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Description of NNI—Supported Resource

Cancer Nanotechnology Laboratory Portal of NIH/National Cancer Institute;

NanoL. L
caNanoL.ab cabig.nci.nih.gov/tools/caNanoLab.

Extreme Science and Engineering
Discovery Environment project
(XSEDE; follow-on to Teragrid)

NSF-supported advanced digital network of 16 supercomputers and
high-end visualization/data analysis resources; www.xsede.org.

NSF-supported nanomanufacturing resource run by the National

InterNano . .
Nanomanufacturing Network; www.internano.org/.
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Description of NNI-Supported Resource

NSF-supported online simulation resources operated by the Network for

Nano-Hub .
ano-u Computational Nanotechnology; nanohub.org/.

The Nanomaterial-Biological Interactions Knowledgebase, hosted at Oregon
State University and supported by EPA, NSF, DOD/Air Force, and NIH;
nbi.oregonstate.edu/.

Nanomaterial-Biological
Interactions Knowledgebase

Web-based registry project in development by RTI International and three
Nanomaterials Registry NIH institutes-NCI, NIEHS, and NIBIB-for biomedical and environmental
applications of nanomaterials, www.nanomaterialregistry.org

A NIOSH tool to help organize and share information on nanotechnology

icle Inf ion Li
Nanoparticle Information Library and occupational health; nanoparticlelibrary.net.

EPA Program to define and evaluate predictive toxicity signatures of over
10,000 chemicals; www.epa.gov/ncct/toxcast/.

Toxcast
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Description of NNI-Supported Resource

Cancer Nanotechnology Laboratory Portal of NIH/National Cancer Institute;

NanoL. L
caNanoL.ab cabig.nci.nih.gov/tools/caNanoLab.

Extreme Science and Engineering
Discovery Environment project
(XSEDE; follow-on to Teragrid)

NSF-supported advanced digital network of 16 supercomputers and
high-end visualization/data analysis resources; www.xsede.org.

NSF-supported nanomanufacturing resource run by the National

InterNano . .
Nanomanufacturing Network; www.internano.org/.

NSF-supported online simulation resources operated by the Network for

Nano-Hub .
ano-Hu Computational Nanotechnology; nanohub.org/.

The Nanomaterial-Biological Interactions Knowledgebase, hosted at Oregon
State University and supported by EPA, NSF, DOD/Air Force, and NIH;
nbi.oregonstate.edu/.

Nanomaterial-Biological
Interactions Knowledgebase

Web-based registry project in development by RTI International and three
Nanomaterials Registry NIH institutes-NCI, NIEHS, and NIBIB-for biomedical and environmental
applications of nanomaterials, www.nanomaterialregistry.org

A NIOSH tool to help organize and share information on nanotechnology

N article Infi tion Li . D
anoparticle Information Library and occupational health; nanoparticlelibrary.net.

EPA Program to define and evaluate predictive toxicity signatures of over

T t .
oxcas 10,000 chemicals; www.epa.gov/ncct/toxcast/.
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(Table 1) Applications of Nanomedicine

Examples of applications in nanomedicine

Monitoring bodily function, diagnosing disease states, or controlling intelligent
Smart sensors devices located in hospitals or at home - such as nanowire systems for diagnosis
using a single drop of blood

N thods fi lecul . .
ew methods for molecutar Early detection of diseases

imaging
Implantable materials and For tissue repair and replacement and for therapies such as restoring vision and
devices hearing functions

Devices that combine diagnostic and therapeutic features, such as individual cell
Nanorobots

surgery in vivo or improvement of natural physiological function

Using nanoparticles to take advantage of the enhanced permeability and retention
(EPR) effect due to the leaky vasculature and decreased lymphatic drainage in
tumors

Targeted drug delivery to
diseased tissues

Selective treatment of

. . Using plasmon resonance absorption of nanoshells to kill cancerous tissues
diseased tissues

Overcoming solubility
Limitations of new and Nanoparticles and nanosystems designed for drug delivery within cells
existing drugs

Gene identification Detecting the presence of a sequence in a genetic sample using gold nanoparticles
Gene delivery Transporting DNA into cells for gene therapy

Already introduced in pharmacogenomics, it associates both a diagnostic and a
Theragnostics new therapy. In nanomedicine it can integrate diagnosis and therapy into a
single procedure involving nanoparticles

Efficient conversion of chemical energy into mechanical work and potential for
Nanomotors self-assembly into larger structures will facilitate hybrid micromachines, artificial
and natural, for repairing neurons or muscles
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New industrial areas of devzlopment. — :
MNew informatics techniques may allow The publicationofthe White

new companies and acadercic sethings to
work on nanotechnology and nanomedical
research, without the large budget
resourcesthat are usually necessary for
traditinnal research in the area

Enormous financid imp ortance,
with expnnential grawth in
terms of investment and
TEVENUES.

Lzrge expectations fornewjob
opporunities

European groups can be funded
by the US NIH and MSF and
viceversa facilitating
collaborative research and
exchasge.

International collaboration should
fosterinteractions

The EC has dealt with nzno-relaredissuesin
directnratescnwenng Nanntechnrlngy and
Hezlth issues, butnetin areas like ICT for
Hezlth. Opportunities for new programmes
might anse, linking directaraes and peop’e
workingin the involved areas.

Paper and reports hy the
consortium aim to become an

early referencein thz field.
Focus on five Grand Challonges

Hew academmc
progranmsscanbe
created or classca
programmss—ec.g,
BMI or medicine—
/ caa be expanded.

New working groups in
sonieties lice IMIA,
EFMI or AMLA can
address nano-related
issues.

Nanotechnology and
nanomedicane have important
associatedissues, ike
nanotoxicity —both animd
and eavironmentd—, and also
ethical, cultural, media
entertainment, philosophical
and even religious aspects
—outof the ACTION Gnd
scope

There are challengesfor linking EMI
and Nanoinformaticsobjectives,
methnds and tnnls tha can he shared,
exchanged and reused Ezamples
mnclude databases, informatics tools
ontologies (biomedical and nano),
services, etc.

Figure 4 — Impact of Nanoinformatics at the European and international level
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