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Towards a bio-mimetic sunlight pumped laser based
on photosynthetic antenna complexes
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Rhodobacter sphaeroides

Absorbance Intensity

1. Bacterial growth of the wild type (2.4.1) and mutant (R26) strain

T=28 °C, Halogen Lamp 80 W, loosely anoxygenic conditions

Growth curve of Rh. sphaeroides
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2. Isolation of fully functional chromatophores
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A1m of this work

combination between lasing unit (dye or nanocrystal) and chromatophores
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Effects of organic solvents on R26 chromatophores

chloroform (10% v/v)
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To0E4NaClyqo: chromatophores buffer solution used as control
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Effects of DMSO on R26 chromatophores

Normalized Absorbance

Normalized Absorbance

To0E{NaCl,oo: chromatophores buffer solution used as control
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Deep Eutectic Solvents (DESs)

Biocompatibile Solvents
HYDROGEN BOND ACCEPTORS ~ HYDROGEN BOND DONORS

* From renewable sources

e E
Qm g% % Non-volatility and non-flammability

@
** Non-toxicity to human and enviroment
Choline Tetrabutylammonium Urea Ethylene Glycol . .
chloride bromide s+ Easily preparable and low-cost
Proline
Alanine Choline acetate Malic acid Acetamide
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Effects of DESs on R26 chromatophores
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T,0E{NaCl,qo: chromatophores buffer solution used as control
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NIR-region: water vs ChCI:U

1.0

Absorbance
o
(@) ]

0.0

- —— ChCl:Urea 1:2
—_ \vater

)V A

~

s Water dominate the NIR spectrum

¢ In ChCI:U peaks are smaller

¢ This comparison can be used to
quantify water content in DES and
monitore the hydration state
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Conclusions and future perspectives

Conclusion
¢ Chloroform

+» Acetone

“+DMSO

[ Organic Solvents ]

)

“*TBAB:Gly 1:3 (mol/mol)

DESs

“*ChCI:EG 1:3 (mol/mol)

“*ChClI:U 1:2 (mol/mol)

Future perspective

“*Photocycle efficiency and
photosynthetic
charachterization in DESs

“*Emission investigation of
photosynthetic entities in DESs

“*Interaction of DES with the
lasing microgravity
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