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Abstract: Nanotechnology is an enabling technology with its wide spread application in different industries, energy 

sector, agriculture, food, packaging  and medicine. The unique properties acquired by the materials can be intelligently 
exploited for different innovative applications with high translational value. The field of nanomedicine is rapidly advancing 
which can revolutionize the current medical practice. The areas of nanomedicine can be broadly divided into 3 categories: 
Laboratory Diagnosis, Imaging and Therapy. In cosmetic industry there is also a large scale use of titanium dioxide and zinc 
oxide for sun screen products. Any nanomaterial being used in health care apart from in-vitro diagnostics has to be proven 
safe. Nanomaterial used in any industry and agriculture may contaminant environment leading adverse effects to ecosystems 
and enter into food chain affecting our health. So understanding of life cycle of any nanoparticle is very important with 
reference to its biological interaction. Non-biodegradable systems will have more concern as they can have a long life and 
sequestrate. However it will be unwise to label all non-biodegradable nanomaterial unsafe unless we have science based 
evidence. For biodegradable nanomaterial one has to focus on its degradation product and mechanism of degradation. 
Biocompatibility is needed for any system for human use. Let us focus on human system as we may be potentially exposed to 
any engineered nanomaterial used for any purpose. The simplest concept for life cycle of nanomaterial is ADME (A= 
Absorption/port of entry in the body, D = Distribution, M = Metabolism and E = Excretion ).  The port of entry may be oral, 
parenteral (intravenous/ intramuscular/ subcutaneous/ intraperitoneal – injectable), respiratory and through skin. Now 
suppose we have injected your engineered nanomaterial intravenously. It will be in the blood where it will interact with 
blood cells (red blood cells), white blood cells, platelets), serum proteins, coagulation factors, circulating immune complexes, 
complement components, opsonin etc and endothelial cells in the wall of the blood vessels. Its interaction in the blood will 
depend on its Size, Shape, Surface Charge and Flexibility. The cationic surface can lead to more haemolysis, platelet and 
leukocyte activation. All engineered nanoparticles are foreign to our body. So our immune system specially mononuclear and 
macrophage system will try to engulf these circulating particles and sequestrate them in Reticulo-Endothelial System (liver, 
spleen, lymphoid system, bone marrow etc.). The most popular method to reduce macrophage uptake is to coat the surface 
with PEG. Size and shape are also important factors. Approximately 150 to 350nm size is avidly taken up by the macrophages.  
Macrophage is comfortable to engulf spherical system, but they may be uncomfortable with long tube like structure (carbon 
nano tube) or 2-dimentional structure like graphene. For cancer due to the presence of leaky blood vessels accumulation of 
nanomaterial may happen passively by Enhanced Permeability and Retention (EPR) effect. There are large number of 
publications on receptor targeted nanoparticles for cancer. However for any kind of nanomedicine for cancer off target 
sequestration and side effect should be avoided.  In the nanomedicine sector major R&D  world over is nano-drug delivery 
system. In the simplest form we load the drug/active molecule inside a nanoparticle. This makes a nano-depot of the freely 
diffusible small molecule. The release of free drug (bioavailable) will depend on degradation kinetics of nanoparticle. Thus 
the phamcokinetic model of the drug changes when we use the nanodrug delivery system. For any nanodrug delivery  for 
human use from regulatory point of view we have to prove the (1) Biological Equivalence, (2) Pharmacologic Equivalence and 
(3) Therapeutic Equivalence compared to drug (Active Pharmaceutical Ingredient/ API). The safety data including 
immunotoxicity data have to be generated. 

   Those working on inorganic/ metal system may be encouraged with  great potential for in-vitro diagnostic system, imaging 
and  areas like metalbiotics (use of metal nanoparticle as antimicrobials).  

   We can discuss about how our extensive research and innovation in the area of nano can be translated beyond publication 
with greater economic and social impact with reference to Nano-Bio Interface.  

All are cordially invited to attend the Colloquium. 


