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Fig. 1 Chloroplasts and thylakoids ( Reproduced with permission from Ref. [ 12] ; Copyright 2001 Elsevier)
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Fig. 2 Structural models of three photosynthetic antenna

complexes; (a) LHCIT from higher plants ( Reproduced with
permission from Ref. [ 15 ] ; Copyright 2005 European Molecular
Biology Organization ); ( b ) LH2 from purple bacteria
(Reproduced with permission from Ref. [ 16 ] ; Copyright 1995
Nature Publishing Group)
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Fig. 3 Antenna complexes matter more in low light conditions
(Reproduced with permission from Ref. [ 27 ] ; Copyright 2009

Elsevier)
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Fig. 4 Donor and acceptor self assembly: (a) ring-shaped multiporphyrin polymer ( Reproduced with permission from Ref. [32];

Copyright 1999 American Chemical Society) , (b) star-shaped multiporphyrin polymer ( Reproduced with permission from Ref. [35];

Copyright 1993 American Chemical Society) and (c¢) Schematic diagram of the structure of a dendrimer
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Fig. 5 (a) Molecular structures of pillar and paddlewheel used in the synthesis of BOP-MOF; (b) Confocal

laser scanning microscopy (CLSM) images (solid white arrows) and the molecular structure ( dashed white

arrow) of BOP-MOF crystals ( Reproduced with permission from Ref. [ 52 ], Copyright 2011 American

Chemical Society)
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Fig. 6  Artificial light harvesting system on the clay surface

(Reproduced with permission from Ref. [ 62 ]; Copyright 2011

American Chemical Society)
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Fig. 7 (a) MS2 capsids with donor dyes inside and porphyrins outside; (b) Photoreduction of methyl
viologen by a sensitized porphyrin system ( Reproduced with permission from Ref. [ 78 ] ; Copyright 2009

Wiley-VCH)
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Fig. 8 Schematic display of the self -assembled 7-helix bundle
(7HB) nanoscaffold ( Reproduced with permission from Ref.
[86] ;Copyright 2011 American Chemical Society)
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Fig. 9 Schematic illustration of the controlled light emission from spin-coated films of nanoencapsulated

fluorophores in diblock copolymer micelles: (a) single emission by concurrent encapsulation and (b) simultaneous

emission by independent encapsulation( Reproduced with permission from Ref. [ 95 ] ; Copyright 2007 Wiley-VCH)
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DPA-SCMs

Fig. 10 Preparation of DPA-functionalized SCMs and the construction of a light-harvesting system by introducing

EY through electrostatic interaction ( Reproduced with permission from Ref. [ 98] ; Copyright 2012 Wiley-VCH)
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(a) Membrane view of the pigment-protein complex

Copyright 2011 Elsevier ) ; ( b)) Schematic displays of the
artificial light-harvesting system by Synergetic Assembled in

copolymer micelle
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RECENT PROGRESS IN BIOMIMETIC LIGHT-HARVESTING MATERIALS

Zhi-hua Chai, Ru-jiang Ma, Zhen-kun Zhang, Lin-qi Shi

(Key Laboratory of Functional Polymer Materials of Ministry of Education, Institute of Polymer Chemistry, Nankai University, Tianjin 300071 )

Abstract  Photosynthesis is one of the most important chemical reactions in nature. In higher plants, these
photosystems are integrated in to the thylakoid membrane of the chloroplast. Light harvesting in photosynthetic
organisms is largely an efficient process. It is assembled together by the antenna pigments and proteins, and
synergetic assembly plays an important role in the process. In order to design an efficient photosynthetic device
it is very important to realize the structure of the light harvesting and the role of pigment and proteins. This
article reviewed the latest developments of artificial light harvesting systems after a brief introduction to natural
light harvesting protein. Hybrid scaffolds assembled together with various organic chromophores were discussed
in detail. However, it still remained a challenge to organize the extremely efficient, robust, autonomic and yet
flexible artificial light harvesting systems. Finally,some possible approaches which might be helpful to improve
the biomimetic light harvesting materials overall quality were proposed, and the prospective on the future
development was tentatively discussed.

Keywords Biomimetic materials, Light harvesting protein, Artificial light harvesting



