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The first steps of the
photoelectric energy
conversion takes place
in the photosynthetic
reaction center protein.
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Aim of the work is to
— W H

create functional bio-nanocomposite materials
from nano-structured carriers and
photosynthetic reaction centers;

Ll

design a measuring system to investigate the basic characteristics
(optical characteristics, electric conductivity, redox properties, etc.

design (model of) a device for possible future application
(integrated optical, electric conductance, photocurrent, imaging,
biosensors, etc.);

find connecting points for other projects
(other redox proteins and matrices, or auxiliary processes).
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Sulfo-SMCC activation Glutaraldehyde activation Carbodiimide activation

Nickel-complex with
glutaraldehyde
activation

Nickel-complex with
carbodiimide
activation
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MWCNT bundles
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Absorption change (mOD)
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Resistance (L2)
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RC/MWCNT/ITO/conducting polymer -
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Reflectance (a.u.)

Porous silicon/RC complexes
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Formation of singlet oxygen
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® Other redox proteins — peroxidase enzyme
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Conclusions:

- We managed to bind RCs to different inorganic carriers in
nano-systems (CNTs, ITO, PSi, conductive polymers, liposomes);
- Different binding methods can be used,;
- The binding is proved by structural investigations
(SEM, TEM, AFM);
- The RC remains active after the binding (for couple of months);
- The whole nano-hybrid system shows functional activity
(light induced absorption change, conductivity change)
- Specific orientation can be achieved (CD, LD);
- Auxiliary systems/processes
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msm Future challenges:

- Other matrices (graphene)

- Measuring processes connected to charge separation
- Oriented binding (creating and measuring)

- Stability

- Quantum efficiency

- Photocurrent

- RC-biosensors

- Auxiliary systems/processes
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