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Developing Non-Invasive 
Neuromodulation Devices for 
Therapeutic Uses



NE: the company

Entrepreneurs with strong background in 
Neuroscience Research and support from the 
European Commission 

Barcelona born and rapidly growing Boston 
activity 

Creating a new paradigm to monitor and 
stimulate the brain through innovative medical 
devices and expert knowledge in EEG processing 
and e-field simulation models

Committed to deliver high quality scientific 
based technologies and transform them into novel 
therapies and diagnostic tools

Presenter
Presentation Notes
Action: phantom limb and tcs
Stroke Rehab Kiran likes because you can localise
Can we validate tCS vs TMS or other validated technologies. Is there other compelign tDCS data or TMS to sustain the indication?
Indicate why choose one or the other? Fda or validatin? Why we like ones or the others
Cognitive enhancement: can be education or healthcare. Kiran 



Our current product, 
software and cloud solutions
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tCS Stimulation

EEG Monitoring

NIC Home 

NUBE EEG

8, 20 & 32 ch. versions

tCS research, clinic 
and home research 
versions (EEG&tCS in 
one)

Presenter
Presentation Notes
What are those? How much they have grown lately? Investments?




Diagnostic (EEG monitoring)
• Propietary Wireless Easy to 

use EEG of 8/20/32 
electrodes medical graded 
(EU) device

• Dry electrodes
• Capable of home out of the 

hospital recording
• Real time 3D visualisation of 

brainwaves features
• Propietary EEG data analysis
• Linked to Neurosurfer

(neurofeedback games) and 
Oculus VR platform
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Neuroelectrics platform: the e-brain

 Therapy (Electrical Stimulation)
 Propietary Wireless Easy to 

use tCS medical graded (EU) 
device

 DC, AC, RN electrical 
stimulation + EEG in 8  
channels

 Monitoring and Stimulating and 
the same time

 Cloud controlled home 
stimulation platform

 Proprietary electric field 
simulation models for 
personalized protocols

NUBE cloud

Only cloud controlled wireless 
EEG and stimulation technology 
in the market targeting home use

Presenter
Presentation Notes
What is our position  in the market?
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Sales Coverage

Presenter
Presentation Notes
Sales in aroudn 40 coutnries, mainly to hospitals and research centers
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Boston Children Hospital 

Quality clients

Presenter
Presentation Notes
Stroke centers of reference using our technology: Guttmann, Burke, BIMDC and UCL (John Rothweel)

Paying customers in 2013 for 500 $ and target this year worlwide
Currently all data tDCS (20 studies) and 3 studies involve our product in stroke and one to validate business model on Home use.






Opportunities: EEG as a diagnostic tool 

Parkinson Disease 
• Michael J. Fox Foundation funding to our sister 

company
• Preliminary EEG data showing early prediction of PD 

eight years prior to disease symptoms (118 patients 
study with 99% accuracy). 

• Multi-site Follow up large study approved by Michael 
J.Fox Foundation

N = 118

 Dynamic and direct measure on brain activity
 Allows for long term studies out of lab/clinic
 EEG is intensely used to research brain function, and clinically for sleep 

and epilepsy, for example
 Cost-efficient technology
 Research domain criteria

Presenter
Presentation Notes
Mention epilepsy as an example



Multielectrode tCS multifocal

Targeted multi electrode montages offer the opportunity for 
more precise, meaningful stimulatio

Brain function is mediated by networks: let’s go after them!!

Classic montage for Motor Cortex stimulation using bipolar 
montage with large sponge electrodes. E-field left, target 
right

Optimized multi-electrode montage using small electrodes, 
resulting in a much better match

Presenter
Presentation Notes
Mention epilepsy as an example
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EEG & tCS: closing the loop

• Concept: Use EEG to adapt tCS parameters 
to better target some cortical circuits.

• Uses as feedback inputs EEG activity, 
accelerometry, EMG or others

• Parameters to optimize can include intensity 
at different electrodes, frequencies, phases, 
etc.

• Can be applied with tDCS, tACS, tRNS or 
endogenous waves

• Resonance phenomena with tACS already 
seen in vitro and in humans and predicted by 
models

tCS

EEG

Presenter
Presentation Notes
What is our position  in the market?



Opportunities for therapeutic use

10

P
os

t S
to

ke
 

R
eh

ab

N
eu

ro
pa

th
ic

 
P

ai
n 

D
ep

re
ss

io
n

M
ov

em
en

t 
D

is
or

de
rs

Le
ar

ni
ng

 
D

is
ab

ili
tie

s

E
pi

le
pt

ic
 

S
tim

ul
at

io
n

A
dd

ic
tio

n

U
S

 M
ar

ke
t 

S
iz

e

$43B $95B $83B $10B $2.8B $2.2B $313B 

# of Clinical 
Studies Bar

Addressable 
Market @ 
10%

$31B 
200

0

$6B 

Publications so far
(as gathered by PubMed Jan 2015)

Pain: 127 
Depression: 137
Stroke rehabilitation: 194
Cognitive Enhancement: 200
Addictive disorders: 18
Epilepsy: 20
Parkinson's: 28
Alzheimer’s: 16

Indication

US Market Size
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From the Basic Science

Presenter
Presentation Notes
Add Michael Nietsche
Josep Valls Sole




To clinical translation-BIMDC

Presenter
Presentation Notes
Add Michael Nietsche
Josep Valls Sole




Cognitive enhacement in older adults
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tCS for Cognition Enhancement – Numerical 
Competence 



To better Brain Computer Interface

Dr. Surjo
Soekadar

Prof. Niels
Birbaumer

• Soekadar SR, Witkowski M, Vitiello N, Birbaumer N. An 
EEG/EOG-based hybrid brain-neural computer 
interaction (BNCI) system to control an exoskeleton 
for the paralyzed hand. Biomed Tech (Berl). 2014; doi: 
10.1515/bmt-2014-0126 [in press].

• Witkowski M, Cortese M, Cempini M, Mellinger J, 
Vitiello N, Soekadar SR. Enhancing brain-machine 
interface (BMI) control of a hand exoskeleton using 
electrooculography (EOG). Journal of 
NeuroEngineering and Rehabilitation 2014, 11:165, 
doi:10.1186/1743-0003-11-165.

• Soekadar SR, Birbaumer N, Slutzky MW, Cohen LG. 
Brain-Machine Interfaces In Neurorehabilitation of 
Stroke. Neurobiol Dis. 2014; doi: 
10.1016/j.nbd.2014.11.025 [in press].



Stroke Rehab 



Neurophatic pain
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Effectiveness of transcranial direct current stimulation and visual illusion on neuropathic pain in spinal cord injury (Soler et al, 2010)






Future Home
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• Long-term effects and Hebbian learning: neurons that fire 
together, wire together.

• This is the basis for brain plasticity and memory 
• With tDCS modulation of firing rates we can thus alter the 

connections of neurons

• With repeated use, modulation of brain activity with tCS
alters brain connectivity



NEUROELECTRICS

Safety aspects

After thousands of hours of stimulation, short term ill effects associated to tCS in 
controlled settings remain scarce and minor

Devices need to implement safety measures

Starstim designed for safety: 

– Current at electrode <  2 mA

– Max injected current < 4 mA

– Programmend duration < 1 h

– Impedance check before stimulation

– Impedance check during stimulation

– For use with our electrodes and cap only

– Our safety record is excellent



Safety-short term
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 Short term tDCS safety is well established 
using good practices both with sponges or 
Ag/AgCl electrodes +gel.

 Ill effects limited to skin irritation or small 
burns in rare cases (probably due to wrong 
placement of sponges)

 Safety verified in adults with intact skulls, 
no implants, etc. Other grups much less 
studied.

 Research studies carefully specify and limit 
duration, intensity, repetition of sessions.

 Other forms of tCS (such as tACS, tRNS) 
less studied



NEUROELECTRICS

Long term Safety  

• Long term safety not so clear

• tCS has demonstrated physiological effects

• Stimulation affects brain connectivity and brain function.
• Effects depend on many factors: montange, intensity, duration, 

repetition framework, brain state. Age probably important.

• Response function of brain not 100% understood. E.g., 
intensity: more is less? Enhacement at a price (Ioculano & 
Kadosh 2013)? 

• Classical paradigms employing large stimulation areas 
probably affect large areas of the brain

• Need to understand these phenomena well in a controlled
fashion (i.e., medical, research settings) bofore unleashing 

tCS to the public. 



NEUROELECTRICS

What “controlled fashion” means

Today: lab, clinical settings

Transition to tele-monitored home use to better 
understand impact of repeated use in natural 
settings (NE has already begun doing this with 
partners)

Use of repeatable montages; protocols aiming for 
specificity of stimulation effects (e.g., targeted 
rather than “shotgun”).

[Protocol =  specification of electrode type, 
positions, current type and intesity, duration, session 
sequencing. ]

Modeling of electric fields 

Coregistration to study physiological effects such as 
EEG, fMRI, etc.

Safety documentation to continue checking for short 
term effects
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Ethical issues

• Participation in NERRI EU project

• Participation in Public Events

• At European level we collaborate with 
experts such Prof. Julian Savulesco

• Control over sales 

Presenter
Presentation Notes
What is our position  in the market?



Regulatory & Reimbursement
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• Medical device manufacturing license 
(Spanish Ministry of Health)

• QMS = ISO 13485 (ISO 9001 also 
included) FDA uses GMP’s

• CE Mark (93/42/EEC) Not valid for FDA
• CLINICAL EVALUATION Not valid for FDA
• IEC 60601-1 (international standard on product 

safety) Not 100% compatible with FDA

Presenter
Presentation Notes
What is our position  in the market?



 tCS holds great potential for therapy in ways not 
possible before. We focus on EEG + multielectrode
tCS solutions to help patients (clinic & home).

 Excellent scientific work (many KOL here today) and 
safety record. Need to keep funding more 
scientific/clinical longitudinal studies

 Regulatory agencies should carefully take a look 
into therapeutic and non therapeutic devices

 Create specific frameworks for novel start up 
companies willing to approach novel treatments 
combining medical devices & telemedicine services

 We are eager to help to push the field forward!

Conclusions

Ramon y Cajal (1899)

Presenter
Presentation Notes
What is our position  in the market?



A new paradigm to monitor 
and stimulate the brain
We are committed to change the way in which we monitor and 
stimulate our brains, providing innovative and affordable 
diagnosis and treatment technologies for all patients in need.

N
eu

ro
el

ec
tri

cs
Ba

rc
el

on
a 

S.
L.

 P
riv

at
e 

an
d 

C
on

fid
en

tia
l

Thank you for your attention

ana.maiques@neuroelectrics.com

For more info, visit :

www.neuroelectrics.com
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