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· Working definition of nanobiotechnology:
1. Application of nanotechnology to biology, or

2.  Application of biology to nanotechnology.

· What is Nanotechnology:  technology involving sub-micron scaled structures:  nanoparticles, nanocomposites, nanodevices.

· What is a Nanoparticle: a structure that holds nanoliter or so volume.

· Properties of nanostructures are different. Quantum-scale effects may or may not play a role.
· Some broad areas of nanobiotechnology

1. Detection and imaging of molecules and assemblies of biological interest with high sensitivity.

2. Nanoparticle applications to biological systems, bioactivity & biosynthesis, including therapeutics

3. Biomaterials, nanoparticulates and nanocomposites for biological applications: synthesis, characterization and applications.

4. Molecular, organelle and cellular engineering for nanotechnology, e.g., nanopore.

5. Surface and interfacial modification for bioactivity.

· Major themes of our nanobiotechnology work

1. Novel surfactant nanoparticles for respiratory disease 

2. Controlled drug delivery systems & nanoparticles

3. Nano particles as biocatalysis: the Bhasma concept

4. Nanocomposites for dental and orthodontics use.

5. Micro-devices for cardiac use (minimally invasive surgery)

6. Cellular and Molecular Engineering for Nano-
biotechnology based drug discovery

7. Magnetic nanoparticles for hyperthermia (anti-cancer)

· Multi-disciplinary work:

Involves engineers, scientists & doctors in many departments & institutes
· Summary: NanoBioTechnology Deliverables:

· Newborn breathing disorders: Neonatal surfactant therapy product for NRDS ready for animal trials
· Adult breathing disorders: Product for ARDS ready for trials

· Accident & cancer victims: Tissue-engineered bone with nano-composites

· Dental products: Nanoparticulate bone cement & coatings based on bioglass

· New medicines: Bioactive nanoparticles with high efficiency, low toxicity

· Mechanistic understanding of traditional bioactive nanoparticulates (bhasmas)
· Cancer treatment: Magnetic nanoparticles for hyperthermia

· Drugs that are easy for the patient to take: Nanoparticulate drug release & tissue substitute for vitreoretinal disease

· New concepts: Using biomolecular machinery of cells for engineering
· … more …

