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Building an Artificial Electric Organ

Electric “Eel” Torpedo Ray
generates up to 860 Volts generates upto 1200 W
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Electrophorus electricus: The Electric “Eel”
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Schroeder, Guha, et al., Nature 552, 214-218, 2017



Activation of Hydrogel Power Sources: 110V
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202223222222 22 2,449 gels, 612 tetrameric gel cells, V=110V
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’  Torpedo Rays Maximize Current Output

Torpedo:
Upto60V
and 1.2 kW

Upto 860V
and 0.1 kW
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Guha, Kalkus, et al., Adv. Mat. 33, 2101757, 2021




Using Paper Substrate and Optimized System, We can Power Simple g : i

Electronic Devices
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Guha, Kalkus et al., Adv. Mat. 33, 2101757, 2021
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Power from human breath
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Proton gradient:
100,000-fold

esophagus
pH=5-7

stomach

pH=2-5 \j
duodenum

pH=6.8

% Open circuit voltage: 110 mV
M \ Max power density: 0.09 W m™2

Adapted from: https://www.infant-acid-
reflux-solutions.com/acid-and-ph.html
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Prototype Artificial Electric Organ
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Characterizing Soluble Protein Aggregates

Neurotoxic
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Baseline aSyn Ohgomers
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Single Particle Analysis
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L atest
Generation of
Nanopores
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Maltose binding protein (MBP) in the apo (PDB ID: 1N3W) and maltose-bound (PDB ID: 1N3X) states (https://doi.org/10.7554/elife.37248.003)



https://doi.org/10.7554/eLife.37248.003
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Conformational Dynamics of Citrate Synthase :R
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Conformational Dynamics of Hemoglobin £
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