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Abstract: Aqueous-based, environmentally friendly photocurrent generation has been highlighted to produce elec-
tricity by mimicking photosynthesis in nature. We fabricated a photocurrent generation system using a conjugated
oligoelectrolyte (COE) assembled in lipid vesicles and a fluorescence dye, and investigated the fluorescence res-
onance energy transfer (FRET) between two species and the influence of FRET on the photocurrent generation. The
FRET efficiency from the electron donor, COE, to the electron acceptor, the dye, increased with the dye con-
centrations, but the photocurrent increased and then decreased with the dye concentrations. We discussed about the
role of FRET and electron shuttles over the variation of photocurrent.

Keywords: fluorescence resonance energy transfer, conjugated oligoelectrolyte, Erythrosin B, photocurrent, phos-
pholipid.
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Figure 1. Aqueous-based photocurrent generation system using flu-
orescence resonance energy transfer from DSSN+ to Erythrosin B.
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Figure 2. UV absorption and photoluminescence of DSSN+ in uni-
lamellar lipid vesicles (absorbance = open square, emission = upward
triangles) and Erythrosin B in water (absorbance = open circle,
emission = downward triangle).
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Figure 3. (a) Photoluminescence spectra of DSSN+ with varing

Erythrosin B concentrations; (b) efficiency of FRET between
DSSN+ and Erythrosin B.

HEHZ ARt} o]} HlwEte] 8ol x|k ol
2241 BY| &7t S7FRE 520 nm 3Pgol|A o] wegea
sk tialell 560 nm spgol| o] Wegrtw=rt St
2 SRISKATE o= 425 nm oA F-S ZAIS
o DSSN+el ]3] S AUA|7} g 22A BE A
ojA] dlg| =24l BollA] go] YERdS ¢v|stal FRET &
dol A e-S UERATE. o] A el B ER- (steady-
state photoluminescence spectra)?t 4] (1) ©]-&3}>] FRET
FE(ES ALIAL
N
In+Iy

ne e

Q)
I AAFEA EA sl AARgAA Q] FFAHEY =
ol [, ARlgodA] EAstkol] AA=gA o] g
HEY U 7}=olt}. Table 13} Figure 3(b)ell Lok vle}
7¥o] FRET 282 ] 92%7A] olg]|22Al B s%=57}
9} s AAH o7 IS o|ZMA A A Ul
ZE DSSN+e} =89 Fof g3l5]o] e oflg]22Al B
uf§- §3}5 02 FRETS A2 &= = AlzHolgh= A

Zan, #3948 A23, 20153

L ZE - v

AN

Table 1. Calculated FRET Efficiency with Increasing Erythrosin B
Concentrations
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Figure 4. Photocurrent (a) increased; (b) decreased with concentra-
tions of Erythrosin B.
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Figure 5. Photocurrent measured with increasing concentrations of
Erythrosin B for devices without DSSN+.
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