Turning computational
research into epilepsy care

www.brainfocus.tech

BrainFocus iEEG increases accuracy and saves time in localizing the epileptic
focus and its propagated areas in pharmacoresistant patients.
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Epilepsy diagnosis in context
Around 15M people around the world suffer from drug-resistant epilepsy, a
condition that can severely impact patients’ overall health condition and
quality of life.
The current gold standard in identifying epileptic tissue before resective
surgery is based on visually reviewing hundreds of hours of intracranial EEG
recordings.
Visual

inspection

of

intracranial

EEG

recordings

may

be

a

very

time-consuming procedure in which clinically-relevant information can be
overlooked when assessing hundreds of simultaneous recordings by eye.
Based on 10 years of computational and clinical R&D, BrainFocus develops
new solutions to overcome this limitation, improving diagnostic accuracy and
efficiency of drug-resistant epileptic patients.

BrainFocus iEEG
BrainFocus iEEG is a cloud-based software that assists neurologists in the
localization of the epileptic focus from intracranial EEG recordings, saving up
to 90% of reviewing time and highlighting pathological activity that remains
invisible to the human eye.
Our solution provides the clinician with a patient report featuring an
automatic

localization

of

the

epileptic

focus,

a

description

of

the

characteristic ictal-onset patterns, and spatio-temporal maps representing
the dynamic activation and propagation of the recorded regions during each
seizure.

The technology
The core technology of BrainFocus automatically localizes seizure onset
contacts in an unsupervised manner and hence it does not require prior
assumptions about ictal onset pattern (frequency bands, time periods). This
makes our solution more flexible to capture a variety of ictal onet patterns
and to unravel information that is opaque to the naked eye.
Our patented technology has been validated in two independent studies
including more than 30 patients from Spanish leading hospitals in
drug-resistant epilepsy (Hospital del Mar and Hospital Clínic). In these studies
our detector achieved sensitivity rates of 94% and specificity rates of 90%.

The interface
BrainFocus iEEG is currently under a prototyping phase and features a
graphical and user-friendly interface that is being designed with the help of
neurologists to make sure it satisfies their clinical needs.
See our video-demo and request a free trial: w
 ww.brainfocus.tech/demo

Why BrainFocus?
●

Saves up to 90% of reviewing time

●

Objective and unsupervised quantification

●

Patient-personalized reports with seizure-specific analyses

●

Visual-friendly clinically interpretable results

●

Fully compatible with current clinical protocols

Quality standards
Meeting quality standards is a priority for our team.
Our products are classified as Class IIA, at minimum. In the implementation
of BrainFocus iEEG we are seeking compliance with the following
international standards: ISO 13485 Medical devices -- Quality management
systems -- Requirements for regulatory purposes, IEC 62302 Medical device
software. Software life-cycle processes and IEC 82304 Health Software - Part 1:
General requirements for product safety.
In the upcoming months, we will seek to certify all our processes with ISO
9001.

What users say about BrainFocus
“The method is really useful to determine the electrodes / contacts involved
in ictal onset, i.e., to determine the seizure onset zone”
Neurologist-Epilepsy Program, Hospital Clínic, Barcelona

“BrainFocus is particularly useful when the ictal onset is distributed across
multiple electrode contacts that feature signal activations at different
frequencies. It provides maps of early propagation across the epileptic
network at a glance. It is not easy to precisely determine these contacts
when you are faced with hundreds of simultaneous recordings”
Neurologist-Epilepsy Program, Hospital Clínic, Barcelona

“I have been looking at BrainFocus’ maps and I have found that some
seconds before seizure onset there are some frequencies between 4 and 11
Hz that appear in the electrodes X and Y that probably trigger the seizures.
This is impossible to assess with the naked eye, but once I knew they were
there, I went back to the signals and there I found these frequencies,
Indistinguishable from the background activity without this type of analysis.
Now we will pay greater attention to these electrodes when planning the
patients’ surgery. This is really helpful and promising”
Head of the EEG Lab-Epilepsy Program, Hospital Clínic, Barcelona

Real-case examples
Patient 1
57 year-old woman with epilepsy onset at 17 years of age and a frequency of
1-2 seizures per week. The patient had 13 SEEG electrodes implanted with a
total of 151 contacts.
The patient was diagnosed with left temporo-occipital epilepsy. After left
temporal anterior mesial resectomy the patient is Engel I with one year of
evolution.
BrainFocus

retrospective

analysis

was

concordant

with

visual

SEEG

inspection. Clinical seizures started with a slowing of activity in the posterior
insula (IP1). Fast activity was first registered in the posterior hippocampus
(HP1-3) that rapidly propagated to the anterior hippocampus (HA2-5) and to
temporo-occipital regions (TPO1-2). Ictal activity finally progressed into the
posterior insula (IP1).

Patient 2
A 45 year-old woman with epilepsy onset at 26 years of age and a frequency
2-3 seizures per week. The patient had 14 SEEG electrodes implanted with a
total of 154 contacts.
The patient was diagnosed with left temporal lobe epilepsy. After left
temporal mesial anterior resectomy the patient was seizure-free for 3
months. Afterwards, seizure relapse at a frequency of 1-2 per month occured.
Seizures were found to start with LAFA activity at anterior portions of the
hippocampus (HA1-3), then propagated to the posterior hippocampus (HP1-3)
and later to the anterior and posterior regions of the insula (IA, IP and IPP,
respectively).

BrainFocus

analysis

was

concordant

with

visual

SEEG

inspection. In this case, however, our analysis also revealed an early activation
of the posterior insula (IPP2-4) at 40 Hz that remained elusive to visual
inspection. Posterior parts of the insula were active much before seizure
onset. Posterior insula might act as a secondary generator after removal of
the primary seizure onset zone.

About BrainFocus
BrainFocus is an initiative from a team of mathematicians, engineers and
researchers with a broad experience in computational neuroscience, signal
processing and epilepsy research and counts with the support of neurologists
with a recognized career in clinical practice. With 10 years of research
experience, our team wants to bridge the gap between computational and
clinical neuroscience in order to transform advanced computational tools
into real epilepsy care.
BrainFocus currently operates from the Center for Brain and Cognition
(Universitat Pompeu Fabra, Spain) and is expected to be constituted as a
spin-off company in the forthcoming months.
Our team applies signal processing tools to brain recordings measured by
EEG sensors to increase accuracy and save time during diagnosis of
drug-resistant

patients. Our tools offer objective quantifications that

complement the clinician’s visual inspection.
We have developed BrainFocus iEEG, for intracranial recordings, and are
currently working on extending our technology for scalp EEG.

The team

Adrià Tauste Campo, PhD, C
 o-Founder
https://www.linkedin.com/in/atauste/
Dr Tauste Campo is a Mathematician and Telecommunications Engineer,
holds a PhD in Engineering from the University of Cambridge, and has 15
years of experience in scientific research,holding international fellowships
and grants and featuring more than 40 publications in cross-disciplinary and
specialized journals. He has been in the advisory board of an epilepsy-related
start-up company, has co-organized one international workshops on epilepsy
and has given more than 15 invited talks in conferences, research centres and
hospitals.

Manel Vila-Vidal, MSc, Co-Founder
https://www.linkedin.com/in/manel-vila-vidal-962346102/
Mr. Vila-Vidal has 4 years of experience in scientific research, featuring several
publications in epilepsy. With a double-degree in Mathematics and Physics,
and postgraduate studies in Data Science, he has received funding from
“laCaixa” Foundation to pursue his PhD in Computational Neuroscience. Mr.
Vila-Vidal is part of an international project funded by the Swiss National
Science Foundation that gathers some of the world-leading experts in
epilepsy research.

Bart Huisken, Msc, MBA, C
 o-Founder and B
 usiness & Strategic advisor
https://www.linkedin.com/in/barthuisken/
Mr. Huisken is a serial entrepreneur, consultant and Non Executive Director
with 25 years of industry experience in SaaS, IoT and MedTech setting up tens
of companies and business units, leading customer discovery, defining
strategy, raising financing rounds, building teams and setting up global
distribution. He holds an MBA from INSEAD and was a former Intrapreneur at
Ericsson.

Scientific advisoring
Gustavo Deco, PhD, ICREA Research Prof.
Head of the Centre for Brain and Cognition, Universitat Pompeu Fabra (Spain)

Clinical collaborators
Antonio Donaire, MD, PhD
Head of the EEG Lab-Epilepsy Program, Hospital Clínic, Barcelona (Spain)
Mariam al Khawaja, MD
Neurologist-Epilepsy Program, Hospital Clínic, Barcelona (Spain)

Grants
CaixaImpulse Validate
UPF INNOValora

Collaborators and funding agencies
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Patents
EP 19382423.2. Filed 27 May 2019
PCT/EP2020/064532. Filed 26 May 2020 with a favorable report.
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