
Development of a novel drug carrier

 
Doxorubicin, one of the most popular chemotherapeutic drugs, is administered in the body through 

intravenous injections. In order to find out the possible oral uptake process of doxorubicin in 

future, an alternative drug carrier for Doxorubicin is required. Prof. Kalyan Kumar Sadhu and his 

research group at the Department of Chemistry in collaboration with Prof. Partha Roy and his 

group at the Department of Biotechnology have synthesized a gold supra-pyramid by combining 

gold nanoparticles (AuNP) and an organic supramolecule cucurbit[8]uril (CB[8]) in acidic medium. 

This supra-architecture shows improved host-guest chemistry with Doxorubicin drug and the 

efficacy improves in terms of drug uptake and release activity compared to other oral 

chemotherapeutic drugs. The synthesized gold-supra pyramid has been shown as a carrier for 

selective release of Doxorubicin drug in the small intestine. 
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Photonic Metasurfaces for Enhanced IR Absorption and Its Applications 
for Sensing and Heat Absorbing Windows 
 
Sponsor: Ministry of Education– STARS Scheme  
Prof. Sachin Kumar Srivastava 
Department of Physics 
Email: sachin.srivastava@ph.iitr.ac.in 
Homepage: https://ph.iitr.ac.in/~PH/Sachin_Kumar_Srivastava 
 
Plasmonic nanostructured thin films can be designed to resonate at desired 
wavelengths, leading to enhanced optical properties, such as enhanced absorption. If 
designed in IR window of spectrum, the plasmonic structure can be utilized for 
enhanced absorption and other optical properties at the surface. This phenomenon 
can be used both for sensing as well as smart windows. In sensing, the enhanced 
electromagnetic field will lead to enhanced absorption in IR range and hence can 
detect small traces of molecules which do not show Raman signals. Further, the 
bandwidth of IR absorption can be tuned by logical design of the meta-surface. 

 

SEM and AFM images of the meta-surfaces presently under study  
 

 
Design of Airborne Power Amplifiers for L-band and  
UHF Frequency Ranges 
Sponsor: Defence Electronics Application Laboratory (DEAL) 
Defence Research Development Organization (DRDO) 
Prof. Karun Rawat 
Department of Electronics & Communication Engineering 
Email: karun.rawat@ece.iitr.ac.in 
Homepage: http://ece.iitr.ac.in/karun_rawat 
 
This project aims for development of Power Amplifier (PA) units for Airborne Software 
defined radio (SDR) being developed by DEAL, DRDO for Naval Aircrafts. This includes 
investigation of advanced techniques for efficiency enhancement of PAs used in UHF 

 

Recently Registered Research Projects 
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SATCOM and Aeronautical Communication System. Both the popular high power 
technologies i.e. Gallium nitride (GaN) and Laterally Diffused metal oxide 
semiconductor (LDMOS) will be investigated for these PA designs. The PA units will 
undergo compliance for aerospace standards such that they can be used as technology 
evaluation in Indian Naval aircrafts.  

 
SARASWATI 2.0-Identifying Best Available Technologies  
for Decentralized Wastewater Treatment and  
Resources Recovery for India 
Sponsor: Department of Science & Technology  
Prof. Absar A. Kazmi  
Department of Civil Engineering 
Email: absar.kazmi@ce.iitr.ac.in 
Homepage: https://civil.iitr.ac.in/CE?Uid=kazmifce 
 
This project will investigate two research approaches of municipal wastewater 
treatment by the Sequencing Batch Reactor (SBR) process and Sludge treatment by 
CAMBI (Thermal Hydrolysis Pretreatment, aka THP). The pilot-scale SBR of 100m3/day 
and CAMBI system of 8kg/day capacity will be designed, constructed, installed, 
operated, and investigated for performance efficiency.  
 

               (a) SBR Process                                      (b) CAMBI Process 

 

 

 

 

 

 

 

 

 
 
The technologies have a very high potential in India. While the SBR system enables 
small wastewater treatment, it can be quickly installed within hilly and remote areas 
and offers a considerable potential to solve pollution-related problems of the Ganga 
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and other rivers. Cambi can catalyze all inefficient and junk anaerobic digesters of 
India. As the sludge treatment market in India is in the nascent stage, the Cambi can 
start THP equipment in India. The potentiality of the knowledge obtained in this 
research project for the valorization in the Indian industries is high. 
 
3D Bio-stereolithography for Engineering Functional Tissues 
 
Sponsor: Science & Engineering Research Board 
Intensification of Research in High Priority Area Scheme (IRHPA) 
Prof. Debrupa Lahiri 
Department of Metallurgical & Materials Engineering 
Email: debrupa.lahiri@mt.iitr.ac.in 
Homepage: https://mt.iitr.ac.in/~MT/dlahifmt 

 
Tissue engineering aims to repair and regenerate damaged tissues and organs of the 
human body using a combination of cells and a three-dimensional (3D) tissue scaffold. 
Ideally the scaffold (of cm scale dimensions) will contain micro/ nano scale features 
to mimic the architectural features of the extracellular matrix (ECM) in vivo. The 
scaffolds are typically prepared from biodegradable polymers using different 
techniques. Amongst these, 3D printing techniques have emerged as promising 
strategies to prepare personalized scaffolds to meet individual patient needs with 
complex geometry.  
 

 

 

 

 

 

 

 

 

 

                         Schematic diagram of the design of proposed nerve conduit 
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Further, stereolithography is the latest technique in 3D printing, with high resolution 
to mimic the microstructural features in native ECM. This research plans to use 3D 
stereolithography technique to fabricate regenerative nerve conduits by mimicking 
the architecture of the native ECM of peripheral nervous system. The existing nerve 
guide conduits lack the provisions for fibrin cable assembly, bridge Schwann cell 
migration and electrical conductivity. These drawbacks result in axon dispersal and 
incorrect innervation, limiting the efficacy of these conduits to heal nerve gaps lesser 
than 10 cm. The proposed conduit will be designed to address these shortcomings. 
Therefore, successful completion of this study will deliver a prototype for a smart 
interactive nerve conduit capable of neural regeneration through topological, 
chemical and electrical cues. 
 
 
Wazirabad Blue-Green Infrastructure- an Innovative Environmental 
Network for Urban Risk Reduction in Gurugram, NCR 

Sponsor : Department of Science & Technology 

Prof. Mahua Mukherjee 

Department of Architecture & Planning 

Email: mahua.mukherjee@ar.iitr.ac.in 

Homepage: https://ar.iitr.ac.in/~AR/mahuafap 

 

Wazirabad Blue-Green Infrastructure project is a nature-based technical approach 
focusing on urban flood resilience. The aim is to capitalise on the ecosystem-services 
provided by naturalized urban green-spaces and water-bodies. The project is handled 
by a consortium between a team from IIT Roorkee and a team from Gurugram 
Metropolitan Development Authority (GMDA). The focus of the project is on using 
Sustainable Water Technology and managing the Wazirabad watershed area in 
Gurugram through Identification of water challenges and a potential hotspot for 
intervention with the nature-based solution. Remote Sensing images and other data 
attributes will be integrated on the GIS-based platform, and scenario will be 
simulated for hydrologic and hydraulic flow. Development of physical planning, co-
designed with authorities and potential stakeholders, will incorporate existing blue-
green elements as infrastructure service. The project also explores the possibilities of 
the urban insert such as an aqueduct to treat sewage water and supply the same to 
green and blue spaces including the Wazirabad lake in the region. 
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Wazirabad Blue-Green Infrastructure project 

Development of Sustainable As and F Containing Groundwater 
Treatment Technology for Rural People 

Sponsor: Department of Science & Technology 
Prof. Prasenjit Mondal 
Department of Chemical Engineering 
Email: prasenjit.mondal@ch.iitr.ac.in 
Homepage: https://ch.iitr.ac.in/~CH/pmondfch 
 
The co-existence of As and F in higher concentration in the groundwater of 
Rajnandgaon district of Chhatishgarh, India, was reported in 2015.  
The economic condition of the common mass of this area is very poor and no 
treatment plant is available now. Under the above backdrop, in the present project, 
performance of an intermediate scale continuous EC process, developed at Lab, will 
be evaluated at IIT Roorkee and finally verified by application in real field at 
Rajnandgaon district of Chhatisgarh. Solidification/recycling of metals from sludge 
will be investigated. The treated water will be gravity sand filtered and be supplied 
to different applications. LCA of the process will also be carried out. The present 
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research proposal is aimed to demonstrate an economically viable and sustainable 
robust As and F containing ground water treatment technology for rural people. 

 

 

Scheme of water treatment technology 
 
Study on Response of Subgrade Soil of Penta-Rail Track and Means to 
Improve the Functionality Requirements of Track 
 
Sponsor: Defence Research & Development Organisation 
Prof. Viswas  A. Sawant 
Department of Civil Engineering 
Email: vishwas.sawant@ce.iitr.ac.in 
Homepage: https://civil.iitr.ac.in/CE?Uid=sawantfce 
 
The deviation of track has been noticed in the last 400m of the penta-rail track of 
RTRS which is an issue for testing of high speed dynamic events as high level of 
precision be maintained for the level of track. Although correction have been made in 
the track to acceptable levels, further deviations if occur would be difficult to 
control. To explore the causes for deviations of the track and the remedial action 
needs to be taken to prevent further changes in track alignment. From experimental 
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and numerical investigations, the causes of such deviation will be explored. Remedial 
measures to be adopted such as under-reamed piles/granular piles with anchor will be 
designed depending upon the feasibility of the site condition to prevent future 
deformation of subgrade. 
 

Enzyme Engineering for Bio-Degradation of Plasticizers in  
Pharmaceuticals and Personal Care Products (PPCPs)                        
Sponsor: Department of Science & Technology 

Prof. Pravindra Kumar 

Department of Biotechnology 

Email: pravindra.kumar@bt.iitr.ac.in 

Homepage: https://bt.iitr.ac.in/~BT/kumarfbs 

 
Phthalate esters are hazardous compounds used extensively in pharmaceuticals and 
personal care products (PPCPs) and released into the environment. These phthalates 
cause health hazards including endocrine disruptions and cancer. Our focus in this 
project is to characterize and engineer bacterial enzymes responsible for the 
degradation of these pollutants. Further, we aim to determine the 3D structures of 
these enzymes and gain deeper insights into their mechanism of catalysis, this will 
enable us to engineer their active sites through site-directed mutagenesis to increase 
its efficiency. Finally, our goal is to immobilize the enzymes for the biodegradation of 
plasticizers in wastewater.  

 

Structure of Phthalate dioxygenase enzyme 
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Functionalized Membrane Based Process for Selective Isolation of Milk 
Fat Globules (MFGs)                                             
 
Sponsor: Department of Biotechnology, Govt of India 
Prof. Kiran S. Ambatipudi 
Department of Biotechnology 
Email:  kiran.ambatipudi@bt.iitr.ac.in 
Homepage: https://bt.iitr.ac.in/~BT/Dr__Kiran_Ambatipudi 
 
The proposed study will selectively enrich milk fat globules (MFG) rich in 
phospholipids and bioactives by an efficient bioprocessing technique involving 
functionalized polymeric membrane with higher selectivity compared to the 
traditional milk processing techniques involving multiple steps, resulting in loss of 
membrane components. The technique will exploit the advantages of pressure-driven 
convective flow and electrostatic interaction-based separation within the membrane's 
microporous structure. The extracted phospholipids and bioactives from enriched 
MFG, known for their beneficial effect, can be added to milk and dairy products to 
develop functional and customized food for infants and humans. 
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Topology Optimization of Large-Scale Engineering Structures: Numerical 
Simulations and Experimental Investigations  
 
Sponsor: Defence Research & Development Organisation 
Prof. Rajib Chowdhury 
Department of Civil Engineering 
Email: rajib.chowdhury@ce.iitr.ac.in 
Homepage: https://civil.iitr.ac.in/CE?Uid=rajibfce 
 
Topology optimization is the process of determining the optimal layout of material 
and connectivity inside a design domain. This allows for greater design freedom than 
size and shape optimization. As such, topology optimization has great implications in 
early conceptual and preliminary design phases where design changes significantly 
impact the performance of the final structure. Density based methods for topology 
optimization are most widely used and operate on a fixed domain of finite elements 
with the basic goal of minimizing an objective function by identifying whether each 
element should consist of solid material or void. In structural topology optimization, 
this objective is often compliance, and constraints are placed on the amount of 
material that may be utilized. 

 

Various aspects of topology optimization 
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Fundamentally, this poses an extremely challenging large-scale integer programming 
problem. As a result, it is desirable to replace the discrete variables with continuous 
variables and identify a means to iteratively steer the solution towards a discrete 
solid/void solution. This is accomplished with an interpolation function, where the 
continuous design variables are explicitly interpreted as the material density of each 
element. Penalty methods are then utilized to force solutions to suitable “0/1”, 
“black/white”, or “solid/void” topologies. The fundamental mathematical statement 
of a density based topology optimization problem contains an objective function, set 
of constraints (that likely includes an upper limit on material usage), and a 
discretized representation of the physical system. 

 

Indian Space Research Organisation (ISRO) has signed MoU with IIT Roorkee for 
establishing a Space Technology Cell (STC) at IIT Roorkee. The first Joint Policy 
meeting of ISRO-IITR-STC was held in February, 2020 where the representatives from 
various centers of ISRO/ DoS and nominated JPC members of IIT Roorkee were 
present. Consequent to the JPC meeting, IIT Roorkee has received an initial grant of 
Rs. 196 Lacs for initiating thirteen projects under ISRO-IIT Roorkee Space Technology 
Cell. 

ISRO-IIT Roorkee Space Technology Cell 

Project Title 

Projects initiated under ISRO-IIT Roorkee Space Technology Cell 

Principal Investigator Partner lab from 
ISRO 

Design and fabrication of MEMs 
structure for vibration sensing 
and energy harvesting 

Prof. Sanjeev Manhas 
 
sanjeev.manhas@ece.iitr.ac.in 
 

SCL, Chandigarh 

A PDSOI (Partially Depleted 
Silicon-On-Insulator) Analog 
Cell Library Consisting 2 Stage 
OPAMPs and comparators 
designed considering Floating 
Body (FB) and Self Heating (SH) 
Effects 

Prof. Anand Bulusu 
 
anand.bulusu@ece.iitr.ac.in 
 

SCL, Chandigarh 

Fracture and Fatigue studies in 
textile based auxetic 
composite 

Prof. Anupam Chakrabarti 
anupam.chakrabarti@ce.iitr.ac.in 

VSSC, 
Thiruvananthapuram 

Deployment Mechanisms for Prof. Sanjay H. Upadhyay SAC, Ahmedabad 
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12m Diameter Spacecraft 
Antennas 

 sanjay.upadhyay@me.iitr.ac.in 
 
 

Dynamic modelling and 
simulations of human body 
subjected to mechanical loads 
during spaceflight and 
operations in space 

Prof. Shailesh G. Ganpule 
 
ganpule@me.iitr.ac.in 
 

VSSC, 
Thiruvananthapuram 

High Efficiency Solar Cells 
Characterization Using 
Intensity Modulated Impedance 
Spectroscopy Analysis for Space 
Application 

Prof. Soumitra Satapathi 
 
soumitra.satapathi@ph.iitr.ac.in 
 

URSC, Bangalore 

Development of cast 
components in high entropy 
alloys 

Prof. Suhrit Mula 
 
suhrit.mula@mt.iitr.ac.in 
 

VSSC, 
Thiruvananthapuram 

Heteroatoms enriched 
nanoporous materials for high 
performance supercapacitor 
applications in non-aqueous 
medium 

Prof. Paritosh Mohanty  
 
pm@cy.iitr.ac.in 
 

VSSC, 
Thiruvananthapuram 

Novel processing to enhance 
ductility of cast AZ91 Mg alloy 

Prof. Vivek Pancholi 
 
vivek.pancholi@mt.iitr.ac.in 
 

VSSC, 
Thiruvananthapuram 

Development of oxide 
dispersion strengthened (ODS) 
Nickel based superalloys by 
powder forging 

Prof. Vikram Dabhade 
 
vikram.dabhade@mt.iitr.ac.in 
 

VSSC, 
Thiruvananthapuram 

Development of 
1.8/5V/10V/20V I/O Pads in 
SCL’s 0.18µm CMOS Process 

Prof. Sudeb Dasgupta 
 
sudeb.dasgupta@ece.iitr.ac.in 
 
 

 
SCL, Chandigarh 

RF system-on-chip solution of 
Tri-band for the IRNSS using 
CMOS/BiCMOS process 

Prof. Darshak Bhatt 
 
darshak.bhatt@ece.iitr.ac.in 
 
 

SAC, Ahmedabad 

Affordable Sub-millimeter/THz 
Components Using 3D Printed 
Dielectric Integrated Guides 

Prof. Nagendra P. Pathak 
 
nagendra.pathak@ece.iitr.ac.in 
 

SAC, Ahmedabad 
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OTHER RECENTLY REGISTERED RESEARCH PROJECTS 

Principal Investigator Department Title of the project Sponsoring 
Agency 

 
Prof. S.K. Mishra 
s.mishra@wr.iitr.ac.in 
 

Water 
Resources 
Development & 
Management 

Green technology for 
detection of leakage & 
heavy metals and 
prevention of choking in 
pipe networks and its 
demonstrations in 
Himalayan setups 

 
MoEF 

Prof. Pyari Mohan Pradhan 
pmpradhan@ece.iitr.ac.in 

Electronics & 
Communication 
Engineering 

Development of denoising 
and feature extraction 
algorithms for spatio-
temporal event 
identification 
 

Logitech 
solutions 
private limited 

Prof. Sparsh Mittal 
sparsh.mittal@ece.iitr.ac.in 

Electronics & 
Communication 
Engineering 

Secure and reliable non-
volatile memories for 
ultra-low power 
applications 

 
SERB 
 

Prof. Arup Kumar Das 
arup.das@me.iitr.ac.in 
 

Mechanical & 
Industrial 
Engineering 

Experimentation 
modelling and validation 
of fouling in air cooled 
condenser 
 

 
Foundation of 
ISHRAE 
 

Prof. Uttam Kumar Roy 
ukroyfap@ar.iitr.ac.in 
 

Architecture & 
Planning 

Spatial planning of rural 
areas for pilot villages of 
Uttarakhand 

Ministry of 
shipping 

Prof. Neetesh Kumar 
neetesh@cs.iitr.ac.in 
 
 

Computer 
Science & 
Engineering 

Software defined 
controlled and dynamic 
traffic load balanced 
scheduling framework for 
IoT enabled intelligent 
transportation system(ITS) 

SERB 

Prof. Rajesh Kumar 
rajesh.kumar@ph.iitr.ac.in 
 
 

Physics Energy -efficient 
reconfigurable silicon 
photonic integrated 
devices and circuits for 
optical interconnects 
 

DST 

Prof. Amit Agarwal 
amit.agarwal@ce.iitr.ac.in 
 

Civil 
Engineering 

Mapping dynamic air 
pollution information to 
the choices of the 
travelers towards 
sustainable transport 

SERB 

Prof. Sachin kumar Srivastava 
sachin.srivastava@ph.iitr.ac.in 

Physics Single point of interaction 
self-referenced fiber 

SERB 
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optic SPR sensors for 
improvement of sensor 
response and reliability. 

Prof. Dibakar Roy Chowdhury 
dibakar.roychowdhury@ph.iitr.ac.
in 
 

Physics Holographic approach 
towards non-equilibrium 
dynamics in strongly 
coupled quantum many 
body systems 

SERB 

Prof. Sudipta Sarkar 
sudipta.sarkar@ce.iitr.ac.in 
 

Civil 
Engineering 

Nutri-cycle waste derived 
biodegradable polymeric 
hybrid fertilizer BPHF for 
recycling nutrients from 
treated waste water to 
agriculture fields 

DST 

Prof. Kaushik Pal 
kaushik@me.iitr.ac.in 
 

Mechanical & 
Industrial 
Engineering 

Stimuli responsive 
photothermal 
nanoparticles in cancer 
therapy 
 

DST 

Prof. Millie Pant 
pant.milli@as.iitr.ac.in 
 

Applied Science 
& Engineering 

Assessing the impact of 
"YUVA" - Mobile friendly 
responsive website to 
deal with psychological 
issues of adolescents 
 

Liver Pool 
Hope 
University, 
United 
Kingdom 

Prof. Y.S.Negi 
yuvraj.negi@pe.iitr.ac.in 
 

Polymer & 
Process 
Engineering 

Value addition of wood 
and wood based 
composites using 
nanomaterials 

ICFRE, 
Dehradun 
 

Prof. Pramod Kumar Gupta 
pramod.gupta@ce.iitr.ac.in 
 
 

Civil 
Engineering 

Utility of high strength 
self compacting alkali 
activated slag concrete 
(HS-SC-AASC) filled steel 
tubes in enhancement of 
strength and durability in 
ports, Harbour and 
offshore structures 

Ministry of 
shipping 
 

Prof. Ashish Pandey 
ashish.pandey@wr.iitr.ac.in 
 
 

Water 
Resources 
Development & 
Management 

Historical trend analysis 
of ramsar wetlands in 
india : A remote sensing 
and modeling approach 

ISRO, 
Ahmedabad 
 

Prof. Raja Chowdhury 
raja.chowdhury@ce.iitr.ac.in 
 
 

Civil 
Engineering 

Polyphasic assessment of 
diversity of phototrophic 
microorganisms from cold 
environments and their 
bioprospection potential 

DST (Indo-
Czech) 
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Recently Filed Patents 
 

Title of the Disclosure              Inventor(s) 
A low cost portable mechanical ventilator with 
feedback control and respiratory monitoring 
with remote interface. 

Prof. Arup Kumar Das and Prof. Akshay 
Dvivedi and team 

Mechanical & Industrial  Engineering, 
Tinkering Laboratory, AIIMS Rishikesh 

A thermal energy storage material using 
renewable sources and its method of 
preparation. 

   Prof. Sujay Chattopadhyay , V. J Reddy 

Polymer & Process Engineering 

An enhanced tube with plurality of micro-
indentations on the inside surface for effective 
heat transfer. 

Prof. Arup Kumar Das, Vikas Kannojiya, 
Gunipe Prasanth Kumar   
Mechanical & Industrial  Engineering 

A tensioning and connecting device for 
the space-borne membrane reflector 
antenna. 

Prof. S. H. Upadhyay , Shinde Swapnil 
Dipak 
Mechanical & Industrial  Engineering 

A synthesis process for the development of 
calcium silicate hydrate (C-S-H) based 
concrete hardening accelerator. 

Prof. Sonalisa Ray, Saikat Das and Prof. 
Sudipta Sarkar 

  Civil Engineering with NBCC 
A three terminal lithium ion battery- 
supercapacitor hybrid system consisting of 
bimaterial electrode. 

Prof. Anjan Sil , Sobhit Saxena, Hari 
Raj  
Metallurgical & Materials Engineering 

 
Polyacrylonitrile-graphene-oxide silver nano 
composite based fibrous for air purification. 

Prof. P. Gopinath, Sanjeev Gandhi,  
Abhishek Sharma 
Biotechnology 

Tiltmeter with liquid-liquid measuring unit. Prof. M. L. Sharma , Govind Rathore 
  Earthquake Engineering 

A method of synthesis of nanoporous 
polymeric adsorbents from polycyclic 
aromatic hydrocarbons by microwave assisted 
method 

Prof. Paritosh Mohanty, Raeesh 
Muhammad, Anuj Rawat 
Chemistry 

A modular accessory for the mobility 
enhancement of manual wheel chairs by 
motorizing the manual wheelchair. 

Prof. Akshay Dvivedi, Vaibhav 
Agarwal, Aditya Peshin 
Mechanical & Industrial  Engineering 

Low cost reinforced bipolar membrane 
fabricated with interface layer 

Prof. Sujay Chattopadhyay, Bhuvanesh E 
Polymer & Process Engineering 

Personal Portable Air-circulating system for PPE 
Suits or similar Uniform/Dresses 

   Prof. Amalendu Pattnaik 
Electronics & Communication Engineering 
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Antimicrobial coating system and method 
thereof 

Prof. Naveen Kumar Navani, Pardeep 
Kumar, Arun Beniwal and Ajmal Hussain 
Biotechnology 

A prophylactic and therapeutic antiviral 
composition and method thereof. 

Prof. Shailly Tomar, Prof. Pravindra 
Kumar, Prof. Debabrata Sircar, Ravi 
Kumar, Vedita Anand Singh 
Biotechnology 

Probiotic formulation for growth enhancement 
of livestock and method thereof 

Prof. Naveen Kumar Navani, Ajmal 
Hussain, Krishna Shankar, Rekha Sharma 
and ArunBeniwal 
Biotechnology 

A universal portable disinfectant chamber 
against wide spectrum microorganisms for 
sterilizing personal belongings 

Prof. Soumitra Satapathi, PrathulNath PP, 
Naveen Kumar Tailor, Tejaswini Sharma, 
Anshu Kumar, Neeladrisingha Das , Prof. 
Partha Roy 
Physics & Biotechnology 

Hybrid biofilm-suspended photo bioreactor for 
high density algae cultivation 

Prof. Sanjeev Kumar Prajapati,  Mohit 
Singh Rana 
Hydro & Renewable Energy 

Continuous flow (pass-through) ultraviolet light 
illuminated disinfection system 

Prof. Vimal Chandra Srivastava and 
Navneet Kumar 
Chemical Engineering 

Silk fibron nanofiber based edible coating for 
enhancing the shelf life of horticulture products 

Prof. P. Gopinath, Soumyadeep Basak 
Biotechnology 

Multi-octave modes for switching power 
amplifiers 

Prof. Karun Rawat, Yericharla Ashalatha 
Electronics & Communication Engineering 

A novel technique to reduce kT/C noise 
reduction by using negative capacitance F.E.Ts 

Prof. Sudeb Dasgupta, Ishant and Swarga 
Mangal 
Electronics & Communication Engineering 

Improved method of developing Na-ion 
conductor for next generation solid-state Na-ion 
batteries 

Prof. Yogesh Kumar Sharma ,Allu Vinodh 
kumar, Brahma Prakash Dubey 
Physics 

A method of producing the polyhydroxy alkanoate 
(PHA) using waste water 

Prof. Saugata Hazra , Girish Shroti 
Biotechnology 

A high performance composite electrode for Li-
ion Battery 

Prof. Anjan Sil , Hari Raj  
Metallurgical & Materials Engineering 

A system and method for enhancing the 
performance of SDR and DPD 

Prof. Meenakshi Rawat, Girish Chandra 
Tripathi 
Electronics & Communication Engineering 

An energy efficient variant of hot wire gas 
tungsten arc welding process 

Prof. Navneet Arora, Dr. Degala Venkata 
Kiran, Tinku Kumar and Rajdev Singh 

  Mechanical & Industrial  Engineering 



16 
 

Development of Pumice and Maghemite 
nanoparticle composite for contaminant 
removal in water with special reference to 
Arsenic 

Prof. Himanshu Joshi, Shashi Ranjan, Ajay 
Kumar, and Prof. Brijesh Kumar Yadav 

  Hydrology 

In situ charging system for implantable 
pacemaker 

Prof. Indranil Lahiri, Siddharth Sharma, 
Prof. Debrupa Lahiri and Prof. Partha Roy 

  Metallurgical & Materials Engineering & 
  Biotechnology 

Non-contact patient registration and monitoring 
system in multiple languages 

Prof. P. M. Pathak ,  Ian Wilfred Noronha 
  Mechanical & Industrial  Engineering 

Photosensitizer based high efficient rapid 
antimicrobial device and applications thereof 

Prof. P. Gopinath, Soumyadeep Basak 
Biotechnology 

Dual reservoir multifunctional wristband Vipin Chawla, Prof. Ramesh Chandra, 
Neha Sardana and Koyal 

  Institute Instrumentation Centre &  
   IITRopar 

Adaptive RF predistortion technique for ultra 
wideband transmitters 

Prof. Meenakshi Rawat, Ashish Srivastava 
  Electronics & Communication Engineering 
 

 

 
Granted Patents 

Title of the disclosure Inventor(s) 

Synthesis of iron oxide nanohybrids (maghemite 
phase) employing raw spent wash from 
distillery industry as a 
precursor material. 

Prof. Himanshu Joshi, Anil Kumar and Ajay 
Kumar 

  Hydrology 

An integrated cooling system and hydrogen 
processing for power generation plants 

Gyan Ranjan Biswal, Rudra Prakash 
Maheshwari and Mohan Lal Dewal 

Electrical Engineering 
Manufacturing process for metallo-ceramic 
brake pads/disc for stators/rotors using powder 
perform forging 

  P.S. Mishra, Kamlesh Chandra 

  Metallurgical & Materials Engineering 
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dsric@iitr.ac.in                       ronab.adm@iitr.ac.in 
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