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Medtech?

Medical technology, or "medtech,” may broadly include
 medical devices,

« information technology,

* biotech,

« and healthcare services.

https://en.wikipedia.org/wiki/Health technology
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BREAKDOWN OF TOTAL HEALTHZARE EXPENDITURE IN EURDPE (REF. 5)
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MEDICAL DEVICE TRADE BALANCE BY COUNTRY (INCLUDING INTRA-COMMUNITY
TRADE, MILLION EUROS), 2016 (REF. 6)
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TOP 10 TECHNICAL FIELDS IN PATENT APPLICATIONS.
NUMBER OF PATENT APPLICATIONS FILED WITH EPO, 2016 (Rer. 1)

The European Medical
Technology Industry

o — in Rigures / 2018
5,744 BIOTECHNOLOGY . »

';.2 MedTech Europe

5,754 PHARMACEUTICALS

from diagnosis to cure
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Especializagao Inteligente c Lisb@ZOZO

e Promover a consolidacdo das equipas de investigagdo contrariando logicas de fragmentacgdo e assegurando a massa critica

Investigagao

* Promocdo de projetos com alinhamento estratégico entre a academia e as empresas

e Fomentar a harmonizagdo entre a investigacdo fundamental e a investigacdo aplicada e promover o didlogo entre academia e

empresas

e Ligacdo dos centros de investigagdo com as unidades de cuidados de saude

Transformagdo de
conhecimentos

* Registo de patentes e protecdo dos spin-offs das universidades

¢ Registo internacional de patentes

¢ Internalizacdo de competéncias nas dreas de propriedade intelectual nas instituicoes

e Atracdo de investimento direto estrangeiro (IDE) nos dominios da investigacdo clinica /transformagdo conhecimentos

¢ Desenvolvimento e comercializacdo de produtos e servigos que deem

resposta aos problemas de saude iwe mais afetam as

populagdes

e Internacionaliza¢do df bens transaciondveis  estabelecimento de parcerias ou modernizagdo tecnoldgica dos processos de
Industria fabrico

e Investimento industrial nas areas dos bioldgicos) dispositivos médicos high tech pu dos biomateriais

e Areas n3o industriais, nomeadamente dq engenharia, desenvolvimento de aplicagdes e servicos

» Diagnostico especializado, por exemplo a nivel molecular, terapias celulares para medicina regenerativa, e desenvolvimento e

produgdo de biofarmacos

e Area dos ensaios clinicos de fase I/1l/Ill e IV
Servigos

e Turismo de saude/turismo médico

¢ Envelhecimento Saudavel: projetos colaborativos entre operadores e

aplicacdo de

comunidade de I&D e promovendo a investigacdo e

brocessos avancados de envelhecimento ativo e bem-estar

¢ Atracdo e acolhimento de investigadores e estudantes estrangeiros

=
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Five Research Labs @ INESC-ID

Medtech

?

Board of Fatrepreneurship

Dl t and Technology
Lol Transfer Office Advisory Board

°

o

Project Human
Support Resources
Office Office Sclentific Council

Energy Information Interactive Embedded Computing

Systems and Decision Intelligent Electronic Systems and
Support Systems Systems Communication
Systems Networks

o

Administrative Support
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Microelectronics for Health Applications

Design IC
M Kits Fabl‘lcatlon LabOI‘atOI‘y

e Cadence e AMS 0.35um e Europractice e RF up to 20GHz
Analog/mlxed e Synopsys e« UMC 130nm, « CMP e bonding
e Digital e Mentor 90nm, 65nm

e die probing
e general purpose

e Xilinx ¢ ST SOI 28nm
e Altera o

Electroceuticals/Implants/Lab-on-chip/etc

» Require Integrated Sensors w/microelectronics:
single/arrays
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Recent new projects - Related Applications

UNSEEN .: UWB Non-Invasive Screening for Breast Cancer
LISBOA-01-0145-FEDER-031416

MagScopy4IHC .: High-resolution Magnetic Scanner

for Inmunohistochemistry
LISBOA-01-0145-FEDER-031200

STARCHIP .: Smart TubulAR sensing

and actuation devices for lab-on-CHIP platforms
FP7-AAT-2“12.RTD.LO Flowing magnetic particles

InIe m
- 1))},

Encontro de Clencmaggung tube-electronics connections

Moldable tube with sensing and actuation capabilities
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12 National partners consortium

....also the Portuguese Node of

ELIXIR
(European Life Sciences Infrastructure for Biological Information).

ELIXIR'’s vision for the future is to provide researchers in
academia and industry with seamless access to biological

information that will revolutionise discovery in the life sciences,
by integrating data at different levels of analysis, for example
from molecular biology to industrial solutions.

elixir 210
PORTUGAL
L ® 2 ZO ” PORTUGAL
15 e 2020
Infraestrutura
( ’ IAO EUROPEIA Nacional de
ﬁ; REPUBLICA G THONGKOCIA Computagao
L — - PORTUGUESA | 'mewmex Distribuida

L
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PRECISE - Accelerating progress toward the new
era of precision medicine (SAICTPAC/0021/2015)

“We believe this is the right time to start broadly applying the concept of prevention and
treatment strategies that take individual variability into account, so that one day all
patients will be offered customized care with treatments that match each individual's
molecular profile and personal history. PRECISE aims to accelerate progress of
Portuguese health care toward the new era of precision medicine.”

Keywords: Precision Medicine, Health technologies, Oncology, Inmunology

B @ Instituto TECNICO
MMoe V™ W LsBoA © IBB Le.sad

Lleoa Institute for Bioengineering and Biosciences
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Statistical and machine learning
methods for clinical data

Clinical decision support systems for
personalized medicine

I, Outlier detection and robust regression
Survival analysis and Cox regression

Supervised classification and logistic regression

2. Structured sparse models for multi-omics patient data

Analysis of short time series (Patient stratification, biomarker
discovery)

Regularized optimization (Network-based)

Joint models (Longitudinal + Survival)

l) escid
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PRECISE VRE

PRECISE Project Virtual Research Environment

Explore

G

Dofnain workflows and data

\ W 4
Explore workflows

Bioinfo Workflows

See and use the workflows that other users
have made public

News / Publications

Keep up with the latest news on Precision
Medicine

Search

Home GetStarted Explore ¥ Analytics ¥ Social ¥ About * Signin

Databases

Search domain-specific public repositories
for information

4
g

External Tools

Public services that might be useful in
Precision Medicine

Public Data

Resources that provide public data for
research

o

Get Started

Confused? No worries, we have made
tutorials for you

Encontro de Ciéncia 2018
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Stroke challenge
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Text Mining on Clinical Records

Contents lists available at ScienceDirect

Journal of Biomedical Informatics

R journal homepage: www.elsevier.com/locatel/yjbin

Deep neural models for ICD-10 coding of death certificates and autopsy
reports in free-text

Francisco Duarte™", Bruno Martins®, C4tia Sousa Pinto”, Mério J. Silva®

* INESC-ID, Instituto Superior Técnico, Universidade de Lisboa, Portugal
® Diregdo-Geral da Satide, Portugal

‘ INITIALIZATION WITH CO-OCCURRENCES
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Speech and Language Technologies for Health

Assistive Technology

Screening, diagnosis, therapy and monitoring

Active ageing
Medical text

Pesc id
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Screening, diagnhosis, therapy and
monitoring

e Linguistic features (=> Speech-to-text)
e Semantic Fluency test

» Name items belonging to a given semantic category (e.g.,
animals)

e Picture description

» Syntactic, semantic and information impairment, ...
detected in among patients with dementia (e.g.
Alzheimer’s disease)

Encontro de Ciéncia 2018 4 July 2018



Assis=ve Technology

0 Hearing impairment (sub=tling, LGP translator, ...)

0 Visual impairment (TTS for content access, spoken books, ...)

0 Cerebral palsy (TTS with virtual keyboards and word predic=on)
0 Physical impairments (control, home-automa=on, ...)

o
transportes foram o sect: T =
** esteve em foso durante o cla que. >R Xxleo) F [

NGE DESASTIADO

mmmmm
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0 VITHEA — Virtual therapist for Aphasia

0 Therapist module: create, edit, delete pa=ents
exercises

0 Pa=ent module: access to therapy sessions
[0 Tracks pa=ents evolu=on

Used in 4 hospitals
~160 users,
~1400 exercises (19 types)
Four prizes
1 year demo at
“EUREKA GOES CRAZY”

Encontro de Ciéncia 2018 4 July 2018



Advanced brain data analysis

EEG data is 4D: observation, spatial, spectral and temporal dimensions

Lack of algorithms to describe comprehensive brain patterning

Two paradigms:

1. Unsupervised unraveling of intentions based on brain signal responses

2. Well-defined brain patterns to be trained and reproduced to isolate intention

o

Power 10*log, o(uvzmz)

Encontro de Ciéncia 2018
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Advanced brain data analysis

= Comunnication and remote control of interfaces
=(medical, transports, domotics, robotics, games)

= Navegation in virtual environments
= Well-being and neuroplasticity:
= motor and cognition recovery
= developing latent skills; fast learning

Challenges:
= Low-cost yet reliable brain wearables
= Adequate brain patterning (learnability and reachability)

]:I;esc id
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Healthcare Information Systems

* Public Health Informatics

- Integrating Sentinel Surveillance Systems and Electronic Health
Records

— Automated Daily Mortality Surveillance Systems
— Mass Gatherings

p
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BeHealsy

PhD in Biomedical Engineering and
Health Systems

o CEMACUBE MTiH
Common European Master’s Master Technological
Course in Biomedical Engineering Innovation in Health
e T
sl A mc !“c"r;f.i:‘ﬁ;
ini Dublin UNERSITEn ----snmws AT pOLTECNICA |
NIHAACH The University of Dublin GENT Engineering the futur
UNIVERSITY % umc

E3E [INIVERSITAT»
UNIVERSIDADE
BUSBO e BARCELONA

J Uiseoa

AIM: to train students in
innovation and
entrepreneurship in
Biomedical Engineering

AIM: to offer a federation
of Master programmes in
Biomedical and Health
Engineering.

Non-academicBartners@nvolvedd@n@aster

EIRGB Medtronic l
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