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TAGo R, 7] AR =

715 HYAFo 1R AEST e G7] AlolERY~Edoly oo fEA S FHAR o]Fo3l Fo] H
ATo2 HA Y] 71 fdd 349 Y] geehs 238ste AASEAY .

A7) BARSHANE AELRFE YAEDo] oln=r|E xeetE FHdA uEA AsEA AgE o] QojA,
3}t obgidol 9-otar, Al vl HIe 2US AFTE £ Jornz, AXA AATSAAA S8E
Ak, A7) AARSHFAE A o & biosensord 4 Ut}

A7) 71Ee AARSAA A 82 F e vIwoeR, I Ado] 5EE] dAHHX FANE o E 5o {FE=
AzE Z(glass slide) =X A& (silicon)o)t F(gold) 59 F&7|#Hoe g Azd ALY 4= AUk, FAA
o7 A7 7BE mica?t Zo] FHE AFS ¥E= s)|BY F A, F@(glass), A E(silicon), =(gold),
H(steel) 59 FH7|8 o] A} AFS HE 7|#Y = oy, TP e F(Zgxgd, ofad, €=
2 58 e H3E =HA &dE 7712 718d 4 It

A7 Aste HE 7ige] A4S, sty mEA dad s ol&sty s ¥ £ i, 7] HAE
wHA e 7148 71#e] A4S, 28R E-43] 424X (hydrophobic) FEFAE o835t UFHS ZYTE 5
AT},

A7) tEere Lol A A A Fo)leAd mER AeAZo] layer-by-layer(LBL) =&7]4S o] &
ste] AzxzE AY F U3, AIEFRYAEY EE oY FRAV XFHAY A|ERYAEY EE o9 f&
Aol FAVE HAFA AY F Aok

B owge) AARSAA 2 oole AEPHE RPAES olSHUE AL FAHEL FRA/L, BEY
54 349 4% 4 gov, 54 8o FABYL PYAA & Jom, YAE$FA (Biosensor) & E
Fo od Suz A8E 4 ol B ol AAEAN A¥se] 49 Ex AT, Jngo} 4w A
B§ORE AEE & gol, 1 AYH &} 0lS A & ot

wigo] AAIE Pk 7AF ] Y&
osh, ¥ wwe] gAY AAAE AR, T, B9 AN eE B uEg oA A% QA Rol
B2, B oagel REWsh s/ AAde] $gHE AL ok

AA o

AAAe] 1-1. A9k

Poly(methacrylic  acid)(PMA,  Mw=100,000) %  Poly(allyamine hydrochloride)(PAH,  Mw=60,000)&
PolysciencesAte] A)oFS A8} a1, Carboxlyated beta-cyclodextrine SUPELCOAFSY] AJoFS- A}-&-3FSIT).
Methylene blue Hydtrate¥ Flukar}e] A|ES o] &9ttt EE mEA As|dm Ake WL FAHA glo]
AL-8-3193 T, MEAH ]88 Dulbecco's Phosphate Buffered Saline(DPBS), 0.25% Tripsinf-EDTA,
Dulbecco's modified eagle medium(DMEM)& gibco A|&FS AF&3lFth. 3 DMEMS 2H57] l8lA Gibeco A&
9] fetal bovine serum(FBS)®} Antibioic-AntimycoticS AF&3}5IT.

oib-Cyclodextrin AloFS TCIAF A&ES AF&39 1L, HlE-Cyclodextrin A 9FS AldrichAt #A|F=S AM&-3FST).
Epichlorohydrin(EP), choline chloride (CC)¥ AldrichA} AJES o] &3} th. Dialysist SpectrumAle] &
AeE cut-off 1000 membraned ©]-83F3th. dialysis 2 239 A 3}AHL 2ol4(Deionized water; >18MQ
cm Millipore Milli-Q)& o]&3le] F&HE& 5.

A AN FEAS wEE B AR Millipore Ao Nilli-Q 35718 olgste] PAe Pol e
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(Deionized water; > 18 MQ)Z o] &3slo] =33},

A7) nEA As)E F, PAH o} PMATOQHS 0.01M9] FEE wEo] 0.45me] 71 TS 717 dEE oJFaja A
A mAES AAS ARESEAL 0.1M9] HClolu NaOH &9 o= pHE XAt & I aiExt
Aad oot A A3 okZJOPQr A3 o] &g o2 AFE o] &5t i dAfHE tEes ¥4
3HQlar, PAHSF PMAE wWol= F2AA vk, & AFA et E454E st AH&s 713 (7)1d)&
AYFE 7](silicon glass HE silicon wafer)S AMAW A3 AAd A 2, zS53HF
(ultrasonication)s 15% o4&k thd oA ol FolErt. 2-3 9 FFojF= HAol A = AL
72 AZRE AATTH. PAH ol F&dd 2087 B v 299 FuAAHE AR s 1587 Sl
4 AR A E 8 PAAY 71AE @ & golFof 275 2d Ay HAHE AXY. o] #HFS 1
bilayergt st 93t F7 W bilayerdE 9. 5 A7 29 Fod= A da 7125 o] &3 4lS

s Ax AA £

A7) AtolE R Y AE-S E(FEAI7I= AP = 1o YERA W Bt
By pFAHor, Av] AAd 1-29 v dwekS A3 IdES Carboxylate beta cyclodextrino] 1587+ &
aF HoeR 3l

AA e 2: BER} th=ute] EA o

Ane] 9-1: gEzre] 24 E5 WM =4

A7) AAe] 1-394 AzE tEue] ASA(G5EA, wettability)S SH37] 98+, FaceAle] CA-A Contact
5] ENi

=] ] °
angle analyzerE ©]&3lo] &9 HEZLS A P 54 o8] &d¥ H=7F2 advancing

k. A7l HEF
contact angle’} receding contact angle2 ZIEF2 S oIzt W3 AHIEFS FAHs=d ol HE
Aol dukdow  HE Aol =& HEBL static contact angleWt W& Ao] olyz} 47| advancing

contact angle¥} receding contact angle® W& Z o & HIEoQt},

71 AEZ S A 22 GAITE HE 3 o AHgsglen, FAIE ol &ske] 10 uld WES 3
At 3 dEo] &HX SRS AAE] &8 g ASFSEE st HH7 SAHA FEH 9] gEF
SFAATE. B}l AAsHAlE, A7) & 29 714" wre} Zo], static contact angle® =A3d}al, advancing
contact angle®] =48 A}7] static contact angleE =43 AejolA 10 ule & ¢ #H7tste], oAl H=

7S A5kl $33k9lal, A7) receding contact angle?] 42 47| advancing contact angles A3 20
ule] EW-EolAM 10 uld] =& Wol=eA uAl HFZs SAste] Fdsiglen, 1 diE = 29

UERH AT

7] = 20] YeRA wie} o], B oA Alzd aEA Add tsahe] -, WER-Alo]ERYAEo] X
Shel AFo HEFZro]l of wtom fraso] W] FAVE tE A BT Aol dAS e ses g
A= ATk

2AA o 2-2: UV =AHH

W-vis 335 A dF o] ARE T HH A5 UF-9 A= del7p dAstA = oluf &2
el AARFx, &, 29 ssr AdEH 2 7|Eetd Fx 59 EA-o wEt F5Ee 9 dyA|e =7
(frequency) 2 A7|(Intensity) 7} G2A YA o). o714 2ol 4 (mm) %= A5 (Hz) o w2t
=29 FFX(absorbance)E F743te] doletE YEhA "o WA 4T S o™, Filmo] &nf

b & FAENEA AE BI)YEA AMRS|E gtk A3 Ao A AREEE Scinco $-3100 EES dido=
AbEH o] el AWsld, WA T2 ARE 208 Aol UV-vis spectrophotometer®] HYES AE F, 20& FH
of ZrIaHES Aty T2IRE APA EAN(yE, HESHISFE 5)& Setting F F Samples A
7] A Base lined Fro}Fojof 3ltl. Base lined sample?] 7]|ZAEH]¢} wpx7}A & Ultrasonicationd ©]-&3}
o] M= ojR Slide glass® AF&3%Ht}. Base line Measure ™ 2] run blank ( T =742 314 H|A
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2y ) & ZFYsA HA 104 A7S AA Base lines A vt I tS sampled S35 H+=d
Samplea Zdel F2& F, measure "I run sample & FY3t] AT ¢ U}, vlolHE stH] F744
o7 aYzE FAZF drt. A3 dHolg e A HS File-Save-sample spectrum, CSV format fileg A &3
Iﬂ okE FEW #r}. dHolHE 1o FHE dojx=d A FAS excelold FolA XFES) A7|H 2=

TAFeR, B A3 Digital InstrumentA}2] Dimension 3100 AFMS ©]-8-3}%)
WY ey o] gl 7] ARNS 01%&04 tapping modeoll Al AFMS] zo](height) ©|V A& #
o] A A ohFu W dAE gRlske HeR skl

>,
ot
o
>
o
oo
ok
e
E
rlo

Anel2-4: nP el hEe Aol AY EHA A9

471 et Alzske] Foztgs dotrr] fete]l AAAAZ(HEK 293 kidney cell)E E93 o] AZ2E ©]

Al 3: T

53
PAH(8.5)/PMA(4.0)9] &
de o 20° AEE LA

A &FR o1}, carboxylated beta cyclodextrindl 3 ¥ < &

HEd FF= 0|7 carboxylated beta cyclodextrin® Methylene blue (MeB) 0.001M$} complexationS 3AISH
PAH/PMA ZE-& MeBe} ¢ wkgo] QIA|wk, Carboxylated beta cyclodextrine] &2z @ &
ste] WEFEZL F7tskolth. ol ofel 198 ¥ #9] Beta cyclodextrin®] 7]l MeB7} &

interactiono] dojut FH=7F SV & 7 AU

MeBs} ¥F-S-S-

o
°o]7} Host-Guest

t}F3t pH conditionol Al FA® tlEvleo] Carboxylated B-CyDe Methyleneblue (MeB)9] Host-Guest A%+
B JEFgFES T AERE Lolr ). PAH, PMAE izl Adsfdo]”] wiitel pHel| whe} Astdx=rt debx]a
o= AFETRY WStE VA A "Y. AME TR Wsle B89 RERX, ASAHT g AAS 2A g
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<-2]= PAH(4.0)/PMA(4.0), PAH(8.5)/PMA(4.0), PAH(8.5)/PMA(8.5)¢] o =w tjkdl dE85 ¥
3 HE A F 3o pH(2.0)9 di-waterd] ZminZt HEZEo2N FE YR FIHE HEIPF
S

MeBo]l €Jol|% Salicylic acid(SCA)E guest A2 ©]-83}] Carboxylated B-CyD9} Host-Guest A= 2t8& 2
e Bk},

Carboxylated B-CyDo] &A8lA] olx  Salicylic acide <3goz HAEBo] FFAo=z WMl o},
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A AE (HEK 293 cell)& Z2)o]

=

23 "ol golstr] witol] o3t Fokel AA AT FobdllA F83 Al
X9 Folth. AE F&F AHE 3 714e AE 60mme] AEHFE Zz]Aelo]ldl T]4](TCPSTissue Culture
Grade Polystyrene Dish)9] 2/39+ES tfsutel fE2o0 7 FE o] 3y sy FEy 73 88 R E(Bare)S H]
o #FF G S AEE SIS, AES S AEMEE medias AXE] M AP SRR SEFo] F7] s}
o] g2zxol| Qo] 37CE 5ol F3 (0, Incubatorol| Al ¥iYg= o] & AXES AlHo| vwo] Wy $siA A2
7} A = TCPSY mediaZs Al A& 532 DPBS ( Dulbecco Phosphate Buffered Saline)® TCPSe M¥EZE

W A 2Ete] =31 Tripsinf-EDTA 700U 1S TCPSo] Yol HLzZ &Yy FHO=E 2-33] AR 7]&e HA &
Micro-Pipet2 ©]83l% Trypsin-EDTAE &A3] AAsI] FAG. AxE2 H4slE 9lste] 5 3F Incubator®l
A AN A T3 Al Al Al media 4mlS M|Eo] BAAA Frh ME7E B4EE 4 nl9 media F 1/10S
70% ANerez2 AEF sample 9o 4 ml9 media®l A Yo FAvk. 18]a thA] CO, Incubatorol] ¥ a1 wjjoks}

=

il 1, 3, 59 Foll Alx59 FFAAHES #FeTh. Carboxylated B-CyD &A1 friol me AxEdd

=

2-2 Cationic B-CyD polymer A

o g
2 o

o

=

1) 2
1-1) AJeF

B-CyD, Epichlorohydrin(EP), choline chloride (CC)& AldrichA} A%< o] &3 th. Dialysise Spectrum
ALl EzFeE cut-off 1000 membraned o] &3l th.dialysis B A3 H AL o] (Deionized water;
>18MQcm Millipore Milli-Q)E& ©]&3te] F&NAS QY.

1-2) Cationic B-CyD polymer [P(BCyD)]&A

B-CyD/EP/CC=1/15/19] &W|2 ¥4 7&33304‘3} NaOH 1g< 20ml 2ol 5lth. NaOH -8fell 1.135¢

9] B-CyD& Fol&th. B-CyD7F S017t NaOH 8 NS 25Tl A 2447F wykA|AZETE, F8&90) CC 0.140g 2
o] EP 1.388g% ¢k 0.1ml/min &% ldﬁfﬂ EPS o} gol& &, 60CR 95 71aiEnt. =30 A
%%3%%6mw+mmm%%ﬂﬂﬁfﬂ.f A FEe 3N @A FEdEs HUbslgoR T 8

Aol ols] ZgHoRTE. Solutiond EAE cut-off 1000 membranes ©|&3lo] 24A17+%<¢F dialisis3ot.
Dialysis® F3a] 9o]d solutione TZAAZXE E8 <53 499 E IS = Ao,

2) Az}

g4 ® Cationic B-CyD polymere] ®EAEHS FA43L7] 98] GPCE ©]83}th. GPC smaples 3mg/Imle] &
1]} 3L GPC standardE PEGE ©]-83F Adfo|t}. Mne 2211.5g/mol, Mw: 2306.4 g/mol D:1.04292] A3}
ol

st = cationic B-CyD polymer 7+%5 ¥4317] el NMRS A3, INM-AL4002] NMRol A A] 83 =] o] %

H

3L, 400MHz 535 7FAH. NMR solvent+ AldrichAbe] DOE AFE3}SIT)H.
2-3) P(BCYD)E o] &3 tputet 3

1.49

1-1) AJeF

Poly (Acrylic acid)(Mw=90.000)-2 PolyscienceAle] Al2kS- A}&3FHTE. nEA Asjde HEo AAHA (1
o] AFE3AT. A EAFo] ©]&3F Dulbecco Phosphate Buffered Saline(DPBS), 0.25% Tripsinf-EDTA,
Dulbecco modified eagle medium(DMEM)& gibco A|&EE AFESF T, T3 DMEMES WHE7] Yall A Gibco A|E9
fetal bovine serum(FBS)2} Antibioic-AntimycoticS AR&3F3itt
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2. A3}

P(BCyD)e] pHE 7.002 14 A7l 5, PAA pHE Z+7F 3.0, 5.0, 7.022 =4 F LBL A o=

o

252 FAT 5 NeBR FAT F WVE 4390
o

HEztoldt HAZE 1A BWH fJollA €98 Aoz HFPS olF W 1A HHI HA xHo| o]F & 7e et
thoo] Wl aA EHe] AEjel Ao Fel wel 1 Zte] deb|7] wiiel, HEA4oR FH odyA et W
744, A58 AEE & F A, ZEo] AS5Ed wt A5 (Wettability)o] WstE Hrisbr] 918 457
S =Art. A4 AHE Face3|Ale] CA-A Contact angle analyzer® o] &3l B9 HA&E=72S =As19t).
HAEZ 5400 AHES 22 Hol2FE AMEslom FAIE o]&ate] 15Ul WEs I & il &9
A SIS AAMD] &8 B HEIFES 3t JEFZ SH Y9 JFo] fIER 3glvt. A4 A4 A
Z7}(Statcic contact angle)S A3t 3, 1 AEloA 15U1E o] #H7}sle] Advancing contact angle® =

Atk mixgo® 30Ul ¥l 15U1E thA] Wol=2 A Receding contact angles FAsIc. A3
2 459 o 2WEs "oy 53 SH43 gho] A aks T

Charge densityE %3] 317] Yl F2 pH=E P(BCyD)e pHE ZAsAY. pH3.02.2 ZA ¥ P(BCyD)E
Qro] A%z o] PAA pH3.0, 5.0 7.0 ¥} LBL W o=z AES FASAUTH. o] BE2 MeBol ©A P(BCyD)<}
complexations A3ttt UVE o] &3} #AZ3}tt. =3 PAH/PAA, PAH/PAA/P( BCyD)/PAAS] ZE3} v w3}
o}

FH o= v 7HF guest #A} Cyclodextrin® complexation AW, BAS 7HE A 7HAA
Ht}. Cyclodextrin® Guest A Aszgor Fst dAe Fx oAt} Circular dichrorism spectracl
ol3l] complexationd AT 4 A3 Fx HHo| HFIME & F k. MeB9l complexation ¥4 Al (D#HS

M FAT 5 QA

At A vl AlelER Y xEdoe] 23 i dad v 2

=& A
% 2% B ougel o AAde] we n¥A deld tEte] AeAS vehls 157 29498 Yed 29
ot}
T3 A = 182 el o AAlde] e veute] A5, WE ssted A9 4 % Ax AAEE o
ERIEE EAC s EI e
=g

EH]

- e

o = e e T e
P S T A, e

B-CyD penetration Adsorption of B-CyD

® [p-carboxylated cyclodextrin
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w5
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