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Abstract—  
Medical practice is changing at a rapid pace due to the influx of 
biological information from novel technologies.  The management 
and analysis of this information is critical to the development of 
personalized medicine.  For example, informatics can be applied 
to the identification of single nucleotide polymorphisms that may 
correlate with disease, disease susceptibility, or adverse drug or 
stress reactions.  In addition, many important medical conditions 
and risk factors are multigenic or, as a further complication, 
depend on interactions between gene products and the patterns of 
their expression and posttranslational modification and, 
therefore, can also benefit from informatics tools.  More recently, 
nanotechnologies are predicted to have a radical impact on how 
we study, diagnose and treat disease.  Researchers develop and 
apply nanotechnology to all aspects of drug development and 
patient care from streamlining the drug development process 
through miniaturization, increased sensitivity, high-throughput 
analysis and automation for target identification and validation; 
developing quantum dots for in vivo imaging; utilizing contrast 
and optical imaging agents and ultrasensitive biomarker 
detection for early detection and diagnosis;  to developing a 
plethora of multifunctional, targeted drug delivery vehicles for 
treatment and, eventually, real-time therapeutic monitoring.  For 
instance, there are already examples of multifunctional 
nanoparticles that target vascular peptides, growth factor 
receptors, and transmembrane proteins such as ion channels that 
are utilized for both cancer and cardiovascular disease 
recognition.  Because of the incredible sensitivity, flexibility and 
throughput that nanotechnologies offer combined with the 
modularity of nanoparticle-based therapeutics, nanotechnology is 
poised to play a key role in personalized medicine.  In order for 
this to occur, an informatics infrastructure for nanotechnology 
must be built.  The foundation of this infrastructure is the 
development of ontologies and databases of the description and 
physical characterization of the nanoparticle-based diagnostics 
and therapeutics.  Systematically identifying and analyzing 
essential information pertaining to physical, chemical, structural, 
mechanical, biological and other parameters is critical to 
understanding structure-function relationships and resultant 
medical applications and to making this information accessible to 
the clinical community.  The realization of personalized medicine 
depends on bioinformatics to unravel patterns in complex data 
sets, precise technology for understanding and diagnosis, and 
interventions designed at the nanoscale to be specific as well as 

effective---it depends, in short, on the integration of 
biotechnology, nanotechnology and informatics.  Bioinformatics 
and nanobioinformatics are the cohesive forces that will bind 
these technologies together.  Just as bioinformatics played a 
transformative role in the explosive growth of modern biology, 
nanobioinformatics has the potential to enable the application of 
nanotechnology-based diagnostics and therapeutics for 
personalized medicine.   
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