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Introduction to the R4H project
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Trends in society

ÅPull: Social trends in healthcare

ïPressure on healthcare due to ageing

ïPressure on healthcare due to increased welfare

ÅPush: Technological trends

ïDevelopments in ICT (intelligent, ambient, computing 

power)

ïDevelopments in mechatronics (miniaturization, systems, 

cost reduction)
The new ñwaveò of robotics
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Project objective

ÅMain objective:

ïñto produce a roadmap of promising applications of 

robotics in healthcare, encompassing also associated 

technologies, research directions and expected impactò

ÅThe results will provide input for the further 

development of FP7 in this field (working program)
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Project results



R4H presentation Dutch robotics 2009

Result: 21 innovation areas
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Result: 25 key technologies
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Robot assisted
coordination

Intelligent
fitness systems

Robots
supporting
mobility

Robots for physical
therapies

Robots for minimal
Invasive surgery

Robotized precision surgery

Robots for surgery assistance
Robots assisting small
medical interventions

Robot assisted
mental therapies

Robotized Logistical support

Robots for physical
healhtcare tasks

Systems supporting manipulation

Micro and nanobots

Patient
Monitoring
robots

Tele diagnostics and Monitoring robots
Intelligent prosthetics

Smart pills for diagnosis

Remote surgery robots

Robotized analysis of motor
coordination

Robotized paramedical tasks

Market attractiveness vs industry pos

Industry position Ą
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Development phase of innovation areas
Invention Research Innovators Early adopters Early majority

Intelligent fitness systems

Robotized motion and coordination analysis

Tele diagnostic and monitoring systems

Smart Medical Capsules

Systems supporting manipulation

Systems supporting mobility

Intelligent prosthetics

Robotized physical tasks in care taking

Robotized paramedic tasks

Logistical robotized support for nurses

Patient monitoring robots

Robot assisted physical training therapy

Robotized motor coordination therapy

Robot assisted mental, cognitive and social therapy

Robot assisted micro surgery

Robots for surgery assistance

Robots for precision surgery

Robots systems for minimal invasive surgery

Medical and micro nanobots

Remote surgery robots

Robots for assisting small medical interventions
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Coverage of the areas (n=355)

0 5 10 15 20 25 30 35 40 45 50

Intelligent prosthetics
Robotized systems supporting manipulation

Robotized systems supporting mobility

Intelligent fitness systems
Robotized analysis of motion and coordination

Smart pills for diagnosis
Tele diagnostic and monitoring robotic

Robot assisted mental, cognitive and social
Robot assisted motor-coordination therapy

Robot assisted physical training therapy

Medical  micro and nanobots
Remote surgery

Robot assisted microsurgery
Robotic devices for minimal invasive surgery

Robotized assistance for small medical
Robotized endoscopic assistance

Robotized precision surgery
Robotized surgery assistance

Logistical robotized aid for nurses
Patient monitoring robots

Robotized paramedic tasks
Robotized physical tasks in care provision
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Country participation (n=355)
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Australia
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Spain

Taiwan

Denmark

Ireland

South Korea

Austria

Belgium

Singapore

Switzerland

Canada

Finland

Israel

Sweden

Netherlands

Italy

UK

France

Japan

Germany

USA
One product:
China

Czech Republic

Hungary

Iceland

Luxembourg

Poland

Russia
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Roadmaps

ÅSelection based on

ïRelevance for E-health

ïMarket and industrial attractiveness

ÅSelected innovation areas:

ïRobotized surgery (integration of several areas)

ïRobot assisted Motor coordination analysis and therapies

ïRobot assisted Social therapies

ïPatient monitoring robots

ïSmart medical capsules

ïIntelligent prosthetics
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Robotized surgery
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Integration to workflow

Intuitive interfaces

Localization of robots

Real time body scan-operation

Integration of imaging and data processing
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Multi spectral sensory

Integration of the operating theatre

External guided navigation

Identification of actual benefits

Robotic systems for biopsy 

Further miniaturization

Enhanced tissue modeling

2025

Sensors for dynamic tissues

Hand held, impaired systems for MIS

In vivo robotic systems

Robots for tumor resection

Robots for plastic surgery

Full integration of robotic systems in the OR

Urological robotic surgery systems

Identification of champions

Decrease of operating costs
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Conclusions and recommendations
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6½ Priority innovation areas

Å Smart medical capsules

Å Intelligent prosthetics

Å Patient monitoring systems

Å Robotized analysis and therapy of motor coordination

Å Robot assisted mental, cognitive and social therapies

Å Surgical robots

Å Robotized assistance in nursing and paramedical care
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Conclusions on innovation areas

Å Application of robotics in healthcare is still in its infancy, although 
some commercial products are seen

Å The connection of research to industry and users is (in general) 
limited

Å Ethical and legal aspects are limited, but some are crucial (e.g. 
institutional barriers)

Å Hard evidence on actual benefits is still limited

Å The R4H network is international and dispersed over many 
countries
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Kansen voor robotica specialisten

ÅTNO Brein initiatief:
Inzet van onderzoekers van bedrijven en TUôs onder de 
vleugels van TNO (detachering)

ÅGerichte ontwikkeling van grote 
onderzoeksprojecten voor ñrobotica in de zorgò

Arjan.rensma@tno.nl

Doe mee / kom met suggesties!


