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Material-Independent Surface Modification Inspired by Mussel-Adhesion
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SHEAYS Fshe A2 WA 19 2= F 7HA] 9]
A2 o2 FHAA 7HEZ-2H Y] AT A E HoET)

A+s} Blehs EH oA = vt & 273t v]:3k pH 8.3
= 7HIE AR A F © £ pH 97004 S3RES
oo F 7FA] 2l A] B 150-250 pN} 700-800 pN<]
Flo] ZAof 245 =], 700-800 pN <] 735t §-2 7}
S etEleRE 2 Al] 9] TdRAL 29 S e,
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714 pH 27 (pH 85)2] bl 5-golo] w7 sl
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I8 Fo] FAHE= o] Ha HIUTHH 3). o] &
SEshyl IR Ay ATyE Wizl Fre] 4w
AUze olsisla olziE Fas sekd Her)ure
Aezo s wibsto] =R AA| =2 9 i 71
(bio-inspired surface modification) 224, &0 =3
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2 JA| 8] =3 olA 9| 3fek4] AJd o TA glo]
oheet EHof| R Hojd ¥ RS HojFgioh
ol Hole S0l w H3kse #Yk opet E2=
whl 2 T AR 2 sfekE] Ao of gk 23 HA
A 7Fs3H S Theddt $-8-0 8 AF7E XIE AL Qi
| FAE= Sl I 22 48] 7HEE 2
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o] Z7HEE BIE 7HAA Hof ol & ElEelRiA| 9] 2
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Any solid substrate
Self-assembled monolayers

Thermosetting adhesives

Metal films

Polydopamine-
coated substrate

Bioactive surfaces

Bioinert surfaces

NN oxidation
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O nucleophilic o on OH
{ > reaction i = A
A &
HN N7
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NH, NHy
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dopaminequinone
B 4 chrome

Dopamine dopaminechrome
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OH OH
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HN <— I <«
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f =/ A=

Polydopamine (pDA) 5,6-dihydroxyindole
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she S Ee7H AW Wlolinh |71 238t
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st W o 2 F8RAF ¢ E(ammonium persulfate) S
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Sk Bejmel 0 A EE B, o] 4¢
o4x] 7|22] @71 273 e pH 459] 4 S8 27
o4 AL, W14 S8 Aellalel Tl whpe
T A7} 40-50 nm o402 F7VeA] ¢kal WA Bl
HhH o] 312 o] 2 AMERE Z-f-olli= 70 nm oF ez A
Zro] Aol wha} A48 0 & Z7lsigic” 1g A AHel A
-7FAEA B3 S=R(UV-Vis spectrophotometry) &
Mol 7] ze] Belwuinl 78 S0 ekl g f2e
B4 ahgo] Lrehe A02 Rop b2 78] o A}
olo] o AHEA-go] ofa] 7)E0) Bewupuizt ozt
the 2o PRk Ao Btk AL o 7]
Zojg Aget Eelwabyl Ed A 71 Ea 201140
WTECE AR Bl &0l oAk L glolo]
(V205 nanowire)+= vanadium haloperoxidase & AJA| 2w
(biomimetic)3t SAZH G40} FUSHA Astas
(peroxidase)®] &35 UEYIL, o|& B3l 34 pH
270) 589 o)A Bel=uitlo] YABE & 4 Ak
ogA AlsHA W g pH 271& 2PN, F
o] oheFet o dste ZY ARt et 28 FA
Z24 stA EF=avl 29 71 7S =48 5 A
UL, ol Tl ST =uhvl 2 Y A ot
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5% oIN Zelet Akl S molis Belmuhy v
A e HagE ohet AR R 1% Fad
8491 AA| B Q) (biocompatible) 28 7|HOZH T
& A AR AL L 2253 Ropol| A o9 5
83 7e= A4S A S 7L QUok
ZP =l IR A|EZ E42 o|AI7HA| TRt 52
Al B 2SSl ¥EA fih 2010 7ho] AE HE
Y Ao 244 A gl =7t & 24 Y=
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82 Ho|wA RaE] Aok AL shelehgirl 1Y 5)."
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O] EA BAgle] ETl=vnler #HNE HIe
o, o|FA /JAH Yk FXE= human umbilical vein
endothelial cells(HUVECs)7} 9A] 2 &S Ho|
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(b)

Silicone Rubber

A28t Material-Independent Surface Functionalization

ZT=uvle s #HNAS Z9olle FARE UiedAE
YA o2 7350t vlasto] WE Nl 259 2|71 A9
HskR] g a2 FAIEH I o= i A S U
ZT=uvlo] ofjugt Houtg-2 B/d3lsHA|
w3k, FAlel 23] 7129 EHO| 7HAl= in vivo 54
< E9F= a9 BAF3ES Uitk FAH v
UARERE of 2} HA in vivo FAE 7= Aoz U
Z PLLA(poly-L-lactic acid) A= EH 7§& AZ
of 0| ko] o3f P == A ML} A A=
(foreign body giant cell) S T&sIH =], TH /HEHR|
2 o Hlsf A A $2] FHOA in vivo HARE
501 1/42 FA FaH U= SRASH o123t in vivo
A4S B8l SRl U 712 in vivo =4
= 7HAA] ka1 A 218t olw, £3] 7|&9] &4 o] 7HA]

E A4S PFE DL BTE RAEE 24 Utk
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11J§‘-)J\EIE

ot aist, e 34
4 glon], Belmuiy 2
T4 UieQAhs AT EAlo] Elo] Eolx 24t B
o}, oleldt F4 U WA/ TR /Me 7120 4k
QA BATAT G2 ojwat AMEAA (surfactant) o}
SAAIE A3 A g 2.4 Eejmutnlo) e
ofs) FAFE Aze Piloln, 53] 34 helxiel &
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H IS S8l 710 w2 R 2 A
=4S Y8R SIAARL, FA] E =0l AA| 2 2k
gte g 1A= wie- 7hEt & IA Agolth Y
7). 2/ Ya, BEhE o9 25 e dA bt teR 2
oM G == Aol BaEglon, o|gA FoM 3
4, 1S % YedAbs A AL 7SS 7
ofshs A2 ®H 7HE 7|H o =N TRkt Zofol 58
H A

2 ol(Au” fon)2] ] 18} FAE B heglARe
HRo] @ MILA, B3k Li-9fo o] (hybrid nanowire) A= 50
S&H AT ITO FHofA E2|=vg] 29 7o o)
BA/243 E F WedAhs A9 Hho| e Al =
AgERom,” B e e EWol F4E F ke
PRI & LR H ERiold FA4E 2 e A 171
/5771 B3 ieglo]ofE o] Fo] S o B4 ikt

& o] 2(Ag" ion)2] 2o oJ3) FAEE & eyt
HA| Blo] @AM, B S A 5ol 382 4 =d,
53] 2 U7 7HA = Bol3] A2 L o83 A%
A=A 25 ¥4 L 1™ LDI-ToF MS(laser desorption/
ionization time-of-flight mass spectrometry)2] matrix

2§85l gk A4 e gA7 BRE el gl el

Results (1] Blood Compatibility

o} Ad-f-Ax(bacterial cellulose) Uie 75 Z8|=97l S
2 U 3 Fof & o2 HIAZES o U=
| & Y= A2 4/ FRE glem, o)A whEoidl
B3 A gE 2 Rl 98] A 9(antibacterial)
ARG 7 =" E3E 1AL BE o] B =ui)
/& H=AE RHNEE FHS Ay 28 = A8
4 A HYTE thekdt EHoA Y] Eamuhyl/ 2 Ui
Q1 TR 7192 ol 4-3) =2 A ] LDI-ToF MS
matrixe TAFAGY F& UeY2E MALDI-ToF
MS(matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry) 2] matrix2 AME-E = Qlth=
A= APE o] AT, o|A7HA| o Aot & 7]
A4 ol Y= YdAE TSRO =M BASIAIA} She
AES matrix@} 4olA 7]l &8l 77 glo] LDI-
ToF MS¢] 7]#o] A FAlofl matrix?] H&& & 4= U=
5 2UNE Fo=H YES 7|Hel &2 matrix]
7F ol vz 2AE 4= Qle A28 71a2 7St
o] &Joj|= Mg E= ek YRS EHOA 4, 14
3} sfod o] #H Full = AN 4= QUthe A7 Haly
L5 2o e 98 o] 83 I YR B
AANE 7152 ohegRt Fofol| A SPEsHA AEE AL k.

Results (2] Inflammatory Responses

Q

Q-Q
Q &

N

Polydopamine coated

OH

NH

Polydopamine

Polydopamine coated

quantum-dot

27

i.v. injection

S D o]
(=] o o

Percent (%)

n
o

0

» By XY B 2
SRR, W v W
e P 9 Qo O_Q(’
Q Q

Quantitative analysis of
leukocytes in blood

PLLA

l

Polydopamine modified

morphology of adhered macrophages

a8 6. 22|00 BH JHYE YR LE-URIQL PLLA 0N HAXEHY, HAES MY Zt°
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ions by catechol

M? NP
\-}0 0
OH

Polydopamine coating
Versatile materials (Si, ITO, PTFE, etc.)

Three dimensional
metal/organic hybrid nanomaterial

a8 7. 2= 2H HEE EHML| 2XF 2H 4R

Step 1. Dip coat in

;l dopamine HCI
pH 8.5

Step 2. Inmobilize
H biomolecule (’) pH55-95

BSA
i “ RGD
\] ( s W ...... Gelatin

Antibody immobilization

1
HNTSO 1 g

Heparinization

l | l l

Bioactive molecules PEGylation

Biosensor Stem cell differentiation Anti-biofouling

8 8. JHEIEL ofYl 2E7(9] SRR FYof gt 2
ol 2

Blood compatibility

3.2.2 E2|=0iIo| sloby HESHE Ol 2kt £H JHE 7|
ZojEnty 5 A2 BUE 7FETHEA) Eio)
7 248716 oFRL 48717} Michaol 27pibg ofe3
TS AT =N Sl I8 52 A= AR
23 ERA0] Rk oleleh ot 552 ol
alo] srlo] T, A4 T8}, ThekR(polysaccharide)
5o tafgt AABAE TSI 0|8 S8 AT
7HEE TS oA AR E A QUKL 8).

Thet 7] T o] o) 1783} =S|, EFA
(‘crypsin),23 0]—‘:'E‘ﬂ0]-xﬂ(amylase),24 HAEskE A (horse radish
peroxidase),25 E]-\'ﬂfO]-Xﬂ(lipase)26 Z9o a4yl 5o 2
e o] ERlolA 9] T NS HHS HolFglon, IgGY
anti-sulfate-reducing bacterla(SRB)28 59| A7} B2
Ho] U L S vlol AR AL 4 93
o S =il H2A = o83 o] £ 13t
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Reduction of silver

-
-

At HH JHEC| T2

Mussel-inspired
surface modification

[M+H]*
[M+Ag]*

Two dimensional
AgNP matrix for LDI-ToF MS

24 Ueixtel ¥4/n8st 718 U JHEE B

82, FART obU 2t ook A S o =9t
Lo 2A BH A2 SIS R = st EY=
g}l )2 E FHol BSA(bovine serum albumin)E 113
sho] A3z H3HA Q1 HE THE0] PC-12 cell 9] A 254
& IsHs A7 AFE YD BURIAHZ FA
Z}(vascular endothelial growth factor, VEGF)& 1133}t
slo] oA 7+ £7]4) Z(mesenchymal stem cell) 9]
A2 o] B35 SAsk= A7 3 dE
HE FANER MG S S Bl E3HBMP-
2(bone morphogenetic protein-2)] £H 1S 53t F
7 E7IM 2 B3l 23 AT A ABH A
H|Z A3}z 0] ¥ A3} w2 o] B ukz| A
(anti-biofouling) A $J3t PEGylation HA| -2 v
oz Ze|=uiylat opql 2-g-7] Afe] 9] BF5h4] Hh3/dof| o
3 AP o, hE Al o2 PEGylated EHL 7
2paajer g ezt o4 EE 502 ST,
Ze=avlo 38k HkeAde §% skt (heparin)
2 143 = o A4 (blood compatible)S ZH= 3
H 7)8o] 2 uhHo 2 AA =it Zejefeal,” PVDF
(polyvinylidene fluoride)® ¥ S tiokst wHe] 3
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