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Brergy transfer from a conjugated polymer blend (puly(‘l S-dioctyliuorenyl-2.7-diyl):poly
( compl

plex 2 from

purple bacteria has been demonstrated using time-resolved Roorscente spectroscopy. For our hybrid

nanostructure, we observe a 30% red:

compared o the pure polymer layer. This result is an important step towards integ
s into biohybrid organic electroni

evolved biomolecules with synthetic mater

uction of the fluorescence lifet

 of the polymer emission as
ting naturally
systems. © 2012

American Institute of Physics. [hups//dx.doi.org/10.1063/1.4764082]

Photosynthetic complexes that evolved as a result of
acclimation to environmental and light conditions are fre-
quently highly selective over the spectral range at which this
absorbs light. Leaves in higher plants absorb predominantly
around 400 nm and 650 nm, as their main pigment is chloro-
phyll @." In spite of this selectivity, light-harvesting com-
plexes, which are well organized pigment assemblies fixed
by a protein scaffold, provide excellent biological and bio-
chemical functions for integration into artificial devices.
Among hievements in this field are assembling pho-
tosystems on metallic and semiconducting surfa
vation of lhe \lmn;. influence of plasmon  excitations in

metal n the absorption of the light-
hms\unu complexen and predicted plasmon enhanced
photocurrent generation from photosystems.'® On the other
hand. there is a well established and growing interest in devi-
ces based on conjugated polymers that hold great potential
for improving the cffciency of solar cell, light sources,
ete."* In particular, the strong broad absorption of con-
jugated polymers makes them excelent candidates for

upe

used in an analogous way as photosynthetic complexes coupled
1o metallic nanoparticles, where plasmon excitations fead to
increase of absorption at given wavelengths. In the case of
hybrid nanostructures studied in this work, absorption of the
nawrally evolved functional phnln»ymhchc complexes i
broadened due to the energy transfer from the polymer layer,
mcrclmv, maiching beter the sunlight ~pc¢mun

2 complexes used in this experiment were iso-
Iu\ed from purple bacteria Rhodopseudomonas palustris. A
single LH2 complex contains 9 carotenoids and 27 bacterio-
chlorophyll  (BChl ) molecules, which are arranged in two
rings: B800 and B850."* The absorption and emission spec-
tra of the LH2 in buffer solution are shown i 1. The
‘most pronounced bands observed at 800 nm and 850 nm orig-
inate from the B8O and BSS0 rings, respectively. BChl a
also absorbs at 585nm., while carotenoid absorption bands
span from 400nm to 550nm. This broad absorption spec-
trum due to large number of pigments comprising the LH2
complex makes this biomolecule highly attractive for

improving the absorption unuun, of the I
complexes. In contrast to nducior q\ldnuun uou hat
have been recently upphe(l s donors, € less
toxic, their technology is well-developed and II\ey require no
surface modification.
In this work, a bybrid ranostnucture composed of poly
9.9 . 7-diylypoly (2 ethyl-
hexyloxy)-1. 4-phenylenevinylene (PFO/MEH- Wv; conju-
gated polymer and the light-harvesting 2 (LH2) complex from
purple bacteria is assembled for which the cnergy transfer
from the polymer to the light-harvesting complex can be dem-
onstrated. We consider this result as a major step towards
integrating biolo
tovoltaics and electronics. Such structures can be potentially
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