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Starlab — a brief introduction

A private R&D company
based in Barcelona (since
2000)

Transforming Science into
echnologies

Developing new products
and services with profound
and positive social impact
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A new paradigm
to monitor and
stimulate the
brain

Mobile brain

signal sensing
and stimulatio
systems
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Digital Brain Health
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INTERACTION
VIABILITY
EXPERIMENTS

Studying Conscioushess
in the electrical brain
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Biomarker Research

Turn-key and custom
solutions for the
development of
neurophysiological
biomarkers.

neawrciai® gl

L m
AR mEE
——— | mam



http://localhost/~aureli/ReportsSample/MTA004_Ojos_Cerrados.html

Biomarkers — Parkinson’s

_ HC vs PD Waration of performance wit sample si
LI g e

CR (Acc) N = 41 94 %

CR (Acc) N =82 93 %

CR(Acc) N=118* 94 % 9
O
O
=T
N =41,82, 118
CR = Classification Rate B C D
Acc = Accuracy e | [ HC vs RBD+PD+LED
HC = Healthy Control [JiED vsFPD
PD = Parkinson’s Disease or- =2§g v EB -
W
LBD = Dementia with Lewy Bodies -
. . 1 e ]
RBD = REM Behaviour Disorder 35% subjects, 70% subjects, Full data set (n=11%

THE MICHAEL J. FOX FOUNDATION
FOR PARKINSON’S RESEARCH




Biomarkers — ADHD
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Absolute Power in Beta Band

® alpha band is shifted
towards the theta band (all
channels, EC)

® significant differences
p<0.05 in theta at Fp2, and
Cz, and in beta at C3

® significant asymmetries in
theta at Cs (p<0.0001), and Fs
(p<0.01)

aureli.soria-frisch@starlab.es



mailto:aureli.soria-frisch@starlab.es
mailto:aureli.soria-frisch@starlab.es
mailto:aureli.soria-frisch@starlab.es
mailto:aureli.soria-frisch@starlab.es

Foetus
Conscius
wakefulness

Machine

Minimaly
Conscious
state

General

anesthesia Vegetative

state

Coma

LUMINOUS H2020 FET PROJECT |/10/2/16 | STARLAB LIVING SCIENCE | BARCELO A LUMINOUS PROJECT




\‘1 "\ -\
\
\
- -
‘, S ’
”

Starlab Neuroscience
o~ F - - | A

~ MAGIC

product
concept

starab  N\E
neur_oe]ectrics‘@?



Alteration of the brain activity
through targeted delivery stimulus

Visual as in Neurofeedback or BCI Electromagnetic as tCS




Alteration of the brain activity
through targeted delivery stimulus

In BCI or Neuofeedback
therapies brain-waves are
transformed in gaming
commands - this has a
neuromodulatory effect

Visual as in Neurofeedback or BCI




Transcranial Current Stimulation

Non-invasive neuro-stimulation uses low amplitude current delivered directly to
the surface of the scalp via electrodes.

Small currents (~1mA) are passed
directly through the scalp to modulate
activity. Firing rates of the neurons
increase when the current is applied
in the direction of the axons and
decreases if the current is reversed.
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9-volt http://chem11.proboards.com/thread/2332/
SN Direction of current flow ~ human-experiment-vi
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Transcranial Current Stimulation - modern approach

Non-invasive neuro-stimulation uses low amplitude current delivered directly to
the surface of the scalp via electrodes.

Small currents (~1mA) are passed
directly through the scalp to modulate
activity. Firing rates of the neurons
increase when the current is applied
in the direction of the axons and

IBS

ON-INVASIVE BRAIN STIMULATION
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Transcranial Current Stimulation - indications

o Stroke rehabilitation

o Neuropathic chronic pain
o Major depression

o Enhancement

O

Addiction

ON-INVASIVE BRAIN STIMULATION
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Stroke rehabilitation Adeyemo et al 2012 F. Psychiatry

Fregni et al
Takeuchi et al

Lomarey et al
Lomarey et al
Malcolm et al
Knhedr et al
Khedr et al
Ameli et al
Humme| el al
Fregni &t al
Fregni el al
Emara et al
Emara et al
Boggio et al

Confono et al
Hesse et al

oudi et al
Mair et al

Nai ef a T'his review of the transcranial stimulation articles includes data

Bolognini et al
Bolognini et al

Soogni et from 50 articles, assessing 1314 (1282 stroke patients and 32
o healthy) subjects. In summary, the data suggest the use of non-

invasive brain stimulation in stroke population is associated
with improvements of motor outcomes. There was significant
heterogeneity of patient population characteristics, intervention
parameters, and selected assessments.

Combined




Neuromodulation

Neurofeedback/BCl for Therapy, and Brain Health
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Neuromodulation

Neurofeedback/BCl + tCS

HOME RESEARCH KIT

neurosurfe

neurosurfer

]
Beth Israel Deaconess HARVARD MEDICAL SCHOOL
Medlcal Center @ TEACHING HOSPITAL —
UGS INSTITUT {J[@}[}
& GUTTMANN A2
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Stroke rehabilitation at Burke Rehabilitation Centre
Brain Stimulation tCS for Therapy, and Brain Health
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Neuropathic Pain treatment tCS + VR/AR
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Dyscalculla treatment with tCS ,
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Safety aspects Kessler et al 2012 Brain Stimulation
137 subjects

Headache I i i 1 ! Headache I 3 3 :
Difficulty concentrating I_'—4 ! Difficulty concentrating | | . . .
| -
Mood change | | ! ! | Mood change | | : \
. o I . .
Visual perception change I s 1 | Visual perception change | | . : !
ingl ' : Tingling | fu—— :
Tingling | e . . | ! . .
I | : itching |  js—— . .
ltching | : | . .
1 Burning | | i 5 g
BUMNg | e — Pain| ! . .
| .
v | . .
Pain | mo— Fatigue | | . . . '
A | - - :
Fatigue | | . . Nervousness | | :
Nervousness | | ! ! Unpleasant feeling | | . 3 :
Visual sensations I i { : i Nausea | | :
T T T T T T T T T T
1 2 3 4 5 1 2 3 4 5
Side Effect Severity Rating Side Effect Severity Rating
sham [ active [ 1 sham I active
during after
Results

No serious adverse effects occurred. Side effects most commonly reported were tingling (76%), itching
(68%), burning (54%), and pain (25%). Side effect severity was mild, with fewer than 2% of responses
indicating a severity > 3 on all questions except tingling (15%), itching (20%), burning (7%), pain
(5%), and fatigue (3%) during stimulation. Rates of sensory side effects were statistically significantly
higher in active stimulation sessions compared with sham sessions. No other stimulation parameters
had a statistically significant impact on side effect occurrence.
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Safety aspects

TDCS has been tested in thousands of subjects world- wide with no evidence of
toxic effects to date. In addition to the hundreds of studies exploring tDCS effects
in diverse contexts, some studies have focused specifically on safety.”

[Clinical research with transcranial direct current stimulation (tDCS): Challenges and future
directions

Andre Russowsky Brunoni,a Michael A. Nitsche,b Nadia Bolognini,c,d Marom Bikson,e Tim
Wagner,f Lotfi Merabet,g Dylan 1. Edwards,h Antoni Valero-Cabre,i Alexander Rotenberg,]
Alvaro Pascual-Leone,k Roberta Ferrucci,| Alberto Priori,| Paulo Sergio Boggio,m Felipe
Fregni]

Application times > 40 minutes are for Research Use only.
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