,
‘ Clﬁs 0
Bisphenol A CisHi60:2 228.29
Ametryne - @( T | CHANSS [ 227.33
o)
2,4,5-Trichlorophenoxyac cl § 0O CsHsClL:0s 255.48
® P
etic acid 4
Cl” 2 ¢i
Propazine { < CsHiCINs | 229.71
Os " N_ Ol
Metsulfuron-methyl 0 \[( j/ S CisHisNsOsS | 381.36
\O)K© 0 NTN
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Ibuprofen OH CiHisOn 206.29
O
Monosulfuron CiHiN«OsS | 336.32
M o
o> %“p’""]@”
Pirimicarb iN/CH3 CuHisN«O: 238.29
HiC Ay CH
e
H,C
. . ? H 372.48
Penicillin G potassium salt @_}‘NH S. CHs CisHisN204S
Jo |,
o//‘O K*
. . ~, 588.70
Penicillin G procaine salt Y\“ ll ,(© CisHisN20s4S -
W\/\ j’H e CrHaN:O: ®
[ ﬁ H:0
Methadone ° rll\ CaH2NO 309.445
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Morphine CrH1NOs 285.34

2-[(1-Hydroxy-naph
thalene-2-carbonyl)-amino

]-phenyl-propionic acid

Cyclododecanyl-2,4-dihyd

roxybenzoate
O .
1-Histidine N CeHoN:O: 155.15
< on
HN NH,
‘ O
1-Proline CsHsNO: 115.13
OH
NH
_ 0
N-tert-Butoxycarbonyl-1-tr s | | /\‘)‘\ oH CisH20N20s4 304.35
@ | yvtophan Y AN~ Boc
N-tert-Butoxycarbonyl-1-t
yramine
=N NH
9-Ethyladenine Nf' s 2 CHONs 163.18
~_ 74 \N
N=/
\ O HN—
Monocrotophos Q\IIJ C:HuNOsP [ 223.2
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4,4'-Ethylidenebisphenol CiaH1202 212.24
HO | OH
Lysozyme
Ovalbumin
[¢} 0
N-Z-1-glutamic acid " )J\/\ o P CisHisNOs 281.26
HN\”/O .
0
(o] [0}
Enrofloxacin HO/“\EUD:F CisH2FN:Os | 3594
GRS
1,
(o]
Ofloxacin F o CisH20FN:O: | 361.368
N
/O 0\/1“»
OH OH
Chloramphenicol cl CuHCLN:O |[323.1320
o A
0~ 0
OH O OH.HO o]
Tetracycline ‘ NH, C2H24N20s 444 435
COCE,
HsC OH HyC” N\CH3
Fumonisin Bl . “L“@“’ SN CxHsNOis | 721.83
i é‘ i » b
Zeralone mimic
propazine methacrylate CisH2CINsO:
L
1 R HaCx Mo
HN\I,CH, 1:2/ oH
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\N/
I[soproturon Ci2HisN:0 206.28
AN
Linuron e CoHiuCueN:O2 | 249.11
NH —C—N—HMe
Ccl |
Ccl
® Tebuconazole é‘ﬁ %\@ CisHzCIN:O | 307.82
N,N
Cl
HO (@]
Phthalic acid OH CsHsOs 166.14
O
: é \/"\/ﬁ
Alfuzosin \Ij%/& \(Q CioHaNsO: | 389.449
CEFATHIAMIDINE . i . CiHsN:QsS: | 472.58
HN
Diazepam CisHisCIN:O | 284.7
Lamotrigine CsH1ClLaNs 256.091
Cl
Cl

FIR W H1THRYRHS)
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Ketamine Cl CisHisCINO | 237.725
NH
\
0]
i
Enrofloxacin HO™ e e T CiH2FN:Qs | 359.4
LI
K S W ]
A L—- ,-—N\
: “
CH,,;
Ofloxacin CisH20FN:Os | 361.36
F I I OH .
Clomifene CxsHxsCINO {406  or
598.10
(with
citrate)
Carbamazepine @ D CisHN20 236.269
A °
07 "NH,
NH,
Amoxicillin Mn " CiHsN:OsS | 365.4
HO Y/ J:Ny/ \)<
° JoH
NH,
Cefalexin W g CeHMN:OS | 347.39
IO
o
OH

103131954
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Dopamine ”OD/VNW CH.NO: | 153.18
HO
>0
Trimethoprim | <'> CuHeNOs  |290.32
Estradiol CieHaO: 272.38
Imidacloprid Py CoHuCINSO: | 255,661
= \\/
Cl N
0
PINACOLYL HO\F;,: C:HinO:P 180.18
e,
METHYLPHOSPHONAT /O
E
Penicillin G D% CeHaNOS | 334.4
o JA X
(0] 3
‘ /=0
HO
PROPAZINE “1\|4”m/“"""i CoHisCINs | 229.7098
NQﬁ/,N
NHPr-i
. N S
Tiabendazole ©: N\ __/ )y CioH7NsS 201.249
NH N~

103131954
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Ethinyl estradiol C2H20: 296.403
Cyclobarbital CirHieN20s 236.267
Diclofenac CiHuCLNO |296.148
NH
Cl OH
O
- NO
2,4-Dinitrophenol HO ! 2 CsHaN20:s 184.11
NO,
Atrazine Y NN CsHi«CINs 215.68
e
~s
Irgarol N, CuHiNsS [ 253.37
Ay
OH
Pentachlorophenol Cl Cl CeHCLsO 266.34
Cl Cl
Cl

103131954

[0015] fEASBAERKE|F - Frtf Z ThretE B AR 2 KAEGE G BRFEHER

—_
N

><\

op

RS AGLOL

$12H » £ 17T HEWSRED)

P 2 KRR ST BB RN THRE M BEEG - RPIE © 48
HE - BBIEEPSIOR) < < < <HLEPI(Sn(OR) =KL &Y
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(Ti(OR)) < #&{E & HI(ZH(OR)) = LS YICe(OR)) » BHAEATTHEHIH - {5188
FEAEEE WESCAYIE BN EE - THER FioKRE SRR
BERWESILEYZHEEY - ka8 - EEY - 5L YIES
AR -

[0016] % » EHES13F » FEERSY P BB e AR EE R
GRS oA B B B R L S Bl B R R HE
& HESHBIRE ST IBEE TR S R S aENE &Y

@ TN REE - AR KRGS R AN LB  amaEE

BEENEE -

[0017) B4  EHEESISE » § U BRFRIES > B &Y RIS
B EPREDES S TRBOENTIR 78 BEREIEES
=.

[0018) RARBIE AL T REEDNEST, » £ TRE, hTH
B BIGNE T2 PR IERREAI20 nml AT « TR > %

PS EHRENE 5 s h—ERe » Hop iR E Y BERERS0 mm -

[0019]) FEAZHH > B—EHEfHITH » IERMABPA) - F8= B EER Eix
(PTMOS) LA R IE FES4(ZPO) 53 BITE A IBAIMISR  THASHEEERS - DUR 3B
BRI ERR A BRI I - MRS - THAEHE R
MR A R AR T B LSBT — » ST B KRS
NSRBI Z (L - JFEBABPA) 5= FELR A5 (PTMOS)LL
R IE 74 B2 % (ZPO) % 1A Z, B2 (EXOH) S5 o » L op BLE LE & 1/1/30/80

(BPA/PTMOS/ZPO/EIOH) - LIERRISERSY) - (HRF—RHVZE - RAE
% 13E 317 HE@UERTS)

103131954 RINHH A0LO0L 1032054583-0
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Bl Fr{E A Z &Mk 2 M E B LEE RBIRMEREA - ERBRTEAZM
B EIMARTEL - 1t - BRIEER S RHES K612 - BRI
LU NR AR

x=_

THERE HERHE

55
G

AR

TRIERIRRAT | A RIRE - AR
Hif1 20 ml 120°C | 8 - Wil | AEHESREET - [
PRE &iehETESKIE

#2.0~2.5 L 1 Z FISER
#E2 | 2.0~25u1 | 40~60C 80~100% | &Ys A ERL St
Gl

103131954

[0020] Err - EB2+ Rl AV RSB AR LIMEREL 045HE
Ro#af] - (BRI ARRNIE - ETESHEERIME (polystyrene, PS) ~ —
SR B (silica bead) ~ X FRZAPIIEEL FF BE(poly(methyl methacrylate, PMMA)
BREK - —&dLEK - EBELY 2 BT == R AIEES TSR
2 BB - RHFIABR PRUVKR - KHAE-SREE L EETES
fE1% - BHERARARIZERUASERES] P ZRIPIEN ~ DUk &R Z
RN YIEREE QO ABR ARG UEGREREE T A Ef|18vREh
ENE o FRinhe - MEFRZRERENE D FAZFLEBN - AREHIR
PRI » H o] Ayseifé - i RS s E A B S HITE = - #EE DLXOEE TRe s (X-ray
Photoelectron Spectroscopy, XPS)iE{TRIE /1T » EEERUMELFR=FR
R=

B H £ 17 HEARHED)

FHESY A0101 1032054583-0




201612244

#of1 2
@R 155 (SI/Zr)EE B 0.13 0.30~0.89
NN Z By $E(SVZn)EE EE 0.03 0.03

(0021 )7t  {RIRY (S EAFFAS TIRE M BE AR (PTMOS)Y 2 & - TR AISE(Zr)
ISHE R B R XHEI(ZPO)NZ E - BRTHR/A > Bl 25T
YRENEYIIRIESUZIT R LB 50.13 > (RARDOEERIRTA. 365 - TEEFI2Z 57T
hENEYIIR B SUZrT & LB R0.30~0.89 » (RARDIELHIRT10.0~30.065 - (5

® &R TR EUARBHZ HE ARSI THREEDT - U
PTMOS & EFRENFUAAE P HEREED - RIIMVEZIREREISE -

[0022]) £22 - Sy HUAFEEGI KR EEFI12Z 53 FHRENEMER S0 mg/LATEERRA

AR - AR ST - REROE2 K EBATR - B2 REB3 AR

- BEBI R EEBI2Z 5y TIRENE A N Sl A VS TR AR R EE - 2ERE
2 » &I Z o FRENEYZEIR I T Hravi EOR RS/ - MSEES
HREGRZ > FHREEVEERED AL - Hrl{kBragg’s law¥FFEK
REAGE » RILT Rz R B S0 M B [ HORR (5 AR S PR - I
s B R HESRIR R R P - B3] 543E > &2z oy
FHRENESHES 3 BN T BRI P8 - (hBAE RAVBHIEER - [LER
HENREBAZIAZ WE A RGHIRERHE S THEE RS BRI
BEJT °

[0023 ] 7l & AR ENER OISR SRS BRATEL B » (E FIBASI T BB 53T B 1
KEFRZ 53 FHRENEYNIAEIRK - WAL HER B M Z RENHIRENY)
ERe g HERWORUATR

FISH #17THEHRHD)

103131954 REIHH: Ac101 1032054583-0
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=

#iffl 1 #i 2
R ZEEN Z R A FEEP ‘ 82% ~0%
[0024]) HHR=1]1E40 » &6 Z 53 FIRETEYE 82% M ER A 47 F R AE#H

Y - SRR ENEERERA BN 2T Bk - RitfERH
18%HIFRENFLIE T TR GRS - 280 - W22 0 FIREIEYR T RS
YA T5EEE > JREN » Hul{EH 2 HRENFURELEI T 100% » BERIRIBEA
RO HE T EPTRBHIRBIOHTS T B8 RFIERSERILS - 7R @
fﬁéﬁ?fﬂ’ﬂ%’zﬂﬁ@b?‘] > BRI BRI e -

(0025] | EACATA > ARBAZHEICOZ RiFREIRENE T2 574
EBEEfURSETNREZE T @ BT EEKEE SR E RN
IR AR EHREE RS Z Sh » (JRB > SIHRRIH /KR 4E S BER AN TIRE AR
%) - HRICRERE - BERE - LRKIERH - TEERERHZS
BF - BAEBNMEGRTTENME RERENIERSERE - EREHFHE RHIIE
VIR IEETT ®

[0026] DA ERral B EHE 2 R A A SR Z $nlo B KL - HHAY
FEERE RS A LR EARIA REWEEN - EFENZ
[REAZH BFFEE - AR ZHFIER I EZ5F 2K
fEef > IR EERZHZZNEENA -

%16 5 » £ 17 HERHRAE)

103131954 RHEFE A0LI0L 1032054583-0



201612244

(755 ]
[0027]

S11~815 : X

FITR 17T HEHRHS)
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[ ER RS A E ]

(18] —EEHERERHEFZE HEE

H—INREMEEERE - — X - —IRAVYIEROS R — BB T LU S —HAT
R &Y » Hh IR B KRR & R AER R B 2 KR S
AR BB RERNZINE SRR - BRI
WU —EEY)

4

{&= REVIZ K
IRBEREE S TR T aRER R anaEnzEs @
YIZ B R E - DK

MERZ TGV Z 2 RAVIENR DI B— RENF UL B8 HHeZ ThRE PR B
fe 0 WmER—REREEDT
(SE2H] s SRR ES VRAT  RWERBIRES 0127575 A
Uit ER B S RABREZWESLEY) - ZEREEE S A (phenyl

iED[

%Al

il

group)  fZ#(amino group) * #E& £ (carboxylic acid group) » A E&E (hydroxyl
group)FT4HAC 2 B$4H ®
[5537H]) WeRFEEFEES EFL MERERE S T2 5 HP
A Bk ) B & 1E PN B $% (Zirconium  n-propoxide, ZPO) ~ MU T 48% $K (Titanium
tetrabutoxide) * IF $& & VU T B (Tetrabutyl titanate) + U 2 7 A% X (Titanium
isopropoxide) + FIELE{E#E(Zirconium tetrapropanolate) 54 &SI {EY) -
[£418) ARFHFEESE R MEREBLHS D FZ2 % Hdz
TR B &5 T 216(g/mole) BL_EHHEEY -

F1H 33 R(ZPHFHFER)

103131954 #E5% Ac101 1032054583-0



201612244

[5$57E) WP FEENEESIETl T ERBRES T2 7%

BEHYIERE S RIETHEENELE -

[$£6H] WHFFENGEES VAT HERBREES S T2 % E8E

BZARRRESYEA—BREAREHNME P ETZRERIE -

[£7H] WPFENEEECE T MERBREE S T2 777k HbZ

RS EREEHE S IR 2% (polystyrene, PS) + Z&/EAYEK(silica bead) ~ &

ER L PN %% B Bis(poly (methyl methacrylate, PMMA) ~ 52K -~ & 4LSK - B
® S LY BRI 24 S e 2= R BIBEY IFTiE Rk < SRR AERS -

[$878]) WEPFEAGES VAT WERBRIE S TZ277% ¢

BriZEEW P 2 2RI IEAR (R FE B A RIZERT -

[597H] MHsFEAEESE A BERBREIS S T4 ZRE

HEIE D T2 RE HZRBIRENS T2 A EREERER H 20 nm AN E AT ER

AR

[$108]) NFFEFEEFE VR BERBRENS S FIE %R
® RS T R—ER - HEAERIERRE < B <50 nm -

US1UH) W8S SR RS D SRS A T2 5k » 2

R BYRENE T Z R ENFURERIREL B4 =72 80% -

[31277] WP FENEES VRl SERBRENS 2 T27774E B

SRBENS D TR0 « HENS LR -

[£13E] —ERBHREES T AUPRR—E0Y) > ZREHRISS T8

+
[

g\g

—EEY)  EAH-XERET-BESRIEFES
2H » #3 HSHSASAEE)

103131954 REH% A0101 1032054583-0
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