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The Convergence of Nano-, Bio-
and Information Technology
leading to innovation in
Healthcare

Nicola Pangher

2.Molecular biology

Molecular

Medicine

1.Information and Communication
Technology

=Electronic Health Records
«Decision Support Systems
<Mobility

=Telemedicine

= Interoperability of
systems

=Structural Genomics
<Functional Genomics
=Proteomics

«Smart Drugs

Information

Based

Medicine

=Monitoring
<Diagnostics
<Domotics
«Smart Surgery
<Implantable
«Drug Delivery

3.Micro and Nano Technologies

Biocompatible and

pervasive Example: Hi throughput

genetic diagnostics and
definition of risk profiles
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TELEMATIC ANG BIGMEDICAL SEAVIZES

The Bathroom centered
healthcare service

Bathroom >> Apartment
FDA Approved Bathroom

Who pays for bathroom, comsumables,
maintenance, ..

Who is the doctor in charge of the
bathroom?

Liability?
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Figure 1.1 Evelution of public and private QECD health spending '
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1. Urwweighted average of available OECD countries. As a % of GDP.
Sowrce: OECD Health Database (2004).

Figure 1.2 Total increase in health and long-term care spending, 2005-2050 1
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Figure 2.1 Public health care expenditure by age groups '
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TELEMATIC ANG BIGMEDICAL SEAVIZES

From Cure to Prevention: manage your
wellness

Risk factors: diseases can be avoided. WHO -
80% of premature heart disease, stroke and type
2 diabetes is preventable, 40% of cancer is
preventable

Lifestyle management

Bring in molecular medicine: genomics,
proteomics, metabolomics - individual risk,
prevention and therapy profile

TELEMATIC ANG BIGMEDICAL SEAVIZES
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The Paradox

HEALTHCAJ% S[cl/
SERVICES w

TELEMATIC ANG BIGMEDICAL SEAVIZES

Quiality: patient-centered processes

Evidence Based Medicine: Outcome/Costs

Risk management: reducing medical errors

Innovation: managing trials for new
processes/devices/drugs. Impact of
pharmacogenomics/personalised medicine.

TELEMATIC ANG BIGMEDICAL SEAVIZES
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MEDICAL
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TELEMATIC ANG BIGMEDICAL SEAVIZES

Source: European Commission

Move data, not people

H 3% P{ Ta { Support @Home

Web access to medical data and

? . monitoring systems
rma “‘f
lL Video conference, access to
medical signals/images
HO me

ICT for unscheduled and
scheduled consulting

TELEMATIC ANG BIGMEDICAL SEAVIZES
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Emergency

Rapes

Social situations at risk

To concerned Local Authorities

TeSAN Multimedia Contact Centre

Online
queries

(inbound SociallSecretary
Information & Guidance Counter ) )
Sociall Security/

Independently Living

Law
Alarms /

notifications

Training
Telephone
(outbound) queries
(inbound) Education

Health Care Service
Toll free

numbe(s) Medicallaids & devices

Transportation

Travelling| & Entertainment:

General
Practitioner

Social Service
Operator

A
Homecare
Worker

jTlels
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TeSAN Operations Centers

Emergency Response & Monitoring

Telephone
networks

Fixed
telephone
NEWOIiK

Frail

Special telephone

elderly
Family / Friends + alarm pendant or person
wristband athome
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=

Video access

Burglary alarm

m E E Video Communication

TELEMATIC ANG BIGMEDICAL SEAVIZES

Fixed Base Station
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Going Home — Home Based
Disease Management

ECG
recorder / transmitter "
; Digital
/ scale

Home-based
data transmitter

Glucose
meter

Spirometer

Home Based Disease
Management: Iﬂrlfrastructure

M‘M Multimedia Contact Center
P
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| *a Patient
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0 Home based follow up for patient with CHF,
DRG value 1500 Euros/Year, based on!
Cardiology dept in Hospital.

» Home rehabilitation with a Fee for about
135€/patient/day (21 days availability of an
operating centre, web based portal application
and leasing of telemedicine equipment (ECG)),
home care and visit of nurses, Physiotherapists,
doctors... (traditional Fee 250€)

] r]e]s 400 in Lombardia

TeSAN Operations Centers

General
Practitioner

All citizens

Primary Care Emergency *

Telephone support: immediate & scheduling
Agenda Management:access within 24 hours

Primary care CC team Exp
Second Opinion 40000
Repetitive Therapy citizens
Home care mngmt

..agog
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Patlent
Operation
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Clinlcal
Manager
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Example: the networked organization

" -"} | — 'k
T T gty e -
POSTAZION @i TELECONSULTO -’ - e ‘l ‘-, LN o
LOCALE (10 per 1155 T Iy et |
-y I \y {
1 ] =1

Gieviore Centrale
delle Transasimni

T

Wireless Technologies

RFID for Patient Identification/Therapy Identification/Biomedical Device
tdentification
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<Immediate usage to intelligible enhanced

patient information

*Knowledge creation&sharing in multidiscipline
ambience

*Research based approach for knowledge leveraging|
on diagnosis and treatment

*Unique tool to manage heterogeneous data sets
related to single patient

<Integration of genomic, proteomics data in the
clinical domain

*Mining and modelling heterogeneous data sets for
research purposes

<Advanced clinical guidelines development

Clinicians

R ch
Labs
networks

Smart H

« Patient centred diagnosis and treatment
*Better knowledge on patient profile management

* Respect of privacy and security issues

= Vertical integration of the various datasets
(imaging, genetic..) and clinical patient data
«Improve service provision, patient
outcomes and cost savings

*Build and maintain complex clinical

and research knowledge

atients

Hospitals
L Metabolic Gene expression
Clinical data data Protein expression
data \ / / data
On-lineDATABASE e PUBLICALLY
Gene/prot expr AVAILABLE
DATABASES
DATA ANALYSIS —_—
PLATFORM
v v / IMT test
ALGORITHM PRE-CLINICAL
CVvD -
FMD test
mfTlB]S]

15-14




The Geneva Association Etudes et Dossiers no. 336

Project match

MATCH

Home

The Project
Consortium
Workplan
Deliverables

Field trials

The MATCH project will prowide health professionals with 2 multi-functional platform for colon cancer
prewention and pharmaceutical research, aiming at new drug design and discovery. It will contribute directly
1o the health care sector by grouping previously unrelated data and reducing cost of expensive trials in the
area of biochemical and pharmaceutical research.

MATCH project is financially supported by European Community; it started in January 2008 and will be
completed within 30 months

Project Health Plus
Nutrigenomics?

Ressarch  Muthorlzation  Researh  Ressarch  Research  Information  Information  Rasults ereating,
alth.plus gols  defiidon  cubjects  metadology  tools  collection  analysis  dietary advice

dpraving Kirowiedge and Becishinr
Support fr Healtly Lifestyles
tedeeome @ feading wed dased weiht ontrel, feed
R R e ) Einde pate Subject profle  Mutritonalprofile . Detary advice Data Wutritionalplan  Menitering
collection callection and recommendations  Import/fexport  preparation [alerting]
Operative subsystem
MNecess to nutrition Subject data collection Data processing Reports and advice Risks evaluation
Information and Food diary insertion and evaluation provisian and dietary advice

Promational subsystem
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DRUG
REPOSITORY

J [

Personalised
Treatment

EHR T
Clinical data

Genetic Data

Environmental History
Disease History Data DMDO -

| s acouisiTiON | | 4] | | REMOTE
Simptoms History AND FUSION MONITORING

Pharmacologic History

MNeuron Images »| Trial Admissi
Cognitive Functions Criteria
History
3

Molecular Biomarker

EEG/EMG/PET

Clinical Exams

Monitoring

* |s there any?
* We need

— Providers
— Payors
— Politicians

Thank you

pangher@italtbs.com

TELEMATIC ANG BIGMEDICAL SEAVIZES

15-16



