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ABSTRACT. Merocyanine derivatives transformed from spiropyran-containing compounds by irradiating the light of ultra-
violet (UV) include zwitterion of phenolate anion and amine cation. Complexation of this phenolate anion on merocyanine-
modified surface and Ni ion among metal ions led to a change of surface charge and it was measured with kelvin prove force
microscopy (KFM). We found that the resultant surface potential decreased linearly as UV-exposed time increased, and finally
were saturated. Also it was analyzed through XPS the immobilized amount of Ni ions was increased according to increase
of UV-exposed time. It is considered that these properties could be applied for detection and a quantitative control of different
metal ions. Further research is to aim construct specific scaffold/matrix which enable high selective, high sensitive and, espe-
cially, a quantitative immobilization of metal ions-binding biomaterials such as proteins and cells.
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Fig. 1. Synthetic procedure of 1°-(2-Carboxyethyl)-3°,3’-dime-
thyl-6-nitrospiro[2H-1]benzopyran-2,2’-indoline (SP-COOH).
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Fig. 2. Surface modification on gold plate; (a) preparation of NH>-SAMs by aminoethanthiol, (b) SP-modified surface by SP-COOH,
(c) MC-modified surface by UV irradiation, and (d) Ni-modified surface by NiCl,.
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Fig. 3. (a) Description of KFM and (b) procedure of UV irra-
diation on samples.
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Thickness (nm) Contact angle (°)
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SP-modified 13.7+£29 64.5+0.8
MC-modified 14.1+1.5 54+£1.2
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Fig. 4. IR modes of (a) NH»-SAMs, (b) SP-modified surface,
and (c¢) MC-modified surface.
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Table 2. Measurement of surface potential according to different UV-irradiation exposure time on the Ni-modified surfaces

Exposure time (sec)

0 10

60 120 240 360

Surface potential (mV) -324 -47.3 -76.76

-121.1 -128.6 -1343 -148.4
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Fig. 7. XPS narrow scans of Ni2p level under UV exposure time Tof] B2} A7l 3 A S RAFSEHY] FHol2S A
of (a) 0 sec and (b) 360 sec. 3t 2 Qe g AMAL A= 28 RpeAle 2
AR FEfRt § 4 Rl gHol: =4S A
T Stk & A3y A §Ao) s E o] YA Fol 1} ¢ sto] AvS At A3 Ao & E At whet
4 5ol 22X R el E = ZH7 W ZAlobd =4 &0l f2 vt depx]= AE 2H A9 54
o] 29] G4 o] 22l HEHolE Fol % A ol = &9 5T 5 ASlh ol H 3 AL A =E Aol wf
o AgsHA el 259 YA A4 o] o] Aa ol ot 21 ALE AT 5 e 7IE2 oY 7HA] 24 o]
1ol Agbskar e "ot )& 7HeAdo] lenw 2o A8 4= glom 53] A Ed} B2 rksd &
FH AL e ¥ 718 4= Ak B3 YA ol 4 o] 2o W JAS T3l 55 Sol4d A 24
7259 HEgolE Solo] Asto] Fol 5 7 -l 518 (gradient coating)©] 75 Zloft. YA o] &2
2 A A A STkl FFE & 5= vk A= o] F 7HA S| AEH O] ojuthE X7 of v Q]S HATS & ¢ e
fQlof] s LY== 919 A 9 dajanz Q| ng HAEAS F4 540 NteHer =3 HAYS

A s HEE Sol5WA A X3P ol o] A 3l S Agolt

oz BAH} 2 A9E S-S T Gobd A= o] ol

Fig. 72 XPSE Fal A YA o] 2] 2 F ZAFSIIT Ao FaFs wrot 11 FHY EAo] kA= AL AT
Q) Aol =& H A g Al R(Fig 7a)9f 360% <t A} Aog B4 4 Utk Holdh o] & Ald 2 A
QJAlof k== Alm(Fig Tb)] L2 E vluFS o A} 4 oty F=+# o= Non-biofouling H|7}U &9 &
CIE| Oﬂ LeZH 2 Z ol A Ni2p =17} 856 eVol A & HUAZ & 4= & Aot} ufstH Non-biofouling &4
| ar, YA o] 2of ol ko] A= UNSS FHA o] dojiti= o|ff Foll Aufo] Zulo|gho| A= FEA o]
t}S 2830 Table 32 309} 360%7F Aol o2 A} 2o0] A Hofsl=d oA FEA o] A T &
H A Y AR} T E AR Aotk YA o] 29 A& Tl o] #H HLE Sl AdE 24517
ol mjFor FxS U 5 U=, Ni/CY g2 2+ A= 5 ok SHAEL o)™ S AHE A F oAl 59

Table 3. Atomic concentrations from Ni-modified surface formed under UV exposed for 30 and 360 sec

Atomic concentration (%)

Exposure time (sec) Au4f Cls 13d Nls Ni2p Ols
30 42.28 37.59 0.36 3.6 0.67 15.59
360 4548 35.73 0.91 3.64 1.17 13.07
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