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Gandhiji�had�given�a�challenge�award�of�7,700�pounds�(Rs.�One�
Lakh)�in�1924�for�redesigning�the�Charkha.�The�Ambar�Charkha�
was�a�derivation�of�that�quest.�We�need�to�issue�similar�challenge�
awards�to�young�students�to�generate�solutions�to�the�persistent�
problems�at�different�level�from�district�level�up.�There�has�to�be�

The�role�of�bio�economy�is�going�to�become�very�central�in�time�to�
come�and�we�are�not�getting�too�many�applications�from�young�
researchers� who� are� developing� bio� materials� for� various�
applications.�If�India�has�to�achieve�the�goal�of�establishing�circular�
economy� then� the� role� of� bio� materials� and� repurposing�
technologies� will� be� important.� Posing� medium� to� long� term�
problems�to�students�for�a�sustainable�future�happens�today�only�at�
the� level� of� individual� faculty� or� sometimes� through� popular�
discourse.�By�highlighting� the� critical� situation�about�water,� the�
Prime� Minister� has� drawn� the� attention� of� the� country� about�
conservation�or�augmentation�and�recycling�of�water.�There�are�
obvious�implications�of�this�concern�for�the�research�agenda.�The�
technological� innovations� are� needed� which� will� reduce� water�
consumption� in� industry,� agriculture,� construction� and� other�
sectors,�reduce�the�need�for�water�by�developing�new�methods�and�
materials�and�find�affordable�ways�of�reporting�the�waste�water�for�
more�efficient�and�effective�use.�

Solving�the�unmet�needs�of�the�society�is�a�challenge�that�has�to�
permeate� every� layer� of� educational� ecosystem.� GYTI� Awards�
primarily�represent�one�layer�which�is�the�higher�education�with�
occasional�exceptions.�This�year�we�have�included�a�school�girl�who�
is�receiving�an�Appreciation��for�developing�a�simple�non-invasive�
low-cost�method�for�assessing�the�risk�of�oral�pre-cancerous�lesions�
and� oral� squamous� cell� carcinoma� in� chronic� smokers.� Nikhya�
Shamsher� is� an� exceptional� schoolgirl� getting� this� distinction.�
Hopefully� in�future�we'll�have�a�separate�programme�to� identify�
hundreds�of�such�students�all�over� the�country.�Attracting�most�
curious�and�compassionate�minds�to�the�life�sciences�in�particular�
biotechnological�research�is�an�important�goal�of�our�country.�Most�
of� the�awards,� like� in� the�previous�years,�have�gone� to� the�elite�
institutions�with�just�one�exception.�In�the�appreciation�category�
there�are�a�few�more-smaller�colleges.�But�this�year�the�number�of�
less� renowned� institutions�making� to� the�award�or�appreciation�
category�has�come�down�drastically.�This�is�a�pointer�that�we�cannot�
ignore.�The�numbers�of�entries�have�come�down�but�the�quality�of�
entries�has�gone�up.�Looking�at�the�results�of�various�years,��many�
students�apparently�hesitate�to�apply.�We�have�to�make�invigorated�
efforts�to�bring�more�and�more�applications�from�Tier�2�and�Tier�3�
colleges� so� that� talent� from� such� institutions� does� not� remain�
unrecognised.�At�the�same�time�the�GYTI�Awardees�must�visit�such�
colleges� and� share� their� journey� of� research� to� inspire� other�
students�to�work�harder�and�raise�the�bar�for�quality�of�research.�
Every�awardee�or�those�who�are�appreciated�will�hopefully�connect�
with�some�schools,�particularly�government�school�where�children�

from�poor�family�predominantly�study�as�well�to�motivate�young�
children�to�pursue�careers�in�biotechnology�and�allied�life�science�
disciplines.

Introduction



space�for�student�driven�research�though�often�it�becomes�guide�
driven� research.� Last� year� we� appreciated� two� undergraduate�
students� from�Rajasthan�who�developed�a�bio-polymer� from�bio�
waste�to�grow�plants�faster.�This�year�they�got�selected�out�of�a�
global�competition�for�a�Million�Yen�grant�and�incubation�support�
in� Japan.� Such� efforts� completely� designed� and� developed� by�
students� have� a� very� important� role� to� play� in� solving� social�
problems� and� encouraging� bio� entrepreneurship.� Narayan� Lal�
Gurjar�has�already�set�up�a�company�for�commercialising�the�bio-
polymer�as�growth�promoter.�During�the�last�four�years�in�a�survey�
of�173�awardees�and�appreciated�students�based�on�response�of�60�
students,� around� Rs.� 8� crore� of� investment� was� mobilised� by�
students� from� various� sources� including� BIG� Grant.� Depending�
upon�one's�outlook�you�can�call�it�a�small�amount�or�a�substantial�
amount�but�the�fact�remains�that�there�is�a�need�to�encourage�such�
students�more�vigorously�than�may�have�been�the�case�so�far.�In�the�
Bionest�incubator�set�up�by�SRISTI�known�as�Sanctuary�of�Inclusive�
Innovation� and� Entrepreneurship� (SIIE)� several� grassroots�
entrepreneurs�have�been�taken�up�for�incubation.�

I� hope� with� the� continued� support� of� BIRAC,� DBT� and� other�
stakeholders,� the� GYTI� Awards� will� contribute� much� more�
significantly�to�address�technological�needs�of�the�society�and�at�
the�same�time�advance�the�technological�edge.�

I'm�grateful�to�all�the�reviewers�who�have�helped�us�in�the�review�of�
entries�and�in�some�cases�done�it�at�a�very�short�notice.�Several�

directors� of� IIT� have� been� particularly� responsive� despite� their�
excessive�pressure�making�the�review�process�very�rigorous�and�
efficient.� I� would� like� to� particularly� thank� Dr.� Ram� Gopal� Rao,�
Director�IIT�Delhi�and�Dr.�Uday�Desai,�Director�IIT�Hyderabad�for�
such�help.�I'm�grateful�to�all�the�directors�of�national�institutions�
such� as� IISC,� JNCSAR,� IITs,� IISER,� NITs� and� numerous� other�
universities�and�colleges�who�have�helped�us�in�mobilising�entries�
and�reviewing�them.�I�must�also�thank�the�reviewers�from�private�
sector,�some�of�the�eminent�hospitals,�electronic�industry,�and�other�
leaders�from�pharma�and�life�science�related�sectors�for�reviewing�
projects�to�assess�their�industrial�utility.

We�hope�that�GYTI�Awardees�and�appreciated�students�will�carry�
the�spirit�of�Honey�Bee�network� in�their�hearts�and�always�give�
more�weightage�to�the�societal�interest�over�the�personal�ones.�I�
also� hope� that� more� and� more� students� will� connect� with� the�
grassroots�innovators,�creative�children�particularly�in�government�
schools�and�reinforce�their�faith�and�hope�in�future.

Prof. Anil Gupta



Highlights

The� GYTI� 2019� awardees� include� student� innovators� pursuing�
state-of-the-art�scientific�inventions,�socially�relevant�discoveries�
and� frugal� manufacturing� invention.� While� majority� of� these�
students�are��from��premium�institutes�like�IITʼs,�IISc,�JNU�etc.,�but�a�
few� are� from� smaller� and� less� renowned� public� and� private�
institutions�also.��
In�the�health�care�category�a�young�high�school�student�Nikhiya�
Shamsher� �worked�on�detection�of�pre-cancerous�lesions�of�the�
oral� cavity� in�heavy� smokers�by� looking�at� the� reactive�oxygen�
species�verses�lipid�peroxidase�levels�in�the�saliva.�An�affordable�
insulin�pump�for�Type-1�diabetic�patients�in�resource�constrained�
settings�is�developed�by�Deval�Kariaʼs�team�at�IISc�Bengaluru.�Its�
special� design,�working� principle� and� size� reduction�makes� the�
insulin�pump�cost�effective�and�highly�socially�relevant�for�India,�
considered�as� the�diabetic� capital�of� the�world.� In�occupational�
hazard� category� an� affordable� Anti-pesticide� dermal� gel� is�
developed� by�Ketan�Thoratʼs� team� at� the� Institute� of� Stem�Cell�
Biology� and� Regenerative� Medicine,� Bengaluru,� which� will� be�
helpful� for� farmers� and�workers.� The� skin-gel� constituted�with�
numerous�chemical�detoxifiers�when�applied,�instantly�attacks�the�
pesticide�molecule�and�catalytically�cleaves� it� into�smaller,�non-
harmful� components,� thereby� diminishing� the� toxic� effect� of�
pesticides.� During� our� shodhytras� (learning� walks)� and�

shodhsankal�meeting�in�every�state�of�the�country�for�the�last�25�
years,�we�have�not� come�across� a� single� instance�when�a� farm�
worker�had�safety�g�ear�on�while�spraying�pesticide.�
A� new� methodology� for� early� detection� of� osteoporosis� is�
developed� by� Anu� Shaju� at� NIT� Surathkal.� They� are� using�
metacarpal� Radiogrammetry� and� texture� analysis� to�make� � the�
diagnosis�more� �affordable.� It�may� � replace� the�currently�used,�
costly�diagnostic�technique�of�Dual�Energy�X-ray�Absorptiometry�
(DXA).�
In�socially�relevant�technologies,�a�Pneumatic�Damping�Prosthetic�
Leg�for�above�knee�amputees�has�been�developed�by�Muhammed�
Janish,�MES�College� of� engineering�Kuttipuram,�Kerala.� It� � is� a�
completely�force�responsive�solenoid�valve�controlled�mechanical�
prosthetic�leg�which�makes�the�life�of�the�leg�amputees�easy�and�
stops�them�from�stumbling.�A��rapid�and�non-destructive�E-nose�for�
has�been�developed� for�detection�of� insect� infestation� in�stored�
cereal�grains�by�Gayatri�Mishra�and�team�at�IIT�Kharagpur.�Using�
Fourier�transform�near�infrared�spectroscopy�(FTNIR),�electronic�
nose� (E-nose),� and� hyperspectral� imaging� techniques� will� be�
helpful�to�the�farming�community,�FCI�godowns�as�well�as�grain�
selling�businessman.�Another�socially�relevant�invention�is�Image�
Analyzing�Drying�Patterns�of�Blood�and�Plasma�Droplets�for�the�
Rapid�Detection�of�Thalassemia�Carriers�(prevalent�in�10%�of�world�



population)�developed�by�Manikuntala�Mukhopadhyay�and�team�at�
IIT� Kharagpur.� The� study� has� conclusively� proven� the� distinct�
patterns�observed�on�drying�of�whole�blood�droplets�for�carrier�and�
normal�samples,�with�an�image�analyzing�software.�A�paper�strip-
based�early�detection�of�Mastitis�in�cows�is�developed�by�Harika�
Chappa�and�the�team�at�Sri�Venkateswara�Veterinary�University,�
Tirupati,�which�can�be�helpful�to�the�farmers.�A�simple�toy�type�
Anemia�meter�is�developed�by�Jeethu�Raveendran�at�Amrita�Vishwa�
Vidyapeetham,� Coimbatore.� Soil� salinity� sensor� is� developed� by�
Sneha�Munshi�at�IIT�Madras.�She�made�use�of�Cyt�R�protein�as�a�
marker�and�variation�in�structural�stability�with�respect�to�salinity.��
To�help�the�farmers�to�predict�weather�at�village�level,�ʻBhu-goalʼ�a�
series�of�antenna�systems�has�been�developed�by�Kartik�Vij�and�the�
team�at�Chitkara�University,�Punjab,�so�that� farmers�can�exactly�
predict�the�probability�of�rain�after�cloud�formation.�As�we�know�
that� life� forms� on� earth� transact� energy� through� phosphate�
chemistry,�probably�making�use�of�this�principle�Ritambhara�Gond�
and� the� team� at� IISc� Bangalore� developed� pyrophosphate� and�
metaphosphate� based� cathode� materials� for� energy� storage�
devices.
In� the�environmental� �protection�and� socially� relevant� research�
work,�Uma�Dwivedi�at�IIT�Delhi,�has�developed�an�improved�two-
stage�batch�reactor�system�to�produce� fuel�grade�hydrocarbons�
from� waste� plastic.Development� of� Non-catalytic� deep�

desulfurization�process�using�hydrodynamic�cavitation�may�help�in�
less�polluting�and�energy�consuming�process�for�various�organics�
synthesis,� to� reduce� the� interdependence� cycle� of� metal� ion�
pollution� from� industries.� Roshini� and� team� from� Sathyabhama�
Institute�designed�Super�Paramagnetic�Iron�Oxide�Nanoparticles�
(SPIONs)�with�a�larvicide,�which�kills�the�larvae�and�nanoparticles�
scavenge�other�metal�ions,�thus�reducing�the�further�breeding�of�
the�mosquito�larvae.
In� alternate� fuel� technology,� Amit� Kumar� Singh� and� the� team�
developed� chemically� powered� micro� motors� comprising� � a�
collection� of� iron� nanoparticles� (FeNPs),� namely� ferrobots,� for�
rapid�on-site�generation�of�pure�hydrogen�gas�using�formic�acid�as�
fuel.�Yogesh�Urunkar�and�the�team�developed�thermal�insulating�
ceramics�from�fly�ash�waste�of�power�plants.�Nikhil�Gupta�and�the�
team� at� IIT� Delhi� developed� an� algorithm� based� artificial�
intelligence�to�detect�biomarkers�of�knee�osteoarthritis�by�looking�
at� the� change� in� walking� style� of� a� given� patient.� Magneto-
Mechanical�device�to�predict�the�plaque�growth�in�coronary�arterial�
system� of� the� heart� is � under� the� development� from�
Mallikarjunareddy�from�the�Madanapalle�Institute�of�Technology�
and�Science�and�may�help�in�the�future�to�predict�or�detect�plaque�
growth.�Helical�shaped�magnetically�driven�nano�robots�have�been�
developed�by�Malay�Pal�and�the�team�at�IISc�Bangalore.�For�the�
convenience�of� upper� limb�above� elbow�amputees,� an� interlock�



mechanism�based�bio-compatible,�user-friendly�and�cost-effective�
elbow�disarticulation�prosthesis�is�developed�by�Mrutyunjay�and�
Bhabani� Shankar� at� IIT�Guwahati.� By� cloning� the� fungal� arsenic�
methyl�transferase�gene�in�to�the�rice,�Shika�Verma�developed�low�
arsenic�grain� rice�at�NBRI�Lucknow.�For� the�benefit�of�deaf�and�
mute,�audience�response�device�is�made�by�Manasi�Mishra�at�Indira�
Gandhi�Delhi�Technical�University�for�Women.��
Under�Electronic�and�software�based�socially�relevant�inventions,�
Real�Time�Surrogate�Visual�Tracking�of�Lung�Tumors�for�Effective�
Radiotherapy�has�been�developed�by�Darshan�Ramesh�Shet,�Priya�
Singh� and� team� from� IIT� Kanpur.� Using� the� Machine� Learning�
techniques� ,they� have� developed� time� synchronized� X-ray� and�
visual� surface� tracking� data� sets� and� correlation�models� of� the�
surface�of� the�chest�with� the�X-ray�tracker�data.�Patient-specific�
spheroid-on-chip� for� cancer� treatment,� a� combinatory� drug�
screening�is�under�development�by�Sharanya�Sankar�and�team�at�IIT�
Hyderabad.� They� have� designed� and� developed� a� special�
microfluidic�device�platform�to�screen�the�drugs�and�detect�which�
drug�is�more�relevant�for�a�given�cancer.�The�platform�allows�self-
formation�of�tumor�spheroids�on�passing�the�cancer�cells�through�
the� inlet�port.�Low-cost,�easy-to-use,� in-house�developed�electric�
cell� impedance� sensing� (ECIS)� system� for� studying� the� dynamic�
behavior�of�the�biological�cell� is�under�development�by�Uvanesh�

and� team� at� IIT� BHU.� Animal� testing� and� animal� sacrifices� in�
laboratories�and�pharma�companies�can�be�reduced.�It�is�low-cost,�
easy-to-use,�portable�electric�cell�impedance�sensing�(ECIS)�system�
that� shows� a� great� potential� for� analyzing� the� physiological�
parameters�in�real-time�both�for�in�vitro�and�in�vivo�models.�Using�
machine�learning�and�new�algorithms�a�more�accurate�detection�
and� intrinsic� subtype� classification� of� breast� cancer� has� been�
developed�by� the�Bikash�Ranjan�Samal�at� IIT�Kharagpur.�A�new�
Fibonacci�series�based�rectangular�microstrip�patch�antenna�has�
been�developed�which�may�have�applications�in�Bluetooth,�WiMAX,�
ISM,�C,�X,�Ku,�K-band�etc�applications.� �To� improve�our� railway�
system�signaling�during�the�foggy�conditions�smart�signaling�and�
interlocking�system�has�been�developed�by�S.�Karthikeyan�and�the�
team�at�M.�Kumarasamy�college�of�engineering,�Tamilnadu.
New�drug�discovery�research�developmentslike�Modernization�of�
traditional� anti-malarial� drug� artesunate� via� nanomedicine�
approach�has�been�developed�by�Deepika�Kannan�at�Shiv�Nadar�
University,�Noida.�,�They�have�utilized�the�iron�nanoparticles�coated�
with� the� drug� as� enhancer� of� the� anti-Parasitic� activity� in-vitro.�
Revelation�of�G-quadruplex�formation�as�a�molecular�basis�of�fragile�
X�tremor/ataxia�syndrome�(FXTAS)�leads�to�a�new�direction�in�the�
drug� discovery.� It� � is� developed� by� Yogeeshwar� Ajjugal� at� IIT�
Hyderabad.�They�have�utilized�the�CD�spectroscopy�techniques�to�



unravel�the�trinucleotide�repeats,�present�in�microsatellites�of�the�
human�genome.�Their�abnormal�expansion�leads�to�many�diseases�
like�including�fragile�X�tremor/ataxia�syndrome�(FXTAS).�To�fight�
the�drug�resistant�Mycobacterium�leprae,�phytochemical-dapsone�
conjugated�effective�drug�is�prepared�and�the�success�is�shown�in�
the� animal� model� by� Shasank� Sekhar� Swain� at� the� Institute� of�
Medical� Sciences� and� Sum� Hospital.� To� fight� the� Parkinson's�
disease,�a�new�drug�target�for�the�proteasome�activation�has�been�
identified�by�using�molecular�simulation�techniques�and�deciphered�
the�mechanism�of�proteasome�activation�by�the�HbYX�motif�by�MD�
Ahsan�and�Chinmai�at�IIT�Madras.�
Other�future�therapeutics,�tissue�engineering,�medicine,�chemistry�
and�bioprocess�technological�developments.� � �Growth�factor�free�
strategy�for�therapeutic�neo-vascularization�is�developed�by�Shivam�
Chandel�and�the�team�at�IIT�Madras.�They�have�utilized�the�shear�
stress�principle�of�circulating�mononuclear�cells�and�developed�a�
cone�plate�shaped�instrument,�which�induces�the�mononuclear�cells�
to�secrete�cytokines�and�generate�new�vasculature.�Chemistry�and�
self-assembling� molecular� chemistry� for� future� artificially�
intelligent�materials�or�self-assembling�materials�has�been�carried�
out�by�Ananya�Mishra�and�the�team�at�JNCASR,�Bengaluru.�They�
have� developed� Actin� Mimetic� ATP� Driven� Controlled�
Supramolecular� Polymerization.� Novel� Hybrid� Technology� for�
Bioseparation�is�under�development�by�the�Jayeshkumar�Mevada�

and�the�team�at� �ICT�Mumbai.�The�team�has�utilized�the�controlled�
cavitation�principle�using�the�hydrodynamic�cavitating�device�and�
selectively� recovered� intracellular� biomolecules� at�microbial� cell�
disruption� stage.� A� recombinant� biocatalysis� method� for� the�
improved� production� of� D-allulose� utilizing� the� low-cost� agro-
industrial�residues�is�developed�by�Satya�Narayan�Patel�at�Center�Of�
Innovative�and�Applied�Bioprocessing.�D-allulose� is�a� low�calorie�
sugar.It� � cannot� be�metabolized� by� humans� directly� but� human�
intestinal�bacteria�can.�It��reduces�the�incidence�of�obesity,�diabetes,�
lipidemia�and�neuron�degradation.�To�fight�the�drug�resistance�in�
cancer�which�are�additionally�infected�with�pathogenic�bacteria,�a�
special�liposome�drug�delivery�system�is�developed�by�Rohini�Singh�
at� IIT� Delhi.� A� multifunctional� granulator� or� pharmaceutical� or�
nutraceutical�granule�production�and�all�in�one�single�machine�and�
the� process� developed� by� Rajendra� Prasad� Moturu� at� Andhra�
University�College�of�Pharmaceutical�Sciences,�Visakhapatnam.�A�
process�technology�has�been�developed�to�produce�a�carbonated�
beverage�from�cereals�and�pulses�at�IIT�Kharagpur�by�Anjali�Thakur�
and�Pooja�Pandey.�Manufacture�of�micronutrient,�especially� iron�
fortified�Rice�kernels�through�extrusion�technology�developed�at�IIT�
Kharagpur�by�Dalbhagat�Genu�and�Jayshree�Majumdar.�A�process�
machine�for�automated�Panipuri�vending�has�been�manufactured�by�
Saurav�Jyoti�Sarma�and�the�team�at�Tezpur�University.�
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Jayeshkumar�Mevada� In� Current� era,� the� unaffordability� of�medicine� to�
rural�people�and�pollution�of� the�river�are�the�big�
issues� for� the� developing� countries.� A� biological�
approach�is�an�alternative�way�for�the�replacement�
of� hazardous� chemical� processes� responsible� for�
water�pollution,�but�the�cost�is�the�primary�concern�
for�its�applicability.��The�microbial�cell�is�the�factory�
of�various�biological�products�located�intracellularly�
or� extracellularly.� Conventional� method� (High-
pressure� homogenizer)� causes� the� complete� cell�
disruption� which� results� in� the� release� of� all� the�
contaminating�materials�with�the�target�product�of�
interest.� This� contaminating� materials� restrict�
further�purification�which�leads�to�problems�such�as�
membrane�fouling,�higher�processing�times,�reduced�
life�of�chromatographic�column,�increase�in�the�steps�
of� purification� (10-13� steps)� and� higher� cost� of�
purification� (70� to� 80� %� cost� of� total� production�
cost).�We�have�developed�novel�hybrid�technology�
where�controlled�cavitation�using�the�hydrodynamic�
cavitating�device�was�used�for�the�selective�recovery�

of� intracellular� biomolecules� at� microbial� cell�
disruption� stage� (with� a� pretreatment� regimen� of�
acidic�as�well�as�alkaline�conditions).�Synchronizing�
of�pretreatment�and�cavitating�conditions�result�in�
selective� recovery� of� biomolecules� from� the�
cytoplasmic�and�periplasmic� location�of�cells�with�
minimal� contaminating� materials.� The� developed�
technology� is� believed� to� be� novel� and� a�
breakthrough� in� the� field� of� bioseparation.� The�
expensive�multi-bioseparation�steps�can�be�avoided�
because�of�the�selective�recovery�of�biomolecules�at�
the� initial� stage.� The�uniqueness� of� this� invention�
when� compared� with� the� existing� technologies�
augment�its�characteristics�in�selectiveness,�energy�
efficiency,�easily�scalable,�reduced�number�of�steps�
(from�10-13�to�3-5),�low�overall�cost�(3-4�times),�4-5-
time�reusability�of�immobilized�product.�Apart�from�
the�aforementioned�qualities,�the�cost�reduction�by�
the�developed�technology�can�be�considered�as�the�
big�initiative�step�toward�the�greener�processes�and�
affordable�cost�biotherapeutics.

Novel�hybrid�Technology�for�Bioseparation�

Jayeshkumar�Sevantilal�Mevada�
Institute�of�Chemical�Technology,�Mumbai Prof.�Aniruddha�B.�Pandit�
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Hybrid�Technology�(Hydrodynamic�Cavitation�set�up�with�pretreatment�tank)

Yeast�cell�as�a�Model�system
Periplasm - Invertase

Cytoplasm - ADH

Pretreatment�Tank

Cavitating
Device�(Orifice)

Selective recovery
of enzyme

Additionally proposed step
for one step

immobilization
(Modified MNPs)

Centrifugation

Novel�Hybrid�Technology�for�selective�one�step�recovery�of�intracellular�biomolecules�(enzyme)



Eukaryotic�parasites�increase�the�functional�diversity�
of� their� proteome� through� a� number� of� post�
translational�modifications�(PTMs),�to�facilitate�their�
survival�and�replication.�Palmitoylation�is�one�of�the�
important� PTM� present� in� eukaryotic� cells� that�
modulate� protein-protein� interactions� and� plays� a�
major�role�in�several�diseases�like�Cancer,�Diabetes,�
Schizophrenia,�Alzheimer's� ,�Malaria,�Leishmaniasis,�
etc.�In�malaria�parasite,�Plasmodium�falciparum,�10%�
proteome�have�been�found�to�be�palmitoylated�that�
plays� a� crucial� role� in� disease� progression� and�
pathogenesis,�while�in�Leishmania�donovani,�we�have�
reported� that� 25%� of� the� total� proteome� gets�
palmitoylated� and� is� involved� in� flagellar� motility,�
vesicular� trafficking� and� invasion.� Plasmodium�
falciparum�and�Leishmania�donovani�encodes�for�12�
and� 20� Palmitoyl� acyl� transferases� (PATs)�
respectively� that� transfer�palmitate�group� to� target�
protein.� Being� a� major� contributor� of� parasite-
diversity,�palmitoylation�has�not�been�explored�as�a�
chemotherapeutic�target�yet�due�to�paucity�of�high-

throughput� assays.� Prevalence� of� drug� resistance�
demands�immediate�action�to�search�for�newer�drugs�
and� newer� targets.� We� have� developed� a� novel�
strategy�involving�engineered�E.�coli�to�study�parasite-
specific� palmitoylation.� E.coli� is� a� palmitoylation�
machinery-null� system,� but� our� in-silico� study�
suggested�that�110�proteins�of�E.coli�contain�sites�for�
palmitoylation.�Thus,�these�E.coli�proteins�can�serve�
as�substrates�for�parasite-specific�PATs�expressed�in�
E.coli.� Parasite�PATs�were� cloned� and� expressed� in�
E.coli� in� the� presence� of� PAT� inhibitor� and�
palmitoylation� status� of� E.coli� was� analysed� using�
Click�chemistry.�The�inhibitor,�2-Bromo-palmitate�that�
we�have�used�here�acted�both�as�anti-malarial� and�
anti-leishmanial� as� deduced� by� parasite� growth-
inhibition�assay�and�invasion�assay�respectively.�This�
is� the� first� ex-vivo� study� of� parasite-specific�
modifications�in�E.coli,that�could�be�used�as�a�robust,�
high-throughput� screening� tool� for� anti-protozoan�
drugs� targeting� palmitoylation,� thus� helping� in� the�
development�of�novel�anti-parasitic�molecules.

Development�of�engineered�E.coli�for�high-throughput�drug�screening
against�Malaria�and�Kala-azar

Preeti�Yadav,�Dr.�Swati�Garg,�Dr.�Soumya�Pati
Jawaharlal�Nehru�University,�Delhi Dr.�Shailja�Singh,�Dr.�Swati�Garg,�Dr.�Soumya�Pati
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Due� to� lack�of� resources,� spraying�pesticide�using�
hand-held� manual� device,� is� a� norm� in� Indian�
agriculture.�In�the�past�three�years,�more�than�3000�
farmers� in� India� were� hospitalized� due� to� an�
alarming� frequency� of� pesticide� exposure� which�
eventually� led� to� a� tragic� toll� of�442�deaths.� This�
severe� clinical� gap� has� a� massive� impact� on� the�
health�of�263�million�farmers�and�their�families�in�
India.� Considering� the� above� facts,� the� study� has�
been� conducted� to� developed� a� skin-gel� that� can�
protect� the� farmers� from� the� harmful� effects� of�
pesticides.�The�skin-gel�constituted�with�numerous�
chemical�detoxifiers�when�applied,�instantly�attacks�
the� pesticide�molecule� and� catalytically� cleaves� it�
into� smaller,� non-harmful� components,� thereby�
diminishing�the�toxic�effect�of�pesticide.�Usually�the�
skin�is�exposed�to�large�amount�of�pesticide�which�
transdermally� enters� the� body.� Overtime,� these�
farmers�are�further�exposed�to�multiple�small�doses�
of�pesticides�during�spraying�and�handling�at�farms�
which�leads�to�an�accumulated,� irreversible�health�

damage� resulting� to� learning� difficulties,�
suffocation,� paralysis,� muscle� weakness,� loss� of�
stamina,� and� in� certain� cases-death.This� impact�
affects�healthcare�costs�and�major�socio-economic�
implications.�The�distinctive�feature�of�this�study�is�
to� formulate� a� skin� gel� that� safeguards� the�
transdermal� route� undertaken� by� the� detrimental�
pesticide�molecules�to�enter�the�human�body.�The�
pioneering�work�of�this�skin-gel�technology�lies�in�
the� fact� that� each�detoxifier� can�detoxify�multiple�
pesticide�molecules.�Therefore�on�single�application�
it�offers�a�24�hr�protection�against�pesticides.

Anti-Pesticide�Dermal�Gel

Ketan�Thorat,�Subhashini�Pandey
Instem,�Bangalore Dr.�Praveen�Kumar�Vemula,�Dr.�Sandeep�C.
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Numerous�studies�have�extensively�documented�the�
benefits� of� Continuous� Subcutaneous� Insulin�
Infusion�(CSII)�over�Multiple�Daily�Injections�(MDI)�
as�an�insulin�therapy�for�Type�1�Diabetes�Mellitus�
(T1DM)� patients.� Despite� such� overwhelming�
evidence� in� support,� adoption� of� CSII� is� sparse,�
particularly� in� resource� constrained� settings� like�
India.�Institutional�factors�aside,�fixed�and�recurring�
costs� of� such� a� device� are� often� found� to� be� a�
withholding� factor� to� widespread� adoption.� The�
abstract� describes� the� development� of� a� novel,�
affordable� insulin� pump� for� T1DM� patients�
matching� the� specifications� of� a� state-of-the-art�
pump,�while�bringing�down�the�cost�significantly.�
Most�pumps�rely�on�a�lead�screw/nut�coupled�with�a�
geared�DC�motor�to�achieve�precise�micro-motion.�
These�motors�typically�make�use�of�micro-gears�as�a�
means� of� speed� reduction,� which� are� inherently�
expensive� to� manufacture.� Consequently,� they�
contribute�significantly�to�the�final�cost�of�a�pump.�In�
this� work� we� take� an� approach� to� distribute� the�

requisite�speed�reduction�in�multiple�stages,�with�an�
acceptable� compromise� on� the� product� size.� The�
system�is�actuated�by�a�nominal�DC�geared�motor�
and� a� novel�mechanism� of� converting� continuous�
rotary� input� to� intermittent�output.�The�kinematic�
chain� is� feedback� controlled� which� ensures�
volumetric�accuracy�of�the�delivered�fluid.�The�pump�
can�be�wirelessly�controlled�via�a�remote.�The�same�
wireless� channel� can� be� used� to� connect� to� a�
Continuous� Glucose� Monitoring� (CGM)� device� for�
subsequent� integration�with�an�Artificial�Pancreas�
system.�Preliminary�accuracy�tests�show�promising�
results� comparable� to� commercially� available�
devices.

Yog-I�-�An�affordable�insulin�pump�for�Type-1�diabetic�patients�in
resource�constrained�settings

Deval�Karia,�Rohit�S.�Nambiar
Indian�Institute�of�Science,�Bangalore Dr.�Manish�Arora
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The� present� invention� provides� a� hybrid� multi-
layered�nanofibrous�scaffold�and�a�four�dimensional�
dynamic�cell�culture�apparatus.�The�pre-existing�3D�
scaffolds�in�the�market�does�not�address�the�dynamic�
culture� conditions� covered� in� this� technology�
therefore� they� do� not� represent� the� in-vivo�
conditions�as�closely�as�the�4D�scaffold�proposed�in�
this� research�work.�The�market�of�4D�scaffolds� is�
focussed�in�the�area�of�therapeutics�and�diagnostics.�
4D� scaffolds� are� expected� to� reduce� the� need� for�
animal� disease� models,as� they� are� versatile� in�
accustoming�to�different�culture�conditions,�and�are�
more�relevant�for�cell�culture�studies�as�compared�to�
3D� scaffolds.� Furthermore,� the� scaffold� is�
biocompatible� and� operates� in� non-contact� mode�
and� it� is� precisely� controlled� across� all� 3-�
dimensions.� The� hybrid� scaffold� apart� from�
providing� the� extracellular� matrix� (ECM)-like�
scaffold,�also�meticulously�simulates�the�mechanical�
stress�cycles�that�cells�experience�under�the�in-vivo�
conditions.�For�monitoring�cells�on�a�real-time�basis�

under�microscopes,�the�apparatus�is�provided�with�
sufficient�head�space�over�the�tissue�culture�plate�for�
positioning� a�microscope� lenses.� The� circular� slot�
provided� at� the� base� of� the� apparatus� perfectly�
accommodates�cell�culture�plates�and�also�enables�
easy� transmission� of� light� during� microscopic�
observation� without� any� interference� of� the�
apparatus� body.� Cell� plasticity,� differentiation� and�
cancer�metastasis�are�determined�to�large�extent�by�
cell� adhesion� and� surface� proteins� which� are�
effectively�recapitulated�in�this�scaffold.�The�scaffold�
serves� as� a� realistic� and� relevant� platform� for�
studying�the�role�of�cytoskeletal�proteins�and�focal�
adhesion�proteins�in�various�diseases�in�the�fields�of�
c a r d i o l o g y , � d e rma t o l o g y , � me t abo l i sm , �
gastroenterology,�oncology�and�orthopedics.

Magnetic-field�actuated�hybrid�nanofiber�scaffold�and�apparatus�for
4D�tissue�engineering

Uday�Kumar�Sukumar,�Vinay�Kumar
Indian�Institute�of�Technology,�Roorkee Dr.��P.�Gopinath

Guide�:

www.techpedia.in11

Uday�Kumar�Sukumar

Vinay�Kumar



Gandhian�Young�Technological�Innovation�(GYTI)�Awards 12



The�burden�of�malaria�has�been�prevailing�since�ages�
in�India�with�a�death�toll�of�1.31�million�per�year.�The�
failure�in�combating�the�disease�has�been�attributed�
to�the�drug�resistance,�limited�efficacy�of�the�drug�or�
lack�of�immunogenicity�of�vaccine�antigens�against�
all� strains� of� plasmodium.� In� our� study,� we� have�
applied�a�smart�strategy�to�deliver�the�drug�along�
with�its�catalyst�(ferrous�ion)�in�a�sustainable�manner�
which�will�help�in�improving�the�therapeutic�effect�of�
the�drug.�The�novel�innovative�approach�undertaken�
in�the�study�has�showcased�the�efficiency�of�surface�
coated� iron�nanoparticles�as�enhancer�of� the�anti-
parasitic�activity�of�artesunate�in�vitro.�This�further�
succour� the� targeted�delivery�of� the�drug�and� the�
nanoparticle�to�the�parasite's�food�vacuole.�The�site�
of�action�being�acidic� in�pH,� the�particle�mediates�
delivery�of�the�drug�and�ion�in�a�slow�release�manner.�
Slow�dispersion�enables�a�constant�mode�of�action�of�
the�drug�rather�than�an�outburst.�Thus,�a�continuous�
source� of� radical� species� is� released.� Since� in�
combination�with�nanoparticle�the�drug�remains�in�
the�active�state�for�a�prolong�period,�the�damages�
occurring�to�the�parasite�is�extensive�as�compared�to�
the�drug�without�nanoparticle.�Further�observation�

interpreted�that�in�vitro�the�measure�of�ROS�within�
drug+nanoparticles�treated�parasites�were�elevated�
as� compared� to� the� drug� treated� parasites.�
Additionally,�increased�ROS�exerted�increased�DNA�
and�protein�damage�(in�terms�of�carbonylation�and�
alkylation).� Though� the� mechanism� of� free� iron�
uptake� by� the� plasmodium� is� still� inconclusive,�
difficulty� in� protecting� the� human� population�
against�malaria�by�using�iron�nanoparticle�is�highly�
debatable.�Based�on�the�in�vitro�studies�observation�
for� the� first� time�was�deciphered� that� the� surface�
coated� iron� nanoparticle� alone� did� not� affect� the�
parasite�growth.�However,�the�results�demonstrated�
iron�nanoparticle�together�with�artesunate�depicted�
reduced�parasite�load�in�a�dose�dependent�manner.�
In�vitro�and�in�vivo�data�indicated�the�combination�
exhibited�~5�folds�(IC50�value�of�0.4nM)�decrease�in�
the�dosage� level� as� compared� to� artesunate� alone�
(IC50� value� of� 2nM).� The� fabrication� of� the�
nanomedicine� provides� a� means� to� eliminate� the�
parasite�load�sustainably�such�that�the�effect�of�the�
drug� is� prolonged,� providing� a�mode� of� complete�
parasite�clearance.

Modernization�of�traditional�anti-malarial�drug�artesunate
via�nanomedicine�approach

Deepika�Kannan,�Nisha�Yadav
Shiv�Nadar�University,�Uttar�Pradesh Dr.�Shailja�Singh,�Dr.�Bimlesh�Lochab,
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Trinucleotide� repeats� belong� to� the� family� of�
microsatellites� (a� tract� of� 1� to� 6� repetitive�
nucleotides)� that� are� commonly� observed� in�
eukaryotes�and�exhibit�repeat�length�polymorphism.�
The� inherent� ability� of� trinucleotide� repeats� is� to�
undergo�abnormal�expansion�(viz.�increase�in�repeat�
length)� which� leads� to� many� incurable� genetic�
disorders� that� are� mainly� neurodegenerative.� For�
instance,� CGG� repeat� overexpansion� in� the� 5'� un-
translated�region�(UTR)�of�fragile�mental�retardation�
(fmr1)� gene� from� unusual� nucleic� acid�
conformations� and� it� causes� genetic� instabilities.�
This�results�in�fragile�X�syndrome�(FXS)�and�fragile�X�
tremor/ataxia�syndrome� (FXTAS).�We�have�shown�
here� that� the� number� of� G...G/C...C� mismatches�
dictate�the�secondary�structural�choice�of�the�sense�
and� antisense� strands� of� fmr1� gene� and� the�
corresponding�transcripts.�Circular�dichroism�(CD)�
spectra� reveal� that� CGG� sense� strand� and� its�
transcript� favour� quadruplex� structure� due� to� the�
intolerance� for� periodic� G...G� mismatch� in� a�

hairpin/duplex.�Further,�CD�and�molecular�dynamics�
simulations� show� that� more� than� four� C...C�
mismatches� cannot� be� accommodated� in� a� RNA�
duplex� consisting� of� CCG� repeat� (antisense�
transcript),� instead,� i-motif� structure� is� favored.� In�
contrast,�CCG�can�form�hairpin/duplex�structure�at�
the�DNA�(antisense�strand)�level�irrespective�of�the�
number� of� C...C� mismatches.� Such� unusual�
structures�may�be�responsible�for�the�increased�R-
loop�stability,�bidirectional� transcription,�RNA� foci�
formation� and� repeat� associated� non-AUG�
translation� for� monopolypeptide� aggregates� in�
FXTAS,�a�mechanism�similar�to�C9ORF72�GGGGCC�
repeat� expansion� that� causes� amyotrophic� lateral�
sclerosis.� The� results� presented� here� also� suggest�
that�G-quadruplex�structure�observed�in�fmr1�gene�
and�its�transcript�can�be�a�potential�drug�target.

Revelation�of�G-quadruplex� formation�as� a�molecular�basis� of� fragileX� tremor/ataxia�
syndrome�(FXTAS)�leads�to�a�new�direction�in�the�drug�discovery

Yogeeshwar�Ajjugal,�Narendar�Kolimi
Indian�Institute�of�Technology,�Hyderabad Dr.�Thenmalarchelvi�Rathinavelan
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Physiological� properties� of� each� and� every� living�
organism� (either� diseased� or� normal)� changes�
randomly� with� the� external� environmental�
conditions.�Thus,�the�continuous�monitoring�of�these�
properties� is� crucial� for�both� long�and�short� term�
analysis�of�any�particular�in�vivo�models.�Generally,�a�
large�number�of�animals�are�used�as�in�vivo�models�
to� analyse� and� predict� the� effect� of� various�
synthesized/formulated�moieties�and�moreover�they�
are�being�sacrificed�as�and�when�required�during�the�
drug� screening� process.� In� addition,� in� the� pre-
clinical�and�clinical�trials/stages�such�step�lead�to�a�
huge�failure�rate�not�only�due�to�differences�in�the�in�
vitro�and�in�vivo�models�selected�but�also�because�of�
the�incompatibility�issues�concerning�to�the�sensing�
devices� utilized� for� both� the� models.� Thus,� an�
improved� measuring/screening� platform� that� can�
interface�with�both�the�in�vitro�and�in�vivo�models�
need� to� be� developed� for�measuring� the� dynamic�
behaviour�of�any�biological�cell/system.�This�study�
have�designed�and�fabricated�a�low-cost,�easy-to-use,�

portable� electric� cell� impedance� sensing� (ECIS)�
system�that�shows�a�great�potential�for�analysing�the�
physiological� parameters� in� real-time� both� for� in�
vitro�and�in�vivo�models.�It�is�important�to�note�that�
our� device,� by� any� means� neither� affects� nor�
influences� the� biological� models� being� tested.�
Further,� the� experimental� data� can� be� correlated�
with� the� physiological� parameters� through� a�
theoretical� calculation� of� the� lumped-elemental�
electrical� parameters� of� cell-electrolyte� interface�
and�metal-electrolyte�interface.

Low-cost,�easy-to-use,�in-house�developed�electric�cell�impedance�sensing�(ECIS)
system�for�studying�the�dynamic�behaviour�of�the�biological�cells.

Uvanesh�Kasiviswanathan
Indian�Institute�of�Technology�
(Banaras�Hindu�University),�Varanasi
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Endothelial� progenitor� cells� (EPCs),� a� subset� of�
circulating� mononuclear� cells� are� currently� being�
s tud ied � as � cand ida te � ce l l � sources � for �
revascularization�strategies.�Increasing�the�number�
and/or� improving� the� function� of� EPCs� may� be�
promising� in� the� treatment� of� atherosclerotic�
disease,�ischemia�or�Heart�Failure.�Current�therapies�
for�neo-vascularization�are�based�on�administration�
of� growth� factors� and� nitric� oxide� donors.�
Administration� of� NO-donors� has� been� promising�
but� failed� to� promote� neo-vascularization�
particularly�in�elderly�and�diabetic�patients.�Several�
clinical�studies�using�growth�factors�have�failed�in�
phase� II�which�successfully�passed�phase� I,� either�
due�to�their�short�half�lives�or�due�to�their�harmful�
side�effects.�Studies�have�shown�that�application�of�
fluid� shear� stress� induces� the� differentiation� of�
mononuclear�cells�to�endothelial�cells.�Shear�stress�
also�enhances�capillary�blood� flow�and�modulates�
the� function� and� expression� profile� of� angiogenic�
genes.� However,� the� effect� of� shear� stress� on� the�

circulating� mononuclear� cells� is� not� well�
characterized.�Hence,� to� study� the� effect� of� shear�
stress� on� the� angiogenic� potential� of� circulating�
mononuclear� cells,� a� cone� plate� based� instrument�
assembly�has�been�developed.This�study�focuses�to�
enhance� the� angiogenic� potential� of�mononuclear�
cells�through�ex-vivo�preconditioning�via�application�
of�shear�stress.

Growth�factor�free�strategy�for�therapeutic�neovascularization

Shivam�Chandel,��Abel�Arul�Nathan�S
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A�cost-efficient�solution�to�improve�the�accuracy�of�
radiotherapy� given� to� lung� cancer� patients.�
Radiotherapy�is�a�common�recourse�for�treating�lung�
tumors,� being� considerably� more� localised� than�
chemotherapy.� It,� however,� faces� the� challenge� of�
maintaining�the�focus�of�the�radiation�beam�on�the�
tumor.�Due�to�physiological�factors�like�respiratory�
motion,�peristaltic�motion,�cardiac�motion,�coughing�
etc,�the�tumor�and�its�surrounding�tissue�inside�the�
thorax�or� abdomen� can�move�dynamically,�with� a�
displacement� of� upto� 3� cm.� The� result� of� such�
movement,� if� ignored� during� radiotherapy,� is� the�
exposure�of�surrounding�healthy�tissue�and�organs,�
causing�severe�damage�to�them.
This� research� provides� a� solution� by� real-time�
surrogate�visual�tracking�of�lung�tumours�in�all�the�
phases�during�radiotherapy.�To�achieve�a�precision�
simultaneous�acquisition�of�two�types�of�data�was�
done�for�visual�chest�surface�data�and�x-ray�data�of�
the�tumour.�To�perform�visual�surface�tracking,�an�
array�of�4�cameras�in�conjunction�with�an�adequate�

number� of� visible� markers� were� implemented� to�
capture�the�time�evolution�of�the�surface�motion.�The�
X-ray�tracking�of�the�tumour�is�performed�using�a�CT�
scanner.�.
Using�the�time�synchronised�x-ray�and�visual�surface�
tracking�data�sets,�we�have�built�a�time�and�space�
correlation�model�of�the�surface�of�the�chest�with�the�
X-ray� tracker� data� using� Machine� Learning.� The�
patient�can�be�subjected�to�radiotherapy�with�beam�
steering�(currently�used�in�hospitals)�directed�by�the�
surrogate�measurements�from�the�correlation�model�
that� we� have� developed.� This� provides� a� more�
accurate,�and�less�expensive�method�to�maintain�the�
radiation�focus�than�the�standards�used�today.
Any� innovation� in� the� medical� field� demands�
extensive�trials�before�adoption.�We�are�seeking�the�
cooperation� of� SGPGI,� Lucknow� to� provide� the�
infrastructure�and�subjects�for�the�calibration�step.

Real�Time�Surrogate�Visual�Tracking�of�Lung�Tumour�for�Effective�Radiotherapy.
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Data Acquisition
Voluntary and Involuntary movements in thorax and abdomen region are captured from camera setup and at the

same time Internal organ movements are captured using 4DCT scanner machine. The period validity of above data
expected to be at least 3 weeks depending on the development of a tumor.

Data Correlation
From the above time synchronized joint data, the internal-external motion correlation modeling is performed. 

Motion Prediction
Neural Network model for prediction of tumor corresponding to the surface motion is established.

Beam steering commands

External Movements
Visual surface tracking data

Internal Organ Movements
CT Imaging data
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Screening�tumor�biopsies�from�cancer�patients�and�
finding�the�appropriate�drug�combinations�to�treat�
the�disease�at�various�stages�has�been�a�challenge�
owing�to�the�failure�of�the�in-vitro�cancer�models�to�
recapitulate�the�native�tissue�microenvironment�of�
tumors.� Prominence� of� this� work� lies� in� the�
development�of�a�personalized�healthcare�set-up�for�
cancer� diagnostics� and� treatment� for� patient-
specific� tumor� sample.� We� have� developed� a�
microfluidic� platform� with� strategically� placed� U-
shaped�wells�for�screening�the�combinatory�effect�of�
drugs� on� tumor� spheroids.� Also,� the� optimal� flow�
conditions� similar� to� the� in-vivo� flow� regimes�has�
been�simulated.�This�set-up�has�inlet�ports�to�provide�
continuous� flow�of�media� through� it� to�mimic� the�
tumor�micro-�environment�in-vivo.�The�outlet�ports�
would�prevent�the�back-flow�of�the�excess�fluid�and�
maintain� the� flow�conditions� inside� the�wells.�The�
platform�allows�self-formation�of� tumor�spheroids�
on�passing�the�cancer�cells�through�the�inlet�port.�
Due�to�the�continuous�flow�of�media,�the�conditions�

in�the�well�would�not�be�static�as�compared�to�the�
existing�models�and�provide�physiologically�relevant�
data�with� accurate� predictive� results.� Further,� the�
chip�can�be�re-used�by�sterilizing�it�through�simple�
techniques�making�it�cost-effective�and�affordable.�
Hence,�patient-�specific�tumor�samples�can�be�tested�
in� the�chip�paving�a�way� to�create�a�personalized�
profiling� of� drugs� and� their� concentration� for� the�
treatment.� Till� date,� standard�drug� treatments� are�
administered� to� patients� suffering� from� cancer�
irrespective�of�their�conditions.�This�system�would�
be�a�customized�set-up�to�treat�individual�patients�
for�their�specific�conditions.�This�would�be�a�quick�
and� effective� approach� in� treating� the� fast�
progressing� life-� threatening� disease.� This�
innovation� would� be� an� invaluable� step� for�
developing� an� affordable� healthcare� set-up� for�
cancer�diagnostics�and�treatment.

Patient-specific�spheroid-on-chip�for�cancer�treatment:�combinatory�drug�screening
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The�prime�focus�of�the�project�is�to�design�a�cost-
effective�feedback�based�on�prosthetic�leg�for�above-
knee�amputees.�Currently�majority�of�amputees� in�
India� depend� on� functionally� low�mechanical� legs�
like�Uni-axial�knee,�ReMotion�knee,�Jaipur�limb,�etc.�
As�the�cost�of�a�high�functional�feedback-based�leg�is�
around� 70000� dollars� therefore� mechanical�
prosthesis� like� Uniaxial� Knee,� ReMotion� limb�
restricts� to� locks� which� transfer� the� load� to� the�
ground.��The�major�default�of�the�currently�available�
prosthetics�lies�in�the�restricted�application,�where�
the�patient�cannot�use�it�in�bent�position�when�the�
load�is�acting�normal�to�the�ground,�as�the�lock�won't�
be� working� and� patient� will� stumble.� Also�
mechanical�legs�won't�give�any�walking�assistance�as�
they�only�provided�support�&�drains�more�energy.A�
proportional�solenoid�valve�has�been�incorporated�
to� control� the� pneumatic� damping� system� in� a�
mechanical�knee.�Force�sensor�at�the�foot�detect�the�
pressure� applied� by� the� amputee� and� adjust� the�
damping�resistance�at�the�knee�which�enables�the�

proposed�device�to�lock�the�knee�joint�at�any�angle�
and�position� correspondingly� so� the� amputee� can�
transfer�load�to�the�ground�even�in�bent�position�of�
leg.�Compressed�air�inside�the�pistons�absorb�shock�
during�stance�phase�of�walking�and�provide�walking�
assistance�during�starting�of�swing�phase�of�walking�
and�all�this�applications�draws�less�energy.

Pneumatic�damping�prosthetic�leg�for�above�knee�amputees
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The�need�of�supramolecular�systems�with�increased�
complexity�and�structural�control�is�growing�in�the�
direction� of� intriguing� functions� similar� to� their�
biological� analogues� like� DNA� and� cells.� The�
question,�“How�far�can�we�push�self-assembly?”� is�
recognized� as� one� of� the� biggest-challenges� in�
supramolecular� material� science.� This� work�
describes� a� synthet ic� organic� molecule, �
oligophenylene� vinylene� functionalized� with�
dipicolyl� ethylene� diamine� (OPVDPA),� coming�
together� and� stacking� on� each� other� in� a� helical�
sense�on�electrostatic� interaction�with�a�biological�
cue,� ATP.� This� process� is� very� close� to� events�
occurring� in� nature� that� notably� help� a� cell� to�
maintain�its�shape,�i.e.�actin,�which�undergoes�ATP�
driven� temporal� polymerization� and� dynamic�
instability.� The� study� has� come� closest� in�
synthetically� mimicking� this� natural� process.� We�
have� employed� the� facets� of� supramolecular�
chemistry�as�the�area�of�investigation�in�this�study,�
which� deals� with� the� interplay� of� non-covalent�

interactions�for�self-assembly.�Though�in�synthetic�
systems� it� is� a� fairly� new� field,� most� biological�
processes�function�are�based�on�these�principles.�In�
this� context,� systems� driven� by� ATP� became�
inspiration� for� the� team� to� work� further.� These�
systems� are� uniquely� size� controlled� over� kinetic�
regimes� which� allow� fascinating� st imuli�
responsiveness�and�adaptability�that�could�not�have�
been�achieved�in�synthetic�systems�before.�Since�the�
stimulus�in�this�case�is�one�of�the�most�ubiquitously�
present�chemical�such�as�ATP,�therefore�the�study�is�
a�benchmark�for�what�can�be�achieved�synthetically.�
Furthermore�as�mentioned�earlier� the�prospect�of�
functional�accessibility�also�makes� the�work�more�
interesting.

Actin�Mimetic�ATP�Driven�Controlled�Supramolecular�Polymerization

Ananya�Mishra
Jawaharlal�Nehru�Centre�For�Advanced�
Scientific�Research,�Bangalore
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Thalassaemia� is� one� of� the�most� common� single-
gene� disorder� in� which� the� production� of�
haemoglobin�is�impaired.�This�autosomal�recessive�
disorder� is� highly� prevalent� in� Indian� populations�
accounting� to� ~10%� of� the� world's� thalassaemia�
carriers.� The� beta-thalassaemia� carrier� state�
resulting�from�heterozygous�mutation�in�beta�globin�
gene,� is� clinically� asymptomatic� and� thus� remain�
undiagnosed.�At�present,�the�gold�standard�method�
that�is�used�for�carrier�detection�in�hospitals�requires�
expensive�instruments,�skilled�manpower�and�time,�
thus,� making� it� difficult� to� be� used� as� an� onsite�
method.�A�rapid,�portable�and�automated�technology�
for� thalassaemia� carrier� screening� is� hence� of�
significant� importance.� The� present� study� has�
conclusively�proven�the�distinct�patterns�observed�
on�drying�of�whole�blood�droplets� for�carrier�and�
normal� samples.� Length� of� the� radial� cracks� is�
significantly� shorter� for� carrier� samples� as�
compared�to�normal�ones.�A�sample�whose�average�
crack� length� is� less� than� 800� microns� can� be�

classified�as�a�carrier�sample,�whereas�the�ones�with�
larger� radial� cracks� are� considered� as� normal.�
Identifying� the� carrier� samples� by� this� image�
analysis�technique�gave�zero�false�negative�results.�
These�patterns� can�be� further� utilized� to� create� a�
databank� for� automated� classification� of� carrier�
samples,�by�employing�appropriate�techniques�from�
computational� pattern� recognition� and� deep�
learning.�Proposed�method�will�examine�the�images�
of�dried�blood�drops,�extract�its�distinctive�features�
and� categorize� as� normal� or� carrier� samples� by�
comparing� it� with� reference� images� stored� in�
databank.�This�automated�process�will�remarkably�
increase�the�number�of�total�population�screened�for�
thalassaemia�per�year�in�the�country�and�will�reduce�
the�burden�in�the�state�run�advanced�health�facilities�
along�with�a�significant�reduction�in�costs�incurred�
for�screening�of�each�sample.

Image�Analyzing�Drying�Patterns�of�Blood�and�Plasma�Droplets�for�the�Rapid�Detection�
of�Thalassaemia�Carriers
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India�is�the�second�largest�producer�of�cereal�crops�
in�the�world�but,�with�the�existing�facilities�negligible�
part�contribute�to�post-harvest�losses.�In�this�aspect,�
insect�infestation�is�an�alarming�concern,�accounting�
for� losses� in� quality� as� well� as� quantity.� Major�
portion�of�the�post-harvest�losses�can�be�saved�by�
detecting� the� insects� in� their� early� developmental�
stages� and� subsequent� application� of� suitable�
disinfestation� approach� is� undertaken� for� their�
control.� Current� scenario� demands� rapid�methods�
for� insect� detection,� which� can� take� a� lead� over�
conventional� methods,� on� the� ground� of�
promptness,� usability,� non-destructiveness,�
affordability� of� start-up� cost,� and� implementation�
feasibility� beyond� the� laboratory� domain.� In� this�
study,�rapid�methods�were�developed�using�Fourier�
transform� near� infrared� spectroscopy� (FTNIR),�
electronic�nose�(E-nose),�and�hyperspectral�imaging�
techniques.� The� methods� were� then� statistically�
compared� to� select� most� suitable� technology� for�
development� of� a� portable� sensor� assembly� for�

detection�of�insect�infestation�of�stored�cereal�grains�
(i.e.� rice,� wheat,� and� maize).� E-nose� was� chosen�
among�the�various�techniques�and�the�experimental�
findings�were�adapted�for�development�of�a�low-cost�
portable�sensor.�Based�on�the�findings,�alcohol�and�
ammonia� sensors� were� integrated� with� a�
microcontroller� unit� to� fabricate� the� sensor�
assembly,�which�was�effective�enough�to�detect�the�
level� of� infestation� based� on� the� headspace� gas�
composition.�The�outcome�of�the�project�will�lead�to�
a�convenient,�rapid�yet�nondestructive�approach�for�
quality�determination�of�insect�infested�cereal�grains�
at�various�stages�during�the�storage.�The�sensor�will�
be� a� boon� for� developing� countries� like� India� to�
rapidly�detect�the�infestation�precisely�and�support�
the�ideology�“saving�a�grain�is�producing�a�grain”.

Development�of�rapid�and�non-destructive�method�for�detection�of
insect�infestation�in�stored�cereal�grains
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Large�amount�of�waste�plastics�is�being�generated�
because�of�the�accessible�properties�of�the�plastics.�
However,� due� to� lack� of� efficient� end-of-life�
management�in�many�developing�countries;�plastics�
are�now�posing�serious�threats�to�the�environment�
and� human� health� due� to� its� non-biodegradable�
nature.� Liquid� fuel� formation� through� thermo-
catalytic�cracking�can�provide�good�platform�for�the�
energy�recovery�by�making�use�of�dumped�plastics.�
The� process� involves� designing� an� improved� two-
stage� batch� reactor� system,� an� effort� for� the�
replacement� of� petro-diesel� compounds� which�
covers � the � synthes i s � o f � h igh ly � ac t ive �
heterogeneously�modified�zeolite�that�supports�the�
catalysts� for�effective�breakdown�of�waste�plastic.�
The�developed�two-step�approach�leads�to�the�100%�
conversion� of� waste� plastic� into� value� added�
products�comprising�60�to�80%�liquids,�and�20�to�

o35%�gases� at� a� temperature� range� of� 300-350 C.�
The�results�suggest�that,�the�carbon�chain�length�was�
narrowed� to�C�5� -C�28�when� the� zeolite� catalysts�

were� employed,� as� well� as� significant� yield� of�
controlled� fraction� of� paraffins,� olefins� and�
aromatics�was�obtained�indicating�that�the�obtained�
liquids�are�fuel-like�products.�The�liquid�fuel�formed�
is� expected� to� be� an� effective� renewable� fuel� as�
supported�with�the�comparable�results�of�GC-MS,�1�
H�and�C�13�NMR,�Heating�value,�Proximate�analysis,�
etc.�which�can�be�used�as�an�alternative�source�of�
fuel�for�the�IC�engine�operation.�However,�the�usage�
of� the� developed� catalyst� shows� the� added�
advantages�of�reducing�the�cracking�temperature�as�
well�as�tailoring�the�selectivity.�Eventually,�it�should�
be�noted�that�the�negative�impacts�of�waste�plastics�
could�be�addressed�or�minimized�by�recognizing�the�
fact� that�waste� plastics� have� a� great� potential� for�
resource�conservation�when�converted�into�valuable�
resource.

Utilisation�of�Real-World�Waste�Plastic�for
the�Production�of�Fuel�Range�Liquid�Hydrocarbons�using�Two-step�approach

Uma�Dwivedi
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Deep� desulphurization� of� various� organics,� in�
general,�and� transportation� fuels� in�particular� is�a�
demanding� operation,� especially� from� pollution�
point� of� view.� In� this� work,� green� approach� is�
undertaken�for�desulfurization�of�fuels�or�organics�
without� the� use� of� catalyst� or� external�
chemicals/reagents/oxidizing�agent�using�a�simple�
methodology� of� hydrodynamic� cavitation.� The�
process� involves� pre-programmed� mixing� of� the�
organic�and�aqueous�phases,�and�can�be�carried�out�
using�simple�mechanical�cavitating�devices�such�as�
vortex� diode� (patented� by� our� group)� and� orifice.�
Three� organic� solvents� (n-octane,� toluene� and� n-
octanol)� containing� known� amount� of� a� model�
sulphur� compound� (thiophene)� up� to� initial�
concentrations�of�500�ppm�were�used�to�verify�the�
proposed� method.� A� very� high� removal� of� sulfur�
content� to� the� extent� of�100%�was�demonstrated.�
The� results� were� also� verified� and� substantiated�
using�commercial�diesel�as�a�solvent.�The�nature�of�
organic�phase�and�the�ratio�of�aqueous�to�organic�

phase�were�found�to�be�the�most�important�process�
parameters.� The� developed� process� has� great�
potential� for� deep� desulfurization� of� various�
organics,�in�general,�and�for�transportation�fuels,�in�
part icular. � Est imated� operat ing� cost � of �
desulfurization�using�hydrodynamic�cavitation�is�far�
l o w e r � t h a n � t h e � p r e s e n t � r e f i n e r y �
hydrodesulphurization� process� and� adsorptive�
desulfurization�process.�The�aqueous�phase�used�in�
the�proposed�method�can�be�recycled�after�removing�
a�purge�stream�(with�corresponding�make-up�water).�
The� process� offers� many� advantages,� most�
importantly� ease� of� operation� and�mild� operating�
conditions�for�effective�sulphur�removal.�Proposed�
method� can� be� effectively� implemented� for� large�
scale�deep�desulphurization�operations.

Non-�Catalytic�Deep�Desulfurization�Process�Using�Hydrodynamic�Cavitation
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Water� is� vital� for� all� known� forms� of� life.� Due� to�
industrialization�and�improper�effluent�disposal,�the�
natural�water�bodies�in�many�parts�of�our�country�
are�alarmingly�contaminated�with�heavy�metals�like�
Cd,�Cr,�Cu,�Ni,�As,�Pb�and�Zn�which�are�well�known�for�
their�toxic�impact�to�environment�and�human�health.�
In� the� case� of�mosquitoes,� it� is� reported� that� the�
presence� of� heavy� metals� enhances� the� breeding�
potency�thus�supporting�the�outbreak�of�various�life-
threatening� diseases� like� malaria,� chikungunya,�
yellow�fever�and�dengue.�Here�with�the�support�of�
Nanotechnology,�a�commercially�available�larvicide�
is�used�to�eradicate�the�mosquito�larvae�as�well�as�
effectively� remove� the� heavy� metals� from� its�
breeding�platform,�water.�Super�Paramagnetic�Iron�
Oxide�Nanoparticles�(SPIONs)�are�employed�as�the�
core�carrier�molecules�which�are�nanoformulated�to�
achieve� the� dual� action.� Chemically� synthesized�
SPIONs� are� surface� modified� and� tagged� with� a�
commercially� available� larvicide,� further�
encapsulation�was�performed�using� a�biopolymer.�

The�biopolymer�encapsulation�of�the�tagged-SPIONs�
helped�the�nanoformulation�to�accomplish�stability�
and�also�offer�biocompatibility.�The�biopolymer�and�
SPIONs� help� in� the� heavy� metal� removal� and�
eventually� the� tagged� larvicide� exhibit� its� lethal�
action� against� the� target,� mosquito� larvae.� Since�
SPIONs�are�magnetic�nanoparticles,�the�application�
of�magnetic�field�eases�the�removal�of�both�SPIONs�
incorporated� dead� larvae� and� the� targeted� heavy�
metal�after�treatment.�This�action�not�only�minimizes�
the�release�of�larvicide�in�water�but�also�removes�the�
targeted� heavy� metals� and� mosquito� larvae,� thus�
making�the�water�favourable�for�use.�The�ultimate�
goal� of� this� innovation� is� to� design� a� unit� in�
association� with� conventional� water� treatment�
filters�to�bring�out�the�aforementioned�dual�action�
and�ensure�the�supply�of�heavy�metal�free�and�larvae�
free�water.

Dual�action�of�SPIONS�in�effective�removal�of�heavy�metals�and
mosquito�larvae�from�water

Roshini�S�M,��Karthika�M.,�Lavanya�AAJ.,�
Sathyabama�Institute�of
Science�and�Technology,�Chennai

Dr.�Antony�V�Samrot
Guide�:

Lavanya�Agnes�

Karthika�M.

Roshini�S�M

www.techpedia.in37



Gandhian�Young�Technological�Innovation�(GYTI)�Awards 38



Hydrogen� fuel� cells� work� by� instigating� stored�
hydrogen� to� react� with� oxygen� in� air,� producing�
electricity�and�water.�However,�generation�of�pure�
hydrogen� fuel� can� be� a� challenging� problem.� The�
large-scale� production� of� hydrogen� gas� is� mostly�
achieved� by� steam-methane� reforming.� The�major�
drawback�of� steam� reforming� is� that� ‒� (i)� it� takes�
place�at�high�temperature�and�thus�requires�external�
heat�energy�to�maintain�elevated�temperature�and�
(ii)�process�results�in�emission�of�greenhouse�gases�
as� by-product� of� the� reaction.� Furthermore,�
hydrogen� storage� and� transportation� is� expensive�
and� requires� exclusive� tanks� to� store� gas� at�
enormously�high�pressure.�In�order�to�address�this�
issue,�we� report� chemically�powered�micromotors�
composed� of� a� collection� of� iron� nanoparticles�
(FeNPs),� namely� ferrobots,� for� rapid� on-site�
generation�of�pure�hydrogen�gas�using�formic�acid�
as� fuel.� Instead� of� storing� hydrogen� gas� in� bulky�
pressurized�tanks,�motile�ferrobots�could�be�easily�
deployed�in�to�aqueous�formic�acid�solutions�for�on-

demand�release�of�pure�hydrogen�gas,�devoid�any�of�
greenhouse� gases,� at� room� temperature.� To�
demonstrate� the� proof-of-concept,� reactive�
ferrobots�were�employed�to�power�a�portable�toy�fan�
equipped�with�PEM�fuel�cell.�The�pure�hydrogen�gas�
required� for�PEM�fuel�cell�was�generated� through�
reaction�of�formic�acid�solution�with�self-propelling�
ferrobots,� whereas,� oxygen� gas� was� produced� by�
catalytic�decomposition�of�peroxide�fuel�using�same�
ferrobots.�The�as-�generated�hydrogen�and�oxygen�
gases�were�directly�fed�from�reaction�chambers�to�
the� fuel� cell� electrodes� to�generate�electricity� and�
thus�power�electronic�toy�fan.�The�advantage�of�this�
type�of�micromotor-mediated�system�is�that� liquid�
fuels�are�used�for�on-site�hydrogen�release,�and�thus�
gas�storage�will�not�be�prerequisite�in�near�future.

Formic�Acid-powered�Ferrobots�For�Clean�Energy�Technology
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Osteoporosis�is�a�disease�characterized�by�reduction�
in�bone�mass�and�micro-structure,�causing�high�risk�
to�fragility�fractures.�The�gold�standard�diagnostic�
technique� for� osteoporosis,� Dual� Energy� X-ray�
Absorptiometry�(DXA),�is�expensive�and�not�widely�
available� in� India.� We� developed� a� low� cost�
prescreening�tool�for�early�diagnosis�of�osteoporosis�
using� hand� and� wrist� radiographs.� Automated�
segmentation� method� for� extraction� of� third�
metacarpal� bone� and� distal� radius� is� developed.�
Cortical� radiogrammetry�of� third�metacarpal�bone�
and�texture�analysis�of�distal�radius�is�done�and�the�
most�significant�features�are�used�to�train�classifiers.�
The� prescreening� tool� is� validated� using� 138�
subjects� from� Indian� sample� population.� The�
segmentation�method�shows�detection�accuracy�of�
89%�and�93.5%�for�the�third�metacarpal�bone�shaft�
and�distal�radius,�respectively.�The�trained�artificial�
neural� network� (ANN)� classifier� achieves� the� best�
test� accuracy� of� over� 90.0%.� A� linear� regression�
model�shows�a�significant�correlation�of�0.671�with�

DXA.�A�novel�low�cost�technique�to�measure�cortical�
bone� volume� using� three� dimensional� (3D)�
reconstruction�of�metacarpal�bone�is�also�developed�
from�hand�radiographs�in�three�views.�Projections�of�
the� 3D� reconstructed� models� are� compared� with�
manually� segmented�X-ray� images�of�20�subjects.�
The� mean� error� percentage� in� combined� with�
cortical�thickness�is�11.2%.�The�prescreening�tool�is�
a�promising�technique�to� identify�people�with� low�
bone�mass�and�will�enable�mass�screening�of�people�
in�primary�health�centres�in�non-�urban�areas�where�
DXA� is� unavailable.� This� work� is� done� in�
collaboration�with�Kasturba�Medical�College�(KMC)�
Hospital,�Mangalore,�India�and�University�Hospital�
of� Geneva,� Switzerland.� The� study� protocol� was�
approved� by� the� Institutional� Ethics� Committee,�
KMC� Hospital,� Mangalore,� Manipal� Academy� of�
Higher�Education,�India.

Early�Diagnosis�of�Osteoporosis�Using�Metacarpal�Radiogrammetry�And
Texture�Analysis
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India� alone� produces� 169�MT� of� the� fly� ash� per�
annum� from� 155� thermal� power� stations,� out� of�
which� 50%�were� unutilized� and� dumped� into� the�
land.� This� may� cause� catastrophic� effects� on� the�
environment.�Therefore,�it�is�very�much�essential�to�
utilize� this� fly� ash� in� novel,� eco-friendly� and�
economical� way.� This� innovation� targets� the�
problems�caused�by�fly�ash�due�to�its�non-�utilization�
and� provides� the� sustainable� and� practical�
alternative� to� the� existing� ceramic� material.� The�
developed� fly� ash� ceramic� material� has� unique�
properties�such�as�it� is�an�ultra-thermal�insulating�
and� very� lightweight.� Density� of� the� developed�
material�is�0.6-�0.8�g/cc,�so�that�it�can�also�float�on�
the�water.�Its�thermal�conductivity�varies�from�0.2-
0.5� W/m.k� which� is� four� to� ten� times� better�
compared� to� the�existing�ceramic�materials.�Apart�
from�this,�it�can�be�moulded�into�any�size�and�shape�
and� provides� good� mechanical� strength.� The� raw�
material,�which�is�a�fly�ash,�abundantly�available�at�
zero� cost.� All� these� miraculous� combination� of�

desired� properties� makes� it� very� attractive�
alternatives� to� the� existing� ceramics.� Therefore,�
developed�ceramic�can�be�used�in�the�construction�&�
building� as� roof� tile,� wall� tile,� roofing� sheets,�
industrial� thermal� insulation,� decorative� pottery�
items,�variety�of�other�applications.

Novel�and�eco-friendly�light�weight�thermal�insulating�ceramics�from
thermal�power�plant�waste
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Knee�osteoarthritis�is�a�chronic,�progressive�disease�
characterized�by�the�loss�of�cartilage�in�joints.�It�is�
one�of�the�biggest�problem�affecting�a�large�number�
of�elderly�people�today.�Commonly,�orthopedicians�
use� radiographic� techniques� like� X-ray,� CT-Scan,�
MRI�etc.�to�look�for�the�deterioration�in�cartilage�or�
damage�in�the�bones.�But,�it�has�been�found�out�that�
almost�50%�of�patients�with�symptomatic�Knee�OA�
shows�no�signs�in�radiographs�because�of�the�low�
sensitivity� of� these� diagnostic� tools.� The� lack� of�
biomarkers� of� knee�OA� and�35+� different�ways� a�
patient� describing� the� pain� leads� to� a� lot� of�
subjectivity� in� the� diagnosis,� lack� of� specific�
treatment� for� patients,� and� poor� quantification� of�
post-treatment� stage.� We� have� created� an� IOT�
enabled� device� which� in� congestion� with�
sophisticated� machine� learning� algorithm� that�
detects� Knee� OA� at� early� stage� from� the� walking�
pattern�of�a�subject.�The�device�collects�1000+�data�
points�about�the�walking�pattern�and�learns�to�create�
features�which� categorize� the� patient� as� per� their�

medical� condition.� This� high� touch� solution� can�
greatly�help�caregivers�&�doctors�to�understand�the�
complication� in�a�comprehensive�manner.�Doctors�
can� now� suggest�much� better� treatment�with� the�
specific� supplements,� drugs,� and� surgical�
recommendations.�This�device�in�combination�with�
an� app�will� be� highly� useful� specifically� to� early-
stage� subjects� to� help� them� track� their� disease�
condition� and� actually� see� themselves� improving�
due�to�the�results�of�management�measures�they�are�
taking.

Artificial�Intelligence�based�Biomarkers�of�Knee�Osteoarthritis
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In�India,�one�out�of�six�men�and�one�in�ten�women�die�
from�heart�disease�and�the�death�rate�is�significantly�
increasing� day� by� day.� According� to� present�
estimates,�India�will�soon�have�the�highest�number�of�
heart�disease�cases�in�the�world.�Conferring�to�the�
Indian�Heart�Association,�50%�of�all�heart�attacks�in�
Indians�occur�under�50�years�of�age,�and�25%�of�all�
heart�attacks�in�Indians�occur�under�40�years�of�age.�
One�of� the�primary�reason� for� the�coronary�heart�
disease�is�the�growth�of�plaque�in�the�heart�arterial�
wall�layers.�The�ratio�of�number�of�heart�patients�to�
the� available� specialized� cardiovascular� doctors� is�
significantly�high.�Moreover,� the�average�cost�of�a�
less� severe� heart� attack� is� about� £� 600,000.� All�
above� statistics� indicate� that� the� necessity� of�
escalating� the� research� in� human� heart� artery�
system.� In� this� regard,� developing� cost-effective�
experimental�setup�is�an�alternative�way�to�fulfil�the�
need.�The�identification�and�removal�of�plaque�at�the�
initial� stages� further� bring� down� the� cost�
significantly.� Developing� labscale� magneto-

mechanical�device�to�predict�the�plaque�growth�of�
human�heart�coronary�arterial�layer�system.�Plaque�
is�the�fatty�(waste)�substance�that�forms�in�between�
the� heart� arterial� wall� layers.� The� growth� of� this�
plaque�at�the�interface�of�the�layers�blocks�the�blood�
flow� and� finally� leads� to� heart� attack� or� stroke.�
Identification�of�the�plaque�growth�at�the�interface�is�
one� of� the� major� challenges� for� the� biomedical�
research�community.�Our�team�is�very�confident�that�
this� study�will� be� extremely� useful� to� researchers�
from� the� area� of� biomedical� science,� material�
science,� interface� biology� and� also� from� nano�
engineering.

Developing�Labscale�Magneto-Mechanical�Experimental�Setup�to�Predict�the
Plaque�Growth�of�Human�Heart�Coronary�Arterial�Layer�System�
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Arsenic� is�potent� toxicant�and�classified�as�class� I�
carcinogen� by� the� U.S.� Environmental� Protection�
Agency�(U.S.�EPA).�Higher�arsenic�accumulation�in�
crops� causes� serious� health� hazards,� including�
cancer,�especially�in�Southeast�Asian�countries.�To�
cope� up� with� arsenic� toxicity,� organisms� develop�
various�mechanism�in�which�arsenic�methylation�is�
widespread�phenomenon�in�nature.� In�the�present�
study,�we�identified�novel�arsenic�methyltransferase�
(WaarsM)� gene� from� soil� fungus,� Westerdykella�
aurantiaca,� isolated� from� arsenic-contaminated�
agricultural�soil�of�West-Bengal,�India.�To�study�the�
role�of�WaarsM�in�planta,�we�genetically�engineered�
Arabidopsis� thaliana� with� WaarsM� gene.� The�
transgenic� plants� accumulate� 36%� and� 16%� less�
arsenic�in�seeds�and�shoots,�respectively�compared�
to�(wild-type)�WT�plants�which�prove�its�ability�to�
decrease�arsenic�accumulation�in�food�crops�grows�
in� arsenic� affected� areas.�Arsenic� accumulation� in�
rice�grains�is�worldwide�concern�and�influences�the�
nutritional�status�of�rice�grains.�In�the�present�study,�

WaarsM� was� expressed� in� Japonica� rice� (Oryza�
sativa)� and� found� that� transgenic� plants� produce�
methylated�and�volatile�arsenicals.�Transgenic�Line,�
grown� on� soil� irrigated� with� arsenic-containing�
water�accumulates�50%�and�52%�lesser�arsenic�than�
NT� in� shoot� and� root,� respectively;� while� arsenic�
concentration� in� polished� seeds� and� husk� of�
transgenic�line�was�reduced�by�52%�compared�to�NT.�
This�is�the�first�report�of�arsenic�volatilization�in�rice�
by�arsM�gene�of�eukaryotic�origin.�In�conclusion,�our�
study� demonstrates� that� the� expression� of� fungal�
WaarsM�gene� in� rice� induces� arsenic�methylation�
and� volatilization� as� well� as� altering� arsenic�
speciation�in�the�plant.�
Considering,�no�gene�encoding�arsM�has�yet�been�
identified� in� the� higher� plantʼs� genome,� including�
rice�genome,�the�present�project�provides�a�strategy�
to� generate� transgenic� rice� that� accumulate� less�
arsenic� in� the� grains� and� will� have� tremendous�
societal� impact� related� to� public� health�

Development�of�low�grain�arsenic�rice�by�the�fungal�arsenic
methyltransferase�via�bio-volatilization
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• improves arsenic (As) tolerance by volatilization

• causes As volatilization in rice

• healthy grains with low As

• Improved crop production



Magnetically� driven� nanorobots� have� gained�
immense� interest� for� biomedical� applications�
because�of�its�wide�range�of�potential�applications.�
The� team� is� working� on� helical� shaped� magnetic�
nanorobots� that� can� be� internalised� by� the� cells�
when�incubated�for�around�24�hours.�Subsequently,�
these� internalised� nanorobots� can� be� actuated�
remotely� inside� the� living� cell� by� application� of� a�
rotating� magnetic� field.� This� novel� technique� of�
intracellular�manipulation� is� completely�benign� to�
the�living�cells�which�has�been�confirmed�from�cell�
viability�studies.�Our�work�also�confirms�that�these�

t i ny � n ano robo t � c an �
promptly�detect�changes�in�
local�environment�inside�a�
living� cell� which� is� very�
promising�for�new�studies�
in� cell� biology� and� new�
techniques� for� sensing� of�
i n t race l lu l a r � ma t r i x . �
A n o t h e r � i m p o r t a n t �

application�of�helical�magnetic�nanorobot�is�that�it�
can�sense�viscosity�of�surrounding�environment�with�
high�spatio-temporal�resolution�as�it�moves�through�
the�medium.�This�active�measurement�is�much�faster�
than� conventional� passive� rheological� technique.�
Along�with�its�ability�to�be�positioned�in�any�arbitrary�
location�within�the�fluid�medium,�it�is�now�possible�
to�find�out�local�heterogeneities�in�the�medium�very�
easily.�Any�other�parameter�that�causes�change� in�
viscosity�of�the�medium,�for�example:�temperature,�
can�also�be�measured�using�this�active�system.�The�
current�method�can�be�applied�to�both�Newtonian�
and� Shear� thinning� fluids� which� is� an� added�
advantage�as�most�of�the�biological�fluids�are�also�
shear� thinning.� Above� two� results� suggest� that�
helical� magnetic� nanorobot� is� an� appropriate�
candidate�for�future�biomedical�applications.�We�are�
exploring�further�for�other�exciting�features�of�the�
helical�magnetic�nanorobots.�Hopefully,�in�few�years,�
we� shall� witness� a� paradigm� shift� in� biomedical�
industry�with�help�of�these�nanorobots.

Towards�application�of�helical�nanorobots�for�biomedical�applications

Malay�Pal,�Debayan�Dasgupta,
Arijit�Ghosh,�Neha�Somalwar
Indian�Institute�of�Science,�Bangalore

Prof.�Ambarish�Ghosh,�Dr.�Deepak�K�Saini,�
Prof.�Ramray�Bhat
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D-allulose�(D-psicose)�is�a�C3�epimer�of�D-fructose.�It�
is�a�rare�sugar�having�70%�of�the�relative�sweetness�
of�table�sugar.�It�exerts�only�0.3%�calories�of�table�
sugar.� Consumption� of� this� sugar� is� beneficial� to�
human�health�in�several�ways�i.e.�anti-obesity,�anti-
diabetic,� anti-oxidative,� hypoglycemic,� anti-
dyslipidemic,� and� neuro-protective� effects.� It�
improves�the�texture�of�food�materials�with�pleasant�
flavor�through�the�Maillard�reaction.�The�team�has�
developed�a�novel�enzyme-�systems�for�biosynthesis�
of�D-allulose�from�D-fructose.�Fusion�of�yeast�Smt3�
at�the�N-terminus�of�Agrobacterium�tumefaciens�D-
allulose�3-epimerase�improved�thermal�tolerance�of�
this�enzyme�by�several�folds.�This�modified�chimeric�
protein� was� covalently� attached� to� the� magnetic�
nanopart ic les . � This� nanopart ic le-enzyme�
conjugation�system�was�demonstrated� to�be�more�
thermo-stable� and� recyclable.� Recently,� we� have�
discovered� a� novel� gene� encoding� D-allulose� 3-�
epimerase� enzyme� from� the� metagenomic�
information�of�a�thermal�aquatic�habitat�of�extreme�

temperature.� The� protein� sequence� of� this� novel�
enzyme� exhibits� significant� dissimilarity� with� any�
known�protein� in� the�public�databases.�This�novel�
biocatalyst�shows�excessive�thermal�stability�at�50-

O60 C�temperature,�which�is�considerably�higher�than�
any�D-allulose�3-epimerase�enzyme�known�till�date.�
These� bio-catalytic� systems� have� been� used� to�
bioprocess�several�agro-�industrial�wastes�(e.g.�fruit�
pomace,� cabbage� waste,� banana� pseudostem,� and�
cane� molasses)� for� transformation� of� in-situ� D-
fructose�into�D-allulose.

Development�of�improved�biocatalysts�for�D-allulose�production�utilizing�the�low-cost�
agro-industrial�residues

Satya�Narayan�Patel
Center�Of�Innovative�and�Applied�Bioprocessing,�
Punjab

Dr.�Sudhir�P.�Singh
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The�upper�limb�amputation�is�a�serious�problem�for�
human�as� it�causes�hindrance�to� the�various�daily�
activities.� Especially� for� the� elbow� amputation,� it�
causes�severe�damage�to�the�movement�of�the�hand�
for� different� common� purpose.� The� available�
prosthetic�elbow�and�disarticulation�prosthesis�are�
very�costly�and�cannot�be�afforded�by�the�common�
and� economical� backward� people� in� India.� By�
realizing�the�extreme�requirement�of�elbow�amputee�
people's�usability�and�affordability,�the�design�and�
development�is�carried�out�for�interlock�mechanism�
based� bio-compatible,� user-friendly� and� cost-�
effective�elbow�disarticulation�prosthesis.�There� is�
no�complicated�electronic�and�motorized�actuation�
involved�therefore�it�makes�this�design�simple.�This�
design� incorporates� the� internal� slot� mechanism�
which� will� provide� an� adequate� motion� of� the�
artificial�hand�connected�to�the�elbow�joint.�The�joint�
is� developed� mechanically� which� helps� the�
prosthesis� to� bring� back� sound�gait� of� elbow�and�
hand� similar� to� normal� elbow.� The� design� is� very�

compact�and�not�exposed�outside�of�the�hand�so�that�
normal�clothing�for�the�patient�is�not�hampered.�The�
design�of�elbow�joint�incorporates�simple�machining�
and�manufacturing�process�for�easy�fabricated.�Most�
importantly,�the�cost�of�the�prosthetic�joint�is�around�
Rs.1500-2000/unit� by� machining� of� single� unit.�
However,�the�cost�can�be�further�reduced�by�mass�
production.�Since�the�innovation�is�focused�on�the�
mechanical� linkage�based�low�cost�prosthesis,�this�
innovation�will�certainly�benefit�the�elbow�amputee�
people�to�bring�back�their�normal�hand�gait�cycle.�
Commercialization� of� this� innovation� is� going� to�
serve� majority� of� the� elbow� amputees.� As� the�
development�is�specified�for�a�very�unique�group�of�
specially-abled� people,� the� implementation� of� this�
will�have�positive�impact�on�the�society.

Design�and�development�of�interlock�mechanism�based�bio-compatible,�user-friendly�
and�cost-effective�elbow�disarticulation�prosthesis

Mrutyunjay�Maharana,�Bhabani�Shankar�Nayak
Indian�Institute�of�Technology�Guwahati,
All�India�Institute�of�Physical�Medicine�and�Rehabilitation,�Mumbai
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Leprosy,�the�staggering�infectious�disease�caused�by�
the� obligate� intracellular� Mycobacterium� leprae�
continues�to�be�the�belligerent�public�health�hazard�
for�causation�of�high�disability�and�eventual� long-
term� morbidity,� even� treatment� with� ongoing�
multidrug� therapy� (MDT).� From� the� vast�
ethnomedicinal�records�and�ethnopharmacological�
investigations,� phytochemicals� are� potent� against�
infectious�diseases;�but,�none�of�those�have�gone�up�
to�the�pure-drug�stage�due�to�the�lack�of�the�desired�
drug- l ikeness � va lues � and� the � required �
pharmacokinetic�properties.�To�overcome�the�drug-
resistant�problem,�the�improvement�of�the�primary�
antileprosy� sulfa� drug,� dapsone� through� chemical�
conjugation�with�a�suitable�phytochemical�for�reuse�
of� dapsone� in� empiric� antibacterial� therapy� is� the�
primary� goal.� With� various� bioinformatics� and�
chemoinformatics�analysis,�dapsone-phytochemical�
conjugates� were� synthesized� adopting� azo-dye�
coupling�reaction,�and�structural�interpretation�was�
carried� out� by� UV,� FTIR,� NMR,� HPLC,� LCMS,� and�

SEM.�From�the�in�vivo� 'mice-foot-pad-propagation'�
study,� the� 'dapsone-thymol'� hybrid� product� at� the�
WHO� recommended� dose� for� dapsone,� 0.01� %�
mg/kg� reduced� one-log� bacilli-population� in�
'dapsone-resistant',� and� no� bacilli� were� found� in�
'dapsone-sensitive'�M.�leprae�infected�mice�foot-pad�
in�three�months�of�oral�treatment.�Additionally�from�
the�in�vitro�host-toxicity�study�with�cultured-human�
lymphocytes,� it� was� confirmed� that,� the� dapsone-
thymol�conjugate�was�safe�for�oral�administration�up�
to�5,000�mg/L,�since�a�minor�number�of�dead�cells�
were� found� under� a� fluorescent� microscope.� In�
conclusion,�the�newly�synthesized�'dapsone-thymol�
hybrid'�product�could�be�used�in�a�revised�MDT�in�
place�of�dapsone�against�M.�leprae�after�successful�
validation�in�the�clinical�phase.�Indeed,�conjugation�
of� a� phytochemical� with� the� obsolete� drug� could�
serve� the� new� trend� in� current� antibacterial� drug�
development� with� resources� and� time� saving�
through� the � ingenious � combinat ion � of �
bioinformatics�and�medicinal�chemistry�tools.

Production�of�effective�and�low�cost�dapsone-phytochemical�hybrid�candidate�for
use�in�multidrug�therapy�against�Mycobacterium�leprae

Shasank�Sekhar�Swain
Institute�of�Medical�Sciences�and�Sum�Hospital,�
Bhubaneshwar
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Parkinson's� disease� (PD),� an� age� dependent�
neurodegenerative� disorder� occupies� a� significant�
portion� of� total� disease� burden� of� non-
communicable� diseases� in� our� country.� The�
accumulation� of� inclusion� bodies/aggregation-
prone�proteins�along�with� the� loss�of�proteostasis�
eventually� leads� to� death� of� neurons.� Proteasome�
complex�is�known�to�be�one�of�the�key�regulator�of�
proteostasis�in�all�the�cells�where�the�damaged�and�
misfolded� proteins� are� degraded.� Recent� studies�
have�reported�decreased�proteasome�function�as�a�
primary� cause� for� many� neurological� diseases�
including�PD.�There�are�FDA�approved�inhibitors�of�
proteasomal� activity,� however� development� of�
proteasome�activators�is�rarely�looked�at.�One�of�the�
prime�reason�behind�this�is�the�complexity�of�human�
proteasome,� limited� understanding� of� the�
mechanism� of� activation.� Hence,� in� our� study� we�
exploited�the�archaeal�proteasome�complex�through�
virtual� screening� and� state-of-art� molecular�
simulation�techniques�to�decipher�the�mechanism�of�

proteasomal�activation�by�the�HbYX�motif�(present�
in�endogenous�activators).�Results� from�our�study�
showed�that�the�extreme�C-terminal�residues�(Tyr�&�
Arg)�of�this�motif�directly�participate�in�opening�the�
central�pore�of�the�archaeal�20S�complex.�Arginine�
being�the�charged�residue�contributes�more�to�the�
binding�energy�and�tyrosine�residue�interacts�with�
the�N-terminal�loop�of�each�α�subunit�through�a�H-
bond�with�the�backbone�of�Gly19�(α�subunit)�side�
chain�of�Arg20�(α�subunit).�Thus,�the�dipeptide-�Tyr-
Arg� is� exploited� as� the� initial� lead� for� database�
screening� followed� by� rigorous� docking� analysis.�
This� extensive� library� screening� resulted� in� three�
activator�small�molecules,�working�in�both�archaeal�
and�human�20S�complex.�From�our�study�we�have�
successfully� characterized� the� first� lead� chemical�
moieties� as� the� potential� proteasome� activators.�
Hence,� our� results� showed� that� the� structurally�
simple�archaeal�20S�complex�can�serve�as�the�ideal�
target�for�structure�based�drug-designing�in�order�to�
find�activators�for�the�human�20S�complex.

Proteasome�Activation:�A�potential�drug�target�for�treatment�of�Parkinson's�Disease.

Mohd�Ahsan,�P�Chinmai��
Indian�Institutes�of�Technology,�Madras Prof.�Sanjib�Senapati�
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Breast� cancer� is� a� heterogeneous� and� complex�
disease,�with�a�high�mortality�rate.�It�is�one�of�the�
predominant� cancer� types� that� affects�millions� of�
cases�and�cause�thousands�of�deaths�every�year�in�
India.� The� effective� treatment� and� prognosis� of�
breast�cancer�development�relies�largely�on�a�correct�
classification� and� also� help� patients� in� avoiding�
improper� chemotherapy� and� undergo� its� side�
effects.�In�our�studies,�we�developed�a�classifier�to�
distinguish� the� five� intrinsic� subtypes� of� breast�
cancer� using� microarray� gene� expression� profile�
data.�The�model�is�based�on�the�supervised�learning�
using� support� vector� machine� algorithm� for�
classification.�The�genes�required�for�acting�as�the�
important�features�for�classification�were�identified�
with� a� greedy� algorithm� i.e.� recursive� feature�
elimination� method� via� logistic� regression.� We�
identified�a�panel�of�40�genes�which�serve�as� the�
important�features�for�classifying�the�breast�cancer�
intrinsic� subtypes,� using� their� gene� expression�
profile�data.�The�modelled�classifier�has�an�accuracy�

score�of�93-96%�and� it� is�more� than� the�previous�
method.�It�has�good�precision,�recall�and�F�score�for�
prediction.� This� method� uses� minimal� number� of�
genes� as� features,� which� indicates� that� lesser� the�
number�of�features,�lesser�will�be�the�number�of�gene�
probes�that�can�be�used�in�diagnostic�chips�to�detect�
breast�cancer�and�its�subtype.�In�the�identified�panel�
of�genes,�it�is�found�that�some�of�them�are�involved�
directly� in� the� cancer� process� which� may� act� as�
prognostic�signatures.

A�more�accurate�detection�and�intrinsic�subtype�classification�of
breast�cancer�using�machine�learning.

Bikash�Ranjan�Samal
Indian�Institute�of�Technology,�Kharagpur Dr.�Ranjit�Prasad�Bahadur
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The� motive� of� the� study� is� to� target� intracellular�
bacterial�infection�in�cancer�and�analyse�the�impact�
of� bacterial� presence� on� the� efficacy� of�
chemotherapeutic�drug.�We�observed�that�bacteria�
have�the�capability�to�biotransform�the�anticancer�
drug� which� might� affect� its� activity� and� it� is� the�
reason� for� resistance� in� cancer� cells.� We� have�
developed� multifunctional� liposomes� with� dual�
capability� to� simultaneously� target� cancer� and�
cancer� cell� internalized� bacterial� cells.� The�
liposomes� are� encapsulated�with� doxorubicin� and�
surface� is� functionalized� with� an� antibacterial�
peptide� sushi� S3� which� is� used� as� drug� delivery�
vehicle�as�a�proof-of-concept�in�an�in�vitro�model.�A�
realistic� in� vitro� cell� model� was� created� in� which�
Huh-7� liver� cancer� cells� were� infected� with�
Salmonella�typhi.�It�has�been�observed�that�S.�typhi�
has� the� potential� to� cause� gall� bladder� and� liver�
cancers.�The�efficacy�of�the�drug�delivery�platforms�
has� been� tested� on� S.� typhi-infected� liver� cancer�
(Huh-7)� cell� models.� The� presence� of� S.� typhi�

definitely�decreased�the�efficacy�of�dox�against�Huh-
7�cancer�cells.�The�overall�efficiency�to�kill�cancer�
and�bacteria�got�improved�by�approx.�70%�than�free�
anticancer� drug/anticancer� alone� when� both�
compounds� were� given� in� liposomal� form.
The� efficacy� of� the� nano-formulations� can� be�
enhanced�by�conjugating�specific�ligands�expressed�
on�cancer�cells�such�folic�acid.�We�envision�that�such�
combinatorial�platforms�would�definitely�give�a�new�
direction� in� targeting� co-existing� infections� with�
synergistic� effects� and� help� in� curbing� the� drug�
resistance�problem.

Fighting�resistance�in�cancer�due�to�bacterial�infections�with
modular�drug�platforms:�An�idea�towards�personalized�medicine

Rohini�Singh
Indian�Institutes�of�Technology�Delhi Prof.�Shalini�Gupta
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Mastitis�is�an�inflammation�of�the�mammary�gland�in�
animal's�udder�that�adversely�affects�the�animal�health�
therefore� leading� to� an� annual� economic� loss� of�
around� $35� billion� worldwide� and� 7615.15� crores�
rupees�in�India.�Currently,�the�disease�is�detected�in�
clinical�settings�by�expensive�techniques�and�also�in�
places,�which�are�miles�away�from�remote�villages.�
The� microfluidic� paper-based� analytical� device�
fabricated� for�mastitis� disease� diagnosis� in� cattle� is�
highly� economical� i.e.� as� low� as� Rs.� 1/-,� portable,�
ecologically�compatible�and�self-diagnostic.�It�will�help�
farmers�to�screen�and�monitor�the�most�economically�
devastating�mastitis�disease�in�the�bovine�species�at�an�
early�stage.�The�detection� time�of�disease�using� the�
proposed�method�is�15�minutes�approximately�with�
high�accuracy�and�efficiency.�The�major�indicators�of�
mastitis�disease�is�the�somatic�cells,�whose�deformities�
are� envisioned� based� on� the� qualitative� and�
quantitative�detection�done�on�paper-strip�method.
The� unique� combination� of� the� reagent� and� dye�
achieve�a�cost-effective�solution.�A�drop�of�milk�is�to�be�

added�to�the�reagent�incorporated�paper�strip�having�
desirable� pore� size� with� hydrophobic� nature,� and�
incubated�for�about�10�minutes.�Through�the�natural�
capillary�action,�the�milk�reacts�with�the�reagent�and�
provided�dye� is� to�be�added.� It�will�show�an� instant�
change�in�colour.�Colour�intensity�is�the�measure�of�the�
prevalence� of� mastitis� disease,� captured� by� mobile�
camera� and� quantified� by� software� or� is� self-
descriptive�through�the�naked�eye.�This�paper-�strip�
can�be�used�by�farmers,�dairy�industries,�veterinarians,�
the� households� and� regulatory� agencies� as� an�
indicator�of�the�safety�and�suitability�of�raw�milk�for�
consumption�by�humans�and�also�preventing�zoonotic�
diseases.�Farmers�can�negotiate�a�good�price�with�the�
dairy�industry�based�on�milk�quality�information�from�
paper-strip�and�enhance�the�quality�of�life.�Affordable�
Paper-strip� can� be� utilised� by� relatively� untrained�
people�and�it�ensures�laymen�terms�to�deliver�the�best�
information�and�is�complete�with�easy-to-understand�
information�and�enhance�dairy�industry�contribution�
to�Indian�GDP.

Economical�Paper-Strip�For�Early�Stage�Mastitis�Disease�Detection�In�Cow

Harika�Chappa,�Avisek�Barla,�Navin�V�Naryanan,�
Sudip�Chakraborthy,�Ahila�Yegappan
Sri�Venkateswara�Veterinary�University,�Tirupati Dr.�Y.�Hari�Babu
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Anaemia�is�a�disorder�that�affects�over�one�billion�
people�worldwide.�Typically,�anaemia�is�detected�by�
examining� the� haemoglobin/haematocrit� values.�
Generally� these� tests� were� conducted� using� a�
haematology� analyzer,� haematocrit� centrifuge� or�
spectrophotometer.� These� instruments� are�
expensive,�non-portable,� and� require�operation�by�
trained�personnel;�they�are�therefore�unavailable�in�
many� low-resource� settings.� These� tests� are� also�
expensive� and� are� not� affordable� by� the� common�
man.�This�indicates�a�requirement�of�an�accessible�
and�affordable�technology�for�anaemia�detection.�A�
simple� battery� powered� microhaematocrit�
centrifuge� system� with� commonly� available�
materials�like�DC�motor,�polyethylene�terephthalate�
(PET)� sheet,� mounting� hub,� and� screws� was�
fabricated.� The� development� of� the� system� is� as�
simple�as�it�can�be�assembled�by�any�nontechnical�
personnel�and�can�be�used�as�an�electric�toy.�This�
portable�system�could�be�used�as�a�replacement�for�
commercial�benchtop�centrifuge�which�is�bulky�and�

expensive.� The� device� can� be� used� as� a� simple�
anaemia�reader.�The�system�also�has�been�employed�
for� the� estimation� of� haematocrit� and� using� the�
haematocrit� values� the� haemoglobin� levels� were�
calculated.�The�main�advantages�of�the�device�are�its�
simplicity� and� low� cost� which�make� this� a� global�
solution� for� haematocrit� estimation,� anaemia�
detection�and�serum-based�diagnostics�in�resource�
free�settings.

Anemia�Meter

Jeethu�Raveendran�
Amrita�Vishwa�Vidyapeetham,�Coimbatore Dr.�T.�G.�Satheesh�Babu�
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Soil� is� one� of� the� important� element� of� our�
ecosystems� which� has� been� subjected� to�
degradation� due� to� both� natural� and� man-made�
causes.� Native� rock�weathering,� low� precipitation,�
high�surface�evaporation,�wind,�irrigation�with�saline�
water�or�disposal�of�solid�waste�severely�affect�the�
salinity�of�the�soil.�The�statistical�analysis�revealed�
loss� of� 12� billion� dollars� of� the� agricultural� crop�
every�year�and�3,230,000�km2� irrigated� land�has�
been� affected� globally.� To� handle� these� issues� on�
time,�soil�salinity�needs�to�be�monitored�routinely.�
Advancements�have�been�made� in�recent�years� to�
explore� intrinsically� disordered� proteins� (IDPs)� as�
biosensors.�These�are�an�essential�part�of�proteome�
and�do�not�possess�any�well-defined�structure�but�
still� are� functional.� These� proteins� are� highly�
sensitive�to�temperature�and�solvent�fluctuations.�In�
current� work,� we� have� revealed� the� effect� of�
increasing�salt�on�the�structure�and�stability�of�Cyt�R�
DNA�Binding�Domain�(DBD).�We�observed�that�Cyt�R�
gradually� attains� secondary� and� tertiary� structure�

with�increasing�salt�concentration.�Cyt�R�displays�a�
graded� increase� in� structure,� stability� and� folding�
rate�on�increasing�the�osmolarity�of�the�solution�that�
mimics� the� non-specific� screening� by� DNA�
phosphates.� The� gradual� structural� acquisition� is�
observed� for�almost�all�basic� salts� like�phosphate,�
sodium� chloride,� potassium� chloride� and� sodium�
sulfate.�This�property�of�Cyt�R�can�be�exploited�to�be�
used�as�soil�salinity�sensor.

Understanding�Sequence-Disorder-Function�relationship�of�an�Intrinsically�Disordered�
protein�to�design�Soil�salinity�sensor

Sneha�Munshi
Indian�Institute�of�Technology,�Madras Dr.�N.�Athi�Narayanan
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Smoking,�the�leading�cause�of�oral�cancer�in�India,�
kills�over�5�people�every�hour.�As�high�mortality�is�
due� to� late�diagnosis,�early�detection� is�vital.�Free�
radical�induced�lipid�peroxidation�(LP)�is�known�to�
promote�multistep�oral�carcinogenesis.�Free�radicals�
generated� by� smoking,� damage� polyunsaturated�
fatty�acids�releasing�end-product�Malondialdehyde�
(MDA).� A� simple,� home-based� test�was� devised� to�
determine�salivary�Malondialdehyde�to�assess�early�
risk� of� oral� pre-cancer� and� cancer.� It� was�
hypothesized� that� heavier� smokers� would� exhibit�
greater� degree� of� salivary� LP.� A� highly� sensitive�
QuitPuff�reagent�was�formulated�which�when�heated�
with� saliva,� produces� a� colour� change,� directly�
proportional�to�the�amount�of�MDA.�The�MDA�level�
was�measured�by�matching�the�color�change�with�a�
colorimetric� Lipid� Peroxidation� Index� (LPI)� chart.�
QuitPuff�was�tested�on�500�subjects�and�validated�
using�UV� Spectroscopy,� the� gold� standard� for� the�
test.�The�mean�LPI�was�consistently�and�significantly�
elevated� (P�&� lt;�0.001)� in�smokers�with�oral�pre-

cancer� and� cancer� (4.34),� smokers� who� smoked�
more�than�20�(4.12),�between�10-20�(3.43)�and�less�
than�10�cigarettes�per�day� (2.43)�as�compared� to�
non-smokers�(0.26).�The�mean�LPI's�of�the�test�and�
validation� methods� correlated.� Spearman's�
correlation�indicated�significant�positive�association�
between� colour� changes� and� UV� spectroscopy�
readings� (r=0.93).� QuitPuff� detected� the� salivary�
MDA�levels�with�96%�accuracy.�Smokers�exhibited�
greater�degree�of�salivary�LP�as�compared�to�non-
smokers,� the�heavier� the� smoker,� greater�was� the�
degree�of�LP.�QuitPuff�has�great�potential�as�a�point-
of-care�test�for�oral�pre-cancer�and�cancer.

Care,�Colorimetric�Method,�using�Reactive�Oxygen�Species�induced�Lipid�Peroxidative�changes�in�Saliva,�to�
Assess�the�Risk�of�Oral�Pre-cancerous�Lesions�and�Oral�Squamous�Cell�Carcinoma�in�Chronic�Smokers

Nikhiya�Shamsher
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From� the� past� drug� discovery� had�made� the� new�
exploration�in�the�field�of�R&D�and�Production.�Even�
though�most�of�the�drugs�are�discovered,�the�way�of�
presenting� these� drugs� to� the� patients� has� not�
changed�since�the�tablet�dosage�form�is�playing�a�key�
role�in�patient�health�care�management,�due�to�its�
patient�compliance.�The�manufacturing�process�of�
tablets� dosage� form� is� having� more� number� of�
process�steps�like�mixing,�wet�massing,�granulation,�
drying,� size� separation,� punching� and� it� is� very�
tedious� process� depending� upon� preparation�
technique.� The� present� new� innovation� “Multi�
Functional-� Granulator”� can�make� a� new� trend� in�
production� of� granulation� industries,� as� it� is�
designed�to�be�single�equipment�for�all�these�steps.�
Multi� Functional-� Granulator� is� well� designed�
equipment� involving� mixing,� wet� massing,�
granulation,� drying� and� size� separation� of� dried�
spherical�granules.�By�using�this�equipment�we�can�
see� a� 3-Dimensional�mixing�which� is� required� for�
uniform� mixing� and� wet� massing.� Granulation�

technique� is� also� well� designed� as� it� is� having� a�
double�granulation�to�form�spherical�granulation�of�
selective�size�requirement.�The�next�subsequent�step�
in�the�process�is�to�dry�the�spherical�granules,�this�is�
achieved�through�more�surface�area�in�less�space�by�
passing� hot� air� through� spirally� arranged� trays.�
These�granules�are�collected�according�to�their�sizes�
by�using�size�separation�technique-“Sieve�Analysis”.�
All� these� process� steps� described� are� performed�
within�a�single�equipment�therefore�it�reduces�the�
cost,� time,� set� up� area/space,� human� intervention�
and�it�is�one�of�the�best�equipment�in�the�point�of�
design�and�efficiency�for�granulation�industries�like�
Pharmaceuticals,� API;� Chemicals,� Ayurvedic,� New�
Chemical�Entities�(R&D),�Fertilizers�and�Detergents.

MULTIFUNCTIONAL�GRANULATOR�(MFG)
A�Multi�functional�device�to�prepare�dried�spherical�granules

Rajendra�Prasad�Moturu
Andhra�University�College�Of�Pharmaceutical�
Sciences,�Visakhapatnam
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Speaking� and� hearing� plays� an� important� role� in�
effective� teaching,� individuals� who� lack� these�
abilities�faces�an�uphill�battle.�Quantum�of�work�has�
focused�on�designing�various�approaches�to�teach�
deaf� and� mute� students.� However,� it� is� equally�
important�to�assess�whether�students�are�following�
the�course�materials�or�there�is�a�need�to�adjust�the�
pace� and� methodology� of� teaching.� Creating� an�
active�learning�environment�in�D�&�M�classroom�is�a�
tedious�task�as�it�becomes�very�difficult�for�a�teacher�
to� observe� every� student's� response� at� a� time�
through�sign�language.�The�level�of�their�enthusiasm�
and� active� engagements� in� the� classroom� can�
degrade� due� to� being� unheard� or� unnoticed.� This�
scenario�demotivates�them�to�respond�in�classroom.�
This� innovation� can� facilitate� multiple� classroom�
activities� easily� without� the� need� for� speaking� or�
hearing� such� as� performing� quiz,� aggregating� &�
analyzing� student's� responses,� taking� attendance,�
receiving� student's� feedback� &� handling� queries,�
assessment� of� every� individual,� Assistance� for�

emergency� or� panic� situation.� Real-time� feedback�
will�allow�the�lecturer�to�adapt�the�lecture�during�the�
presentation� so� as� to� achieve� the� maximum�
efficiency�during� the� lecture�&�also� to�modify� the�
future�lectures�based�on�the�“lessons�learned”�from�
the�past�cases.�Students�whose�performance�is�poor�
needs� special� attention;� their� performance� can� be�
shared�automatically�to�their�guardians�via�E-mail.�In�
future� it� can� also� be� integrated�with� the� learning�
management�system�designed�specially�for�deaf�&�
mute�students.�This�system�is�low�cost,�easy�to�use�&�
configure,�uses�the�light�weight�protocol�for�device�
to�device�communication,�allows�remote�monitoring�
through� the� use� of� cloud� computing� technology,�
highly�scalable,�can�be�easily�integrated�with�existing�
infrastructure.

Audience�response�device�for�Deaf�and�mute�classroom��

Manasi�Mishra
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There� is� a� huge� demand� for� carbonated� soft� drinks�
amongst� the� consumers.� Most� of� the� available� soft�
drinks�typically�contain�artificial�sweeteners,�colors�and�
harmful� additives� which� lead� to� set� of� diseases� like�
diabetes,� obesity,� teeth� &� bone� damage,� decrease� in�
metabolism�etc.�Therefore,�a�cereal�based�carbonated�
beverage�mixed�with�adequate�protein�and�energy�can�
serve�as�a�healthy�alternative.�Maize�and�Bengal�gram�
were� roasted� at� a� temperature� of� 160-180⁰C� while�
finger�millet�at�80-�120⁰C�for�10-30�min.�The�optimized�
conditions�for�roasting�of�the�maize,�Bengal�gram�and�
ragi�were�180⁰C� for� 10�min,� 180⁰C� for� 27�min� and�
110⁰C�for�30�min;�respectively�were�determined�using�
face� centred� composite� design� (FCCD)� and� response�
surface� methodology� (RSM).� The� formulation� of� the�
beverage� premix� was� obtained� using� linear�
programming�in�the�combination�of�30g,�30g,�10g,�20g�
and�10g�of� roasted�maize,�Bengal�gram,� finger�millet�
flours,� sugar� (powdered)� and� pea� protein� isolate,�
respectively.�The�formulated�instant�carbonated�cereal�
beverage�was�high�in�protein�and�energy�with�low�cost�
(Rs�10/100�g).�The�prepared�carbonated�grain�based�

*� The� effect� of� carbonation� was� found� best� for� 8%�
carbonation�powder�concentration�with�1:4�beverage�
mix�to�water�ratio.�
Dry�beverage�powder�can�be�easily�stored�in�sachets�or�
sealed� containers� with� maximum� flexibility� of�
transportation.

drink�was�very�much�nutritious�(16%�protein�and�390�
Cal/�100g�energy).�The�final�formulation�obtained�gave�
adequate�amount�of�iron�(11.6�mg/100�g).�The�effect�of�
carbonation�was�found�best�for�8%�carbonation�powder�
concentration�with�1:4�beverage�mix�to�water�ratio.�The�
sensory�evaluation�showed�an�overall�acceptability�of�
7.7.�Unique�features�are�as�follows-
*�The� formulated� instant� carbonated� cereal� beverage�
with�high�protein,�energy�and�low�cost�in�the�form�of�dry�
powder� is� one� of� the� unique� features� of� the� present�
beverage�mix.
*�The�prepared�carbonated�grain�based�drink� is�very�
much�nutritious�(16%�protein)�and�easily�digestible.�
*�The�final�formulation�obtained�gave�adequate�amount�
of�iron�(11.6�mg/100�g).�
*� The� sensory� evaluation� showed� an� overall�
acceptability�of�7.7.�

Development�of�Process�Technology�for�Manufacture�of�RTD�Carbonated�Grain�Beverage

Anjali�Thakur,�Pooja�Pandey
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Iron�deficiency�anaemia�(IDA)�has�become�a�serious�
problem� in� India.� National� Family� Health� Survey�
(2015-16)�revealed�that�almost�half�the�population�
is�affected�(Children-�58.4%,�Women�-�53�%;�Men-
22.7�%)�with�anaemia.� Fortification�of� staple� food�
with� essential� micronutrients� would� be� a� key�
solution�to�alleviate�the�IDA.�Being�a�staple�food,�rice�
provides�a�unique�opportunity�for�the�micronutrient�
fortification�which�leads�to�address�the�prevalence�of�
IDA� among� the� affected� population.� Fortified� rice�
kernels� (FRK)� have� been� developed� by� using� rice�
brokens� (byproduct� of� rice� milling� industry)� and�
micronutrient�premix�(containing�iron,�folic�acid�and�
vitamin�B12)�in�three�different�sizes�(long,�medium�
and� small)� using� extrusion� technology.� The� FRK�
contains�280-425�mg�of�iron,�750-1250�µg�of�folic�
acid�and�7.5�‒�12.5�µg�of�vitamin�B�12�per�100�g�
according� to� the� Food� Safety� and� Standards�
(Fortification� of� Foods)� Regulation,� 2016.�
Optimization� of� the� extrusion� process� parameters�
such�as�die�head�temperature,�barrel�temperature,�

screw�speed,�feeder�screw�speed�and�feed�moisture�
content�were�done�to�produce�FRKs�which�resemble�
the�natural� rice� in�physical,�nutritional,� sensory�&�
cooking� characteristics.� Drying� process� was�
standardized�to�avoid�any�fissure�formation�in�the�
FRKs.� The� FRK,� thus� produced,� is�mixed�with� the�
natural� rice� in� the� ratio� of� 1:100� to� obtain� iron�
fortified� rice� (IFR).� Sensory� study� of� rice� dishes�
prepared�using�FRK�(made�by�using�Sona�masuri�Cv.�
rice)�had�shown�a�good�resemblance�with�those�of�
the�natural�rice�dishes�both�in�raw�and�cooked�form.�
The�iron�losses�during�washing�(1%),�soaking�(2%),�
cooking�were�negligible�(8%).�A�pilot�scale�facility�of�
production�capacity�100�kg�FRK�per�day�has�been�
established�at�IIT�Kharagpur,�promoting�the�concept�
of�“Make�in�India”.

Manufacture�of�Micronutrient�Fortified�Rice�Kernels�through�Extrusion�Technology
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The�focus�of�the�PVM�is�to�provide�hygienic�panipuri�
and�to�deliver�it�without�consuming�much�time�with�
a� 24/7� service� experience� to� the� customers.� This�
machine�will�work�as�a�single�unit,�but�it�will�contain�
various� sub� units� for� storing� the� individual� items�
such�as�hollow�bread,�different�types�of�ingredients,�
various� types� of� flavoured� water� and� sauces� too.�
These�individual�items�can��be�replenished�manually�
when� required.� The� whole� process� starts� with�
washing�and�boiling�of�the�potatoes�automatically.�
Then� comes� the� mashing� section� where� all� the�
ingredients� and� the� potatoes� will� be� mashed� for�
making�the�required�paste�that�will�be�injected�inside�
the�hollow�bread.�A�small�heater�is�attached�inside�
the� system� to� keep� the� hollow� breads� fresh� and�
crispy.�Since�various�types�of�flavoured�water�will�be�
stored,�a�refrigerating�unit�will�be�there�to�keep�the�
flavoured�water�cool�and�fresh.�All�the�processes�will�
be�controlled�by�a�single�control�unit.�This�vending�
machine� also� has� a� processing� unit� which�makes�
panipuri� as� per� customer's� requirements.� An�

interface�unit�(OLED�screen)�is�there�which�allows�
customer�to�choose�appropriate�option�and�guided�
instruction�for�transaction.�Opening�a�new�stall�takes�
lot�of�space�but�installing�this�machine�will�reduce�
the�space�requirement.�The�machine�can�be�moved�
from� one� place� to� other� where� the� electricity� is�
available.�It�is�very�easy�to�install�in�places�like�malls,�
restaurants,�luxury�hotels,�airports�etc.�This�machine�
is� believed� to� promote� acceptability� and� ensure�
availability�of�this�Indian�Snack�across�the�world.

An�Automated�Panipuri�Vending�Machine
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The� project� presents� a� new� fractal� microstrip�
antenna,�which�is�derived�from�Fibonacci�series�and�
Koch� snowflake� first� iteration.� The� proposed�
structure�has�four�fold�centro-symmetry�about�the�
origin.�The�symmetry�is�obtained�by�implementing�
Fibonacci�square�box�followed�by�etching�of�Koch�
snowflake�(first�iteration)�in�all�the�four�quadrants�of�
the�structure.�The�overall�dimension�of�the�proposed�
fractal�geometry�is�interrelated�with�the�area�of�the�
smallest� square� box� (C1� )� inside� the� geometry.�
Therefore,�the�resonating�frequency�of�a�microstrip�
antenna,� based� on� the� proposed� design,� can� be�
determined�by�choosing�the�length�of�the�smallest�
square� box� (in� mm)� inside� the� fractal� geometry.�
Moreover,� the� proposed� geometry� provides� a�
balance�between�the�etched�and�un-etched�portion�
in� the� radiating� surface� of� the� patch� and� thereby�
capable�of�providing�satisfactory�gain�as�compared�
to� the�most�commonly�available� fractal�microstrip�
patch�antennas.�The�proposed�fractal�can�also�be�an�
excellent� choice� to�design�antennas� for�Bluetooth,�

WiMAX,�ISM,�C,�X,�Ku,�K�-band�applications,�since�it�
can� provide� very� good� gain� and� bandwidth�while�
operating� in� the� corresponding� frequencies.� The�
fabricated�prototype�can�directly�be�used�for�DSRC�
application,�since�it�satisfy�the�gain�and�bandwidth�
requirement.� Moreover,� design� of� the� proposed�
antenna�using�three�different�substrate�material�of:�
Roger�5880,�Neltec�(NX9320)�and�FR-4,�satisfy�the�
gain� and� bandwidth� requirements� for� the� DSRC�
band.

Fibonacci�series�based�rectangular�microstrip�patch�antenna�
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During�the�foggy�condition,�the�Loco�Pilot�driver�are�
unable�to�see�the�signals,�so�an�innovative�approach�
was�done�to�make�a�Smart�System�which�uses�a�Low�
Power� High� Range� Radio� signals� to� transmit� the�
signal� between� Station� Master,� MACL� Signal� and�
Loco� pilot� cabin.� This� system� uses� a� special� data�
packets� for� effective� communication� between� the�
devices.�This�Data�packets�carry�the�information�like�
Train�Parameters,�Loco�pilot�Parameters(VCD)�etc.�
The�vigilance�control�system�helps�in�identifying�the�
alertness�of�loco�pilot.�The�Smart�signaling�uses�the�
current�technology�of�railways�like�axle�counter�and�
MACL�signals�for�effective�usage�of�Data�Produced�
by� them.� This� results� in� real� time� monitoring� of�
various� parameters� of� rolling� stock� and� MACL�
signals.� The� use� of� axle� counters� in� rail� yard�
management�software�which�uses�data�from�various�
occupancy� to� switch� and� prevent� the� traffic�
routes.This� system� does� not� need� Internet�
connectivity�for�transmission�of�data�from�train�to�
station�master�cabin.�Display�panels�are�provided�at�

both�place�of�station�master�room�and�Loco�cabin.�
This� shows� the� real� time� details� of� various�
parameters.� Some�of� the� components� used� in� our�
system� are� relays,� radio� transceiver� system.� The�
main�aim�of�our�project�is�to�increase�the�operation�
of�railways�in�various�climatic�conditions.�The�team�
has� designed� a� system� on� the� objective� of� “One�
solution�to�solve�various�problems”�.As�a�result�of�it�
the�smart�system�also�helps�in�solving�the�various�
problems� like� Unmanned� Level� Crossing� and�
Manned�Level�Crossing,�Alertness�of�the�Loco�Pilot�
while� driving,� Real� Time� Monitoring� of� various�
parameters�in�operation�of�train.

Smart�Signalling�and�Interlocking�System
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After�working�with�the�farmer�community�from�the�
last� few� years,� our� team� has� seen� farmers�
complaining� God� for� the� uncertainty� of� weather.�
When� we� suggest� farmers� to� follow� weather�
predictions�available�through�applications,�the�exact�
words� from� them� are� “It� doesn't� provide� us� with�
information�about�our�village”�means�it�is�not�precise�
for� our� village� location.� The� uncertainty� about�
information�through�weather�satellite�is�quite�high.�It�
is�difficult�to�afford�such�high�technology�satellites�
by� developing� country� like� India� for� the� next� few�
decades.� Hence,� the� alternate� sources� should� be�
used�for�precise�information�about�the�weather.�The�
proposed�product�BhuGoal�uses�satellite�TV�signal�
distortion�for�precise�prediction�of�rain�at�a�defined�
location.�BhuGoal�predicts�the�rain�exactly�2�hours�
before�it�is�expected�with�far�more�accuracy�than�the�
billion-dollar� satellite.� Satellite� TV� signals� use� Ku�
(nearby�10�GHz)�band�to�communicate�the�channels.�
While� it� is� established� scientifically� that� the� rain�
impact�TV�signals�as�the�cloud�formation�happens�

before� the� rain.� While� the� signal� distortion� is� a�
function� of� weather� condition,� the� distortion�
behavior�depends�on�the�channel�we�are�watching.�
Hence,� a� network� of� BhuGoal� node� will� be�
established� with� the� help� of� SRISTI� to� create�
multispectral�and�multiple�location�data.�Hence,�the�
nodes� installed� in� different� positions� provide�
additional�spatial�information�regarding�the�current�
position� of� clouds� and� hence� it� improves� the�
prediction�further.

Bhu-goal�:�Predicting�Moods�Of�India

Kartik�Vij,�Rahul�Kinra,�Debarshi�Ghosh,�Rouble�Gupta
Chitkara�University,�Punjab Dr�Nitin�K.�Saluja
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These� days� it� is� very� common� to� see� portable�
electronics�everywhere�and�soon�petrol�and�diesel�
vehicles�need�to�be�replaced�by�electric�vehicles�to�
save� our� planet� earth� from� global� warming.� The�
growing�concern�is�to�develop�cost-effective,�much�
safer,� and� long� cycled� life� Li-ion� batteries.� Large�
storage�devices�such�as�for�grid�storage�we�need�very�
efficient�Na-ion�batteries.�The�cathode,�being�a�major�
component�in�any�battery�can�alone�raise�the�energy�
density� of� batteries� up� to� 57%� by� doubling� its�
capacity.� Combining� good� electrochemical�
performance� to� safety� and� materials� economy,�
chemists� have� discovered� suites� of� cathode�
materials�where�the�story�started�with�oxides�(e.g.�
LiCoO �,�LiMn O ,�LiMn3/2�Ni1/2�O �,�LiCo1/3,�M�2 2 4 4
1/3,� Ni1/3,O � ),� a� plethora� of� polyanionic�2
compounds� have� followed� the� suit.� Among�
polyanionic� compounds,� LiFePO4� has� seen� the�
commercialization.� These� polyanionic� class� of�
materials� has� been� proven� ground� for� material�
discovery� for� Li-ion� and� Na-ion� batteries� with�

promising�electrochemical�performance�along�with�
chemical/� thermal� stability,� economy� and�
operational�safety.�Lab-scale�Na-ion�batteries�have�
been�made�from�NaCo�(PO3�)3�and�NaFe(PO3�)3�but�
while� studying� intercalation� chemistry,� we� found�
them� to� be� a�more� efficient� catalyst� for�metal-air�
batteries�than�the�cathode.�Another�material�which�
was� studied� and� possible� commercialization� for�
large�scale�energy�storage�for�Na-ion�batteries�can�be�
imagined� is� pyrophosphate.� Sodium� metal�
pyrophosphate�(Na2-x�T�M�P2�O7�,�T�M�=�Fe,�Co)�
forms�an�economic�cathode�alternative�with�a�3�V�
operation�(vs�Na/Na+)�having�capacity�approaching�
90� mAh/g� with� excellent� rate� kinetics� and�
reversibility.�For�these�polyanionic�compounds,�the�
strong�inductive�effect�can�increase�the�energy�of�the�
transition-metal� redox� couple� and� enhance� the�
operating�potential�vis-a-vis�sodium�oxide�cathodes.

Pyrophosphate�and�Metaphosphate�as�next-generation�Cathode�material�for
energy�storage�devices

Ritambhara�Gond,�Krishnakanth�Sada,
Anshuman�Chaupatnaik
Indian�Institute�of�Science,�Bangalore

Prof.�Prabeer�Barpanda
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INTRODUCTION:
SRISTI� (Society� for� Research� and� Initiatives� for� Sustainable�
Technologies� and� Institutions),� which� means� creation� in�
Sanskrit,�was�born� in�1993,� to�support� the�activities�of� the�
Honey� Bee� Network� (1987-88)� to� recognize,� respect� and�
reward�creativity�at�the�grassroots�level.

SRISTI,� as� � � a� developmental� voluntary� organization�
strengthens� � the� spirit� of� creativity� and� innovations� by�
knowledge� rich,� economically� poor� individuals� and�
communities.�It�builds�bridges�between�informal�and�formal�
science,� protects� intellectual� property� rights� of� grassroots�
innovators� and� helps� in� conserving� and� augmenting�
biodiversity�and�associated�knowledge�systems.� �.�It�supports�
eco-friendly� solutions� to� local� problems� being� scouted,�
spawned�and�spread�by�the�Honey�Bee�Network�volunteers�for�
over� 26� years.� It� also� nurtures� ecopreneurs� engaged� in�
conserving�biodiversity,�common�property�resources,�cultural�
diversity�and�educational�innovations.�There�are�five�pillars�of�
Honey�Bee�Network�which�SRISTI�is�committed�to�backstop:�

Educational� innovations� by� school� and� college� students,�
teachers,�and�other�stakeholders;�Institutional�innovations�at�
community�and�other� levels� in�managing�natural�and�other�
resources,�cultural�creativity�so�that�curiosity,�collaboration,�
and� compassion� growt� through� art,� literature� and� crafts��
Technological�innovations�and�traditional�knowledge�dealing�
with� �human,�animal,�plant�and�ecosystem�health,�and�Policy�
reforms� to� generate� frugal� innovations� for� sustainable�
development� at� all� levels,� with� specific� reference� to� youth,�
children,�women�and�elderly.�

Essentially,� it� aims� at� improving� access� of� knowledge� rich-
economically� poor� people� to� various� informal� and� formal�
institutional� resources� to� trigger� self-reliant� development�
process�as�per�the�Gandhian�ethics�and�principles.�

OBJECTIVES:
1.� � Systematic� documentation,� dissemination� of,� and� value�
addition� in,� grassroots� green� innovations� and� also� support�
biotechnological� innovations� by� communities,� technology�
students�and�others�for�a�sustainable�future.�



2.� �Providing�intellectual�property�rights�protection�and�risk�
capital�support.
3.�Help�for�in�situ�and�ex�situ�conservation�of�local�biodiversity�
and�associated�knowledge�system.

4.��Empower�the�knowledge�rich�but�economically�poor�people�
by�adding�value� to� their� innovations,� traditional� knowledge�
and� associated� biological� diversity� including� microbial�
diversity.

5.� � Link� formal� and� informal� science� to� enrich� both� the�
knowledge� systems,� build� databases� of� innovations� by�
farmers,� artisans,�mechanics,� technology� students,� teachers�
and�other�social�innovators,�

6.��To�provide�early�stage�risk�capital��and�mentoring�support�
to� grassroots� innovators,� students� and� other� mavericks� to�
scale� up� products� and� services� based� on� grassroots� and�
youthful�innovations�through�commercial�or�non-commercial�
channels.

7.��To�embed�the�insights�learnt�from�grassroots�innovations�in�

the� formal� educational,� policy� and� institutional� systems� in�
order�to�expand�the�conceptual,�cognitive,�institutional� �and�
policy��space�available�to�these�innovations.

INITIATIVES:
BIOTECH�INNOVATION�IGNITION�SCHOOL�(BIIS)
The� young� biotech� and� life� sciences� students� have� to� be�



engaged�with� the� rich� traditional� knowledge� and� grassroot�
innovations� scouted� by� the�Honey� Bee�Network� to� explore�
science�underlying�creative�pursuits�of�local�communities�and�
develop�value�added�solutions�for�improving�their�livelihoods.�
SRISTI�pursues��an�innovative�pedagogy�in�collaboration�with�
BIRAC�(Biotechnology�Industry�Research�Assistance�Council),�
DBT,�GOI,�New�Delhi�a�three�week�Biotech�Innovation�Ignition�
School�(BIIS)�at�SRISTI�Sadbhav�Sanshodhan�natural�product��
and�microbial�diversity�lab.��

The� students� selected� from� all� over� the� country� are�
encouraged� to� hone� their� skills� for� validation� and� value�
addition�in�the�local�knowledge�and�innovations.�it�is�hoped��
that�some�of�the�results�of�student�research�will�lead�to�product�
development�for�community�wellbeing�either�as�open�source�
do-it-yourself� (DIY)� solutions� or� commercializable� solution�
through�market�mediation�with�an�objective�of�ensuring�fair�
and�just�benefit�sharing.�In�most�cases,�further�research�may�be�
needed�to�take�the�results�of�the�BIIS�to�their�logical�conclusion.

The� rationale� of� BIIS� is� to� develop� solutions� for� grassroots�
applications�for�human,�animals,�and�agricultural�applications�
including�herbal�technologies,�medical�devices,�and�microbial�

applicat ions� while� building� youth� � leadership� in�
Biotechnological�applications�for�social�good.

BIRAC's�BioNEST
SRISTI� Innovations-BIRAC's� BioNEST� is� a� innovation� and�
grassroots� distinctive� traditional� knowledge� based� business�
incubator,�an�entity�funded�by�BIRAC�(Biotechnology�Industry�
Research� Assistance� Council,� Department� of� Biotechnology,�
Govt.�Of�India).�Innovations�based�on�'out-of-the-box'�thinking,�
traditional� knowledge,� grassroots� level� knowledge� systems,�
ideas�of� �university�students�and�even�children�are�supported�
for� successful� product� development� and� commercialization.�
Innovations� from� both� formal� and� informal� sectors� are�
supported.�The�incubator�caters�to�sectors�like�biotechnology,�
biological�sciences,�environmental�sciences,�food�technology,�
medical�science�and�technology,�nanotechnology,�pharmacy,�
rural�development�and�other�allied�areas.
�
CHILDRENS'�CREATIVITY:
The� Children's� Creativity� and� Co-creation� workshops�
empower�children�to�not�only�identify�and�articulate�their�own�
problems�as�well�as�that�of�socially�disadvantaged�segments,�
but�also� to�find� their� solutions� individually�and�collectively.�



Involvement�of�children�in�solving�the�social�challenges�faced�
by�them�and�others�help�us�mobilise�the�creative�potential�of�
children� around� the� world.� This�might� help� in� overcoming�
persistent�social� inertia�in�emerging�and�sometimes�even�in�
advanced�regions..�It�is�hoped�that�many�of�these�children�will�
grow�into�empathetic,�creative�and�compassionate�leaders�in�
future.

INSHODH�‒�“TEACHERS�AS�TRANSFORMERS
Teachers� as� Transformers,� by� Vijaya� Sherry� Chand� and�
Shailesh� Shukla,� Ravi� J.� Matthai� Centre� for� Educational�
Innovation,�Indian�Institute�of�Management�Ahmedabad,�was�
the�title�of�a�volume�brought�out�by�UNICEF,�Gujarat,�in�1998�
that�presented�the�work�of�30�outstanding�teachers�of�Gujarat.�
It�was�published�by�SRISTI�Innovations,�the�publishing�arm�of�
SRISTI�for�distribution�at�National�level.�This�volume�was�the�
genesis�of�a�search�for�outstanding�teachers�who,�using�their�
own� intellectual� resources,� have� managed� to� innovate� and�
improve� education� in� their� contexts.� The� initial� work� was�
supported� by� the� Sir� Ratan� Tata� Trust,� Mumbai.� Three�
yearbooks�of�case�studies�of�innovative�teachers�were�brought�
out�(2005-07).�In�addition,�a�number�of�other�accounts�were�
produced.�

SRISTI�has�been�a�partner�in�this�action�research�led�by�prof�
Vijay�Sherry�Chand�at�IIMA.�Some�of�the�selected�teachers�are�
invited� at� ICCIG� conference,� and� are� honoured� with� SRISTI�
samman�along�with�other�social�innovators.�

SHODH�SANKAL
The� concept� of� Shodh� Sankal� (a� chain� of� experimenting�
farmers)� to� generate� a� lateral� learning� environment� among�
grassroots�innovators�was�started�by�SRISTI�in�1996.�The�idea�
was�to�bring�together�experimenting�farmers�and�discuss�the�
results�of�trials�that�farmers�have�taken�up�on�their�own�to�solve�
various�local�problems.�

SOCIAL�INNOVATION�FUND
The�main�objective�of�Social�Innovation�Fund�(SIF)�is�to�provide�
mentoring,�financial�support,�fabrication,�validation,�and�value�
addition�facilities�in�labs,�fields,�and�R�and�D�Institutions,�part�of�
HBN,�for�nurturing�creativity�in�culture,�education,�technology�
and�governance.

SRISTI�INNOVATIONS
A�sec�8�company�was�set�up�with�the�objective�of�strengthening�



the� capacity� of� grassroots� inventors,� innovators� and�
ecopreneurs� in� the� area� of� conserving� biodiversity� and�
developing� eco-friendly� solution� to� local� problems� and� is�
engaged� inter� alia� in� the� areas� of� documentation,�
experimentation,� search,� development� and� diffusion� of�
sustainable� technologies� and� institutions.� It� now� hosts� the�
Bionest� incubator� besides� publishing� HBN� newsletters� and�
other�books�in�Hindi,�Gujarati�and�English�languages.�It�also�
develops�commercialization�producst�ensuring�a�fair�share�of�
benefits�going�back�to�knowledge�providing�communities.�

Gandhian� Young� Technological� Innovation� (GYTI)� Awards�
celebrates� the� spirit� of� students'� innovation� in� engineering,�
biotechnology,�agriculture,�pharmacy,�material�science,�design�
and�other�applied�technological�domains�through�extremely�
affordable/frugal� solutions� or� the� ones� pushing� the�
technological�edge.�It�is�SRISTI�initiative�to�foster�youth-driven�
tech�innovations.�Gandhian�Young�Technological�Innovation�
Awards�2018�were�given�by�the�President�of�India,�Shri�Ram�
Nath� Kovind� during� the� Festival� of� Innovation� and�
Entrepreneurship�(FINE),�at�Rashtrapati�Bhavan,�New�Delhi�on�
March�19,�2018.�

Other�ACTIVITIES:
SATTVIK�FOOD�FESTIVAL:�
A� festival� to� celebrate� traditional� nutritious� food� and�
associated�knowledge�systems�was�started�fourteen�years�ago�
at�the�IIM-A,�to�provide�market�based�incentives�for�conserving�
agro-biodiversity.� Creation� of� demand� for� rarely� or� less�
cultivated�nutritionally�rich�crops�and�varieties�may�stimulate�
their� cultivation.� The� festival� also� hopes� to� encourage� the�
farmers�to�grow�such�crops�and�augment�their�incomes.�More�
details�can�be�availed�from�http://sattvik.sristi.org/

SHODHYATRA
journey� Awa;k� through� the� villages� around� the� country� is�
undertaken� to� search�and�share� �knowledge,� creativity�and�
innovations�at�the�grassroots.�ShodhYatra�is�an�attempt,�on�the�
part�of�SRISTI,�to�reach�out�to�the�most�remote�parts�of�the�
country�with�a�firm�belief�that�the�hardship�and�challenges�of�
natural�surroundings�are�in�many�cases,�prime�motivators�of�
creativity� and� innovations..� We� also� share� the� Honey� Bee�
database�with�the�villagers.�So�far,�43�Shodhyatras�have�been�
pursued�covering�all�the�states�of�India�once,�some�twice�or�
more� times�covering�more� than�5000�km.� �More�details�at��
http://www.sristi.org/shodhyatra/



SRISTI�LAB:
SRISTI�believes�that�adding�value�to�indigenous�knowledge�will�
help�local�communities�co-exist�with�biodiversity�by�reducing�
primary�extraction�and�generating�long�term�benefits.�Such�an�
approach�will�lead�to�augmenting�sustainable�resource�use�and�
livelihood�support�systems.
it� �converts�local�knowledge�and�resources�into�value�added�
products� with� simultaneous� development� of� processing�
facilities�in�rural�region�where�natural��resources�exist�but�not�
enough� in� situ� value� addition� takes� place.more� at�
http://www.sristi.org/sristi-lab/

AASTIIK
Academy� for� Augmenting� Sustainable� Technological�
Inventions,�Innovations,�and�Traditional�Knowledge�(AASTIIK)�
began� as� an� independent� programme� in� 2005.� It� aims� at�
creating� a� virtual� and� real� knowledge� community� of�
professionals�and�experts�in�the�field�of�invention,�innovation�
and�traditional�knowledge

 











































































Sr. Title Student Name Supervisor Name college/Institute
No.
1 Point of Care Nano Diagnostic Kit  Rohit Shivaji Pawar Prof. Vandana B. Patravale Institute of Chemical Technology
 for Brucellosis
2 Miniaturized Fluorescence adapter for  Vikas Pandey Dr. Ravikrishnan Elangovan Indian Institutes of Technology 
 Fluorescence Sputum Smear Microscopy   Delhi
 using bright-field microscope
3 A multipurpose low cost biological Mrs. Neeta Ganesh Wagle Prof. Neelu N. Nawani Dr. D.Y. Patil Vidyapeeth
 air purifier
4 NanoSpermviricide: A Dual Acting Aid  Amit Mirani Prof. Vandana B. Patravale Institute of Chemical Technology
 for Prevention of Unintended Pregnancy
 and Unprotected Sexual Intercourse
 Associated HIV
5 A Low-Cost Disposable Microfluidic  Brince Paul K Dr. Shiv Govind Singh Indian Institutes of Technology 
 Biochip for malaria diagnosis   Hyderabad
6 Smartphone-based impedimetric  Debasmita Mondal,  Prof. Soumyo Mukherji 
 disposable biosensor for detection of Sourabh Agrawal  Indian Institutes of Technology 
 cardiac biomarkers   Bombay
7 Decellularized corneal matrix (DCM) Shibu Chameettachal Dr. Falguni Pati Indian Institutes of Technology
 based injectable hydrogel for   Hyderabad
 strengthening cornea matrix in severe
 Corneal Keratoconus
8 Super resolution Ultrasonic Imaging  Amireddy Kiran Kumar Prof. Krishnan Balasubramaniam  Indian Institutes of Technology
 (SUI)  and Dr. Prabhu Rajagopal Madras 
9 Understanding the design principles of   Abhishek Narayan Dr. Athi Narayanan N Indian Institutes of Technology 
 protein nanosensor to combat multidrug   Madras
 resistant enterobacteriaceae

GYTI 2018 Awardee



10 A novel strategy to block malaria Divya Beri Prof. Utpal Tatu Indian Institute of Science
 transmission 
11 Design and development of Phase  Ravi Prakash Dr Menon Rekha Ravindra National Dairy Research Institute
 Change Material (PCM) based Milking
 cum Cooling Pail
12 An Alternative Technology to Produce  shelaka gupta Dr. M. Ali Haider Indian Institutes of Technology 
 Biomass-Based Food Grade Flavors,   Delhi
 Fuels and Value Added Chemicals
13 Nano based soil conditioner for  Pallabi Das and Dr. Sanjay Pratihar and  Tezpur University
 agricultural application Kasturi Sarmah Dr. Satya Sundar Bhattacharya
14 SNAP - A RAW images' based setup Ekdeep Singh Lubana Dr. Maryam Shojaei Baghini Indian Institutes of Technology 
 that can calculate nutrient concentration   Roorkee
  in leaves
15 Rolling Water Purifier - Roll Pure  Ramesh Kumar Prof. T. Pradeep Indian Institutes of Technology
    Madras
1 A Non-contact Optical Device for Probir Kumar Sarkar Prof. Samir Kumar Pal University of Calcutta
 Online Multiplexed Monitoring of
 Diseases of Military Importance in
 Fragile and Conflict-Affected Settings
2 Performance Evaluation and Process Rakesh Kumar Raigar Professor H N Mishra Indian Institutes of Technology 
 Optimization for Production of   Kharagpur
 Ready-to-Eat Therapeutic Food Paste in
 Pilot Scale Unit
3 3D-NuS: A Web Server for Automated L Ponoop Prasad Patro Dr Thenmalarchelvi Rathinavelan Indian Institutes of Technology 
 Modeling and Visualization of   Hyderabad
 non-canonical 3-Dimensional
 Nucleic Acid Structures



1 ECO-FRIENDLY WATER RETENTION Narayan Lal Gurjar Prof. S. M. Mathur Maharana Pratap University of 
 NATURAL POLYMER   Agriculture & Technology
2 New generation periscope Tania Dutta none Birla  Institute  of  Technology  &  
 fruit picking device   Science
3 Nano-biosensor and methods for Jaymin Kanubhai Jadav Dr. B. A. Golakiya Junagarh Agricultural University
 detecting potassium ion concentration
4 Development of Graphene Coated Nagarjuna Neella Prof. K.Rajanna Indian Institute of Science
 Conductive Fabrics based Smart   Bangalore
 Wearable Body Warmers fo
 Defense and Medical Applications
1 Smartphone based portable low-cost Biswabandhu Jana Prof Swapna Banerjee and Indian Institutes of Technology 
 continuous wave Doppler Ultrasound  Prof. Goutam Saha Kharagpu
 system 
2 Battery-less IoT Sensing Nodes  Anandarup Mukherjee Dr. Sudip Misra Indian Institutes of Technology
    Kharagpur
3 Road Accident Detection using   Dr. Sinnu Susan Thomas Prof. Sumana Gupta/ Indian Institutes of Technology 
 Perceptual Attributes of Video  Prof. Venkatesh K S Kanpur 
4 Feasibility Study of Wireless Power  Amit kumar baghel Ssir Kumar Nayak Indian Institutes of Technology 
 Transfer Using Metamaterial   Guwahati
5 Design of Low Cost Infrared   Trivikram A Chakravarthy B K Indian Institutes of Technology 
 Vein Detector   Bombay
6 Design of Window Solar Cooker Avinash Prabhune Chakravarthy B K Indian Institutes of Technology
    Bombay
7 Magnetic tool for nano finishing the Girish Chandra Verma Prof. Pulak Mohan Pandey Indian Institutes of Technology
 holes, vertical and horizontal surfaces   Delhi
1 BUZZING BAND  SAKA NAVEENA RAVURI VISWANADHAM Jawaharlal Nehru Technological
    University



2 Brain wave nerve excitation for Dr Sunil Jacob Prof M Madhavan A.P.J. Abdul Kalam Technological
 physically disabled  (SCMS School of  University
  Engineering and Technology)

3 A computational alternative to analyze   Abantika Pal Dr. Pralay Mitra Indian Institutes of Technology 
 and understand Ebola virus pathogenesis   Kharagpur
 in human

4 Open Source Augmented Reality  Sarang Nerkar Prof. Steve Mann University of Toronto
 Wearable Smart Assist Device for Blind

5 WhiteCane - A Virtual Assistant for  Barnopriyo Barua none Indian Institutes of Technology 
 the Visually Impaired   Kharagpur

6 Ionic movement based desalinator  L.R.Ravindranath S.Anbumalar Pondicherry  University

7 RAPID CERVICAL CANCER  NARAYANI BHATIA DR. MANAN SURI Indian Institutes of Technology
 DETECTION USING   Delhi
 NEUROMORPHIC HARDWARE

8 Project Title: Design And Development  Amresh Kumar Singh Prof. Bhim Singh Indian Institutes of Technology
 Of Intelligent And Robust Grid   Delhi
 Integrated Solar PV System With
 Improved Power Quality For Roof Top
 Applications Especially For Abnormal
 Indian Distribution Feeder 

9 Cerium impregnated activated carbon Mahipal Dr. Trishikhi Raychoudhury Indian Institutes of Technology
 composite as a filtering material for   Patna
 fluoride removal from groundwater 

10 Loco-Pilot Vision Enhancement System: ANAND KUMAR K S  Dr. R.K.Saket and  Indian Institutes of Technology
 TRINETRA (Third eye) for  Dr. R.Rajendran (BHU) Varanasi
 Indian Railways 



11 Katha  ritika singh Koumudi Patil Indian Institutes of Technology
    Kanpur

12 TULO Ã¢â‚¬â€œ Automated   Vimal C Prof. Dr. J. Ramkumar Indian Institutes of Technology 
 Mandibular Advancement Device for the   Kanpur
 treatment of obstructive sleep apnea.

13 Augmentative Rehabilitation of SCI and Kashif Islam Khan Sherwani Dr. Neelesh Kumar Indian Institutes of Technology 
  Stroke Patients    Indore

14 Detection of hydrocarbons by laser  PALLAB BASURI Prof. T. Pradeep Indian Institutes of Technology 
 assisted paper spray ionization mass spectrometry (LAPSI MS)  Madras

15 An indigenous technology for    Ajay Kumar Maddineni Prof. Dipayan das Indian Institutes of Technology 
 development of cost-effective and   Delhi
 energy-efficient engine intake air filters
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