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In a world where bigger is usually synonymous with better, nanotechnology, a term
derived from the Greek word ‘nano’ meaning dwarf, stands tall amongst the many
great paradoxes of life as it appears to hold the key to advances in critical techniques
for modern medicine and the delivery of superior healthcare. In fact, many leading
surgeons today' believe that the future for surgery is at the cellular or gene level and
without key advances in nanotechnology this vision cannot be realised.

Given that nanotechnology is increasingly playing a major role in human healthcare
technologies — examples include the use of nano-particles in cancer therapy and targeted
drug delivery systems not to mention that nanotechnology is also widely issued in tissue
engineering applications — we decided it was important to devote a special focus on this
domain and understand why this ‘dwarf’ technology is actually such a giant.

Currently, some of the emerging key areas with respect to nanotechnology in
healthcare include:

e Nanotechnology based drug delivery systems

e Bio materials based on nanotechnology

e Tissue engineering applications of nanotechnology

e Quantum dots (nanocrystals) for diagnostic purposes

e Nanoreactors for biotechnological manufacturing processes
e  Gene therapy

e Nanotechnology for cancer therapy and diagnosis

e  Surgical applications of nanotechnology

e Business considerations of nanotechnology

e  Manufacturing and scaling aspects of nanoparticles, nanospheres, nanorods,
nanosponges and nanocrystals

e Social awareness and toxicological aspects of nanotechnology.

In developing this special issue, our goal was to provide an overview of research and
implementation issues with respect to nanotechnologies in the medical field. This was
indeed an ambitious goal especially when one considers the current breadth and depth of
research in this dynamic and growing area. While it is not possible to fully capture in
one volume the true vastness of research presently being carried out in this domain,
the papers in this special issue do discuss the current status and future prospects of
key initiatives.

Specifically, the paper by Barber ‘Nanotechnology and diagnostics in the age of
omics’ serves to highlight various technologies at the micron and nano-scales which have
the potential to change medical diagnostics. ‘Biomaterial surface patterning of
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self-assembled monolayers for controlling neuronal cell behaviour’ by Murugan et al.,
discuss key elements pertaining to design strategies and methodologies for nano- and
micro-scale surface patterning and the subsequent control of cellular responses in-vitro.
Wang et al. “Security risks for remote intelligent Pharmacy-on-a-Chip delivery systems’
focuses on the primary security concerns for remote intelligent pharmacy-on-a-chip
delivery systems and the final paper in this compilation by Shelly et al. ‘Nanostructured
Lipid Carriers and their application in drug delivery’ discusses critical issues with
Solid Lipid Nanoparticles (SLN), and Nanostructured Lipid Carriers (NLC).

It is our hope that this special issue will be as useful to researchers who might
use it to formulate new research topics related to nanotechnology as well as practitioners
and business personnel who would be able to gain foresight on the implementation
of nanotechnology and a deeper understanding into the critical issues pertaining to the
barriers and facilitators in advancing this key discipline.

Note
'Sir Alfred Cuschieri key note address 2007 HCTM conference, Pisa, Italy.



