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Scientists have created solar 
wallpaper
Posted by World Economic Forum
131,517 Views

The thin-film biophotovoltaic technology

https://www.facebook.com/worldeconomicforum/videos
https://www.facebook.com/worldeconomicforum/videos
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The cross-disciplinary collaborations
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Prof. Peter Nixon (Biochemist)

University of Cambridge
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Prof. Christopher Howe (Biochemist)



Cyanobacteria and algae



Inkjet fabrication method

Cells and conductor printed in two 
separate steps

• Thermal
• 140 picolitre droplets
• 300 x 600 dpi
• CAD to CAM
• Uniform cell density

Low resolution by microvalve inkjet cell printer 



Cell viability and photosynthetic competency 

98 %

Printed cells on paper after 3 days growth  

Synechocystis cells

Chlorophyll fluorescence value 0.4

=

Imaging-PAM in further collaboration w/ Dr Petra 
Ungerer, Prof Alexander Ruban group (Queen Mary)



Liquid culture system
Synechocystis WT
0.2–0.3 mW m−2

(McCormick et al. 2011)

Digitally printed solid system
Synechocystis WT
0.38 mW m−2

(Sawa et al. 2017)

Solid and liquid culture systems



Electron generation and transport pathways

Biofilm: 3 hypothetical ways of 
extracellular electron transport 
(Lovely et al. 2005, etc)



Solar biobattery (PoC)

1: Inkjet-printable thin-film technology (semi-dry system)
2: Paper-based, biodegradable, cost effective
3: Current production in the dark (biobattery)
4: Power output 0.012 mW m-2, >100 hrs
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Parameter: cathodic oxygen reduction

Synechocystis WT
4 mA m-2 in the light
3 mA m-2 in the dark

1: Hybrid system, digitally printed bioanode + Pt-carbon cathode
2: Current Power output of 0.38 mW m−2 (light) & 0.22 mW m−2 (dark)
3: Powering of digital clock:
overall voltage output of 1.4–1.5 V & overall current output of 1.5–2 μA



Parameter: biocompatibility
1: Substrate (porosity)
2: Conductor (porosity, cell-surface interaction)

Printed cells after 33 days growth 

On CNTs



Parameter: species

Unpublished data
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6803 wt vs Lyptolymbya (biofilm)
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Lyptolymbya wt

Chronoamperometry (200mV bias), Dark/light (300s/300s), Ca. 500 uE m-2 s-1 (white LED) 
Anode(12cm2, ITO), open air cathode(C-Pt).
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Up to 90% of world's electronic waste is illegally 
dumped (UN, 2017)



Takeaways 

• Successful inkjet printing of cells using 
thermal inkjet

• Parameters to be tested: species, 
biocompatibility, cathodic oxygen catalyst

• Tackle e-Wastes


