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The Convergence of Nano-, Bio-
and Information Technology 

leading to innovation in 
Healthcare

Nicola Pangher

The age of convergence
2.Molecular biology

•Electronic Health Records
•Decision Support Systems
•Mobility
•Telemedicine
• Interoperability of 
systems

•Structural Genomics
•Functional Genomics
•Proteomics
•Smart Drugs

Information 

Based

Medicine

Biocompatible and 
pervasive

Molecular

Medicine

Example: Advancing 
into the molecular 
causes of diseases: 
Genomic MedicineExample: Wearable 

monitoring system

Example: Hi throughput 
genetic diagnostics and 
definition of risk profiles

1.Information and Communication 
Technology

D

3.Micro and Nano Technologies

A

•Monitoring
•Diagnostics
•Domotics
•Smart Surgery
•Implantable
•Drug Delivery

CB
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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?

Reality
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From Acute to Chronic: using most
resources (Oecd approx 2/3, USA 75%,..) 

Success of innovation in Medicine: cardiovascular
diseases, cancer, respiratory diseases ….   are 
chronic

Living longer

Healthcare costs rising faster than GDP

Healthcare is changing (1)

Source OECD
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Source OECD

Source OECD
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The disadvantage of Success

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

Healthcare is changing (2)
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The Paradox

Quality: 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.

Healthcare is changing (3)



The Geneva Association_________________________Etudes et Dossiers no. 336

15-7

Continuity of care (of prevention?)

HOSPITAL

DOCTOR

MEDICAL
DOCUMENTATION

ARCHIVES

DIETETICS

PHARMACY

LABORATORIESPATIENT ADMISSION

Source: European Commission

Move data, not people

Support @Home

Web access to medical data and 
monitoring systems

Video conference, access to
medical signals/images

ICT for unscheduled and 
scheduled consulting

The Network
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The aging population: the daily 
struggle

15

WebWeb

Online 
queries 

(inbound) 

Toll free Toll free 
number(snumber(s))

Telephone
queries 

(inbound)

……

Social situations at riskSocial situations at risk

RapesRapes

EmergencyEmergency

Alarms / 
notifications 
(outbound) 

To concerned Local Authorities

Information & Guidance Counter

TeSAN Multimedia Contact Centre

……

Travelling & EntertainmentTravelling & Entertainment

TransportationTransportation

Medical aids & devices Medical aids & devices 

Health Care ServiceHealth Care Service

EducationEducation

TrainingTraining

LawLaw

Independently LivingIndependently Living

Social SecuritySocial Security

Social SecretarySocial Secretary

TeSAN
database 
contents

Home Based Disease Management: Social alarms 
and planned support

Lu Ma Me Gio Ve Sa Do

111 222 333 444 555 666 777

888 999 101010 111111 121212 131313 141414

151515 161616 171717 181818 191919 202020 212121

222222 232323 242424 252525 262626 272727 282828

292929 303030

MaggioMaggio
Mo Tu We Th Fr Sa Su

111 222 333 444 555 666 777

888 999 101010 111111 121212 131313 141414

151515 161616 171717 181818 191919 202020 212121

222222 232323 242424 252525 262626 272727 282828

292929 303030

April

Frail
elderly  
person

at home
Family / Friends

Hospital

General
Practitioner

Social Service
Operator

Homecare
Worker

TelephoneTelephone
networksnetworks

Emergency Response & Monitoring

TeSAN Operations Centers

Fixed Fixed 
telephone telephone 

networknetwork

Special telephone 
+ alarm pendant or 

wristband

Early action

Early warning
call

32.000
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Going Home – Home Based 
Disease Management

Video access

Burglary alarm

Video Communication

GSM Localization

Your friend: the TV

DTT 
Decoder 
(MHP st.)

IP-Camera

DTT 
Network

TESAN 
INTEGRATED 

PLATFORM

DTT- Cable Op.
Service Provider

Content 
Publishing

DTT Service  MGT.

G
a
te

w
a
y

GPRS GPRS
Network

ADSL

Tele Monitoring Center

VPN
conn.

Content 
Evolution

Fixed Base Station

TV

DTT  - Digital Terrestial Television

Sensors
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Going Home – Home Based 
Disease Management

19

Home-based 
data transmitter

ECG 
recorder / transmitter

Blood pressure meter

Spirometer

Glucose 
meter

Digital 
scale

Home Based Disease 
Management: Infrastructure

Patient
GP

ECG recorder
/ transmitter

Cardiologist 3

Cardiologist 2

Cardiologist 1

TelephoneTelephone
networksnetworks

Multimedia Contact Center

Disease & Care Process Mgmt.Disease & Care Process Mgmt.
WebWeb
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Disease Management Services

o 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€)

400 in Lombardia

Emergency Response & Monitoring

TeSAN Operations Centers

All citizens

General
Practitioner

Telephone support: immediate & scheduling
Agenda Management:access within 24 hours
Primary care CC team
Second Opinion
Repetitive Therapy
Home care mngmt

Primary Care Emergency

Exp
40000 
citizens

Continuity of primary care
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The Primary Care JV

-
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Example: the networked organization

Wireless  Technologies

Therapy management

RFID Central

CLINICAL INFORMATION SYSTEM

Integration Middleware

RFID

PRINTER

PDAS 
RFID

Bidirectional

RFID for Patient Identification/Therapy Identification/Biomedical Device 
Identification
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Molecular medicine

Smart H

•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

• Patient centred diagnosis and treatment

•Better knowledge on patient profile management

• Respect of privacy and security issues

Clinicians Research 
Labs 

networks

Patients

• 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 

Hospitals

Project Multiknowledge

Metabolic
dataClinical

data

FMD test

IMT test

Gene expression
data Protein expression

data

On-line D A T A B A S E

A L G O R I T H MA L G O R I T H MA L G O R I T H M

PUBLICALLYPUBLICALLY

AVAILABLEAVAILABLE

DATABASESDATABASES

Gene/prot expr

DATA  ANALYSIS
PLATFORM

DATA  ANALYSISDATA  ANALYSIS
PLATFORMPLATFORM

PRE-CLINICAL
CVD
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Project match

Project Health Plus
Nutrigenomics?
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The SYMPAR Project

Conclusions
• Is there any?
• We need

– Providers
– Payors
– Politicians

Thank you

pangher@italtbs.com


