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1996\ o] *H¥ Z o= dFH ulii¥] FolEZ (Endocrine disruptors) A3 A <]
AAA T2 7wl %S Fe A S AANHY FEEds wetd, A4
s2Folgt A= gtk old EHEL szt AWA 283 Hdt]
A Ao F5E A5, A T2E VTS TEAHOEN VY 78, AAVE
Ak, BEo] W, o I TS FET 7 Adrt. tFEY uiEH] Fej=do] o] ¢
Zol AAA ARPE AY = AR deA Qlo, 84 AR g A5
gibs] el Ivk(1)

71 % bisphenol A& 37 FFAo]l =3 fFalAdo] Jrial RilE o], EPAIAME 1Y
58 AHAZFES 0.05 mg/kg(AT)o 2 Bopal vk, Eg 7 HF-olA = bisphenol AE
242 AAst Ax, 79 2 &5E AAsEF stal ArH(2).
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DNA damage &7 FHAAA AP ﬁ—galactosidase—‘i— Miller’ s assay W2loz A=
=, B4 biosensors &3] &<Qlst 4 QJv}k. ©] biosensori= ethanolic HF
solution®] #%, etching A%, B ARl we} size 24o] 7H538 pored XYL
Rom, s gFA(pore 7] 20~50 nm) Ae]Ee SAM(self-assembled
monolayer)<  °o]&ste]  7le sk, SAM>  grEAelw . wEo] glal, AR
FEAEss gA sk, g stE = xg;q]ﬂ;do] nFo g gy Fxle] o,
AHE AIES A stHEtE o AR EBAS A g

3 A ZoA e Fabry-Perot fringe ¥ WIE o3 A
=28 IAHAZ]E recognition groupdt AEEZZFe] bindingd] 23 =

o ] g HE Jbesttt. v A FolAe] walge] gk
= A AEE o fadsFA(effective optical thickness)ol #HAE FHA
S el =], effective optical thicknessi= thickness L3} =48 no Ho=
I o] YEpdY (A 1).

mA = 2nl (21D
oJ 7] A m& fringe ordero]il A+ W] mpgolti(5).
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1) Alxtwl 2 bisphenol A =%

ol wjoke 30T, LB wlA|olA A#3tH, bisphenol A2 F%

night ¥Wgs & Al LBajA|o & HEgth. 0D7F 0.8 A =

= #7lsle] 308wt sampling $F A9 FHEE SAHSIY Al sEE AAS.

2) Miller ‘s enzyme assay
Sample®] YUX-Z= 7Z-buffer, SDS, chloroform®] #H7FE test tubeo] ¥l 10x7F

AE3] ket F ONPGE FYetl. Sampled] &A= B-galactosidase”’} ONPG
(M) S H&8te]  o-nitrophenol (=%H2) 3} D—glucose% AAdetA "o, FE9]
Ao R WSHH Na,(0; 8§95 Hrtel §hES FAATIAL WSAIRE 7] Eg
2Es dAEY 3 F IS FHohd Mlller’ s assay AOZ  activityE
AR A 2)
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B — galactosidase = (2] 2)

t: reaction time (min) V: reaction volme (ml)

3) F7H biosensor& porous silicon wafer A Z¢} 7] 53}

Aleo] AF8F p-type(boron-doped, 100) Si waferZS teflon A& 2] etching cell 9l
Yol HF/ethanol &3&No 2 UA A7HE<t anodic etching $HTH(6). Silicon WS
hydrogen peroxide®} sulfuric acid®] =3 8No=z AMHI F 400ColA thermal
oxidation A]Z1t}. (3-mercaptopropyl)trimethoxysilanes toluene (60C)e] =<9 FH,
3 AgE gdd Z8 7)%3MA17]aL, anti- B-galactosidaseS binding ST},
prolinker™A * (3-aminopropyl)trimethoxysilane¥} ethanol Z3-gHNoz 7]|53H
g4 g #W binding A7tk 7]¥€<2] biotinylation ¥ HI} H]uEFo],
nonspecific binding ©] €rly a3 =A Elsith(7).

of o] €& Si wafer ¢ etching 23, Z4A3} pore size & F4

2) SAM ®}2lo 2 7]°53}%l 3-mercaptopropyl trimethoxysilane-biotin¥} 3-aminopropyl
trimethoxysilane-prolinker™-A¢] layerZ XPS, FT-IR, AFME o]&3&}o] =els}gitt.
3) prolinker™-A$} anti- B-galactosidase® binding @<L A%, 71£9¢ biotinylation
o
N

3} Z X} nonspecific binding ©] #FA3dh= AL &elsk 4= AT},

- (A) Effective optical thickness as a function of
[S-galactosidase concentration when biotin and
prolinker™ A were used as the biological
binders ( —— :  immobilization of p-

galactosidase using biotin and — e —

A Effective optical thickness (nm)

immobilization of p-galactosidase using
prolinker ™ A)
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(B) AFM image of the functionalized silicon
surface : 1 x 1 um’ image of prolinker™-A

and silane coupled silicon surface.
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