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Research Interest 

Nanocomposites offer opportunities on completely new scales for solving obstacles ranging 

from medical, pharmaceutical industry, food packaging, to electronics and energy industry. They have 

unique physical and chemical properties which can be used as a suitable additive for polymers to 

increase their performance. 3D printing holds strong potential for the formation of a new class of 

multifunctional nanocomposites. With the ability to print complex 3D objects layer by layer, additive 

manufacturing with nanomaterials could be leveraged in new ways toward greater control over material 

properties across part dimensions.  

In one of our research works, we intend to develop a new type of Biodegradable Mesoporous 

Bioactive Monodisperse Glass nanoparticles (BGNPs) composited with inorganic ions for Bone Tissue. 

Initial development of BGNPs were done with and without different ions. Further analysis like porosity, 
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ion release studies etc are going on. 3D printing work has been started and different polymer samples 

and composite formation is under progress.  

We also focus on developing nanocomposites and biopolymer-based films for active and smart 

food packaging. The incorporation of nano structured products (i.e., composites, barrier layers, sensors) 

provide distinct advantages such as stronger, flexible and high-barrier packaging materials, 

antimicrobial compounds with greater activity and sensors that can detect gases, pH changes or micro-

organisms. Due to increasing concern of the environmental damage due to synthetic plastic packaging 

and consumers’ awareness on harmful effects of synthetic inputs in food, biopolymer-based 

nanocomposites offer attractive alternatives to the traditional petroleum-based polymers. 

Another area of study is Neural Tissue Engineering. The Nervous system is a complex 

assemblage of cells that controls all the functions of our body. Injuries to the Nervous system have a 

major impact on population, on medical and healthcare, social and economic field. Conventional 

medicine doesn’t have effective treatment for the injuries and the existing cell-based therapies are not 

sufficient for the repair of neural tissue after damage. However, tissue engineering sheds light on this 

problem. Tissue engineering opts for the use of biocompatible three-dimensional biomaterials, cells, 

and bioactive molecules in order to restore the integrity of damaged tissue, respecting the original 

anatomy, while recovering its functionality. In our work, nerve conduit construct should provide a 

suitable environment for neuron survival and axonal extension, guide axonal projections, and mimic 

the biomechanics with adequate mechanical properties will be aided as a therapeutic approach in clinics. 

 

 

Research highlights 

Dr. Joseph has expertise in various fields, the highlights of which are mentioned. He has expertise in 

nanomaterial and tissue engineering research. Current research areas include nanoparticle synthesis, 4D 

printing of composites for bone and neural tissue engineering applications, polymer composites for 

bone tissue engineering, biocomposite for active /smart food packaging and paper-based sensors for 

Point of care Testing. 
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