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Abstract:-
Over the past decade, research efforts in microfluidics have been made to develop methods that can facilitate low-cost diagnosis of infectious diseases, especially in resource-deficient settings. Certain properties of microfluidic technologies, such as low sample volume, rapid sample processing and the precise control of fluids in an assay and higher sensitivity has made them attractive candidates to replace traditional experimental approaches.
[bookmark: _GoBack]Microfluidics is a technology characterized by the engineered manipulation of fluids at the submillimetre scale. It has the potential of revolutionizing Biomedical and Biological research substantially. Microfluidic technologies like organ-on-chip (OOC) can accelerate the conventional drug discovery and development as well as be utilized to study disease models for infectious diseases. Such a technology can prove to be a boon in the face of unprecedented calamities like COVID-19. In simple terms, an OOC is a microfluidic 3Dimiensional cell culture device that mimics the in-vivo conditions found inside the human body providing a more accurate picture as compared to traditional 2D models.
In the last decade, microfluidic technologies have been successfully integrated with current POC devices for on-chip diagnosis and monitoring of infectious diseases at resource-limited settings with the main advantage of low cost per test, user-friendliness, increased portability and easy disposability. Future trends in these diagnostics may keep focusing on extending its availability to decentralized hospitals and resource limited rural areas, more effectively where wireless networks are available. 
In our lab, we started with simple and elegant applications of microfluidics for environment applications like water purification. Our research group is now diversified with work under progress in the domains of Organ-on-chip, microfluidic cell culturing, Bio-3D-printing, Bio-sensing and diagnostics.My talk would be focused on discussing the role of microfluidic technologies in studying the underlying mechanism of contagious diseases with a glimpse of the work currently being done by our group at the Bio-MEMS lab, IIIT-Allahabad.
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	Sl. No.
	Title of Filed / Published/ Granted PATENTS.
	Patent Application
/ Publication/ Patent – Number & Corresponding Dates
	Awarding Country
	Inventors / Authors

	Current Status

	1.
	Capillary electrophoresis chip.
	US Patent Publication number: US 8715558 B2
	USA
	Dr. Amit Prabhakar, 
Prof. Soumyo Mukherji
	Granted 
(Active)

	2.
	Polymer Analysis Chip.
	US Patent Publication number: US8441645 B2
	USA
	Dr. Amit Prabhakar, 
Prof. Soumyo Mukherji
	Granted
(Active)

	3.
	A method and system for velocity measurement of a fluid in a channel.
	2891/MUM/2012
	Indian
	Dr. Amit Prabhakar, 
Prof. Soumyo Mukherji, 
Sonali Tripathy
	Application in Amended stage

	4.
	Micro device for separating blood plasma from whole human blood and method for making the same.
	2344/MUM/2013
	Indian
	Dr. Amit Prabhakar, 
Prof. Amit Agrawal, 
Y.V. Balavarun Kumar
	Granted
(Active)

	5.
	Lab-on-chip optical biosensor based on multiple focusing of incident beam.
	
	Indian
	Dr. Amit Prabhakar, 
Prof. Soumyo Mukherji, 
Sonali Tripathy
	Application Not Yet Published

	6.
	A cost effective and disposable micropump for lab on chip applications.
	3411/MUM/2014
	Indian
	Dr. Amit Prabhakar, 
Prof. Amit Agrawal, 
B.S. Bharat.
	Application Awaiting Examination

	7.
	A Microfluidic Device with Immobilized Nano-Particles and Coupled Ultraviolet Light Source, for Water Disinfection
	Application Number: 201811028600;
Date of Filing: 30/07/2018
	Indian
	Dr. Amit Prabhakar, 
Mehul Agrawal,
Neha Mishra, 
Dr. Deepti Verma,
Dr. Vishnu Agrawal
	Application Published

	8.
	A Portable Corona-Discharge System with Custom Made Electrodes, for PDMS Hydrophilic Treatment, and Bonding for Microfluidic Chip Fabrication.
	Application Number: 201811028599;
Date of Filing: 30/07/2018
	Indian
	Dr. Amit Prabhakar, 
Amar Dhwaj, 
Neha Mishra, 
Rohit Vishwakarma
	Application Awaiting Examination

	9.
	Apparatuses and Methods for Separation of Suspended Particles Present in Liquid
	Application Number: 201911019244;
 Date of Filing: 14-05-2019
	Indian
	Dr. Amit Prabhakar, 
Praveen Kumar, 
Neha Mishra,
Ankur Jaiswar
Dr. Deepti Verma,
	Filed via "Technology Information, Forecasting and Assessment Council" (TIFAC)

	10.
	Cost effective micro impedance pump for lab on chip applications.
	Indian Patent Application Number: 201911039486. 
Filed on September 30, 2019

	Indian
	Dr. Amit Prabhakar, 
Amar Dhwaj
	Filed via:- Technology Information, Forecasting and Assessment Council (TIFAC)

	11.
	A system for creating precise microstructures based on various
Polymers using multiple apparatus
	Indian Patent Application Number: 202011042433
30/09/2020
	Indian
	Dr. Amit Prabhakar, 
Dr. Deepti Verma,
Amar Dhwaj, 
Neha Mishra, 
	Filed

	12.
	A micro-system with microheater integrated optical waveguide for 
Investigating diverse physical and Chemical interactions.
	Indian Patent Application Number: 202011042443
30/09/2020
	Indian
	Dr. Amit Prabhakar, Dr. Deepti Verma, 
Nimisha Roy, 
Neha Mishra, 
	Filed

	13.
	CNC mountable z-axis, for a versatile 3D printer machine
	Indian Patent Application Number: 328285-001
16/03/2020
	Indian
	Dr. Amit Prabhakar,
Prashant Nayak,
Amar Dhwaj,
Ankur Jaiswar
	Filed

	14.
	A device and method to design a cost-effective organ-on-chip prototype for drug toxicitytesting in lung and liver tissues.
	Application no. 2021104949.
	Australian Innovation Patent
	Dr Amit Prabhakar
Nimisha Roy
Sonal Jaiswal
	Filed

	15.
	Optical wave guide based temperature sensor for diverse microfludic application.
	To be filed via:- Technology Information, Forecasting and Assessment Council (TIFAC); 
Ref. No.: T.1(4)/TIFA/2017
	Indian
	Dr. Amit Prabhakar, 
Neha Mishra, 
Dr. Deepti Verma,
	Draft under Review in TIFAC (DST), Since Dec 2017

	16.
	Orally administered osmotic pump for drug delivery.
	To be filed via:- Technology Information, Forecasting and Assessment Council (TIFAC); 
Ref. No.: T.1(3)/TIFA/2017
	Indian
	Dr. Amit Prabhakar, 
Komal Sharma
	Draft under Review in TIFAC (DST), Since Dec 2017



