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Reference projects

• FP6 Network of Excellence Nano2Life

– Bringing nanotechnologies to life

• FP7 Support Action EuroNanoBio

– A roadmap towards EU capacity in nanobio

• Eur. Technology Platform on Nanomedicine

• French Technology Platform on Nanomedicine
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« … Human health has always been 
determined on the nanometer scale; this
is where the structure and properties of 
the machines of life work in every one of 
the cells in every living thing. The 
practical impact of nanosciences on 
human health will be huge ».

Richard E. Smalley, PhD
1996 Nobel Laureate

What is nanomedicine?

• There is nononononononono nanomedicine, there is nano 

inininininininin medicine 

• Nanotech is an enabling technology with  

many medical application areas
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Eur. Tech. Platform on Nanomedicine, SRA, Nov 2006

What is nanomedicine?

• NanomedicineNanomedicineNanomedicineNanomedicine = application of 
nanotechnology to achieve breakthroughs in 
healthcare. 

It exploits the improved and often novel
physical, chemical and biological properties of 
materials at the nanometer scale.

Nanomedicine has the potential to enable
early detection and prevention, and to 
essentially improve diagnostics, treatment
and follow-up of diseases.

What does nano bring to medicine?

• Ultra-miniaturisation

– Same scale as biomolecules

– Small enough to enter cells

– Specific physical properties

• High surface/volume ratio

– Fast (bio)chemical reactions
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Nanomed applications domains

• Diagnostics
– In vivo imaging

– In vitro diagnostics

• Drug delivery
– Nanopharmaceuticals

– Nanodevices

• Regenerative medicine
– Smart biomaterials

– Cell therapies

• Inplants and wearable sensors

Diagnostic and preventive treatment

• Through screening and early diagnosis find disease 

• Early and intervene early
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The ETP-Nanomedicine roadmap
(1/3)

• Diagnostics

– In vivo imaging

• Improving quantitative imaging 

systems

• Developing new contrast agents

– In vitro diagnostics

• Multiparameter analysis (multiplexing)

• Sensitivity, speed, precision

• Low invasiveness

• Integration into healthcare systems

The ETP-Nanomedicine roadmap
(2/3)

• Nanopharmaceuticals
– Encapsulation into nanocarriers

• Biocompatible nanocarriers

• Crossing biological barriers

• Non invasive delivery routes 

– ex: Central Nervous Systems

• Encapsulation of biologicals 

– proteins, antibodies, nucleic acids, 
antigens, peptide mimetics

– Nanodevices
• Metering systems to verify the delivery

• External activation like MRI or US
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The ETP-Nanomedicine roadmap
(3/3)

• Regenerative medicine
– Smart biomaterials

• Bioactive materials promoting tissue 
self healing

• Injectable, self-assembled and 
switchable

• Need for high throughput
nanoscreening devices

– Monitoring tissue complexity

– Cell therapies
• Delivery systems for cell

transplantation
– Delivery vehicles

– Tissue engineering products

What do we need to go ahead?

Biochemistry

Data processingMedical science Computer science

Analytics

Physics

Material science

Toxicology

Engineering

Chemistry

Humanities
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What do we need to go ahead?

• Excellent connections and interfaces between
disciplines, experts, clusters
– Infrastructures

– Communication

– Collaborations

• Efficient clinical translation & technology
transfer

• EU strategy implemented locally; 
support from local/regional governments until
nanomed products reach the market

The EuroNanoBio recommendations
(1/2)

• A distributed infrastructure
– Connection of centres of 

excellence (clusters)

– Interfaces between public 
research, hospitals, industry, 
associations and public authorities

• Central services
– Nanocharacterization

– Toxicology evaluation

– Risk & Safety Management
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The EuroNanoBio recommendations
(2/2)

• Communication and public 
engagement
– Experts available for public engagement

– Showcasting of successfull applications

• Education & training
– Nanobio modules at MSc or PhD levels

– ELSA and science communication should
be included at MSc or PhD levels

– Life long training

Take home message

• Europe is well experienced in networking
(nanomedical) scientists, and exploiting synergies

• After 6-8 years of exploratory R&D, nanomedicine 
finally enters translation and clinical validation
– Increasing number of spin-off companies

– Increasing number of hospitals involved

– 8 clinical trials reported at CLINAM 2010

• Nanomed in EU is at a decision point 
– To come back among the world leaders

– To enter apoptosis…(programmed death)
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Thank you for your attention


