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AC-Driven Electrochemiluminescent Device with Helical Biopolymer toward Circular
Polarized Light Emission
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Circular polarized light (CPL) is expected to be a nex-generation light source
which enables novel important applications. Electrochemiluminescence (ECL) is a light emitting phenomenon
induced by electrochemical reaction. On the other hand, DNA complexes can show various function by
interacting with other materials.

In this research program, in order to realize CPL device with large g-value, we integrated DNA complex
with helical structure into AC driven ECL with quick emission response and high ECL intensity. Namely, we
prepared novel DNA/Ru(bpy)32+ film-modified electrode and fablicated AC-operated ECL cell. The ECL
properties of the cell was analyzed. As a result, the ECL was obtained from quite high frequency of 10
kHz, enabling quick response time of < 100 p s.



B X C—19,. F—19, Z—19 (tm)

1. WFFEBHAE SO 5

MR, RO BR W 3D M T 4 A7
VAN 754 hA~DOREOHR T, 4
Koy & ORI BEAER 2R B L2 E
D ORHSBIRKYAER, 72 5 N ERF O
BTAE L EOMAEERZFIH LAY
v =27 ZDOFRBp EkE & g R AR EE
B 2 728, fiifE 722 PR R K 1 D B
RN HFENTWS, ZOHETFOFERIC
1L MRANC IR VTR & IR 1/4 P RS
Z AW THIEAL LTV B2, SERIRRe
TRV FX—WEROMTNELL, Bopr/L¥—
OMENS bHAREZ E#ERETEHHET
DEFINPLEENTWD, BNV TH A
FERIEFAL L TWDD, & CHEMER B2
O ANRRAKD Y, Tt R TFROB N
O IFEVER, EHRMICH, Rk
D B WHRET S B 2 B3 5 B I £
2, FFOFEBUIITE S TWVRY,

2. WFEEOHW

AW TITHBE DR EZFT T, [
REFENEHEL 925 DNA 0K Y X7 F K
e FERDLE AR D TES KON P
P BICHICEET 28R & mdsg - mE
JE 7e AR R B EE bt (AC-ECL) %
DR AZHAEY, WA (CPL) #J5E
K7 (gfii 101 2L L) #HT54EKLEAE
IR EHE AR A A, 2 2R iER
{bEE3 s+, M8 7e PR E R E 0
FEHLE BT,

HEWIZE, chEFTICMALOoL D
Ru(bpy)s2+ 881K & Y0572 DNA[ZE AL,
FRUTE T AC-ECL 24 U 2 B A En L,
DNA/ Ru(bpy)s2+$fiK % & o = & T/
DR OUGEE Big LT,

3. WD IikE

A OFEE kD 10 kbps DNA Kk (5
mmol/L) % ITO AR Eiz¥x v X FMEBHL,
JEX#70.5 pm @ DNA % 515 L 72 (DNA X
U R ), SR L7~ DNA I L, 10
mmol/L @ Ru(bpy)sCle KIE#KHF T-1.5 V
(Ag/Ag) DEEZEIINT S Z & T, DNA /
Ru(bpy)s2tE &R 2 ERL U 7=, BRI /-1
BRIk LT, WL - 30 A R OLVHIE,
YA 7Y I RNLE AR —=(CVREIE, 77
AL AT S OVRE, Bt — EERE &2 1T
Sfe, Fiz, WCTEMEE, AAETE IR
(SEM) %= W CHEARRO R HBIZE 21T -
7o 512, 2 DNA/ Rulbpy)s2+EA 1k
FELFE AR ) (B MR R PRI 75 pm) (S iEEE e T b
SN TFATUESTADRBEIOE LY
AR(100 mmol/L) % A%, ECL # 1%
BRI L 7=, Z® ECL H#1DBEXALFRE KL
OETE I A2 i B EFIINEE > ECL ¢tk o 34l
EATo 7,

4. WFFERE
(1) DNA / Ru(bpy)s?*# & AR D Y 245

Fig.1 (2, 1EfLL 7= DNA / Ru(bpy)s2- &1k
2 ~d, Rulbpy)s* 8Kk 4L U@
DIEERICY —IZER > TWBHEZ ENHRE
HRENMEONT-Z EbD, £7-, Fig.2
(2, EAERBEOWINE LA~ hLE
AT, AER L2 AIKEE S Rulbpy)s2t @
MLCT 12825 < WL - # N E L,

Rulbpy)s? &R & Rk R AT MV ER LT,
ZDZ ENE, DNA RENIZ Ru(DeAn #
EETHIERSEAIN TS EEX
LD,

Fig.1 Photographs of DNA/Ru(bpy)S2+ film under
fluorescent light (left) and UV light (right).
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Fig.2 Absorption and photoluminescence spectra
of DNA / Ru(bov).” film.
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Fig.3 Cyclic voltammogram of DNA and DNA/
Ru(bpy)32+ film.
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Fig.4 Spectra and image of the emitting ECL
cell under the application of rectangular
wave +4 V /100 Hz AC.
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Fig.5 Frequency dependence of ECL intensity
from the ECL cells under the application of
rectangular wave = 4V AC.
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Fig.6 ECL response (top) and transient current
(middle) of the ECL cells under the application
of rectangular wave = 4 V / 10 kHz AC
(bottom).

(3) BAEMBEDOEEIRENT

ik ookkZeEE ECL S & ks & O i)
LT 57, ECL # -t OB SR D 58
BT (), HICTRMEEE R (D) L N4V
1 500 Hz I A2 it e FIIN IS 0 SRR S5 181142
(DB H1T-7=(Fig.7), (@ XV, ZDOHEE
P S & B R R OR & S Bt um) 2> & Bk
LERERMBRERIRTHD L) Z ENHG
MmElrol-, Fi-, ZOEERIT ECL #+
PIZHWTC, BRI 37 5% 17 Lt C
WAZEBHLMNERST-, (b)X Y, RudD
BEIRH SR DA L v DD I DN AR A

% e 100t

e 100 pm

Fig.7 (a) Microscopic and (b) ﬂuortzefcence
microscopic images of DNA / Ru(bpy), ﬁ1n21+,
and (c) microscopic image of DNA / Ru(bpy),
film under the application of rectangular wave +
4V /500 Hz AC in the ECL cell.
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Fig.8 SEM images of cross-section of
DNA / Ru(bpy), film at (a) aggregated
part and (b) flat and aggregated part.
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Fig.9 Micro FT-IR spectra %f DNA,

Ru(bpy),Cl, and DNA / Ru(bpy), film on

ITO electrode.
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Fig.10 I-V characteristics of ﬂat [ part and
aggregated part on DNA/Ru(bpy)3 film.
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