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Brief History 

• Greco-Roman period: Torpedo electric fish 

– Scribonious Largus (c.1-c.50 AD) 

– Galen (131-140 AD) 

 



Brief History 

• Charles Georges Le Roy 

(France, 1755) 

– Cure for hysterical or 

psychogenic blindness 

– Placed conducting wires 

around the patient’s head and 

led one wire to his leg. The 

wires were connected to an 

array of Leyden jars and three 

shocks were administered in 

the hope that sight would be 

restored. 

 



Brief History 

• Volta invented battery in 1799 

• Geovanni Aldini (Volta’s nephew) 

– Melancholia / depressoin 



Brief History 

• Galvinism 



Brief History 

• Galvinism 

On the first application of the process to the face, the jaws of the deceased criminal began to quiver, and the 

adjoining muscles were horribly contorted, and one eye was actually opened. In the subsequent part of the 

process the right hand was raised and clenched, and the legs and thighs were set in motion. 



Brief History 

• Galvinism 



Brief History 

• Cerletti & Bini (1938) 

• Electroconvulsive therapy (ECT) 



Brief History 

• Bindman et al 1964 

• Weak currents applied to pial surface of rat brain could 

influence spontaneous activity for hours following minutes of 

stimulation 



Brief History 

• Lippold and Readfearn (1964)  

– 32 normal subjects  anodal currents induced increase in mood, 

alertness, motor activity; cathodal currents induced quietness and 

apathy 

 

• Readfearn et al (1964)  

– Direct anodal scalp current improved in depressed patients 

 

• Herjanic et al (1967) 

– First application to schizophrenia 



Modern TES 



Santarnecchi et al. 2015 Curr Opin Behav Sci 
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Neuromodulation vs Neurostimulation 

Transcranial electrical stimulation Transcranial magnetic stimulation 



Terminology & Equipment 

Rubber 

Electrodes 

Sponges 

(5x7cm; 35cm2) 

Wires 

Headstrap & 

Clips 



Terminology & Equipment 

NeuroConn  

DC Stimulator Plus 

Anodal  

(+) in tDCS 

Cathodal 

(-) in tDCS 



Terminology & Equipment 

0.9% Sodium Chloride 

(Saline) solution 



Terminology & Equipment 

International 10-20 EEG placement system 

Electrode Placement 



Mechanisms of tDCS 

• This content presented on white board.  
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Sleep, learning, 
motivational processing 

Memory, emotional 
regulation, creativity 

Active inhibition of 
task-irrelevant areas 

Mainly motor activity 

Abstract mental activity, cognitive 
control, perceptual binding 






