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Molecular imprinting technique(MIT) HFH-&- A14-51e] steroidol] A=A 2 3}A3-2 7R &, 53], testosteroneo)] djs) =
< AL 7= Q715 2 EAES S sk MIT w3 methacrylate ester- ©]-8-3t -2 42 2 o)
%@ﬂ'ﬁ]— e uFTRATE AHsl] 1 8ALE whEgt). 22y dRe] Akt TE2E 7H steroidsE AHg-5te] im-
printing YA} T2l JE vlxE BATRE S 2AG A C-17 9K OH-group} carboxyl group A}olsj]
HAsE= -’T—iﬁi}ﬂ el Q) A3 o 5 9ok Imprinting 37#-2}2] ¥-2] 53L& HPLC A& S3l9 o)zl
82 A} (capacity factor) @ €] 12} (separation factor)Z A}-8-5}d n]wa}o] o estroneo] a4 9.6u]9] =& Eg
& vehidc) FFA 3 oaA) BSeizl imprinting TFA}2] 74 53 (template)S- A A3)7] $1shA] L€ 7}
TEH Axof g dee Anugton 12471 FEHE A7 AL B0 A (capacity factor)7} Yol xl& & 5= ]9
o} 53] ¥l 3723 imprintingo) 2] 8 WS0)z] 7EA}] H$- testosterones] ] E-o AsH &AL 5100
ehyiglen] 79 & d7-oll ARE-" T} steroids(estrone, progesterone, testosterone propionate and B-estradioly= %] A}
(void marken)#} ¥] %3k gH&-F2AE 0.53-1.52) ez gldch. Imprinting 37 2-2}-5- AF4-3}¢] testosterone} steroids
E3E9 ¥ =g 248 2 A7} ulebd (baseline) 22)7} olF g £ 5 st

Abstract— The molecular imprinting technique(MIT) was used in synthesis of biofunctional polymers having affinity of
steroid, especially high affinity for testosterone. This MIT method was developed based on the covalent bonding using the
methacrylate ester and non covalent interaction such as hydrogen bonding and ionic interaction. Using a suite of similar
steroids we were able to identify features of the molecules which affect their affinity for the polymer matrix. As a result,
hydrogen bonding formed between OH group and carboxyl group was known as the dominant bonding. In case of the co-
valently imprinted polymer, it was investigated about the degree of the hydrolization used in order to remove the template
being inside the polymer matrix. We were able to know a diminution of the capacity factor in case of doing hydrolization
for 12 hrs. The polymer obtained(non-covalently imprinted) was found to interact specifically with testosterone(capacity fac-
tor; 5.10), while the other steroids under study(estrone, progesterone, testosterone propionate and B-estradiol) were eluted
closely to the void volume in the HPLC experiments(capacity factor; 0.53-1.52). The mixture of testosterone and other
steroids was shown to be separated by the imprinted polymer with near baseline resolution.
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1. M L3

# molecular imprinting-2- o} ©ekslA| 7k A3 w8} =
=2~ (polymer matrix)ol] F-& 3o FYHFA) £AF 7]
A 5 Qe AR E des aRoEZA g IS ¥y 9o
[1-5]. o] ¥-2} Q1AL 48| (receptors), B~ 12] 51 3}A 9} ZHe A
EhAQl Aol AAA QA & F, Fr] AdAQ 14 Al2H
o] 8= X gict. 7 dF2F A HA 7|7 (mechanism)E
TAE = 71EE o83l 73 &2 F9lol| 7t2FEAE F4AA
I F FHE AASEEN 5 B fAlgE 29 A8 E §
A nEAR A 5 3lsich o] 714E imprintingo]e} &=
19721 Walff[1]e]] 2ls)j4] A-g2 3 7] 22} 2]%}F imprinting
o] 2w glrl. 22 5 Mosbach[3], Shea[4] Sl 2JsiA] v]F-F-2
uhyoll &gk E3}44] imprinting 7] &) = ¢lel. o} imprinting
71€2] $4-2 z2vtEaY, v A7, WA 7lE 2=l
QFEA 2] AAatel] FH A AMEE 1A 2 gl

Molecular Imprinting Polymr(MIP)2 To= elubziql vpH-& o}e
3} 2k} 1) Fig. 12] as} bollA] B &= QlRo] 53 2} F9l %
¥ & Qe 7154 ©EA}(functional monomen)E tobx AgHAI LT
2) 1 k- ©] Fig. 19] coll X3 49 WS ol 7l Z8AE
YA S A7) 3) wix) et g & FAIH F3& 71 imprint-
ing EAE A7) A4 FHE AARAZI. o]FA BE]
2 imprinting TE¥-AR= Tl gk mokal 348k 7)5o] AbpA o
2 o]Fo)z 3344 T2 v|AFTFE 7H oA vlER o) Hel
F4E v iz AL A5 FYHE AT Folle 259 2L
A& = Q=S 3le] F, ARL7](functional group)= Ee] ¥4
AL AANE = UEE Sh= 715& sz Qi 2=z MIP
e o d-e R} PAdo] Zhdsln Eeld, s okAel &
3 u)go] AA Eo WL 2 WA Alge] Fhsslrle Aol

Imprinting 7]&-& A% Jellol] we} ZA] F /A2 o] B £
7t ek AR FY3 7154 dEA} Alololl F-f-(covalentyd &
HAshs 2o, o]AL T3 (polymerization)el]l w-E F2HE wjd
o] A== Zlo|vh Al ulgld] 1 o415 ZolE 5 gl 4-
'vinylphenyl boronic acid esters[6}5 AF8-%F sugar F-5.A]2] imprint-
ing 78] 3 amide, ketal[7-9] 52 ZF2-F$ A2 AFL-5l] AFFA|7
ZAfeltt F iAde S22 £ YA/ H Aatss) e ulF
fr(noncovalent)d§t o 24 F3 F 4o zH4ds|Ar} LA
wd PA == ot} ol tigk 29 @74+ Mosbach 7€
oj4 2 o] o]Foiz) 7 §) o1 o] of| £+ amino acid, peptides,

a) “A (Functional Monomer) b)

l Crosslinker

d)

Fig. 1. Schematic representation of the imprinting of specific cavities
in a cross-linked polymer by a template(T) with three differ-
ent binding group(1].
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nucleotides 72} 3. xathies¢} diazepam®] -4l &t imprinting 5
o] 9lt}10-15]. 2] 31 o] & ubH-& E¥3le A3t d= gloH16]

o]¢} #o] molecular imprinting2- 2 ZvtE 7], Sof, $4-4
zhg g2]3 A7) A 5 6 HeelM A s T gl &3] &
F2 FolollA £HA<Q AZNA steroide] Aol FA3] F71E
o oja} w2 7 A&siA gkt sdel] QA o] Eo tlALE
A ZAHFE Y9AS A HA Steroide FRH L2 {AIRF
$7] 2R T2z o) FoiA Qon] Wetshy JASFE O H
g '3lea 22 FH 9ok 283 AEAH Y AR
ZF 2ol = B3 steroid7} imprinting®] E3 2] AR50} o]
7} 2% A BA| ¢eH17-18]

meti B Qe e 71Ee] Foldolv W& fAlsl, =
3 sk gt AR 2 2R 7|5 W] 1§ 999 riEAal
zke] o 24 EA steroid, & testosterone S AW o2 QA3 4 ¢]
= MIPE A Z3)e 2 BAE AT o] & $)3lA] testosterone-
methacrylate & ©]8-3F 2 v)TR-A% uhol 93 MIP
E A =3} testosterone2] A=A ol 4] A ¥ ket =3 Im-
printing A =5 dolr7] A FAF AN FHFEA)E T3
&}A] 92 318A}1Q] nonimprinting 72ALS- §7A A 23} testoster-
onedl] At AP AL E v A e}t oL testosterones)
A= B2 dolrr] A 7271 F-AR} steroidsell tjgh 48k
AAE zAta) 2okt

2.4 H

2-1. A|2f

2 Q74 2149 Aloke thest 2th. Methacrylic acidMAAY),
ethylene glycol dimethacrylate(EGDMA) 18]35 2,2'-Azobis(2,4-dime-
thyl-valeronitrile} ABDV)& WAKO(Japan)23-€] F4l38le] AR8-3)4]
31, testosterone, PB-estradiol, progesterone, testosterone propionate L&)
31 estrone 52 Tokyo KASEI(Japan)2-%-€] 7-4138}e] Al&3}sict =
£ 4 24401} HPLC 3¢ 741, BAI[19]5}e] AHgshaich.

2-2. 7|7|

HPLC ¥-4]2 Gilson system(France)® 2 58§81t} o] systemS
805 manometric module, 305, 306 HPLC pump ~12] 3 118 uv/vis de-
tector® A=) Qlr}. UV spectrat= DU 7400 Beckman spectro-
photometer(USA)YS AH8-3151 32, #3H4] 3.8} M98 9)3F UV-light
lamp(365 nm)= EN-160 L/J Electronic Corp. Westburg(USA)S- A}-2-3}
$ith. NMR spectrai= JEOL JNM-AS500 spectrometer - A1-4-5}93t}.

2-3. Testosterone methacrylate@| Hj=

Testosterone(3.16 g, 10.9 mmol), methacryloyl chloride(4.00 mL, 40.9
mmol) 78] 37 triethylamine(10 mL, 82 mmol)2- dry(molecular sieves)
CHCL,(100 mLysl| 8- A17) o3 A4FF s}l 2204 18A17F Fab
SEAIIC). 71 v)g- o] $-& E-& HC(50 mL), 1 M NaHCO,(50 mL)
2 A3, NaCi(50mL)y§-§ 0 2 Z3}7 o}-& T4 MgSO04 A
EAZIe}. Solls FEAI L Pshe E4o] £33 B3 mox)
Ester= 5 3710324 vk g2 R M= A ok 2
7he deh2 Ao} wisich AR 137012 482 35 %oltH20].

2-4. Imprinting TEXIQ| A=

Imprinting ZFAHE-S- o5 WPl 2|3l Fulslgin). v F- A%
LEARE T3 A 2A] testosterone(l mmol}S- AHE-31 31, 7154
AL} 7k A = methacrylic acid(MAA) 8 mmols} ethylene glycol
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dimethacrylate(EGDMA) 5mlg 7} ARS-31%ict. S8 S0mle] &
gfad 4o 7.5ml?] CHCL 52 THF ZH2}e] 4-vfj(porogen)el] 1
mmol®] F53} 8mmol?] 7]54 FEAE 3] 4L of, Smlg
7}32A) (crosslinking agent)2} 50mg2] 7§ A)A(initiator) ABDVE 37}
3 F o] EEe] 10¥ F ALE ol Y gl 93] e
F 40°Cs} 60°C9] ovenollA] oF 16417 F3t HRAIZ1 224 o] F-
o]z} gHE0ixl w¥A}E 25-45um 27|12 A B4 F 60°C
oA 247k Eot ollEk2-2 o] 39l testosteroneS Al A ST}
o] AL testosteroneo| o&tE A|A {2 RE P43 A|A
o] ] ©]4} UV-spectrophotometer(}3} 238 nm)ell | A=A o4& ol
742 uHEElgic). HEH 0 2 o] 5 JE2= 37 °C vacuum ovenol| 4]
16X17} F<F Az}

FHA% 2EA= T3 O 2 testosterone methacrylateE A3}
Hot fARE w2 FEn)siddc). ARl E FAE] A tes-
tosterone methacrylate 7}=5-8)|+= mathanolic 1 M NaOH(MeOH : H,0,

1: D)8 3 A #3§3}5] 1L, acetic acidr} MeOH: HCI(10: 1)E 1L .

BAE AR AR -

Imprinting 51¢-A12] QXA EF v|23}7] $J8)4] =HE217], imprint-
ing 8}A] & FEAQ) 7|F JE A} (reference polymer)= F3. o2
AH$- testosterone 2 ¥} F3A) ArleiA] 3 o E ARS B
F U 2123 sl Falslich

2-5. HPLC &3

25-45 um #719] 282} RS Lol wEEE Soll Y31, LC B
£ A3l 7% 3.0ml/min®] 4= 2 stainless steel column(100% 4.6
mm)groft}h £eiE] FAAF . JAHE HPLC columnel] 34 A17]7]
Aol IR-E SEZE IRE F 3083 AAAA AH5de] vlAglat
£ AAAZS. 2okg 2EAE &eje] $34A £33 column
£ AT vpAe] €Al o7}A] acetonitrile 2 Aolul%ich BE
Fd3e 0.2mmol FE2 FV]% 7} steroid -2 10 plo]glon &
A AL 225nm, ©] 54N acetonitrile2 AF8-3F T £ 5= 2.0ml
/min 7.2) 7 column®] =] 4bel| h& 75 A7hE ZA 3] A
F5 RAE(void marker)24]¥& acetong AHE-3)gic} &2 o] %
&5 A== SFAAK)E (t-toyto, ¥-8] AEE Jehlle A
A WFgud Ao (- t)(L— )2 22t Alarsierh
LEAR= A8 HEF AZHE #9810 A8 k' gho] F A%
AR Aol A7E Hulr) 2 B2 HA g9 2283 el ke @
o] ¥ 58 A7} o], o] 2ejelzle] AA =7)d| e}
2Rk 4714 o, s ZF AE A E-2) AR o BT
FAEL ARzl AMA oz Fghgdd] gk wExje] 2
g 5 242 resolution® 2 3} 00 o] 2(t,— ) (ww)E Al
Absteleh[21]. 91714 wis whebAlollA] peak o) jtEc).
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3-1. Covalent imprinting method0j] 2|8t MIP H|=X

Covalent imprinting W} 28213t & 5 Sl 7] (group)et o]
= 3 £A9 7154 EAE FHEREA o)FolAlct FiEte
FEAE HEF AR E 4] Y8 2EAEYE Y
2] A 71} olu] F3o] A P HE AL vEE A
As)o] Aleke o] gl sl QAT 4 A Al 27
7 5 = AAe] ArHo6].

E A4 = testosteroneS A 5= 9lE AgAIEE e &
123}7) 93] A=} testosterone methacrylate(TMA)S} MAAES- 3}
2] EGDMA Arei oA} Z§313ic}. TMA 1mol £x}o)] i3] 3-keto
groupel] Z§t3l= MAAS] £A1= 4mole] 87% o] x| 7R3
o} 2)3j4 Y= carboxylatex= 17-hydroxyl 7]l & 2t wijd
2 Z37|E 34 "t olof ulet AAE T EA}Y] S5He) 43
iz} 28] 3 2] Qlatel] W&k ghe Table 16 Lehigich. Table 190
vehd ER= TMASL MAAS] Z3t 8]-8-8 1:42 3lgler 314
= wExeA FHE A7) A8h A= A& 47 (washing sol-
vent)el] o3t d3-& A B glel. 18] ¥ imprinting A 2ol 9jeiA]
F3ol N3 Ao 33 J3FS viXE Aoz XA F3
7154 BEAE S0l 4vll(porogeny} )2 H, o] porogent
7 7154 2R aeja shasleke) A oldH e d¥ =
gk}, whebA] Table 10l] £-v(porogen)ol] T3t <3 3k2- ehiiglond
o714 AEA} PCAE 82} 44 A=l 4+ (porogen)y?} CHCL
o]3 31¥-2} PCB& THF 47| & ALg-3iich

A9 2EA PCA-12 A)H $o)24] EIOHE AHg3le] 332
AAs 2 A =3gel. 12 BOHE AMsle] dojxl mERE
o] 8-3}4] testosterone 2 AE steroidol] HE £ HAEE A A H
¥ 23} testosteroneol] WaliA] Aol veht=] ekgkw, AFAIZE
E #@gkon At A el 53] Bestradiole] §-83<1at
Fkel testosterone ¥} A vield A& £ £t ol 2EA
el T2 TMA Ex9] C-17 $12] & EtOHE A3l ¥
28 5 o] ZEAPNL F3o] AA=X] ¢Ighr] WEog Atgd
o} ZEARIAIA] E-R}ol] imprinting F)R] ¢4-2- 33, Z testosterone
& EtOH £-vl4-2 2 oz gk on] o] UV spectroscopy 2 &
Qlsje] o 5= 9lsdet. o37]4 #a) Q1A a)= testosterone?] B2k}
Kimp)gt& 7+ AE steroid(B-estradiol, progesterone, testosterone pro-
pionate and estrone)?] $-2FQlx}zt o & v Fholoh wdebA] testo-
steroneel] t&F gk 34} 19] Zhe- el Qi

A ZEA W imprinting o] 9E TMAEAS 7}5EaA]
# 34l testosterone-2 A|A3}7] 2134 1M NaOH £-o<o)| 4] o
AAZ AFAA FIE AAAA B3k). o]o) g AFE Table 1

Table 1. Selectivity data obtained using the testosterone-methacrylate imprinted polymer prepared by covalent bonding

Washing K i %
Polymer steroids steroids

solvent

I I m v v )i m v A\

PCA-1 Ethanol 0.795 0.994 0.398 0.464 0.464 0.800 2.00 1.71 1.71
PCA-2 NaOH, 6h 1.33 1432 0.331 0.398 5.77 0.093 4.00 3.33 0.230
PCA-3 Acetic-acid 1.26 1.26 0.398 0.597 0.530 1 3.17 2.11 2.38
PCA4 HCl 1.26 1.26 0.398 0.530 0.530 1 3.17 2.38 238
PCB-2 NaOH, 6h 1.26 16.84 0.331 0.398 7.16 0.075 3.81 3.17 0.176
PCB-4 HCl 0.928 0.994 0.266 0.398 0.331 0.93 3.49 2.33 2.80

PCA and PCB used CHCI, and THF as a porogen respectively.
PCA-1, 2, 3, 4 and PCB-1, 2 are a difference of washing solvent.

Steroid I; Testosterone, II; B-Estradiol, III; Testosterone-Propionate, IV; Progesterone, V; Esterone.
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Table 2. Effect of hydrolyzed time on the capacity factor of the PCA polymer

Ky O
Hydrolyzed steroids steroids
th -
me (h) 1 1 I v v 1 m v v
1 113 1.19 0.398 0.530 0.464 0.945 T 2834 213 243
6 1.26 126 0.398 0.530 0530 1 317 238 238
12 1.06 1.06 0.398 0.530 0.464 1 2.67 2.00 229

Steroid I; Testosterone, II; B-Estradiol, ITI; Testosterone-Propionate, IV; Progesterone, V; Esterone.

9] PCA-29]] vjehfigict. o] A5}E 2 o) testosterone] §-2F<1=} gk
of] T3l P-estradiol®] 22k A= 11v)] estrone®] 9= 4ulj 2 Abc}
3] =7 vebdg ok 5 sdeh. o] TMAEALE 1M NaOH §-9).0.
2 7152314171 22 TMAS] C-17 $1%]2] hydroxyl H-¥0) deproton
slxlo] C-3¢]x)ell OH 7]& 7|3 9)E B-estradiolo|r} estrone2)
|FAA7} 3] A ebdS o4 S 9lgd)

w2 o] PCA-29l| }AALE AA7HA17171 HalA] 2Fakal acetic
acid(PCA-3)2} 744kl HCPCA-4) 4ol ztzh #z)sfe] mglir),
1 A3} acetic acid2} HC19] §-2k2) 7} ghol]l v A= o3 gke Jehlx]
egkeh. 1329 PCA-29) §-2k2)=} gholl BlsjA] PCA-31} PCA-
49] g2k Ag-E vl B testosterone?] 739 10 Hze] A}
o] 2 w8} A| el 9l et B-estradiolo| v} estrone] A-LE 11
v A xjo) g AbFE] A "oz ow 9] testosterone-propionate
1} progestrone®] gt ZA| WslelA] Wghel. FFHOE Beestra-
diol&- A 2]t o}& Al Eol 3} testosterone] A=A 2.384] |
A= 3.176074A] Jehdg & 4 9lgich

53] 714 At whAlS Ho| 31 9l B-estradiolS- testoster-
oned} T3t ¥PH o2 imprintingslel 7 A Es}e] or} CHCLo=
B-estradiole] 88l =22 9¥o} imprinting& & <7} gldon, =
ol e galEgl ot mEAL AEF Beestradiolo] T A=HAdo)
A3 vehiz] ogieh. meba] Bestradiold £2]3 4 91 imprint-
ing SLEAE THE 7 glgdch o x| testosterone-methacrylate
< imprinting3}>] NaOHZ 7128 X2 2% B-estradiolol] AFe}3)
¥ Adgge] vehds B £ glglch(Table 18] PCA-2). 123
THF porogeng AH4-3]-¢ W= CHCL} 7 Aspr) Jepd e 33t
¥ 4 SIitk(Table 19] PCB-2). ma}i] 582 NaOHZ Hojulad
B-estradiolel] A=A gl T EA}S 2HE S g)giTh.

3-1-1. TMA £-2}9] 7}pis)ol oh& o33

SEAPH el imprinting o] ¢l TMA 212 A AA)7]7] 918 1
M NaOHZ 7}5-2-aflsldr}. £ [16,17]014] NaOHE A}&-3ted 7}
TEHAA AS 7t2A 2 AH8E EGDMA Ex} Ralis)e] w2
27t B4 5 glokm B wse gl wEla B e TMA
= AlA A717] A% 7 A xel whE 3 sko) Qlukw By o)e)
A7 2defs} croll wbE gepelzbel Be]Qlxtel digh ¢3-S Table 2
ol Yehlgiel. 82} PCA-12 242 1M NaOHE A]7bei] wha} 3
FAIZF- HCL §- <50l 2417 £t H2)s}ed HPLC columnel] 2

Table 3. Effect of mobile phase on the capacity factor of the PCA polymer

Asfe] geFlatel Rejdat ghe 343519k Table 2614 & 4
%ol 7HrEsl Akl weba galAt kA Jeh ke AL
£ 4 31t 1417 A = NaOH-G-ollA] #7-A12-& o) B-estradiol
o] 217t gho) testosterone Bt} ¥A ehtw i} o) 33
2l testosteronee] 3] AA =] Yglr) WEo 2 AR} wa
Al ZhE] AIbs ST A S-S Baste wok) g
# AEE ST 2 AAH Yo 382 ofo] Zrlgle
UV spectroscopy 2 &13le] & 4= 9lgich. 18]35 B-estradiol®) 3t
o] testosterone X.r} Fx] 9}31 A ehdg & 4 2sic). =3 1
T 22X ZHI2AZE) 7R AL A Skt gho) “Z—'i°17‘]~‘&
AL & F Aok ol A 22l sl2AE BaAA
imprinting =& Wejzal Ao 2 Agsch17).

3-1-2. HPLCY] o] 5Atol] w2 <33}

HPLC®] o]-5-4}(mobile phase) §7)& ZA s} 2} sH= S 4B
o] Z¥A =9} column®) $AE Ajole] wheA Eofl mlebA AS
AlZbell d2kg v A B 2[21] o]l ubE of 8-S Al Wk} Table 1
| PCA-4 EALE o]g3}o] HPLCS] ¥4 4518 uho] mgt
t}. Table 12] PCA-49) 72 AH= RejAke] Lo 2 acetonitrile-S- A}
$3t gakelte} ezl e Ak B A7 Eelapes
e SA A testosteroneol] 3 S =r} Holud ok A}
S3td B3tz 7129 acetonitrleo]] 542 o] Holt H,OE 5%,
20%E 247 Azkste] ALgslgich. 2 A3E Table 3¢ Yehigd
t}. Table 3ojl4 & & gI%o] B4t $uj24] o|ehe-& A3l
73 testosterone, B-estradiol 28] % testosterone-progesterone2] &
FAAL g2 2A vehde progesterone s} esterone®] ko] 2A] v}
ebidrh. Table 19] PCA-49] g-2k<1x}o} u) 53] o) Ax}9] steroid
A 7% AL Fojx) 51 F219] steroid 7} 21k AL B 4
A%k ol olwgo] FAoI =2 imprinting A A9 glom)
7tzke] steroid9} o2l it A3 Hxr} 2x15e] Aouc)
FokA AEo] FA LA}l WhEHR] WA columne EaHA] 1)L
7] vl A=Ao] Wolx) = o2 AR St H00] et J3s
AR 2122 HOE Z71842 43I dojx|o] 3Fdoa
A3 Aol glof of o]Abe] EhE Sl 4 ¢ilc).

3-2. Noncovalent imprinting method0j] 9J3t MIPQ| A=
3-2-1. ZER}2] FH)

K

imp iy
Mobile phase steroids steroids
I I m v A2 II m v v
Ethanol 0.076 0.076 0.076 0.763 0.763 1 1 0.093 0.093
MeCN+5 %H,0 0382 . 0.763 0.076 0.152 0.382 0.501 5.03 251 1
MeCN+20 %H,0 0.152 0.305 0 0.076 0.152 0.498 0 2 1

Steroid I; Testosterone, II; B-Estradiol, III; Testosterone-Propionate, IV; Progesterone, V; Esterone.
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Table 4. Polymeriztion conditions for non-covalent imprinted poly-

mers
Imprint Initiation Iniatator,
Polymer molecule Porogen(ml) emp. ABDV
P1 Testosterone CHClL, 7.5ml  40°C 50 mg
NP1 None CHCl, 75ml 40°C 50 mg
P2 Testosterone THF  75ml  40°C 50 mg
NP2 None THF 75ml 40°C 50mg
P3 Estrone THF 115ml  40°C 100 mg
P4 Estrone THF 115ml 60°C 50mg
NP4 None THF 11.5ml 60°C 50 mg

£ AFelde AEHAH 239 A5a4-S Awisle a2
0 o] A Sl 712 bulk Aol FE ARAINY) A
B} el noncovalent imprinting techniqueol] taj4] 4t ¥ gkc}. Non-
covalent imprinting®] 739~ covalent imprinting®] 73-$-ol n] 4]
F3E AAT F 2 E AT 5 o= vlgo] Aol dHe]
= whdell 735} imprintingS- ¥ 4 9] imprinting §- F3S
GA AAZ 5 Urhe Aol qlvk. £ G4 noncovalent method
o 2)3) Zulg 7EALE Table 40| vyehgic}.

Table 4¢] 322} P= imprinting 72218 veh)] 2 NP& 534
o] 32¥A-Z 4217 nonimprinting 7 E A} 7|F mEA)7E
dtch P1 a8Abe} P2 r¥AFe] A= £vll(porogen)e] F8-& 4t
HE7] f8 o2 24 T4 AR sk 4oiut ok2A 3o
AL s uglel. P3 1 ¥AH= $34l estroneo] CHC, 409
3 L3 =r) Jol AM-E & 71 slsich whebx] THF &ufol] =
o wEAS e AL Ag-olch. olu] 40°CollA MAIA
(initiator) 50 mg-&- A48 ¢ A7} FAEA] oo} Lolrtej 2
£t et £ Qs AR E 7117171 A8A
LEE 60 °CZ Fo|AY AMAAE 100mgo 2 Z7HAA Hshew
o] 735-oll ZEA} FAH-E FAY 5 %t

3-2-2. s1EALe} AEA]

FEze] AL HAES) ¢34 covalent interaction®} 7o)
HPLC columne] THA}E FA8)am AELAE Fqlsle] 20 o}
2 g3klAte} 2] T3] Table 5o veliglr}. of7]ellA
P17} P23= 187} A 4] ARg-=le 49l (porogen)st tf=w o} =
2L 2% FU3 Aelolc}. Porogene FAE ¥zl B4 A
AHshed F83 I8 I 53] 34 Sule IS4 EAE S3s)
7] &l Y7 754 FER} Ao defuls 24 A 1
A2 5 9Jr}. CHCLE AM8-3F P1 1¥-219} THFE AH33F P2 51

Table 5. Selectivity data obtained using the imprinted and nonimprinted polymer prepared by noncovalent bonding

K,

o

imp imp
Polymer steroids steroids
1 I m v \% o il v \"
P1 5.10 1.52 0.579 0.795 0.530 335 8.55 6.42 © 963
NP1 1.26 1.19 0.464 0.597 0.464 1.06 2.72 211 2.72
P2 1.99 1.06 0.530 0.729 0.331 1.87 3.75 2.73 6.01
NP2 1.46 0.994 0.464 0.663 0.331 1.47 3.14 2.20 441
P3 1.46 1.13 0.398 0.597 0.331 1.29 3.67 244 4.41
P4 1.06 0.795 0.398 0.530 0.331 1.34 2.67 2.00 321
NP4 1.06 0.795 0.398 0.530 0.331 1.34 2.67 2.00 3.21
Steroid I; Testosterone, II; B-Estradiol, III; Testosterone-Propionate, IV; Progesterone, V; Esterone.
CH, CHy
CHy Testosterone B-Estradiol
H "
(o]
Testosterone
Propionate
]
Est Testosterone
Methacrylate

HO'

Fig. 2. Steroids used in these studies.
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Fig. 3. Chromatograms obtained using non-covalent imprinting po-
Iymer P1. Mixtures of testosterone and (a) progesterone, Rs=
1.16; (b) testosterone propionate, Rs=1.26; (c) B-estradiol, Rs
=0.80 and (d) estrone, Rs=1.30.
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