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Foreword

It is with immense pride and a deep sense of purpose that | present the CSIR-National
Institute for Interdisciplinary Science and Technology (CSIR-NIIST) Annual Report for the year
2024-25 — ayear of exceptional significance as we celebrate 50 years of our journey in science,
innovation, and service to the nation.

This annual report encapsulates the achievements and accolades received during the
year, including financial performance, high-impact publications, intellectual property (IP)
generation, human resource development, major scientific programs, outreach events, and
success stories that highlight our commitment to excellence.

From its humble beginnings in 1975 as a small analytical laboratory, CSIR-NIIST has
evolved into a premier multidisciplinary research institution contributing meaningfully to
India’s scientific, technological, and socio-economic progress. This Golden Jubilee year is not
only a moment of reflection on our rich legacy but also a reaffirmation of our dedication to a
sustainable, self-reliant, and innovation-led future.

During the year, our scientific divisions continued to push the frontiers of research and
innovation. The Agroprocessing and Food Technology Division (AFPTD) emerged as a national
leader in sustainable agri-tech, developing circular economy models, plant-based foods, and
biodegradable tableware, while exploring cutting-edge technologies such as 3D food printing
and personalized nutrition. The Centre for Sustainable Energy Technologies (C-SET), established
in 2023, quickly rose to prominence as a hub for clean energy research, encompassing solar
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energy, green hydrogen, advanced batteries, fuel cells, smart materials, and waste-to-energy
solutions — furthering our contribution to national energy security and net-zero goals. The
Chemical Sciences and Technology Division (CSTD) made major advances in green chemistry,
photonic materials,and drug discovery.Simultaneously, the Environmental Technology Division
(ETD) continued to deliver impactful innovations in waste management and policy research,
including the operationalization of India’s first Dioxin Research Facility and the Buoyant Filter
Bioreactor for the coconut industry. The Bioprocess and Bioengineering Division (BBD) made
significant progressin areas like lignocellulosic biofuels, antimicrobial resistance (AMR), cancer
diagnostics, and gut microbiome studies. The Materials Science and Technology Division
(MSTD) reinforced India's strategic sectors with technologies in nanomaterials, ceramics,
and sustainable coatings, developed in collaboration with partners like TATA Steel, DRDO, and
BIS. In parallel, our digital transformation gained momentum through artificial intelligence
and machine learning initiatives that created predictive and real-time tools for agriculture,
healthcare, and environmental monitoring - embodying our mission of science for societal
impact.

The Institute also witnessed a vibrant calendar of institutional and national programs.
Our Golden Jubilee celebrations were formally inaugurated on October 17, 2024, by the Hon'ble
Union Minister for Science and Technology, Dr. Jitendra Singh, marking the start of a year-
long series of scientific gatherings and public engagement events. We take immense pride in
commemorating this historic milestone and look forward to shaping the next 50 years with
renewed commitment and purpose. CSIR-NIIST proudly served as the nodal laboratory for
the India International Science Festival (IISF 2024), held at IIT Guwahati from November 29 to
December 3, 2024. Skill development activities, Science Day, Technology Day, Jigyasa outreach,
CSIR Foundation Day, and CSIR-NIIST Foundation Day were conducted with enthusiastic
participation.

| take this opportunity to express my sincere gratitude to all members of CSIR-NIIST -
scientists, students, technical and administrative staff - whose dedication, creativity, and
resilience have powered the Institute’s progress. | extend heartfelt thanks to CSIR Headquarters,
the Director General of CSIR, RC members, and our valued partners across Central and State
Governments, academia, industry, public and private sectors, clients, well-wishers, and the
media, who have collectively contributed to transforming CSIR-NIIST into a vibrant and
impactful research organization.

As we step into the next chapter of our journey, we remain steadfast in our mission and
will continue striving to achieve higher goals in science, technology, and innovation for national
development and global good.

C. Anandharamakrishnan
Director, CSIR - NIIST
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HECAYUT SUCTSLraT 2024 - 2025

IR T 3T Senfreht o daq Sl ufige #, Hugsge s siqdarte g 3t Senfiehl T (CSIR-
NIIST), foaraue, ST, FaTe 37 ST o 50 TRERTe Sl 1 e FA1TRT 81 1975 H Ueh BIe fersduvutiensh Sammsmer
o T H TG A€ SEAT TS A o UV STTHUT FAHT H H Th o T 2| FHY TehT, THrEfeH o, e, amf
T, St forqm Sfi waforofier feerar & farforer &t & weerm = T fomt ot wtedt & wweld yam foram 21 sfadaten
ST 2l HeT H Tad §U, 3 RreTferal, Sewi o §eerr = 1o @l ol o od §Y, CSIR-NIIST = EHIT ST i @isit
T SHATITRTIh THTLTH | TN R 81 T8 TEr Fare, <fifaat 3t efifeh forerma =l @da Tifd Jem st w1 R

AT 26T TR ATAT 6 ot H “<HiY JEEHIUT Ul el Fefiiehl ST (AFPTD)” €, Sl @Tel Ud SN -cebiieh STIEeT 1 59e
6 2| 38 T fieigd, weTel SiR foete| | qegafda Scare, qel € o wie foered, 3 arfetese St St depriehi
o1 forshrer foparm 81 FeeAfaferdl S aehert ST shi SI@Tal o ATt I8 FaT=’k MSMEs | S[E1 HSTe[d STl SewIiar o aref
TopaTeara fohT STT T2 &) SWRAT g8 dohriiehi Sie 3D %8 RIfET 3 THAezse =I[JRM o HTEAH § WTe TaTa i SH1el Sl ST
ST SIT T&T 21 2023 H TIH GHAT “HI B FEASA TASH ZoIATSITS (C-SET)” HEA 61 It SIgeer Tifciferfera shi wehieha
T 2, Fore | w1, Seft, R Sow, I STsgiee ST ¥ Aeifered i 8 C-SET, Wiareed, fafeet sies it
foeerd (BIPV), 3 Sta forferca STafe efer St &=l 7 it 7ol et =T 28T 81 S9eht e 3exd Taaxit Srenfieht fospr
I TR T T sl ol ST HSHHT T 7T <7 2

TR T3 3T Tenfieht 3mT (CSTD) 1 i, il @iw, it st o wfei o fore 3= wmuft fmfor & smyoft
21 39 THTT A BISIhiHehe ST TfgH, APIs, FARIHE $oh 3T UUSERISE AHITheeed S &3 H SechaH 1 SUcfodr JTy i &,
TSeRT e ST % e 5 el e § § U AT 2| TR el ST (ETD) A 31 SfR1E WeieM, Sa-ogd
T BTESISH ScTe 3R STURTY S TR H shifdehit Fam=R fohy &1 Tifaret e & faw fashféa “Buoyant Filter
Bioreactor (BFBR)”WSﬂ'{ 9 oh! g8elt “Dioxin Research Facility”Sl‘lﬁSlﬂ@W’%WT%l

FRATIEE I ATESErT fedis (BBD) wiorst 3 wamees 31 S $67 Juremi W M & & & — 34 foriaiae
TS, TSTSH, SERS ST Her Sfeeed, AMR STEARA 371 T HTgshiamae STaem — St Ak S geu et
o ITTEY & AT o Te SRl TTT (MSTD) 3 0Tk &t § Si-Xfom, fatfieh i Fmeiferes o i #id g 2Tl
i, DRDO, HAL St €€ral & rer firetont sa-aiee Uug shifet 30T BIS Ties SictHTienT SIEl dehient shi foremmd fomam 21
fefStea aftard= 3t fawm #, Heem it AUML 3T 1, TaTeea ST qaiereT o foTg qatgamTes: god forehfd ot & @ — o
Breret-2gn fesiier ¢ oii siet wnferfere S ammer smftret €, ST ardsties 37 Sfenfies 3wt & fofy Shoiee 2

forqm, Teee S FaraR & St ATEHT & W, CSIR-NIIST F At Sifsdtr Sarenss et i yai o, st 36
30 el | 3 foEiart 2024 T [T TATEIE, 3T0H H SRS “WRA AT fos #eicad (IISF 2024)” % 105 SEHR0T
ORI T fohaT| I8 Helcqe veel! o qatat WA H ST g3, ST 39 3119 # U Ufeeriée Suafey of CSIR
o Sqcdl H, 3feror Wi o foweraged frd CSIR-NIIST + 36 RIS shi Ot 87 SR wwfor o |y genford foram deerm &
SAIERT, FHATIAT SR BT ST hT HHTSAT T AT i, TSR FHRT S A HIGHT 3T TG S 5 36 FaIcqd i 3Tl
Tk o TETH AT SIS H & U ST 32T I% SUATSY T ol 7 Shact STiHeh SchBdT T o Hg el &, Seeh 34 T
forT TrETa o for Har, wdor 7R Uk o1 Steh | STt &)

3T TE0T STt oh STTE T CSIR-NIIST 3 TR STefter oF 71l 3t §U, Hfers sht 37 ¢ Hehewil o 1o ST 2 - Afereh
TEINT T TIRE ST, TENfiehl Sediaior sl i 347 S Ak 37 3fgar, AR I aur <92 Siu Fe S8 T
AT T T 37 36 T A& 2

T N1 shl THTERTAT ASTeh AT o &1, CSIR-NIIST 9Ra 311 forg & fo7w ush @wres, feohtss 3T Famem-eam wforss &
formtor & o T 21
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Significant Achievements 2024-25

In the ever-evolving landscape of Indian science and technology, the CSIR—-National Institute for
Interdisciplinary Science and Technology (CSIR-NIIST), Thiruvananthapuram, celebrates 50 years of
pioneering research, innovation, and public service. Established in 1975 as a small analytical lab, CSIR-
NIIST has grown into one of India’s premier research institutions, contributing significantly to national
missions across agroprocessing, chemical sciences, energy, materials, biosciences, and environmental
sustainability. Rooted in interdisciplinary science and strengthened by collaborations with academia,
industry, and government, the institute has consistently translated research into real-world solutions,
driving innovation, policy, and economic development.

At the forefront of NIIST's innovation journey is the Agro & Food Processing and Technology Division
(AFPTD), a hub for food and agri-tech R&D. From developing value-added products from millets, spices,
and oilseeds to plant-based meat and biodegradable tableware, the division champions sustainability
and circular economy models. Emerging technologies like 3D food printing and personalized nutrition are
pushing the boundaries of food innovation, with strong industry engagement, especially from MSMEs. The
Centre for Sustainable Energy Technologies (C-SET), inaugurated in 2023, unifies NIIST's energy research —
spanning solar, batteries, fuel cells, green hydrogen, and smart materials. It is also pioneering agrivoltaics,
BIPV systems, and biomedical waste management technologies. With a focus on indigenous development,
C-SET supports energy self-reliance and the nation’s transition to clean energy.

The Chemical Sciences and Technology Division (CSTD) continues to excel in green chemistry, drug
discovery, and materials for photonics and sensing. Notable areas include phytochemical drug leads, APIs,
fluorescent inks, and perovskite nanocrystals, supported by one of the largest doctoral cohorts at NIIST.
In environmental innovation, the Environmental Technology Division (ETD) leads breakthroughs in solid
waste management, bio-electrochemical hydrogen, and effluent treatment. Its flagship Buoyant Filter
Bioreactor (BFBR) plant for the coconut industry, and India’s first Dioxin Research Facility, underscore its
commitment to sustainability and policy support.

The Bioprocess and Bioengineering Division (BBD) is developing next-gen health and biofuel solutions —
from lignocellulosic ethanol and enzymes to SERS-based cancer diagnostics, AMR studies, and gut microbiome
research — aligning with global precision health goals. Materials Science and Technology Division (MSTD)
advances India’s strategic sectors with innovations in nanomaterials, ceramics, and bio-resins. Collaborating
with TATA Steel, DRDO, HAL, and others, MSTD has delivered technologies like bio-based paper coatings and a
BIS Gold Hallmarking facility. Embracing digital transformation, NIIST's Al/ML Unit is building predictive tools
for agriculture, healthcare, and environment — including real-time disease tracking and image analysis —
offering scalable, tech-driven solutions for public and industrial use.

Beyond its pioneering contributions to science, research, and innovation, CSIR-NIIST showcased its
exceptional organizational capability by successfully coordinating the 10th edition of the India International
Science Festival (1ISF 2024), held from 30 November to 3 December 2024 at the Indian Institute of Technology
(IIT) Guwahati), Assam. Significantly, this was the first time the festival was hosted in North East India,
marking a milestone in the event's history. Entrusted with the responsibility by the Council of Scientific and
Industrial Research (CSIR), CSIR-NIIST, based in Thiruvananthapuram, led the organization of the event with
remarkable dedication. The Institute’s faculty, staff, and students journeyed from the southern tip of the
country to the North-Eastern frontiers, demonstrating unwavering commitment, teamwork, and excellence
in execution. Their collective efforts resulted in one of the most memorable and successful editions of IISF,
reinforcing CSIR-NIIST's reputation not only as a centre of scientific excellence but also as a model of unity,
coordination, and service to the national scientific community.

As CSIR-NIIST marks its Golden Jubilee, it reflects on a legacy of excellence and looks forward with
renewed purpose — deepening global collaborations, accelerating technology transfers, and advancing
national missions like Make in India, Atmanirbhar Bharat, and Net-Zero Carbon.

With 50 years of impactful science, CSIR-NIIST rededicates itself to building a resilient, sustainable,
and innovation-led future for India and the world.
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Key Performance Indicators
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Development and Commercialization of
Biodegradable cutlery from

Pineapple Leaf Waste:

A Collaborative Research Success

tonnes of leaf waste per acre. This poses significant environmental challenges but also offers untapped
economic potential. The Gl-tagged Vazhakulam pineapple supports the livelihoods of nearly 400,000 people
across 18 villages in Muvattupuzha Taluk, highlighting the need for sustainable waste management.

Kerala produces around 400,000 tonnes of pineapples annually, generating approximately 20,000-25,000

The Agro & Food Processing Technology Division of CSIR-NIIST, in collaboration with Vazhakulam Agro and Fruit
Processing Company Limited (VAFPCL), developed an innovative, chemical-free technology to convert pineapple
leaf waste into biodegradable cutlery, offering an eco-friendly alternative to single-use plastics. These products
are microwave-safe, leak-proof, decompose fully within 30 days, and adhere to food safety standardsThis in-
novation addresses key challenges of existing alternatives, such as limited areca leaf supply and environmen-
tally harmful bagasse processing. The process includes an optional bio-coating step for added durability.Under
the Rashtriya Krishi Vikas Yojana (RKVY), a pilot-scale facility was set up at VAFPCL with a ¥255 lakh investment.
The plant processes 500 kg of pineapple leaves daily, producing 1,920 plates and 100 liters of bio-coating oil per
8-hour shift.

The initiative demonstrates significant environmental impact through plastic waste reduction and agricultural
residue valorization. It has also led to direct employment generation, women's empowerment, and economic
diversification for rural communities. This successful lab-to-market translation serves as a replicable model for
sustainable innovation, positioning Kerala as a leader in eco-friendly technologies.

PRODUCTS

PLANT INSTALLED AT VFPCL
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CSIR-NIIST’s Sustainable Innovation
Partnership with AGRIWARI

Private Limited for Biodegradable
Tableware Manufacturing from Rice Husk

with AGRIWARI Private Limited. In March 2024, CSIR-NIIST signed a comprehensive technology transfer

agreement to establish a commercial-scale biodegradable tableware unit in Narasaraopeta, Palnadu
District, Andhra Pradesh. The facility, with a processing capacity of 500 kg of rice husk per day, manufactures
biodegradable plates, bowls, tumblers, spoons, forks, and knives—offering a sustainable alternative to single-use
plastics. The technology package included end-to-end support: detailed process documentation, plant layout,
technical specifications, analytical protocols, and consultancy for efficient implementation.

CSIR—NIIST achieved a major milestone in sustainable technology transfer through a successful collaboration

This innovation not only promotes agricultural waste valorization but also exemplifies CSIR-NIIST's commitment
to translating lab-scale research into commercially viable, eco-friendly solutions. The unit showcases circular
economy principles by transforming agro-waste into high-value products, contributing to environmental
conservation and rural economic development. The project received significant public recognition during
World Environment Day 2024 in Guntur. Andhra Pradesh Chief Minister N. Chandrababu Naidu and Minister for
Environment Pawan Kalyan visited the exhibition where CSIR-NIIST's biodegradable tableware technology was
prominently featured among key innovations addressing plastic pollution.

This initiative stands as a replicable model for sustainable industry partnerships, positioning CSIR-NIIST as a
leader in environmental innovation and supporting state-level and national goals for a plastic-free, sustainable

future.
g Hara Chandrababu Maidu Official

Wisited stalls at the World Envireament Dy

§ cebebrations in Thullur Mandad, Guntur today. i
waS & debght 1o witness isnavative and
sustainable solutions 1o plastic palfution and
environmental conservation on display.

Under the initiative of the AP Pollution Control
Board and the AP Forest Department, the stalls
showcased a commendable range of eco-friendly
practices and technologies, Including
construction material recycling, industrial waste
management, micro-irrigation systems, and
blodegradable water bottles,

Herwiranmaniday
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Converting Pathogenic
Biomedical Waste into
Value-added Soil Additives
CSIR-NIIST, Thiruvananthapuram

and health risks due to improper disposal practices such as open dumping, burning, and inefficient incineration.
These methods release harmful carcinogens like dioxins, furans, and particulate matter, along with hazardous
ash residues. The rising waste volume also increases transportation risks, including spills and accidents.

I ndia generates approximately 743 tonnes of biomedical waste daily (CPCB, 2023), posing serious environmental

In response, CSIR-NIIST has developed an automated biomedical waste conversion rig that offers an incineration-
free solution for managing pathogenic biomedical waste. The system effectively disinfects and immobilizes
infectious materials such as blood, urine, sputum, and laboratory disposables. It also eliminates foul odors by
imparting a natural fragrance and enables direct recycling of disinfected disposables. Validated by third-party
experts, the treated waste has shown strong antimicrobial activity and is confirmed to be non-toxic. Soil studies
further reveal that the treated material is superior to conventional organic fertilizers like vermicompost, enabling
its use as a value-added soil additive.

The rig was installed at AIIMS, New Delhi and inaugurated on 10 February 2025 by Dr. Jitendra Singh, Hon’ble
Minister of State (I/C) for Science & Technology and Vice President, CSIR, in the presence of senior officials from
NITI Aayog, DSIR, CSIR, MoEFCC, and ICMR. This point-of-care solution reduces human intervention, occupational
hazards, and the risk of infectious disease spread. With successful validation, CSIR-NIIST is poised to scale
this innovative, eco-friendly technology nationally and globally, offering a safe and sustainable alternative to
incineration.

20  Annual Report 2024-25



Field-testing of thermoregulation
using electrochromic windows
developed by CSIR-NIIST

SIR-NIIST has successfully validated its electrochromic (EC) smart window technology through installation
Cin two full-scale building prototypes. Field trials demonstrated the EC windows’ effectiveness in enhancing

indoor environmental quality and reducing energy demand. Compared to conventional windows, EC smart
windows significantly reduced indoor peak temperatures, especially during midday hours, and maintained more
stable thermal conditions throughout the day. They also contributed to better relative humidity control, fostering
a healthier and more comfortable indoor environment.

Importantly, Predicted Mean Vote (PMV) indices confirmed improved occupant thermal comfort, eliminating mid-
day discomfort peaks commonly associated with standard glazing. Real-time data monitoring further highlighted
the EC windows' dynamic adaptability to outdoor light and temperature conditions, ensuring consistent comfort
while reducing reliance on active cooling systems. In addition to validating field durability, aesthetic compatibil-
ity, and energy-saving potential, the project developed standard operating procedures and an loT-based control
platform, enabling smart, automated operation of the windows. These advancements underscore the readiness of
EC smart windows for large-scale deployment in climate-responsive and energy-efficient building designs.

This innovation aligns with national goals for sustainable infrastructure and green buildings, offering a scalable
solution to reduce energy consumption, enhance occupant well-being, and mitigate environmental impact in the
built environment.
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PavanaChitra: Reflecting
Sustainability Through the
Mooring Mirror of Theyyam

October 17,2024, is a unique installation that blends environmental awareness, indigenous art, and cutting-
edge sustainable technology. The name, derived from Sanskrit—Pavana (air) and Chitra (art)—symbolizes the
harmony between clean air and cultural expression.

PavanaChitra, inaugurated by Dr. Jitendra Singh, Union Minister of State (I/C) for Science & Technology, on

At its core, PavanaChitra features an off-grid, self-powered indoor air quality monitoring system powered by
indigenous dye-sensitized indoor solar cells, developed by CSIR-NIIST. Mimicking natural photosynthesis, these
cells operate efficiently under indoor lighting using locally sourced materials. Air quality data is presented on
an ultra-low-power e-paper display, ensuring continuous monitoring without external power. The installation
draws deeply from Kerala's cultural heritage, integrating the traditional ritual art form of Theyyam. A hand-
crafted wooden representation of Theyyam'’s iconic Mooring Mirror forms the centerpiece, reimagined to reflect
our shared environmental responsibility. By embedding air quality awareness—especially crucial indoors, where
pollution levels often exceed outdoor levels—into the visual and spiritual language of Theyyam, PavanaChitra
transforms scientific data into a visually engaging and culturally resonant experience.

PavanaChitra stands as a beacon of climate innovation, showcasing how science, sustainability, and tradition
can converge to inspire public consciousness. It reflects CSIR-NIIST's commitment to promoting environmental
stewardship through integrated, culturally rooted solutions, making it a model for climate-aware, technology-
driven public engagement.
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Demonstration of BFBR
Technology for Wastewater
Treatment in the Desiccated
Coconut Industry

industry through the development and demonstration of an innovative “Buoyant Filter Bioreactor” (BFBR)
technology. Designed for high-rate anaerobic treatment, the BFBR efficiently handles high-strength organic
wastewater rich in oil, fat, and suspended solids—common in coconut processing effluents.

CSIR—NIIST has successfully addressed a major environmental challenge in the desiccated coconut (DC)

A 60 KLD demonstration-scale BFBR plant was commissioned at M/s. Vittal Agro Industries, Kasaragod, identified
by the Coconut Development Board (CDB). The project was funded by the Department of Science and Technology
(DST) and supported by the Kerala State Pollution Control Board (KSPCB). The plant is capable of generating
500 m’ of biogas and producing 60,000 liters of reuse-quality water daily, offering both environmental and
economic benefits. The facility was inaugurated on 2 September 2024, in the presence of representatives from
CSIR-NIIST, DST, CDB, DSIR-CRTDH, KSPCB, local governance bodies, and industry stakeholders. Visitors toured the
plant to observe its design features, operation, and replication potential. This technology provides a scalable and
sustainable model for the treatment of industrial effluents in over 180 similar units across India, aligning with
national goals for waste-to-energy, water reuse, and pollution reduction.

Thesuccessful demonstration marks asignificant step forward in eco-friendly industrial wastewater management,
reinforcing CSIR-NIIST's role in delivering innovative, impact-driven solutions for environmental sustainability in
agro-industries.
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Spontaneous Curvature
Induction in an Artificial
Bilayer Membrane

such as vesicular trafficking and organelle homeostasis. However, the lack of molecular-level
understanding of fission and fusion mechanisms in synthetic systems limits the development of
functional artificial membranes.

M aintaining lipid asymmetry across membrane leaflets is essential for biological processes

In a recent study, CSIR-NIIST demonstrated the induction of asymmetry in a synthetic bilayer membrane formed
by amn-conjugated molecule with oxyalkylene side chains terminating in tertiary amines. In aqueous environments,
autogenous protonation of these amines at the bilayer periphery induces anisotropic curvature, triggering
membrane fission and vesicle formation. These dynamic transformations were tracked using time-dependent
spectroscopy and microscopy. Strikingly, the induced asymmetry and resulting curvature are reversible. Upon
extensive protonation with an organicacid, the membrane returns toits bilayer state, demonstratinga controllable
mechanism for membrane remodeling. Density Functional Theory (DFT) calculations validated the mechanism
of compositional asymmetry and curvature induction, highlighting the role of hydrophobic interactions and the
hydrated state of molecular aggregates in maintaining dynamic yet stable membrane structures.

This study provides key mechanistic insights into the spontaneous transformation of synthetic bilayers into
vesicles, bridging a crucial gap in understanding artificial membrane dynamics. The findings pave the way for
designing stimuli-responsive membrane systems, with potential applications in drug delivery, biosensing, and
artificial cell models.

» Addition o
of water

Reference:
Angew. Chem,, Int. Ed. 2024, 63, e202403900.
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Lead-Free DMABI Perovskite
Sets New Benchmark for
Ultra-Sensitive Deep-

UV Photodetection

bismuth iodide (DMABI), a novel lead-free halide perovskite with outstanding potential for ultra-sensitive

UVC photodetectors. DMABI features a zero-dimensional crystal structure consisting of isolated [Bilg]*
octahedra, which suppress dark current to an ultra-low 012 pA at 0.05 V. Under UVC illumination, photoexcited
carriers hop between octahedra, generating a strong photocurrent response.

Researchers at the Chemical Sciences and Technology Division, CSIR-NIIST have developed dimethylamine

The fabricated photodetector based on DMABI

delivers exceptional performance metrics:
Responsivity: 146 A W™ External Quantum
Efficiency (EQE): up to 717%; Detectivity: 3.18 1400
x 10" Jones; On/Off Ratio: 71 x 10* These

figures set a new benchmark among bismuth-

based UV detectors. Notably, the device 4050°
operates at ultra-low voltages and retains
its performance under ambient conditions
without encapsulation. The inclusion of a 7001
compact organic cation (dimethylamine)
enhances both charge transport and
material stability. Long-term exposure tests 3501
confirm excellent air, water, UV, and thermal
stability, establishing DMABI as a robust and
environmentally friendly alternative to lead-
based perovskites. Additionally, the material’s < .
low-cost synthesis, non-toxic composition,
and high optoelectronic performance make it
highly attractive for next-generation deep-UV
sensing technologies.

Resporantyianm,

DMABI represents a significant step forward in developing sustainable, high-performance photodetectors for
applications in environmental monitoring, medical diagnostics, and secure communications.

Reference:
Adv. Mater. 2025, 37, 2411332
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Record Indoor Solar Efficiency
of 40% Achieved using
Dye-sensitized Light Harvesters

using cocktail starburst triphenylamine dyes and dual-species copper electrolyte indigenously designed and

synthesized at CSIR-NIIST. Precise structural modifications of dye and electrolyte components create a robust
barrier against recombination, marking a transformative leap in sustainable indoor light harvesting. We unveil
starburst triphenylamine dye cocktails paired with dual-species copper (lI/1) electrolyte, driving dye-sensitized
solar cells to 40% efficiency under indoor lighting. This innovation paves the way for self-powered electronics,
significantly reducing the environmental impact of discarded batteries and contributing to a greener, low-carbon
future.

E nhanced indoor photovoltaic efficiency of 40% in dye-sensitized solar cells was achieved by CSIR-NIIST team

Reference:
J. Mater. Chem. A, 2024, 12, 32721
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Organic selenium-
enriched edible marine
microalgal biomass

elenium is an essential trace element critical for various physiological functions, primarily through its

incorporation into a class of proteins known as selenoproteins, which play vital roles in antioxidant

defence, immune modulation, and thyroid hormone metabolism. While organic selenium is typically
obtained from dietary sources such as meat, fish, and grains, significant losses occur during cooking and food
processing, contributing to widespread selenium deficiency in many populations. To address this nutritional gap,
the current invention presents a novel approach for developing a selenium-enriched, edible marine microalga.
Through sequential strain improvement, we have developed a microalga strain with an exceptional selenium
biotransformation efficiency, converting over 99% to organic form. Remarkably, the optimised strain maintained
normalgrowth kineticsand biomassyield even under high selenium uptake, demonstratingits robust physiological
adaptability. This selenium-fortified algal biomass offers a sustainable, bioavailable, and clinically relevant source
of organic selenium. Its potential application as a functional food or feed additive holds promise for preventing
selenium deficiency and supporting antioxidant-based therapeutic interventions in human and animal health.

Organic selenium-enriched edible marine microalgal biomass

Reference:
UK Patent No. GB2603709 dated 07-08-2024
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The Agro & Food Processing Technology Division (AFPTD) is a dynamic R&D hub
comprising 10 scientists, 2 technical officers, 1 technician, and around 40 research scholars,
including AcSIR PhD students, post-doctoral fellows, and project associates. The Division
focuses on post-harvest value addition, functional foods and nutraceuticals, agro-waste
valorisation, and bioactives for human health.

AFPTD has developed and commercialised technologies in millet, spice, oilseed, fruit, and
vegetable processing, while also advancing sustainable innovations such as plant-based
leather from cactus and agri-fibres, and vegan meat and dairy alternatives. Its biodegradable
tableware and packaging from agri-residues offer viable alternatives to single-use plastics,
reinforcing the waste-to-wealth model.

Research on bioactives targets lifestyle disorders, while emerging areas like 3D food
printing open doors to personalised nutrition for healthcare, defence, and premium markets.
A dedicated pilot plant facility supports incubation and scale-up, enabling smooth lab-to-
market transitions. Strong industry linkages further solidify AFPTD's role as a national leader
in agroprocessing innovation.

Plant-based
Meat
Alternatives

Plant-based
Leather
Alternatives

Biodegradable
Cutlery

Nutraceuticals =

& Oilseeds | Spices
u Functional Processing Processing
o Foods y

Fruits .
& [ 3D Food
Vegetables Printing
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Designer salt

Dr. C. Anandharamakrishnan

regulating blood pressure, and metabolic functioning of the human body. The current salt consumption

pattern is way more than the recommended dietary allowance (RDA) of 2 g of sodium which is equivalent to
5 gram of salt per day. The current global average of sodium intake stands at 10.8 gram per day. Processed foods
significantly contribute to about 75% of dietary salt consumption. Excessive dietary intake of sodium leads to an
increased risk of hypertension, gastric cancer, obesity, osteoporosis, kidney, and cardiovascular diseases. We have
developed the designer salt with low level of NaCl (50%) by replacing with other salt containing essential minerals
required for the body. The designer salt has significantly faster dissolution (within 8 seconds) and also have high
saltiness perception and maximum of 86% sodium reduction without affecting the organoleptic quality.

Salt is @ major dietary source of sodium, which is involved in maintaining normal cellular homeostasis,
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Reference
Drying Technology 2025, 1-13.
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Identification of seven-

carbon sugars and rosmarinic acid
from the methanolic extract of

Chinese potato

(Plectranthus rotundifolius)

Dr. Reshma M.V.
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are increasingly recognized for their potential nutritional and therapeutic value. Despite their widespread

C hinese potato potatoes, which are traditionally incorporated into the culinary practices of Southern India,

use, the phytochemical composition of this tuber remains poorly characterized. In this study, we conducted

a detailed phytochemical investigation
of the methanolic extract of Chinese
potato, leading to the identification of
unique bioactive constituents. Structural
elucidation using comprehensive two
- dimensional nuclear magnetic
resonance (2D NMR) spectroscopy
confirmed the presence of seven-
carbon (C7) sugars, rosmarinic acid,
and benzyl benzoate derivatives.
Additionally, 1D nOe irradiation of
selected peaks were employed to
establish the stereochemistry of
the isolated C7 sugars. Quantitative
analysis via high-performance liquid
chromatography  (HPLC) revealed
that rosmarinic acid accounts for
480+ 0.02% of the total extract.
These findings provide new insights
into the phytochemical profile of
Chinese potatoes and underscore their
potential as a source of nutraceutical
compounds with functional health
benefits.

Reference:
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Food and Humanity 2025 . DOI:10.1016/j.foohum.2025.100619.
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High molecular oleogelator (HMOG)
based bigels for food applications:
Soft matter and Molecular
gastronomy approach

Dr. P. Nisha

meat products, chocolate etc are of great market value and of consumer demand. Therefore, a health fat

substitute with improved nutritional profile devoid of saturated and trans fats are always in high demand.
Oleogels using high molecular weight oleogelators (HMOGs) such as polysaccharides and proteins offer potential
candidate as traditional hard stock replacers (vanaspathi, animal fats etc). The interaction between the main
building blocks of foods (polysaccharides, proteins and lipids) determine texture and flow behaviour, how food is
perceived in the mouth and digested in the gastrointestinal tract and molecular gastronomy as a whole. As a part
of our ongoing research on understanding the structure function relationship of biopolymer based gels through
the lens of soft matter and molecular gastronomy approach we are focusing on developing emulgel and oleogel
for food applications as fat replacers using HMOGs. The interfacial interactions and microstructural properties of
pectin based emulgel systems were analysed and the rheological, textural and microstructural properties were
correlated as a function of gelator concentration. The process can be modified further to deliver hydrophilic and
lipophilic compounds of nutritionally important and bioactives phytochemicals with health benefits (vitamins,
bioactives etc).

Q pplication of edible soft gel systems as fat replacers in various food products such as bakery products,
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Reference:
Biomacromolecules, doi.org/10.1021/acs.biomac.4c00959
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Bioassay-Guided Isolation of
Active Constituents from
Indian Medicinal Plants

Dr. A Kumaran

series of bioassay-guided investigations were conducted to isolate pharmacologically active constituents

from selected Indian medicinal plants with traditional therapeutic relevance. From Cassia auriculata,

flavone-C-glycosides lucenin-1l and stellarin-11 were identified as potential phosphodiesterase-5 (PDE5)
inhibitors through in vitro, docking, and molecular dynamics studies. Baliospermum montanum yielded
afzelechin-based flavan dimers from its ethyl acetate leaf fraction, which showed dual inhibition of COX-2/15-LOX
and nitric oxide production in LPS-stimulated macrophages. In Sphaeranthus indicus, 3,5-Di-0-caffeoylquinic
acid was isolated as a potent 5a-reductase inhibitor, surpassing finasteride, and also exhibited strong antioxidant
properties—supporting its use against benign prostatic hyperplasia. Anti-inflammatory flavonoids apigenin-
7-0-B-D-glucuronide and diosmetin-7-0-B-D-glucuronide were isolated from Cardiospermum halicacabum,
with diosmetin derivative significantly suppressing NO, ROS, and pro-inflammatory cytokines. Lastly, Cassia
mimosoides was shown to possess significant antidiabetic properties, with isolated flavonoids such as isoorientin
and diosmetin demonstrating DPP-1V and a-glucosidase inhibition, improved glucose uptake, and antiglycation
activity. These studies validate traditional claims and reveal promising phytochemicals with potential for
development into therapeutic agents targeting inflammation, metabolic, and endocrine disorders.

Cassia auriculata  Baliospermum montanum Sphaeranthus indicus Cardiospermum Cassia mimosoides

Flavone-C-ghycosides Afzelechin-based flavan dimers 3.5-Di-0-caffeaylquinic halicacabum Flavanoids {isoarientin,
{lucenin-1l, stellarin-/i} 83 COX-2/15-LOX and nitric  acid isolated as a Flavoncids (apigenin-  dicsmetin) as DPP-IV
identified as PDES innbitors  oxide inhibitors Sa-reductase inhibiter  7-0-p-0-glucuronide, and o-glucosidase
dinametin-7-0-f- inkibitars
glucuronide]
References:

1. Journal of Biomolecular Structure and Dynamics. doi: 10.1080/07391102.2024.2431659
2. South African Journal of Botany, 172, 567-578. doi: 10.1016/j.sajb.2024.07.060
3. Plant Foods for Human Nutrition, 1-7. doi: 10.1007/s11130-024-01226-2
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Enhancement of pancreatic
Beta-TC-6 function by Tangeretin
through the amelioration of
tunicamycin-induced cellular
perturbations in pancreatic beta cells

Dr. P Jayamurthy

progression. This study evaluated the protective effects of tangeretin, a citrus-derived pentamethoxyflavone,

against ER stress-induced beta cell damage using Beta-TC-6 cell lines. ER stress was pharmacologically
induced using tunicamycin, which elevated intracellular ROS, impaired mitochondrial biogenesis and membrane
potential, and upregulated unfolded protein response (UPR) markers such as XBP-1, GADD153, and ER chaperones.
Tangeretin treatment significantly reduced ROS levels, restored mitochondrial function, and downregulated key
ER stress markers. Although GLUT2 expression remained unaffected, tangeretin reversed tunicamycin-induced
changes in Pdx-1, TRB3, and p-Akt expression, promoting beta cell survival and signaling. While tunicamycin
markedly suppressed insulin secretion, tangeretin showed a modest improvement in insulin levelsThese findings
suggest that tangeretin alleviates ER stress and improves beta cell health, offering a potential therapeutic
approach for diabetes management by targeting cellular stress and mitochondrial dysfunction.

P ancreatic beta cell dysfunction, driven largely by endoplasmicreticulum (ER) stress, playsakey role in diabetes
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Reference:
Molecular Biology Reports 2024, 51, 43.
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Transcriptomic approach for
elucidating the anticancer
mechanism of the phytomolecule
epoxyazadiradione (EAD)

Dr. Priya S.

poxyazadiradione (EAD), a
Ebioactive limonoid, has shown TeLs
significant potential against ;
triple-negative  breast  cancer
(TNBC). Our previous studies
demonstrated that EAD induces
apoptosis in TNBC cells (MDA-
MB-231) by modulating multiple
cellular targets. In this study,
we employed next-generation
transcriptome  sequencing and
integrated bioinformatics analysis
to identify the key genes and
pathways involved. EAD exhibited
drug-like properties and multi-
target potential in silico. RNA
sequencing revealed 1,838
differentially expressed genes (752
downregulated, 1,086 upregulated)
upon EAD treatment. Gene set
enrichment analysis indicated activation of the unfolded protein response (UPR) due to ER stress, alongside
induction of oxidative stress and DNA damage. EAD also downregulated pathways associated with metabolism,
cell cycle, survival signaling, cell adhesion, motility, and inflammation. Protein clustering and hub gene analysis
revealed key targets inversely correlated with TNBC patient data, suggesting their potential as diagnostic or
therapeutic markers. Overall, EAD emerges as a promising candidate for TNBC treatment, targeting multiple
cancer hallmarks such as resistance to cell death, uncontrolled proliferation, and metastasis. The identified
pathways and validated targets lay the groundwork for future in vivo studies and preclinical development.

Reference:
Gene, 2024, 930, 148814.
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Developing sustainable packaging
alternatives for plastic carry bags:
Utilizing reinforced lotus fiber
with casein bio-coating

Dr. Anjineyulu Kothakota

otus, an underutilized
Laquatic plant with strong

natural fibres, was explored
as a sustainable raw material
for developing biodegradable
packaging. This study combined
lotus fibre with banana stem,
pineapple leaf, and rice straw
fibres, using tapioca starch as a
binder.Toenhance performance,
a casein-based bio-coating
was applied. Comprehensive
analyses were conducted to
assess mechanical, thermal,
structural, water barrier, and
biodegradability properties.
Among all samples, those
containing banana fibre (LB)
exhibited the highest tensile
strength  (12.81 MPa) and

Reinforcing agents
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Taploca starch

Devrlopsd packaging materiah

bursting strength (7.09 KPa). The casein coating significantly improved mechanical strength and water resistance,
with contact angles ranging from 72.3° to 92.3°, highest in pineapple fibre-based samples. FTIR analysis confirmed
strong interactions among fibres, while SEM images demonstrated the coating’s effect on surface morphology.
Thermogravimetric analysis indicated improved thermal stability, and a high crystallinity index in LB samples
supported their superior mechanical performance. Soil burial tests showed significant biodegradation within 20
days, further accelerated by the bio-coating. Additionally, the material could be easily molded into carry bags,
demonstrating its potential as an eco-friendly alternative to plastic packaging.

Reference:

Sustainable Chemistry and Pharmacy, 2024, 39, 101564.
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Sustainable ingredients for
Clean label food products:
Tree nut oleosomes as a
sustainable ingredient for
food emulsion systems.

Dr. K. Vasanth Ragavan

(VCM), a by-product of coconut milk production, is often discarded or used as animal feed, despite beingarich

source of dietary fiber, protein,and residual oil. In the coconut endosperm, oilis stored as oleosomes, naturally
emulsified structures composed of a triacylglycerol core stabilized by oleosin proteins and phospholipids. In this
study, we developed a green and scalable method for extracting oleosomes using response surface methodology
and evaluated their potential as a base ingredient in plant-based mayonnaise. This approach eliminates the
need for synthetic or animal-based emulsifiers such as egg yolk. The formulated mayonnaise showed improved
sensory characteristics and rheological properties compared to conventional egg-based mayonnaise. This process
not only adds value to coconut processing by-products but also supports clean-label product development by
offering a natural emulsifier suitable for the rapidly growing plant-based food sector. Furthermore, the extraction
method can be extended to other cold-pressed oilseed meals, promoting waste valorization and the development
of functional food ingredients.

B y products derived from the industrial processing of tree nuts are seldom upcycled. Virgin coconut meal

~,
Oleosomes from spent coconut milk residue for the production of vegan mayonnaise

Coconut
milk

residue

Coconut milk for

apprx. 30%; fat

food applications
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Reference:
Sustainable Food Technol, 2025, Advance Article https://doi.org/10.1039/D5FB00112A
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Exploratory studies of

Tea seed & Tea fruit shell
Camellia sinensis (L) 0. Kuntze
for their Value addition

Dr. Tripti Mishra

terms of their utilization, as seeds are of no economic importance in tea plantations. As per the reports, tea

growers shifted towards vegetative reproduction, and since then, there has been a generation of tea seeds
and commercial tea plants grown in tea plantations for the leaves, which are unable to find any appropriate use.
Tea seeds have previous reports of their oil analysis, but there is no report on the utilization of tea fruit shells.
The current studies indicated that fruit shells are more useful than tea seeds, considering their bioactives and
associated medicinal potential. The current study confirmed that tea fruit shell is highly rich in polyphenolic
content, and its antioxidant activity is similar to the standards like gallic acid and trolox used in the DPPH and total
reducing power assays. In addition, fruit shells also showed the presence of an exemplary quantity of catechins,
which are absent in the tea seeds. Fatty acid profiling of tea seed and its shell also has remarkable differences in
the fat constituents, as the fruit shell showed the presence of an adequate quantity of Myristic and lauric acid.
Hence, the present study confirmed that despite being waste generated from tea plantations, the tea fruit shell
has vast opportunities to work on accessing its medicinal potential in the future.

The present study planned to explore the opportunities associated with the tea seeds and tea fruit shells in

. k
Tea Seed | e

Reference:
Industrial Crops and Products 2024, 219, 119086.

42 Annual Report 2024-25



Sustainable

Energy

—_—

:Trﬁd ¢ Y h)r_
7777 l.l'.l. -T"‘ O “‘Fﬁ‘l‘l‘lﬂn
;“}ﬁl'nll S ) yURRRRRA




Lo

Dr. Narayanan Unni K.N. Dr. Biswapriya Deb Dr. Satyajit Vishnu Shukla
(Chiet Scientist & Head) (Chief Scientist) (Senior Principal Scientist)

= e

Dr. Rakhi R, B. Dr. Nishanth K.G. Dr. Sreejith Shankar P.
{Principal Scientist) (Principal Scientjst) (Principal Scientist)

Dr. Suraj Soman Dr. Adersh Asok
(Senior Scientist} {Senior Scientist)



The global energy landscape is evolving rapidly, pushed by the pressing need to fight
climate change, cut emissions, and build a sustainable energy future. In response, CSIR-NIIST
launched the Centre for Sustainable Energy Technologies (C-SET), a division conceived by
Director Dr. C. Anandharamakrishnan. Officially inaugurated on July 28, 2023, by Dr. V. K.
Saraswat of NITI Aayog, C-SET is set to lead advances in sustainable energy. The centre
tackles all facets of energy—from generation and storage to conversion, conservation, and
management. Its team of 8 scientists and 48 research staff, including Ph.D. scholars, focuses
on diverse technologies: dye-sensitized solar cells for indoor lighting, perovskite
photovoltaics, agrivoltaics, building-integrated photovoltaics (BIPV), and smart windows with
electrochromic and thermochromic features. C-SET also works on thermoelectric waste heat
recovery, supercapacitor storage, efficient OLED lighting, electrode materials for
electrolysers, green ammonia, clean water from textile wastewater, and hydrogen leak
detectors. A major goal is creating an indigenous supply chain for materials and equipment.
In 2024-25, C-SET managed 13 government grants, 10 CSIR projects, 3 industry-sponsored
efforts, and 3 in-house R&D initiatives. Collaboration is central, partnering with industry
leaders like GAIL, Tata Motors, and Saint-Gobain, and international groups such as SUPSI
(Switzerland) and LRCS-CNRS (France). Government agencies including DST, SERB, MeitY,
ANERT, DMRL, and BRNS also support the centre's work. With innovation and strong
partnerships at its core, C-SET is advancing sustainable energy solutions for India and
beyond.

Focus Areas

Photovoltaics

W Thermoelectric
generators

. Green hydrogen




niist

[ I

Investigating the singlet and

triplet exciton recombination

zone in organic light emitting diodes:
Insights into field dependence,
economic material usage

and efficiency roll off

Dr. K. N. Narayanan Unni

influence on the device efficiency. It is required to have an optimum thickness of the EML enabling

maximum exciton harvesting without sacrificing carriers towards non-recombination current, nor allowing
an increased device resistance. Herein, the mapping of singlet and triplet exciton diffusion was done in an OLED
by the spatial deployment of luminescent probes and studying the corresponding electroluminescence (EL)
spectrum. The singlet and triplet emission zones in an EML of 8-hydroxyquinoline aluminum (Alg,), were mapped
by inserting a fluorescent probe of 4-(Dicyanomethylene)-2-tert-butyl-6-(1,1,7,7-tetramethyljulolidin-4-yl-vinyl)-
4H-pyran (DCJTB) or a phosphorescent probe of platinum octaethylporphyrin (PtOEP), at different distances from
the hole transport layer (HTL)/EML interface. The influence of the electric field on the exciton recombination was

The optimum extent of the emissive layer (EML) in an organic light-emitting diode (OLED) has a critical

also studied.
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A Unique VO, Heterojunction-
Based Ultrafast Photodetector
Configuration for Exceptional
Quantum Efficiency and
Superior Responsivity

Dr. Biwapriya Deb

Ti (Ti-0) heterojunction has been demonstrated, leveraging the broadband absorbance of VO, and its

engineered interface with Ti-O to achieve superior visible light detection. VO2 acts as an efficient photon
absorber, while band bending at the VO,/Ti-0 interface promotes interfacial charge separation, reducing carrier
recombination and enabling efficient electron transfer to Ti-0. This architecture overcomes traditional active-
layer size constraints, achieving remarkable performance metrics including a photocurrent density of 465 pA/cm?
and detectivity of 3.2 x 10" Jones at 800 mV bias under 590 nm illumination. A peak responsivity of 2.54 A/W and
external quantum efficiency of 534% was achieved. High-purity VO, films were deposited via magnetron sputtering
and oxygen annealing, confirmed through Raman mapping and XPS analysis. The design also supports self-biased
operation, showing a 1000-fold photocurrent enhancement over conventional MSM devices at 100 mV bias,

and demonstrated rapid millisecond-scale response suited for low-intensity visible light and proximity sensing
applications.

g novel metal-semiconductor-metal (MSM) photodetector architecture based on a VO,/oxygenated-
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Reference:
ACS Appl. Electron. Mater. 2024, 6, 6982-6993
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Integration of surface plasmon resonance and photocatalytic

activity with Fenton-like advanced oxidation process for

effective regeneration of Si0,-Ag nanocomposite in basic dye

removal via adsorption

Dr. Satyajit Shukla

with several limitations. Hence, the regeneration of Si0,-Ag (10 wt%) nanocomposite, as a dye adsorbent, has

been demonstrated here via the integration of surface plasmon resonance (SPR) of Ag0 and photocatalytic
activity (PCA) of Ag,0 with the Fenton-like advanced oxidation process (AOP) under the visible light and solar
irradiations to obtain the regeneration efficiency (RE) values of 65 % and 102 %. The addition of H,0, and 5,0,
under the visible light irradiation is noted to increase the RE to 116 % and 123 %; while, that under the solar
radiation, it is noted to increase the RE to 126 %. The regeneration of Si0_-Ag(10 wt%) nanocomposite obtained via
the integration of weak SPR effect with the Fenton-like AOP under the visible light irradiation is as effective as the

Existing regeneration techniques, utilized for the silica (Si0,)-based organic dye adsorbents,are associated

integration of PCA with Fenton-like AOP under the solar irradiation.
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Engineering MoS -Based
Catalysts for Superior
Electrochemical Hydrogen
Production

Dr. Rakhi R. B.

adsorption properties, particularly at its sulfided edges. The research presents a comprehensive

investigation into MoS,-based electrocatalysts for the hydrogen evolution reaction (HER), a key process in
sustainable hydrogen production via water electrolysis. MoS, nanomaterials were synthesized using hydrothermal
methods, and performance enhancements were achieved through various modifications. Incorporation of low
amounts of Pt significantly improved HER activity, reducing the overpotential to 200 mV at 10 mA/cm? A ternary
MoS_/CNT/MXene composite achieved even better performance with an overpotential of 130 mV and a Tafel slope
of 150 mV/dec. Anionic substitution with selenium (MoS, Se ) further improved catalytic efficiency, delivering 10
mA/cm? at 211 mV with enhanced electrochemical surface area. CNT integration further reduced the overpotential
to 118 mV. Binder-free electrodes, including MoS, and Mn0O,/MoS, heterostructures grown on nickel foam,
demonstrated excellent bifunctional catalytic activity in both acidic and alkaline media. A full-cell electrolyzer
using Mn0,/MoS, exhibited a low overall cell voltage of 1.54 V,and sustained operation even in simulated seawater
for up to 72 hours. These results establish MoS,-based materials as viable, low-cost, and scalable electrocatalysts
for green hydrogen generation.

M olybdenum disulfide (MoS,), a transition metal dichalcogenide, is recognized for its favorable hydrogen

References
International Journal of Hydrogen Energy 2025, 117, 73
Applied Surface Science 2025, 681, 161614
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Even Solar Sharing Agrivoltaics
Technology for Precision
Carbon-Neutral Farming

Dr. Adersh Asok

income. CSIR-NIIST has developed Even Solar Sharing (ESS) AV technology, currently at TRL-7, with field

trials underway: a 10 kWp protected cultivation (CSIR-NIIST) and 5 kWp open-field system (CSIR-1IP). ESS-AV
addresses the need for precise light management, enabling cultivation of shade-intolerant commercial crops—a
key limitation in conventional AV systems. It features tunable ray spreading and spectral conversion, tailored to
crop height and Photosynthetic Photon Flux Density (PPFD) needs. The system boosts power output by extending
photovoltaic coverage, while reducing crop evapotranspiration and thermal stress, improving plant health and
land productivity. Its adjustable pole height allows retrofitting to existing PV installations, integration with
greenhouses, and deployment in Building Integrated Agrivoltaics (BIAV) as a multifunctional rooftop alternative.
ESS-AV offers a scalable, adaptable solution for optimized land use, enhanced crop yield, and increased clean
energy generation—paving the way for sustainable, carbon-neutral agriculture.

Q grivoltaics (AV) integrates farming with solar power generation, supporting India’s goal to double farmers’

ﬂ}ﬁmecmﬂullmum{lﬂkﬂp]atwﬁ-ﬁllﬂ e B B) Open-field Cultivation (5 kWp) for CSIR-IP
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Reference Patents:

1) Patent Application No.202311083345; Ref. No.. 0273NF2024; 28th November 2024.
2) Patent Application No. 202311083345; Filed on 6th December 2023.
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A non-precious metal-
based hybrid electro-
catalyst, CeCNCF for
oxygen reduction reaction

Dr. Nishanth K.G.

Electrocatalysts are essential in energy conversion processes, such as fuel cells and electrolyzers. They

enhancethe efficiency and kinetics of electrochemical reactions, which is vital for creating sustainable energy
solutions. The research emphasizes novel materials, design strategies, and various applications of electrocatalysts.
Additionally, the group also works on developing innovative electrode materials for the electrochemical synthesis
of ammonia and urea. The production of green ammonia and urea helps minimize CO, emissions, contributing to
a cleaner environment. Green urea, in particular, serves as a sustainable fertilizer solution, supporting agriculture
while reducing its environmental impact.

The main focus of my research is the development of electrocatalysts for sustainable energy technologies.
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Reference:
Sustainable Energy Fuels, 2025, 9, 778
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As CSIR-NIIST celebrates its Golden Jubilee, the Chemical Sciences and Technology
Division (CSTD) continues to embrace emerging opportunities, foster cross-disciplinary
innovation, and nurture the next generation of scientific leaders committed to a sustainable
future. CSTD drives cutting-edge research across organic and medicinal chemistry, materials
science, photonics, and green synthesis. Its work spans from developing phytochemical-
based drug leads and scalable APIs to advancing crystal engineering for optimized drug
forms. In photonics, the division explores photofunctional materials, ultrafast spectroscopy,
fluorescent security inks, perovskite nanocrystals, and multifunctional materials for sensing
and optoelectronics.

Over the decades, CSTD has earned national and global recognition through
transformative research, technological innovation, and human resource development. With
one of the largest PhD cohorts at the institute and numerous accolades to its credit, the
division stands as a beacon of scientific excellence and a key force shaping the future of
chemical sciences.

Focus Areas
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High-Performance Atomically
Dispersed Metal Catalysts (ADMCs)
for Sustainable Chemical Synthesis

Dr. U. S. Hareesh

dispersed metal catalysts (ADMCs) utilizing non-precious copper (Cu) atoms anchored onto a two-

dimensional graphitic carbon nitride (g-C;N,) matrix by the group of Dr. Hareesh. In these systems, the Cu
centres acquire partial positive charges through electron transfer to the g-C;N, support. This unique electronic
structure fine-tunes interactions with substrates and reaction intermediates, enhancing catalytic selectivity,
suppressing undesirable side reactions, and promoting both high activity and stability.

Q t CSIR-NIIST, significant strides have been made in the development of high-performance Atomically

The Cu-based ADMCs developed at CSIR-NIIST have demonstrated remarkable performance across a broad
spectrum of organic transformations, including alkyne—azide cycloaddition, reductive amination, and the
oxidation of amines. Furthermore, these catalysts have exhibited significant activity in photocatalytic CO,
reduction under visible light, underscoring their versatility. Combining high metal loading capacity with cost-
effectiveness, durability, and scalability, these catalysts hold immense promise for industrial applications. By
replacing precious metals with earth-abundant copper, this approach offers a sustainable and economically
viable alternative for catalysis in pharmaceutical synthesis, advanced materials development, and environmental
chemistry. Ultimately, the development of Cu-based SACs paves the way for designing low-cost, scalable, and eco-
friendly catalysts, contributing meaningfully to the broader vision of sustainable chemical synthesis and energy-
related applications.

RN
R-CHO + R'-NH; H
@)

HCOOH Reductive
b amination

co,

Photocatahytic

Reduction CH,OH, HOOOH, H,

Cu loading increases

Catalytic active site increases

Catalytic activity increases

Reference:
ACS Appl. Nano Mater. 2025, 8, 1214
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Development of alibrary of
phenothiazine based, donor-T1t-
acceptor type TADF emitters

Dr. Joshy Joseph

applications. Dr. Joshy Joseph's group has developed a library of such emitters using phenothiazine as the

donor and nicotinonitrile derivatives as acceptors, exhibiting switchable conformations—quasi-axial and
quasi-equatorial—that impact their photophysical properties. Single-crystal analysis confirmed both conformers,
including polymorphs, showing emission profiles from cyan to orange. Some conformers exhibited thermally
activated delayed fluorescence (TADF), with emission dependent on molecular packing and external stimuli.
Theoretical studies showed that the singlet—triplet energy gap (AEST) varies with conformation, and low energy
barriers allow ambient interconversion. Several compounds demonstrated mechanochromic behavior, changing
emission color under mechanical stress, useful for security and display applications. Selected emitters were used
in solution-processed OLEDs, achieving high luminance and efficiency. Notably, single-molecule white OLEDs
were realized by adjusting doping concentrations, offering good color rendering and external quantum efficiency.
This work highlights the potential of conformationally dynamic phenothiazine-based D-mi—A systems in creating
responsive TADF materials for advanced optoelectronic devices.

P henothiazine-based donor-m-acceptor (D—m—A) systems are promising materials for tunable optoelectronic

Reference
Chemical Science, 2025 ( Accepted article)
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Significance of Double Bond in the
Acyl Chain of Cardiolipin Revealed
by Partial Unfolding Dynamics of
Cytochrome c Using Femtosecond
Transient Absorption Spectroscopy

-runakaran Venugopal

ytochrome c (Cyt c) released from mitochondria acts as a trigger for the onset of apoptosis, in which the
Cdouble bond of cardiolipin (CL) is oxidized upon interaction with Cyt c. Dr. Karunakaran Venugopal and his

group have worked on understanding the interaction dynamics of Cyt c with the double bond of CL. For this,
CLs having acyl chains with systematic increase of number of double bonds of 0 (18:0 CL), 1 (18:1 CL) and 2 (18:2
CL) were complexed with Cyt c and studied their excited state dynamics using femtosecond time-resolved pump-
probe spectroscopy. Steady-state and femtosecond transient absorption spectra revealed a systematic increase
of partial unfolding of Cyt c with increase of double bond in CL by observing the enhanced fluorescence intensity
and lifetime of tryptophan due to variation of resonance energy transfer and extended global conformational
relaxation time constants. These studies reflect the significance of the occurrence of global conformational
changes of Cyt c by structural modification near the double bond of CL in Cyt c-CL complex, which could be the
prerequisites for apoptosis.
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Reference:
J. Phys. Chem. B., 2024, 128, 11885
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Advancing Lead-Free Halide Perovskites for Sustainable and
High-Performance Optoelectronics

Dr. C. Vijayakumar

alternatives to traditional optoelectronic materials. These materials offer promising properties such

as tunable bandgaps, high absorption coefficients, and solution-processability, while eliminating the
environmental and health hazards associated with lead-based counterparts. They are actively engaged in
designing and synthesizing novel perovskite compositions, particularly those incorporating bismuth and other
non-toxic elements, with tailored dimensionality and structural motifs. A core aspect of this program involves
probing the photophysical behavior of these materials—examining charge carrier dynamics, excitonic effects,
and light-matter interactions—through advanced spectroscopic techniques. Parallel efforts are directed at
understanding structure-property relationships, with an emphasis on how local crystal environments and
molecular architecture influence electronic properties and device performance. Leveraging these insights,
they engineer high-performance photodetectors targeting ultraviolet (UV) and deep ultraviolet (DUV) spectral
regions. The recent breakthroughs include the development of dimethylamine bismuth iodide (DMABI), which
demonstrates ultralow dark currents, high detectivity, and exceptional operational stability under ambient
conditions. Moving forward, their research aims to expand the library of lead-free perovskite systems, improve
device architectures, and enhance spectral selectivity and response speed, contributing to the advancement of
next-generation optoelectronic technologies with a focus on environmental safety and functional excellence.

D r. Vijayakumar's research group focuses on the development of lead-free halide perovskites as sustainable
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References:

1. Chem. Mater. 2024, 36, 5912.
2. Adv. Funct. Mater. 2024, 34, 2304899.
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Advancing Natural Products
research through Synthetic
Organic Chemistry

Dr. Ravi Shankar Lankalapalli

natural products through synthetic organic chemistry. A recent study applied on Plectranthus rotundifolius

(Chinese potato), whereretrosyntheticanalysis led tothe discovery of 7-carbon sugars. Central to thisinitiative
is exploring polarand structurally complex natural compounds, emphasizing theirisolation, structural elucidation,
and bioactivity analysis. This work bridges natural and synthetic methodologies, offering dual benefits such as
diverse bioactivities and synthesizing different targets from a common route. A key feature of these synthetic
programs is the late-stage diversification of synthetic intermediates. Techniques like 2D NMR, peracetylation,
and global deprotection are commonly used in the isolation and structure elucidation of natural products. The
focus is on bioactive glycosides, such as Uttroside and its analogs, which target cancer and vaccine adjuvants.
Selective transformations are conducted to produce both water-soluble and insoluble agents, demonstrating
how synthetic modification can enhance therapeutic efficacy. In antiviral and antibacterial research, iminosugar
derivatives, including KRN7000 analogs, have shown promising activity against dengue virus (DENV) and biofilms
of Streptococcus pyogenes and Proteus mirabilis. Additional ongoing work includes synthesizing natural products
in a diversity-oriented manner to create compound libraries.

The research program led by Dr. Ravi Shankar Lankalapalli at CSIR-NIIST focuses on enhancing research on

Retrosynthetic analysis in structure elucidation of natural products:
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Reference:

Food and Humanity 2025, 4, 100619.
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Pharmacophore-Guided
Design and Discovery of
Labdane-Derived Anti-
Inflammatory Conjugates

Dr. Sasidhar B. S.

he group of Dr. Sasidhar has employed a ligand-based pharmacophoric approach to design and synthesize a
Tlibrary of novel semi-synthetic labdane-appended triazolyl isatins to discover potential anti-inflammatory

agents. The anti-inflammatory efficacy of the derivatives was evaluated by their ability to inhibit the
production of NO, TNF-a, and IL-6 in lipopolysaccharide-induced RAW264.7 macrophages. Our screening revealed
that compound 7a ((1-(2-(2,3-dioxoindolin-1-yl)ethyl)-1H-1,2,3-triazol-4-yl)methyl (E)-3-formyl-5-((1S,4aS,8aS)-
5,5,8a-trimethyl-2-methylenedecahydronaphthalen-1-yl)pent-3-enoate) exhibited an anti-inflammatory effect
(NO inhibition, IC.; = 313 pM), surpassing both the positive control indomethacin and the parent compound
labdane dialdehyde. Notably, 7a reduced the levels of the pro-inflammatory cytokines TNF-a and IL-6, while
increasing the levels of the anti-inflammatory cytokine IL-10. Mechanistic studies revealed that 7a downregulated
the expression of COX-2 and iNOS by inhibiting the NF-«xB signalling pathway. In-silico molecular modelling
studies on NF-kB proteins support these findings, suggesting that 7a is a promising candidate for developing into
a potent anti-inflammatory clinical agent.
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Reference:
ACS Medicinal Chemistry Letters, 2024, 15, 8, 1260-1268.
J. Agric. Food Chem. 2024, 72, 12, 6389-6401.
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Shaping the Future of Smart
Materials through
Supramolecular Design

Dr. V. K. Praveen

held together by non-covalent interactions, giving them a unique ability to self-assemble, adapt, and

respond to their environment. Our research lies at the exciting frontier, where molecular interactions are
not only understood but also engineered to behave with precision and purpose.Inspired by biological systems that
masterfully regulate processes in space and time, we aim to mimic nature’s elegance. Our goal is to achieve fine
control over the length, dispersity, sequence, spatial arrangement, and functionality of supramolecular polymers,
traits typically exclusive to biopolymers. By tuning both thermodynamic and kinetic energy landscapes, we are
working to establish design principles that can transform how supramolecular materials are conceptualized
and applied.Our work paves the way for the development of eco-friendly supramolecular plastics, intelligent
packaging, and responsive coatings, materials that are not only functional but also sustainable and future-ready.
In parallel, we are harnessing self-assembled soft materials as templates to synthesize ordered mesoporous
metal-carbon materials for energy storage and conversion. At the intersection of chemistry, materials science,
and nanotechnology, our research group strives to build a new class of adaptive, sustainable, and intelligent
materials-inspired by nature, designed for the future.

U nlike traditional polymers, built from monomers linked by covalent bonds, supramolecular polymers are
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Reference
Small 2025, 21, 2405305.
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Introducing a New Class of
Bicyclic nucleoside analogues:
Thiazolopyrimidine-Based Nucleosides

Dr. Jubi John

which play essential roles in DNA and RNA synthesis. Characterized by a distinctive structure featuring

two fused rings-typically involving a pyrimidine moiety—these compounds exhibit improved stability and
stronger binding to target enzymes. Due to their capacity to interfere with nucleicacid replication in viruses, BCNAs
are being explored for their promising antiviral properties. The group of Dr. Jubi John revealed the use of a novel
copper-catalysed tandem annulation method to synthesise a new class of bicyclic nucleoside analogues (BCNAs),
specifically amino-substituted thiazolopyrimidine ribonucleosides. Optimization studies identified the best
conditions and demonstrated that the method tolerates a broad scope of aliphatic and aromatic isothiocyanates,
yielding productsin moderate to good efficiency. The methodology was also applicable to 2'-deoxy-5-iodo-cytidine
and proved scalable to gram quantities. Additionally, acetyl deprotection of the ribonucleosides was successfully
achieved using ammonia in methanol, yielding the corresponding deprotected analogues. This work introduces a
versatile and efficient synthetic route to structurally novel BCNAs, molecules known for their therapeutic potential
in antiviral and anticancer applications, thereby contributing valuable tools for drug discovery and nucleoside
analogue research.

B icyclic nucleoside analogues (BCNAs) are synthetic molecules engineered to resemble natural nucleosides,
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Reference
Org. Biomol. Chem,, 2025, 23, 2115-2119.
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Engineering Methylotrophic
Yeast Pichia Pastoris for Enhanced
Production of Squalene

Dr. Balakumaran P.A.

faces production challenges due to limited plant yields and significant environmental concerns surrounding

shark-derived sources. The project led by Dr. Balakumaran aims to transform squalene production through
the innovative microbial expression system Pichia pastoris, which offers a sustainable and scalable alternative.
The ongoing project focusses on developing of efficient fermentation processes, optimizing growth conditions,
and refining purification methods to produce high-yield squalene from genetically engineered Pichia pastoris.
Ultimately, we aim to establish a cost-effective, large-scale production platform that meets the increasing demand
for squalene while prioritizing sustainability and environmental protection. Genetically modified Pichia pastoris
significantly enhance squalene accumulation and enable the sustainable, large-scale production of squalene in
bioreactors for cosmetic and pharmaceutical applications. Overexpression of key rate-limiting enzymes in the
mevalonic acid (MVA) pathway in conjunction with ERG downregulation via SQE inhibitors and CRISPR Cas9
mediated editing augment squalene yield in Pichia pastoris. The optimized genetically modified Pichia pastoris
strain will maintain robust willgrowth and high cell density in large-scale bioreactor environments (5L, 150L,
500L), leading to commercially viable squalene titers.

S qualene, a natural triterpene with widespread applications in the cosmetics and pharmaceutical industries,
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Reference

Engineering in Life Sciences, 2024, 24, e202400003.
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New Functional Materials for Light-Emission Applications

r. Ishita Neogi is working in the field of functional materials for light-emission applications. Her research
D interest primarily involves the synthesis of different kinds of functional molecules for different layers of

organic-light emitting diodes (OLEDs), such as hole-transport materials (HTL), emissive material (EM),
electron-transport materials (ETL), host molecules, as well as dopants. She also develops synthetic methods
wherever necessary to access these molecular systems. In-depth study of photophysics and OLED fabrication is
pursued under her research program. One of her works, published in the Journal of Materials Chemistry C 2025,
has been illustrated below, where she has modulated the bridging of the central diazocine core to maneuver
the optoelectronic properties. Dr. Ishita, under the umbrella of the DST-DAAD project, is collaborating with Prof.
Wolfgang Bruetting from the University of Augsburg, Germany to study the molecular orientation in thin films
and develop efficient materials for OLEDs. She is also working on ligand engineering aspect to develop new
perovskites. Based on her expertise in the area of synthesis, her group also works towards the development of
process chemistry for specialty chemicals.

" Thermal
. Stability

Reference:
J. Mat. Chem. C, 2025, 13, 11800-11813.
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Polymorphs and stoichiometric

variants of crown ether-based

molecular complexes: exploring

the landscape of conformational
flexibility and supramolecular interactions

-mil Varughese

everaging supramolecular interactions is an excellent route to explore the structural diversity of molecular
Lcomplexes.‘l’he research group of Dr. Sunil Varughese utilized cocrystallization to obtain ternary systems of

conformationally flexible crown ethers with dithiooxamide or 3,5-dinitroaniline (DNA) in the presence or
absence of halogenated compounds to utilize the orthogonality of the supramolecular interactions—hydrogen
and halogen bonds. Nevertheless, binary complexes predominated but in diverse crystal forms. Though not
presentinthe crystal lattice, the halogenated compounds, as scaffolds, are critical in attaining the conformational
diversity in the crown ethers. The structural diversity in the multi-component systems highlights the versatility of
interactions and the conformational flexibility of crown ethers. The adaptable nature of crown ethers facilitated
interactions with coformers, resulting in complexes of varied stoichiometries. Experimental and computational
analyses reveal distinct conformational motifs favoured by these molecules, influencing interaction profiles
and crystal forms. The study underscores the importance of understanding molecular flexibility and diverse
interactions for material synthesis and molecular design.

Q

v olymorphs
o+ —

Stoichiometric variants

Reference
CrystEngComm, 2025, 27, 2698
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The Environmental Technology Division (ETD) brings together an interdisciplinary team-
chemical, civil and environmental engineers, chemists, microbiologists, biotechnologists,
and environmental scientists-to address key environmental issues. The division’s core thrust
areas include Environmental Clean-up Technologies, Environmental Management &
Geospatial Modelling, and Dioxins Research & Risk Assessment. Its technologies include
solid-state anaerobic digestion, bio-drying of municipal waste, biofilters for odour control,
bio-electrochemical technology for H, production, and modular onsite wastewater
treatment systems. A flagship achievement is the Effluent Treatment Plant (ETP) for the
desiccated coconut industry (60 KLD), commissioned in Kasaragod in 2024 based on the
patented Buoyant Filter Bioreactor (BFBR).

ETD's state-of-the-art integrated EIC/NABL/FSSAI accredited labs/services support
research spanning dioxin-like POPs, emerging contaminants (PPCPs, perchlorate, PFAS,
etc.). The division hosts India's first Dioxin research facility, equipped with sampling,
extraction, and analysis, and validated as a national reference lab by FSSAI. Toxicology and
risk assessment for emerging contaminants is another major activity. Additionally, testing
and validation of biodegradable plastics, microbial composting inoculum and organic waste
converters (OWC) are other services offered.

NIIST is a NABET-accredited agency with recognized expertise in conducting
Environmental Impact Assessment (EIA) studies. It holds accreditations in key sectors such
as mining of minerals, ports and harbours, mineral beneficiation, area development, and
building and township projects. The division leads in inventorization of biomedical waste, e-
waste, providing critical data for sustainable policy and resource management. Through
these initiatives, NIIST plays a pivotal role in advancing environmental sustainability while
contributing to National Mission Programmes and the achievement of the SDGs

Focus Areas
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Dioxin and Dioxin-like PCB
Contamination in Animal-Origin Foods:
Global Evidence, Monitoring Gaps,

and Policy Implications

Dr. C. Kesavachandran

ioxins and  dioxin-like
D polychlorinated biphenyls

are a group of lipophilic
compounds classified under
persistent environmental
pollutants (POPs). Significant
sources of dioxin emissions
include industrial effluents, open
burning practices, and biomedical
and municipal waste incinerators.
These emissions will enter the
food chain and accumulate in
animal-origin foods (AOFs). A
systematic review was conducted
to analyze the global levels of
dioxins and dioxin-like PCBs in
AOFs using PRISMA guidelines
2020. The data on the dioxin
contamination in AOFs were
extracted from 53 publications
based on their presence in eggs,
meat and meat products, milk

Concentration of dioxin (pg TEQ/g fat)
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and dairy products, marine fish and fish products, and freshwater fish and crabs. A gap analysis was conducted
based on the systematic review to understand the grey areas to be focused on the future. No trend of dioxin
contamination in AOFs was observed. A significant gap area was found in the need for nationwide data generation
in countries without periodic monitoring of AOFs for dioxin contamination. Source apportionment studies need
to be explored for the dioxin contamination of AOFs. Large-scale screening tests of AOFs using DR-CALUX based
on market surveys are required for data generation. The outcomes of the study will be helpful for stakeholders
and policyholders in framing new policies and guidelines for food safety in AOFs.

Reference:

Environmental Monitoring and Assessment, 2024, 196, 529
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Foraging Animal-Origin Foods

as Indicators of dI-POP
Contamination Near a TiO,
Production Facility in Southern India

Dr. K. P. Prathish

the chloride process could lead to the generation of unintentional dl-POPs. The present study explored the

novel possibility of utilising foraging animal-origin foods as sensitive indicators for addressing this challenge
and generated a globally beneficial dataset by assessing the background levels of d|-POPs in the vicinity of a Ti02
production house in Southern India. Systematic sampling of foraging cow’s milk and free-ranging hen’s eggs was
carried out from the study site, and the dl-POPs assessments were conducted utilising an in-house developed
cost-effective GC-MS/MS-based analytical methodology. Elevated health risks were inferred for the population
in the industrial zones with weekly intakes weighing about 0.15 to 17 times the European Food Safety Authority-
assigned levels. The consumption of foraging cow’s milk was observed to have a higher contribution towards the
hazard indices and cancer risk estimates and were significantly higher (p < 0.05) for children.

Titanium dioxide (Ti0O2) is an important industrial chemical, and studies suggest its major production route -
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Reference:
Chemosphere, 2024, 357, 142078
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Needle-Felt Coir Fibre as a
Sustainable High-Performance
Filter Media for Constructed Wetlands

Er. Akshay D. Shende

coconut shell (CSM), and broken brick (BBM) as filter media in vertical up-flow constructed wetlands planted

with Canna indica. NCM exhibited the highest removal efficiencies for COD (73.2%), BOD (89.3%), TN (48.4%),
and TP (50.2%), surpassing CGM by 18-39% for organics and up to 44% for phosphorus. Higher porosity, favorable
elemental composition (Ca, K, Fe), and fibrous morphology of NCM promoted biofilm growth, root penetration,
and nutrient uptake. Pathogen removal was also superior, with up to 2.7-log reduction for Vibrio. Metagenomic
analysis revealed that NCM supported richer microbial diversity, with distinct communities in the rhizosphere
(nutrient-cycling bacteria) and media (organic degraders, denitrifiers). Plant growth in NCM was robust, second
only to CGM, but with better nutrient removal. The study concludes that NCM is a sustainable, low-cost alternative
for wetland filter beds, warranting further long-term and large-scale evaluations.

This study compared needle-felt coir fibre (NCM) with conventional gravel (CGM), concrete waste (COM),

/ Different Filier-bed Media \
| i . ‘ mmmn S ——

[+ Better root prwciration | |
i+ High COD removal i
i * High nutrient removal H
i+ Better microblal growth

1
0
¥
----- =+

Newdle-fell eair Filsre

D

Conventlonal gravel

Broken brick

Vertical

Concrele aggregale Up-flow

Needle-fell colr media

Wietlandd
E High surfsce arca i
e HighPoresity |
Cotonut shell | Low bulk density |

Filsrous

& & & & @8

Wastewaler

. {+  Namural medis |
U J

Reference:
Journal of Water Process Engineering 2024, 72, 107525
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Monitoring, Impact Assessment,
and Management of Meio and
Macrofauna: A Case Study on
Mineral Mining in the Coastal
Environment of Kerala, India

Er. Saurabh Sakhre
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Neendakara—Kayamkulam coastal belt, Kerala, India. Six sediment samples—three from marine zones near

This study evaluates the impact of open-cast mineral mining on meiofauna and macrofauna in the

mining areas and three from estuarine zones away from mining—were analyzed for species abundance
and diversity. Results showed significantly lower abundance in marine areas adjacent to mining, while estuaries
exhibited higher densities due to nutrient-rich, sheltered conditions. Key meiofauna included foraminiferan
shells, tintinnids, nematodes, gastropods, and diatoms, with estuarine sites supporting greater numbers.
Macrofauna such as lamellibranchs, gastropods, amphipods, and worms were also more abundant in estuaries.
Diversity indices revealed higher species richness in marine sites but greater total abundance in estuaries, albeit
with reduced evenness. Mining activities were linked to habitat degradation, sedimentation, and biodiversity loss.
The study proposes mitigation measures including phased mining, seasonal restrictions, waste management, and
manual extraction to balance mineral exploitation with ecosystem conservation.
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Reference:
Thalassas: An International Journal of Marine Sciences, 2024, 40, 1409
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Bio-hydrogen production from
various waste resources
through circular economy

Dr. Partha Kundu

the technologies for production of bio-hydrogen as a promising biofuel for the future. The escalating pace of

industrial development and urban expansion has led to significant environmental degradation and intensifying
the focus on bio-hydrogen. Consequently, research endeavours are directed towards its production using diverse
renewable and sustainable resources. Over the past decades, numerous process and technologies have evolved
for advance in bio-hydrogen production across various dimensions. To further enhancing the productivity of
existing technologies, there is a need of growing emphasis on processes, that are not only more efficient but
also commercially and economically viable, with a particular focus on resources like solid biomass and liquid
waste over other renewable sources. The present study discussed in details about various process which includes
thermochemical, biological, and electrochemical conversions, coupled with modified pre-treatment methods
employing suitable conditions and parameters, which are emerging as more efficient, cost-effective means to
enhance the yield of bio-hydrogen production as compared to conventional technologies. The present study
specifically delved into a criticalanalysis of diverse technologies/processes developed over the years, particularly in
the context of sustainable utilization of waste resources to circular economy through the generation of hydrogen.

I n the present global scenario, the imperative need for decarbonisation is rapidly driving the push towards

Reference:
Journal of Material Cycles and Waste Management 2025, 27, 1263
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Noise pollution assessment and
management in rare earth mining areas

Mr. Sravanth Tangellamudi

tech consumer goods including computer hard drives, cell phones, electric and hybrid cars, fat-screen

monitors, and televisions. In the Indian context, noise pollution has become widespread, but it is often
accepted as a normal part of life rather than being recognized as pollution. Noise exposure has been linked to
various psychomotor effects, including elevated stress levels, sleep disturbances, difficulties carrying out regular
conversations, reduced focus, irritability, increased heart rate, tachyarrhythmia, vasoconstriction, hypertension,
and otherrelated illnesses. This research focuses on the Chavara deposit, a large beach placer deposit located along
India’s southwestern coast in the Kollam region of Kerala state. The combination of LULC data and noise mapping
creates an effective tool for analyzing and regulating noise pollution in rapidly changing settings. According to our
findings, there are noticeable hotspots at the industries, national highways, and commercial zones. Over the past
two decades, patterns of noise pollution have been greatly impacted by the expansion of sand or beach regions
and the reduction of vegetation.

Rare earth elements are needed in more than 200 products across multiple industries, more so in high-
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Chitin glucan complex nanofibers
from fungal mycelium and their
implication in biomaterials

Knawang C Sherpa

raised interest in paving the way towards incorporating biological resources for the production of functional

materials. Nanochitin, as nanofibers and nanocrystals/whiskers, has attractive features like its ability to
self-assemble into multidimensional biomaterials while retaining its intrinsic characteristics. Chitin-glucan
complex (CGC) extracted from a fungal source is appealing since fungi are widespread and found abundantly.
The adoption of a top-down approach for the extraction of CGC from fungi through submerged fermentation
(SmF) is promising since the process can be controlled, yielding relatively uniform properties. Herein, formulation
and media optimization were able to improve the yield of the mycelial biomass. Further study will delve into
the extraction of CGC under mild process conditions since fungi contain negligible mineral content that aids in
the elimination of the demineralization step, which is generally encountered in crustaceans, thus reducing the
process step and avoiding the use of harsh chemicals. The CGC is known to have beneficial properties such as
biocompatibility, anti-inflammatory, biodegradability, non-toxicity and many more thus having potential to be
applied in various industrial sectors like cosmetics, pharmaceuticals, environmental remediation etc.

The need for a green and sustainable nanomaterial sourced from biomass in the form of nanochitin has
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Reference:
Science of the Total Environment, 2025, 965, 178607
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Development and Evaluation of a
Biofiltration System for
Community Applications

Er. Abdul Haleem

is under continuous evaluation. Incorporating features covered under US Patent No. 6,696,284, the system

enables efficient microbial attachment, uniform air distribution, and effective odour degradation. Initial
trials using odorous air from partially composted municipal solid waste showed an odour removal efficiency
greater than 87%, as measured through Dynamic Olfactometry, which is the unique NABL accredited facility. The
system achieved over 99% removal of key odorous compounds such as hydrogen sulfide (H.S), ammonia (NH),
total volatile organic compounds (TVOC), and methyl mercaptan (CHsSH), with emissions maintained well within
CPCB and OSHA permissible limits. These results demonstrate the high efficiency of the lab-scale biofilter in
treating odorous gases from various sources.

The indigenously designed and fabricated lab-scale biofilter system for odour control has been installed and

IR0 25 16:21

Reference:
US Patent No. 6,696,284
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Physico-Chemical Profile of
Fresh Faecal Matter: A Short-Term
Study in Thiruvananthapuram, India

Dr. Krishnakumar B.

a residential apartment in Thiruvananthapuram, Kerala, India, over four months, with samples taken every

8-10 days to capture variability. Parameters assessed included the effects of dietary habits and toilet cleaners
on faecal sludge properties. Results showed high chemical oxygen demand (1850 + 50 mg/L), total suspended
solids (866.6 + 200 mg/L), total Kjeldahl nitrogen (67.5 + 20 mg/L), potassium (62.9 + 10 ppm), sodium (491 +
12 ppm), and iron (30.2 = 15 ppm). Elemental composition included carbon (31.62%), hydrogen (4.51%), nitrogen
(2.32%), and sulphur (2.22%), yielding a C:N ratio of 13:1. Detected metals included magnesium, aluminium, calcium,
lead (0.32 ppm), and silver (114 ppm). These baseline data are crucial for developing improved faecal sludge
treatment systems as sustainable alternatives to septic tanks or soak pits, particularly in coastal zones where
population density is high and environmental risks from inadequate sanitation are significant.

This study analyzed the physico-chemical and elemental characteristics of fresh faecal matter collected from
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Containment — Sample Collection = Analysis and Characterisation
(Physico-chemical and Heavy Metals)

Reference:
Environmental Monitoring and Assessment, 2024, 197
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The Biosciences and Bioengineering Division (BBD) focuses on sustainable solutions in
biofuels, bio-based materials, bioplastics, and chemicals, addressing global challenges such
as food security, resource depletion, and climate change. A dedicated Centre for Biofuels
supports R&D in second-generation bioethanol with a pilot plant for lignocellulosic
bioethanol and an enzyme production facility, enhancing cost-efficiency and scalability. The
division also leads microbial-based bioprocess research, forging key industrial collaborations
in areas like fermentation, biomass conversion, probiotics, algal technology, and agri-biotech
products. In healthcare, BBD is advancing modern medicine through innovations in
diagnostics, nanotechnology, and precision therapies. Key areas include early cancer
detection using SERS, targeted drug delivery, antimicrobial resistance (AMR), and gut
microbiome research. These efforts align with the global shift toward personalized,
technology-driven healthcare, aimed at improving patient outcomes and ensuring long-
term sustainability.

Focus Areas
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Hydrogen Sulfide-Induced Activatable
Photodynamic Therapy Adjunct to
Disruption of Subcellular Glycolysis in
Cancer Cells by a Fluorescence-SERS
Bimodal Iridium Metal-Organic Hybrid

Dr. Kaustabh Kumar Maiti

iridium complex coupled with H,S -responsive 7-nitrobenzofurazan (Cy-Ir-NBD), offering multifunctional

theranostichiomedicineforcancertreatment. TheAPMHisactivatedinthe presence of H Sthroughanucleophilic
substitution reaction by eliminating the NBD unit within the tumor microenvironment. Upon activation triggered
by H.S, Cy-Ir-NBD transforms into the PS Cy—Ir-OH, initiating laser-induced PDT within cancer cells and reducing
H.S levels in the cellular environment. This depletion of H,S disrupts GAPDH activity, resulting in decreased
glycolysis and ATP production in cancer cells. Our approach achieves a dual therapeutic effect by leveraging H,S
properties for specific activation of Cy-Ir-NBD, promoting PDT, and disrupting the glycolytic metabolism of cancer
cells. This synergistic effect enhances the overall efficacy of the treatment, presenting a molecular precision for
cancer therapeutics. Additionally, the multifunctional nature of our approach allows for real-time visualization of
the events in dual mode of fluorescence and surface-enhanced Raman scattering (SERS) modality.

I n this work, we have designed an activatable photodynamic molecular hybrid (APMH) based on a cyclometalated
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Reference:
ACS Applied Materials & Interfaces, 2024, 16, 27114
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Lactic acid bacteriaas a
biocontrol agent against Fusaria
and Fusarium Mycotoxins

Dr. K. Madhavan Nampoothiri

Some of the Fusarium spp. secondary metabolites (e.g., trichothecenes, zearalenone, and fumonisins) are
widely known toxic molecules (mycotoxins) with chronic and acute effects on humans and animals. Newly
isolated strains were characterized and tested for their antifungal capacities on Fusarium plant pathogens such as
Fusarium verticillioides NCIM 1100, F. verticillioides NCIM 1099, Fusarium graminearum MTCC 2089, and Fusarium
oxysporum MTCC 284. The isolated cultures were belonged to Limosilactobacillus fermentum, Lactiplantibacillus

Plantarum and Wesiella species. All tested LABs and their cell-free culture supernatants showed antagonism on
the MRS solid medium.

Q s significant fungal pathogens of crops, Fusaria species contaminate various food and feed commodities.
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Reference:
Microorganisms 2025, 13, 666
Toxins 2025, 17, 68
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Green synthesis, characterization
and functional validation of
bio-transformed selenium
nanoparticles

Dr. Arumugam, M.

making it valuable as a dietary supplement. However, the toxicity of conventional inorganic selenium limits

its clinical use. In contrast, organic and elemental nanoforms of selenium offer improved bioavailability,
reduced toxicity, and enhanced therapeutic potential. The Algal Biotechnology research group at CSIR-NIIST
demonstrated the green, scalable biosynthesis of elemental selenium nanoparticles (Se® NPs) using the edible
marine microalga. Optimised conditions were established for efficient nanoparticle synthesis. The Se® NPs were
thoroughly characterised usingadvanced techniques such as UV-Vis spectroscopy, DLS, zeta potential, HR-TEM, EDX,
AFM, FT-IR, Raman spectroscopy, and XPS. FT-IR analysis confirmed the role of microalgal proteins and peptides in
capping and stabilising the nanoparticles, indicating a biologically driven reduction process. Biological evaluation
of the Se® NPs revealed significant antioxidant activity, with a 74% radical scavenging capacity in a concentration-
dependent manner. This green synthesis approach is sustainable, eco-friendly, and commercially viable, offering
a promising route for the large-scale production of stable selenium nanoparticles. These biologically synthesised
Se® NPs hold strong therapeutic potential and are ideal for next-generation dietary supplements, functional
foods, and animal feed formulations.

Selenium is an essential micronutrient recognised for its potent antioxidant and anticancer properties,

Fig. High Resolution =Transmission Electron Micrograph of Biogenic Selenium (32) nanoparticle with SAED profile

Reference:
Biochemistry and Biophysics Reports, 2024, 39, 101760
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Isolation of Quorum Quenching
bacteria to disrupt intracellular
communication mediated by AHL
signals for biofilm control

Dr Rakesh Yasarla

homoserine lactone (AHL) signals and investigate its effect on Pseudomonas aeruginosa extracellular

polymeric substances (EPS) secretion and biofilm formation. Four bacteria identified as Bacillus cereus,
Paenibacillus polymyxa, Microbacterium paraoxydans, and Mesorhizobium thiogangeticum showed broad
spectrum AHL degradation irrespective of acyl chain length or C3 substitution which was confirmed by analytical
studies using gas chromatography-mass spectrometry (GCMS). The present study provided the first evidence of
Mesorhizobium as a potential QQ bacteria and its promising role as an effective biofilm control agent.

P resent study aims to isolate bacteria that can disrupt intercellular communication mediated by N-acyl
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Reference:
Journal of Environmental Chemical Engineering, 2025,13, 115974
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Membrane Remodeling by
Biomolecular Condensates:
A Biophysical Basis for
Emerging Drug Targets

Dr. Harsha Bajaj

as Membrane-less organelles (MLOs)
arising from liquid-liquid phase Wrinkling Budding
separation (LLPS) of cellular biomolecules,
play significant roles such as cellular
organization, regulating metabolism,
gene regulation, and increasing fitness

B iomolecular condensates, also known Condensate-Membrane Interaction

of cells. Several of these processes ° e o
comprise phase-separated condensates o ® .u
and membranes that manifest in various @

configurations, each yielding distinct '0.2'.'.'.',..

implications for the functionality of
biomolecular and membrane constituents:
However, due to the nanoscopic size of
the condensates in cells, understanding
the fundamental biophysical mechanisms
and quantifying the interactions remains a
challenge. In this work we addresses How
condensate size affect its interaction with
membranes? How membranes physically
control the size of condensates, especially in complex condensate systems? Condensate affecting the membrane
remodeling and physical properties of lipid membranes. Our findings demonstrate a trade-off between the size
and electrostatic interaction of condensates with membranes, which favors global membrane remodeling like
budding and lipid membrane wrinkling at the coacervate-membrane interface restricting coarsening of droplets.
We reveal an unprecedented conclusion that large and comparable-sized coacervates can give rise to global
membrane deformation such as budding when charge-charge interaction of condensates between membrane-
bound compartments is low or moderate.

ize of condensate

Interaction strengt

Reference:
Small 2025, 2501470
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Materials Science and Technology Division [MSTD] has 16 scientists, and 4 technical staff
engaged in the cutting-edge research and development activities in the areas of metallic
materials, minerals, ceramics, bio polymers, nano composites and industrial wastes
utilization for circular economy. The R&D projects in MSTD primarily falls within the mandate
of the CSIR Themes categorized as CLP, 4M, AEISS, E30OW, and EES. Within these thematic
areas MSTD develops process know-how for producing advanced functional materials, light
weight alloys, electronic materials for sensors, actuators and energy generation devices,
jointly with strategic sectors and manufacturing industries. The polymer activity focuses on
functional aerogels, biopolymer derived sustainable packaging materials, industrial
adhesives, PU and Polyol formulations for coatings.

Apart from the scientists and technical staff, the division also has 98 Research Scholars,
including project Associates (PAs) and 3 Post-Doctoral Fellows (PDf). The division has around
59 research projects including funding from the DST, VSSC, IREL, DRDO and CSIR. Among
this, nearly 15 projects are supported by industries. In the year 2024-25, the division
generated a total revenue of Rs 10.36 Crore from these projects. The Division established
collaborations with leading industries such as HAL, TATA Metalliks, JISW, Hindalco, Tata Steel,
Ultramarine Pigments Ltd, Akashganga Biosciences Pvt Ltd, NS & Co, ZF WAPCO, ITC, SRF
Ltd and Momentive to conduct research and development on specific industry related
issues. The division also signed MoU with VSSC for advanced ceramic composite tiles for
supersonic vehicles. The division actively participated in Golden Jubilee year celebration and
also India International Science Festival, IISF 2024 @ IIT, Guwahati. The division produced 78
publications, 3 Patents and 1 technology transfer on ‘Plant oil based bio-resin synthesis for
paper coating'. The division also established BIS Hall Marking Gold testing facility which was
inaugurate ted by Honourable Minister Dr. Jitendrasingh in the presence of Director, NIIST. In
the years, 10 PhD was also awarded. The division also added new research facilities such as
Vacuum Induction Furnace, Rolling Mill and EDXRF for alloy program.

Focus Areas ,

Metallic Materials
Rare Earths, Minerals and Critical Materials
Electronic Ceramics, Polymers and Composites

Industrial Solid Wastes and E-Wastes Processing (Waste to Wealth)
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Process Know-How and
Technology Package for
Innovative Building Materials

Dr. S. Ananthakumar

he rapid growth of Natio

T

nal Highways Infrastructure projects has driven increased demand for construction

materials like M-sand, P-sand, and natural stone, leading to a rise in stone crushing units and production
in excess quanties of rock dust. While rock dust is used in cement blocks up to 10%, MSMEs are exploring

innovative applications. CSIR NIIST, in collaboration with Akashganga Biosciences Ltd and NS & Co Pvt Ltd, has
developed a process to convert rock dust into high-value construction materials like jali and compressed bricks.
The technology utilizes 50-60% rock dust, employing cold compression and simple casting methods. The products,
tested for strength, water absorption, density, and wet-strength, can be made with minimal cement (as low as 6%)

as a bonding agent.

Jali bricks and compressed blocks manufactured using CSIR-NIIST process know-how at factory conditions
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Reference

MoU signed with M/s Akashganga Biosciences Limited (Satara, Maharashtra) and NS & Co., Trichy
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Process Know-How and
Technology package on
Scandium Extraction

Dr. M. Sundararajan
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as low-grade ilmenite, a mix of ilmenite and titano-magnetite. CSIR NIIST conducted detailed analysis using

I ndia has significant low- and medium-grade titanium mineral deposits along its coast, with over 20% classified

advanced techniques like XRF, ICP-MS, XPS, and SEM-EDAX to assess trace elements in these deposits along
the southwest and southeast coasts. The study found scandium concentrations ranging from 25 mg/kg to 78
mg/kg and rare earth elements (REE) between 350 mg/kg and 600 mg/kg. Using Seredin’s classification, NIIST
categorized these minerals as “class-Il," indicating their potential as secondary resources. Given the domestic
shortage of scandium and critical REEs, NIIST developed a technology for extracting scandium from low-grade
titanium minerals and ilmenite processing leach liquor. The process has been successfully demonstrated to
companies like M/s Kerala Metals and Minerals Ltd., Kollam, and M/s VV. Titanium Pigments Ltd, Tuticorin.

Reference:

R&D Project funded by Ministry of Mines, Govt. of India
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Printed RFID for
Proximity Sensing

Dr. K. P. Surendran

across various applications.

RFID technology offers a low-
cost, scalable method for fabricating
antennas and circuits using conductive
inks on flexible substrates like paper,
PET, or textiles, replacing traditional,
costly methods like etching and coil
winding. Screen printing is a more Ink fabrication
efficient alternative, allowing for rapid
production with minimal waste and the
ability to customize antenna shapes and
sizes. This makes it ideal for integrating
RFID tags into everyday objects like
packaging, textiles, and labels, with
applications in  smart packaging,
supply chain monitoring, wearables,
and loT. Its compatibility with roll-to-
roll manufacturing and environmental
benefits further enhance its value.

Position sensing using RFID enables real-time, contactless tracking of objects, people, or equipment

Srreen printing

UHF EFID Tag

Smart Band

The Electronics Materials Research Group

at NIIST has developed a highly flexible Schematic representation of fabrication process

UHF antenna using screen-printed silver

and integrated it into an RFID tag. This tag was then transformed into a wearable smart band for Android-based
positionand proximity sensing. The RFID-enabled wearable could serve as avaluable tool for disaster management,
providing localization when traditional GPS fails. Currently, at TRL 4-5, the technology is being customized for
third-party validation.

Reference:
Journal of Materials Chemistry C, 2024, 12, 575
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MOF-Engineered PAN Nanofibers:
A New Frontier in Tuneable
Triboelectric Nanogenerators and
Self-Powered Sensors

Dr. Achu Chandran

activity, vibrations, and wind, into electricity, eliminating the need for batteries and external power. TENGs

are ideal for powering low-energy loT devices and wireless sensor networks in remote areas, enabling self-
powered systems for real-time monitoring in smart healthcare, environmental surveillance, and infrastructure
diagnostics.

Triboelectric nanogenerators (TENGs) offer a sustainable method to convert ambient motions, such as human

CSIR-NIIST developed a strategy to
enhance the triboelectric performance
of electrospun polyacrylonitrile (PAN)
nanofibers by incorporating porous
Metal-Organic Frameworks (MOFs) like
ZIF-8, ZIF-67, HKUST-1, and MIL-100. This
innovation modulated PAN's tribopolarity,
making it either tribonegative (ZIF-8) or
tribopositive (MIL-100). The MOFs also
improved surface roughness and porosity,
increasing contact area and boosting TENG
output. A prototype with ZIF-8/PAN and
MIL-100/PAN layers generated 100 Vand 1.3
pA. The MOF-PAN composites were applied
to self-powered sensors, showing fast
response and high sensitivity in humidity
sensing (214 V/%RH) and effective pressure
sensitivity in force sensing. This work
demonstrates MOF-based composites as
promising materials for advancing energy harvesting and self-powered sensing technologies.

Reference:
Advanced Functional Materials, 2025, 35, 2411855
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Gradient Pore Structured Polymeric
Fibrous Aerogels for Effective
Low-Frequency Noise Absorption

Dr. E. Bhoje Gowd

hazards to humans. Porous materials are commonly used for sound-mitigating applications; however,

realizing high elasticity and sound absorption ability at low frequencies has remained a great challenge.
CSIR-NIIST has developed a strategy to create gradient-structured ultralight-weight and elastic polymer-based
fibrous aerogels by layer-by-layer assembly of polymer micro and nanofibers in different combinations, utilizing
step-by-step directional freezing and freeze-drying methods. This approach allowed us to integrate polyethylene
terephthalate (PET) microfibers (MF) and polyvinylidene fluoride (PVDF) nanofibers (NF) in different combinations
and the combination with MF/(MF and NF blend) MNF/NF units shows the best noise reduction coefficient of 0.66.
The gradient-structured fibrous aerogels exhibit ultralightweight, elasticity, and good mechanical properties.

wﬁ | I H il !
1‘
mbinations

Trafﬁc and industrial noise have been considered the most disturbing pollution that induces severe health

3 Co
{ |
_ E0.38-
/J E ;E E
[-=1
’Q’ £ 30
| =
1 =2
B 0.44 —123
a — 321
2 —132
<2 —
—312 =
= PET Microfiber —M3 NRC. O.GE
PVDF Hanofiber 0.0

" 500 1000 1500 2000 2500
Low frequency sound absorber %" ®?
Reference:

ACS Appl. Polym. Mater.,, 2024, 6, 9995
ACS Appl. Mater. Interfaces, 2025, 17,9818
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Thermoresponsive and Flexible

Inorganic Nanoparticle-Polymer

Hydrogel Films with Enhanced
Infrared Shielding for Smart
Window Applications

Dr. Sushanta K. Sahoo and Dr. Subrata Das

hydrogel film for smart windows and

curtains, designed to improve building
energy efficiency by regulating near-infrared (NIR)
shielding and visible light transmittance. The
hydrogel, based on poly(N-isopropylacrylamide)
(pNIPAM), has a lower critical solution
temperature (LCST) precisely tuned to 27.4°C
through copolymerization with 10 wt% acrylated
epoxidized methyl ricinoleate (AEMR). To enhance
NIR shielding, Cso.33WO03; nanoparticles were
synthesized using high-energy ball milling, with
AEMR ensuring effective dispersion. The 0.7 wt%
Cso.33WO03 hydrogel film (0.7-Csq.33WO03) showed
optimal performance, reducing NIR transmittance
from 15.0% to 2.3% and visible light transmittance
from 73.6% to 15.7% during thermal switching. It
also achieved an integral luminous transmittance
of 68.7%. A model house study confirmed a 7°C
indoor temperature difference, highlighting its
thermal insulation efficiency. The hydrogel film

N [IST developed a thermoresponsive flexible

=
niist
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O Visible transmittance 73.6% O Visible transmittance 15.7%
O NIR transmittance 15% X NiIRtransmittance 2,3%
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also demonstrated excellent flexibility, water resistance, and thermal stability, making it a promising

material for energy-saving smart windows and curtains.

Reference:
Chem. Eng.J,, 2024 490, 151603
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Development of Lightweight
and High-strength Al-Mg-Sc
Alloys for Aerospace Structures

Dr. Parijat Pallab Jana and Dr. T. P. D. Rajan

El: 12%), excellent damage tolerance, and corrosion resistance. These alloys can replace the conventional

AA2024 (Al-Cu) alloy with minimal design changes. Al-Mg-Sc alloys feature low density, good corrosion
resistance, excellent weldability, and high thermal stability. The enhanced properties of Sc-added aluminum
alloys are due to Al;Sc precipitates interacting with dislocations. The addition of Sc and/or Zr forms coherent L12
structure Aly(Sc/Zr) particles, which refine grains and strengthen the alloy. Small amounts of Sc and Zr can boost
mechanical strength by up to 50% through nanoscale precipitates (5-20 nm). The Sc addition provides a strong
balance of strength, ductility, and crack growth resistance, along with improved corrosion resistance and elevated
temperature strength compared to Al-Mg alloys.

Q [-Mg-Sc lightweight alloy sheets are ideal for aircraft fuselage skin, offering high strength (YS: 340 MPa,

CSIR-NIIST, Thiruvananthapuram, developed the Al-Mg-Sc alloy using squeeze and gravity casting, followed by
hot and cold rolling to produce a final plate dimension of 1000 x 160 x 3 mm. The indigenously developed alloy
achieved optimized mechanical properties: yield strength of 350 MPa, ultimate tensile strength of 410 MPa, and
elongation of 10%.

L
MIH &
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2

Reference:
J. Sustainable Metal. 2025, 1-10
Technology transferred to M/s Star Alucast, Mumbai
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Dr. Ramesh K. V. Dr. Arun Kumar V.
(Chief Scientist & Head) (Principal Scientist)

The Al & ML Unit at CSIR-NIIST is building a strong predictive analytics team to deliver
advanced, customized Al/ML solutions. Our research focuses on developing intelligent deep
learning algorithms and hybrid models that learn from real-world data to drive innovation
through data-driven insights, visualization, and predictive analytics. We integrate
mathematical and dynamical systemm modeling, Al-driven data integration, and image
analytics to create impactful solutions across sectors such as agriculture, food processing,
healthcare, energy, and the environment. Current projects include deep learning-based
segmentation models for crop identification, medical imaging, and high-resolution image
analysis. Additionally, our in-house multivariate models are being validated for real-time
prediction of disease outbreaks like Malaria using district-level data from across India.

Focus Areas

Interdisciplinary

Deep learning algorithm implementation of Al & ML

DL models for loT and edge
computing

Predictive data analytics
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Unraveling Marine Heatwaves
in the Indian Ocean

Dr. K.V. Ramesh

resolution NOAA OISST V2 data (1981-2022). Our work focused on analyzing trends in frequency, duration

(heatdays), and intensity of MHWSs, and understanding their links to major climate drivers ENSO, Indian
Ocean Dipole (10D),and the Pacific-Japan (PJ) pattern. We identified significantincreasingtrendsin MHW frequency
and duration, especially in the Arabian Sea, Bay of Bengal, and southern Indian Ocean. Using Empirical Orthogonal
Function (EOF) analysis, we captured dominant spatial variability patterns. Through partial correlations, Granger
causality, and Convergent Cross Mapping (CCM), we established that ENSO is the primary driver of MHWs, exerting
strong influence on all key metrics. The PJ pattern showed secondary but regionally important impacts, while the
0D had limited independent influence. Our dual-method causal framework enabled a deeper understanding of
both linear and nonlinear relationships between climate models and MHWs. This work provides valuable insights
for improving seasonal forecasting and informing marine resource management under climate change. Our study
represents a significant advancement in climate-ocean research and contributes meaningfully to India’s scientific
leadership in understanding regional climate extremes.

We conducted a comprehensive study on Marine Heatwaves (MHWs) over the Indian Ocean using high-

Marine Heatwave Characteristics Climate Drivers
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Reference:
J. Earth Syst Sci 2025, 134, 78
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Forecasting malaria
outbreaks using DL models

Dr. Arun Kumar V. and Dr. K.V. Ramesh

his study presents a pioneering -
approach to forecasting w SEt e
: ; Monthly Malaria Cases g

malaria outbrea'ks by leveraging (Target Variable)
advanced deep learning models on a ;
comprehensive 15-year multivariate -+
dataset from Odisha, India. The i _ b

i L. i i Rainfall, Temperature

research is novel in integrating six key and Humidity (Feature B _
climatic variables rainfall, humidity, Variables) J Odisha, Irdia
and temperature patterns with malaria
incidence data across 30 districts, __[ Testing Data
making it one of the most granular ¥ (20%)
and extensive vector-borne disease | Deep-Learning Based ; _ S
forecasting efforts in India. Unlike prior Models _ Tg‘ﬂ:ﬁ:;*;‘;:;‘“ |
studies that rely on short-term data . . e
or single models, this work evaluates L LSTM GRU RNN Kt Aresen
and compares 11 statistical, machine & ’l‘} G ,':' e U B L -

. : i ARIMAX
learning, and deep learning models, ! 8 (Es) () Yomlp+or| | sofstes Yo =G XY
including LSTM, GRU, CNN, and the . PSRN : _ J —_—

. . ! / SARIMAY,
cutting-edge Temporal Convolutional T Fom P ze o
Network (TCN). The project's key
advancement lies in the superior Model training and ] e
performance of deep learning models, fitting i
particularly TCN and Extreme Learning Analysis

Machine (ELM), which outperformed

traditional methods in accuracy (R%, and in minimizing errors (RMSE, MAE). TCN’s ability to capture long-term
dependencies using dilated convolutions enabled precise predictions even in districts with high case variability.
Furthermore, the study introduces robust preprocessing (log transformation) and tailored hyperparameter
optimization for each district, ensuring model robustness and generalizability. By aligning climate data with
epidemiological patterns, this research sets a new benchmark in Al-driven disease surveillance, enabling real-
time, district-level forecasting crucial for targeted interventions and health resource allocation.
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Project Monitoring and Evaluation Division

The Project Monitoring and Evaluation Division (PMED) is a cornerstone of the Institute, driving effective oversight
of project monitoring, evaluation, and resource management. Serving as the vital link between CSIR-NIIST and a
wide array of partners—including central and state funding agencies, public and private R&D institutions, and
universities across India—PMED ensures seamless collaboration and coordination.

PMED’s mandate is comprehensive, encompassing the meticulous review and approval of new project proposals,
continuous monitoring of ongoing projects to ensure alignment with objectives and timelines, and efficient
allocation of resources and infrastructure. The division also oversees the recruitment of project personnel and
ensures timely delivery of work packages and project milestones. In the past year, PMED successfully managed
100 Grant-In-Aid and 44 CSIR projects, with a combined budget of INR 12035 lakhs.

Beyond project execution, PMED plays a pivotal role in ensuring compliance with evolving Public Financial
Management System (PFMS) requirements and facilitating smooth engagement with the Comptroller and
Auditor General (CAG) and internal audits. The division provides critical updates and strategic insights to the
Director, Management Council (MC), and Research Council (RC) on project progress and management. Additionally,
PMED fosters robust stakeholder relationships by managing customer care, addressing CSIR-HQ requirements,
preparing performance analyses, annual reports, and technology updates for the CSIR portal, and responding to
Parliamentary queries.

Through its strategic oversight and stakeholder engagement, PMED ensures the efficient execution of projects
and strengthens partnerships, significantly contributing to the Institute’s success.

Business Development Division

The Business Development Division (BDD) of CSIR-NIIST serves as the vital bridge between the institute’s scientific
expertise and the needs of industry and society. By fostering collaborations, managing intellectual property, and
driving technology commercialization, BDD plays a pivotal role in transforming innovative research into impactful
real-world applications. BDD actively engages with a broad spectrum of stakeholders—CSIR-NIIST scientists,
industrial partners, funding agencies, and government ministries—ensuring that the institute’s knowledge base is
effectively harnessed for both economic and societal benefit. With a dedicated team of professionals, the division
is well-positioned to nurture partnerships, accelerate technology transfer, and create sustainable value through
innovation.

Core Responsibilities

e Strategic Alliances: Facilitating industry partnerships through negotiations, collaborations, and contract
projects, including sponsored research, consultancy assignments, and specialized testing and analytical
services.

e IP Management: Safeguarding and leveraging intellectual property by assessing technology valuation,
licensing know-how, and securing patents and copyrights.

e (SR Engagements: Channelling Corporate Social Responsibility (CSR) investments, as per Section 135,
Schedule VIl of the Companies Act 2013, to support cutting-edge R&D initiatives of CSIR-NIIST.

Showcasing NIIST

NIIST actively participated in several prestigious exhibitions, including the India International Science Festival
(IISF) 2024 held at IIT Guwahati, World Food India 2024 at Pragati Maidan, New Delhi, the Agriculture & Food
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Processing Growth Summit & Expo 2025 at NIFTEM Thanjavur, the Sustainable Agriculture & Food Processing
Growth Summit & Expo 2025 at Kerala Agricultural University, Thrissur, and the Kerala Science Congress at Kerala
Agricultural University, Thrissur.

Service Offerings

Through its comprehensive service portfolio, BDD provides tailored solutions to meet diverse industrial and
societal needs, including:

e Development of new processes and products

e Generation of fundamental knowledge

e Troubleshooting and optimization of industrial processes
o Delivering innovative solutions to operational challenges

By combining scientific excellence with strategic vision, the Business Development Division continues to
strengthen CSIR-NIIST's role as a trusted partner for industry and a catalyst for national development.

Knowledge Resource Center

The Knowledge Resource Centre (KRC) continues to play an indispensable role in bolstering the institute’s research
and development endeavours by ensuring seamless access to premium information resources and cutting-edge
research support tools. Through the expansion of both print and digital collections—including patents, theses,
standards, databases, and academic writing aids—the KRC has significantly strengthened the institute’s research
infrastructure.

Subscription and Resource Enhancements:

Inthe academic year 2024-25, the KRC enriched its collection with the acquisition of 101 new books, encompassing
dissertations, along with 12 new e-books. The recently implemented Radio Frequency Identification (RFID) system
is now fully operational, enhancing the security and efficiency of book circulation. Moreover, the institute has
benefitted from the One Nation One Subscription (ONOS) initiative, gaining access to thousands of journals
across multiple disciplines. This includes full-text access to prestigious publishers such as the American Chemical
Society, Springer Nature, Oxford University Press, Taylor & Francis, and select subject collections from Elsevier.

Concurrently, the KRC continues to provide access to specialized databases and research platforms, including
SciFinder, Web of Science, ASTM Standards, Qpat, and the I1SO Custom Collection from BSB Edge. A significant
addition this year is the Cambridge Structural Database (CSD), which serves as a vital tool for chemical and
structural research. Complementing these resources are scholarly support tools such as Grammarly Premium,
iThenticate for plagiarism detection, and BioRender for the creation of scientific illustrations.

Infrastructure and Digital Upgrades:

The institutional repository (IR) software, DSpace, alongside the library automation system, Koha, have been
upgraded to their latest versions. The IR continues to be actively updated with institute publications, doctoral
theses, and other scholarly outputs, ensuring enhanced accessibility and preservation of institutional knowledge.

User Engagement and Support:

The KRC has also conducted multiple training sessions and user support initiatives focusing on literature search
techniques, prior art searches, and journal selection strategies. Additionally, trial access to the chemistry database
Science of Synthesis was provided, complemented by a webinar dedicated to scientific writing.
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In all, the Knowledge Resource Center remains committed to empowering the institute’s research community
by delivering robust access to high-quality journals, databases, and contemporary scholarly support services,
thereby advancing the frontiers of research and innovation.

n

Central Instrumentation Facility Unit

The Central Instrumentation Facility Unit (CIFU) was established to provide professionally managed analytical
services through a single-window system.

CIFU offers analytical support for:
e In-house research projects
e PhDscholars at CSIR-NIIST

e External clients, including industries, MSMEs, start-ups, and students from universities and colleges
across India

As a central hub, CIFU manages service requests, sample analysis, customer support, and the upkeep of advanced
instrumentation. CSIR-NIIST houses over 200 state-of-the-art analytical facilities, operated by skilled technicians
and supported by scientists. The institute also holds NABL accreditation for testing dioxins and persistent
organic pollutants (PoPs) in environmental, food, and feed samples, and provides specialized services such as
biodegradability testing of materials in compliance with ISO 14855 and ISO 14985 standards.

Additionally, CSIR-NIIST has launched the Centre for Gold Assaying and Hallmarking, dedicated to standardized
gold purity testing and hallmarking to strengthen the jewellery sector, ensure regulatory compliance, and build
consumer trust. The institute is in the process of introducing hallmarking of precious metals and is expected to
soon obtain BIS certification from the Bureau of Indian Standards.

Information Technology Services Unit

ITSUplays a vital role in supporting the core research, laboratory operations and administrative functions of CSIR
NIIST. This unit ensures efficient operation, security,and advancement of all digitalinfrastructure and technology-
related services. The laboratory is connected with two internet leased lines of 100 Mbps from NKN and another
backup line of 100 Mbps from BSNL. All the buildings within the laboratory have been interconnected through
a gigabit fibre optic backbone. Approximately 1,300 internet connections are available through both wired and
wireless modes, which have been connected via various VLANs for enhanced performance. We have implemented
cybersecurity policies and incident response plans, utilising firewalls, antivirus software, and access control. The
ITinfrastructure includes a data centre to maintain servers, a core switch, a firewall, and other IT devices to ensure
uptime and performance, as well as to oversee internet connectivity and intranet systems. ITSU caters to the
needs of researchers, technical, and administrative staff by providing a helpdesk and technical support for the
maintenance of over 500 desktops, laptops, and other IT peripherals available in the laboratory.

Theinstitute's website is regularly updated, showcasing its technologies, academics, and interdisciplinary research
areas in English, Malayalam, and Hindi. The Institute Intranet portal caters to the needs of scientists and scholars
in accessing information related to daily activities, circulars, news, and other relevant details. We have developed
in-house applications for recruiting scientists and other permanent positions at CSIR NIIST. Additionally, we offer
online portals for recruiting project assistants, registering candidates for internships and projects, and receiving
applications for skill development programs.

ITSU manages the smooth functioning of the AADHAR-enabled biometric attendance system installed at different
locations in the laboratory. The unit issues institutional identity cards to staff members, research scholars, and
pensioners. We have installed a high-resolution LED Video wallin the auditorium for the dissemination of science
and other scientific talks and lectures. A digital display system is also maintained at various locations within the
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laboratory for displaying research outcomes, notices, and other relevant information. A printing and Scanning
facility is provided to end users through a wide range of Heavy-Duty Colour Laser Printers and A3/A4 Scanners.
As per the directives from CSIR, we have implemented e-Office to facilitate the movement of files and records,
ensuring minimal manual handling of files and records. Additionally, we have implemented the eHRMS portal
for managing human resources activities and leave records, as well as the ACCESS portal for Stores and Purchase
purposes. We also maintain collaboration platform tools, such as MS Teams, and have set up video conferencing,
remote desktop services, and file-sharing tools. We regularly perform backup, archival, and retrieval processes.

in,

Human Resource and Academic Division

The Human Resource and Academic Division (HRAD) coordinates academic activities for all PhD students at CSIR-
NIIST, including those supported by CSIR, UGC, DST/INSPIRE, and KSCSTE, ensuring smooth research progress.
It also manages admissions for PG/UG project dissertations and internships, offering research opportunities to
students from universities and colleges across India. HRAD conducts orientation and induction programs for
newly recruited staff, organizes campus visits for school and college students on occasions like National Science
Day and Technology Day, and hosts monthly institute seminars featuring NIIST researchers as well as eminent
scientists from other institutions. Through the Jigyasa project, HRAD actively promotes student engagement in
diverse science-related activities.

CSIR-NIIST also offers M.Sc. projects and internships to candidates from Chemical Sciences, Chemical Engineering,
Environmental Engineering, Life Sciences, and Artificial Intelligence. These programs provide hands-on research
training, exposure to good laboratory practices, scientific ethics, and career pathways. In the academic year 2023-
24, the institute trained 477 postgraduate dissertation students and 180 interns, making a significant contribution
to capacity building and professional development in science and technology.

Jigyasa is a significant initiative by CSIR aimed at fostering collaboration between schools and CSIR laboratories
nationwide, to impart valuable research knowledge to educational institutions such as Kendriya Vidyalayas (KVS),
Navodaya Vidyalayas (NVS), Karnataka State S&T Academy (KSTA), Atal Innovation Mission (AIM), NitiAayog, Indian
Institute of Technology Bombay (I1TB), NGOs, stakeholders, and individuals. The program seeks to enrich classroom
instruction by providing students with well-structured, laboratory-based learning opportunities.

CSIR-NIIST Thiruvananthapuram has teamed up with CSIR-JIGYASA starting in 2022. The team organised teacher
training programs, scientist-student connect programs, institutional visits, science fairs, and exhibitions, thereby
bridging research with local schools and colleges. The years 2023-2024 have been particularly focused on
enhancing science learning methodologies and supporting scientificinitiatives in public schools and organizations
to promote a scientific temper and nurture inquisitive learning. Key activities encompassed scientist-student
interaction programs for Kendriya Vidyalayas, a Two-Phase Summer Camp for High School students, Jigyasa-
Future Innovator’s Program for KV Schools, Single Use Plastic and Food Package Wraps Awareness Campaign
at Govt. Schools, KAMP-associated Scientist-student Interaction, India International Science Festival- Students
Science & Technology Village 2024, LENS Balasastra Congress 2024, and Science Exposure Program.

CSIR-NIIST Jigyasa successfully conducted 44 programs in the year 2024-2025, engaging with 419 institutions and
benefiting 6066 students and 638 teachers.

Placement Cell CSIR-NIIST is committed to developing and enhancing technology to benefit humanity. With
nearly fifty years of expertise, we have consistently evolved to provide a well-rounded educational experience
and exposure for our students. Recognizing the need for skilled professionals in the current global and dynamic
industries, our interdisciplinary research programs prepare students with the essential skills to thrive in diverse
work settings. Explore our research programs and discover the talented individuals ready to drive progress to new
heights.
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Skill Development Program The CSIR-National Institute for Interdisciplinary Science and Technology (CSIR-
NIIST), a constituent laboratory of CSIR, hasimplemented the “Integrated Skill Initiative” to offer skill development
and upskilling courses for undergraduates, postgraduates, unemployed youth, and industry personnel. These
programs emphasize knowledge generation, hands-on training in the operation and maintenance of sophisticated
equipment,and personality development, aiming to bridge the gap between academiaand industry while fostering
entrepreneurship and employability. Training modules combine theory, practical sessions, group discussions, and
case studies, giving equal weight to both conceptual and experiential learning.

The initiative has delivered impactful programs in diverse areas such as Food Processing and Analytical
Techniques, IPR and Patent Filing, Polymer Science, NMR Spectroscopy, Life Cycle Assessment, Synthetic Organic
Chemistry, Remote Sensing & GIS, Artificial Intelligence in Bioprocessing, Herbal Drug Development, and Biofuels
(under ESDP—MSME sponsorship). During 2024-2025, CSIR-NIIST conducted 18 national-level training programs,
benefitting 1,038 participants from both urban and rural regions, thereby contributing to skill enhancement, job
creation, and sustainable economic growth.

RateEr R 3t Fearse gamr (feadsh)

IRAISTAT IR U Hedichel T (NUASS)) HEU HT Th W TOH g, Sl IRASTT
IR, FHodlehed TUT THTET Gatiel I Gl STE FIARTT AT &1 Fg T19T HTHIMSIR-
TANSITSTHE 3R faffeet sefeRi—od FiT vd T faquver weifdar, ardefas wa el
3ITHYTT Ud I ST qUT AR 91 & favafdearora—a i v Agcaqul 4 & &9 7 Hd
T g, fows gare weaer 3R weeaw gafad g gl

fUASS @1 FRET g g, a5 IRV TEdmEl hT GEA ST T 3efHles, d o
ARSI T foReR fFoReEh arfe a @UTRa 3eceat ta ag-daAnsit & e 1§, U Gt
Td AEIAT T AT e AT &1 TE THIT TRAVSTAT HIfHT 1 87l HT q@@ I § 3R
HRA-Ueholl TUT IRATSTAT IUCATSUT T FAT T AT FIATRIT X g1 faored av & dwagsr o
Fer 100 3feferel HgRICT IRAISHAISN Td 44 WTHINSIN TRASTAIT T ThAAAS Teerel FhaT,
fSieTehT @Y sole 312,035 1@ @l

IRANST [@saresT & FfaRead, fuass adafas T gaeus gumel (fivweaed) fr aRkafdd
MERISAIT & 3gTelel l FlARTT Fel AT T va Hegror@r gligh (s 3R 3aRe
IET-g{ET & HY FArE GHead H o Hgeaqol HfAST AT 1 Tg T URIASTASN T Farfel
T YU ¥ Hafd FAgcaqul 3ehde Ud WEfde ST e, gaus kv (THd) dr
ITHYTT TRES(IRHT) I JeTel T g

$8h IHelal, NUASS RAURA! & AU Feg Faul & Forar ar &, [0S e Jar geewe,
HTHHTSIN FEATT T AT I fAETROT, Teeier faeeivor, arffer gfades vd HTAEHR
e & WIeIhT 3edcel IR el Ul T TRAT T 3R el ATAS B

379e T0TeAIceh qdeTor AR Jerrdl fRcTeRer Hgefiacr & #Areds 4, NuaAsst RIS & FHerel
forareaaer 1 gARaa #ar § 3R Geue f Fherdr § Ageaqol Aerer v gl

sgaary fawra gamer (fi5E)

HITHINSIR- TANSINESTHE! FHI TG Ghrd THET FEAH HI Jalleieh [aAvaAar 3R 3T
T FATS H AETHABNT & AT Th Agedqul AJ & &9 H HF Hal gl Feder H agrar
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Y, Sicfis TUET dI YU Fh aUT MR & caraariieor & aifd gy, NN Adeadr
I I FHIGRTC qEdideh el H TR el #H 3MgH ffAd @emar g =iy,
Wﬁmmﬁa@nﬂ'&%aﬂﬁaﬁ kK CRIIEICE BN AR ﬁaﬁw@ﬁu’raﬂ?mm
afgd faffiea faament & @y @fshd &9 & ST W& 8, 908 GEUT & A GETEE! HT F3rd
39IeT e 3R AATTSTR Sl ot & fov giAREd fhar S @eh| FATT deRt S vh qarH
A & WY, T§ THET ASERAT T e A, eI gEaeRor i g el AR FqaaR &
AEIH § AT AT Golol & AV gl &9 8§ T B

qEY alAcd

IUAAF TSTET: 3T & FTY ardl, gadT AR dider IRISTAN & AEIHA & Fsiarar
I GIH FACT, [T GRS IgEre, WA SR qur Ry qdefor vd fqeevor dar
enfAer gl

dleftrs wuar gt iR & Hedished, dehsildh AT & rgdfder qur 9ée AR HiRse
& TETUT & HTEAH § it Fuer S FIET Td 3uI|

Feefarar: usll fAfeEA, 2013 #1 URT 135 UG IGIHET VI & 3JER, HIURE FHATSS
IRe¥ca (MTEIN) ARt H ATCHNSIR-TANMSHETHE &I A 3[Hu T
fara ggell & RS g ARG F

TANTSINETHE HT YgaieT

TANTSHETHE o s Ufaled yedfaar # afhg smfiely i, Fad 9Ra iR~ =
HAelcwd (3MSIMSTATE) 2024, IIT @RI, e @eg #Ra 2024, worfa Aaw, s feeh, N
3R @ieg JHET s RIET JFAee 3R tgdr 2025, NIFTEM TSGR, Edd S 3R @
TEEROT Taehre RGN dF el 3R Toradr 2025, o $iY faeafdegmerd, PR, aur s asd
I, el HY favafdegrer, PR Ade &

a1 gFdaT
39T S JaT AERITA & AeIH &, NS Seher AR AT H fAfaY Araeashansit H g
HA g TRfld AT Tl T &, Saa emiAer &

o 575 Ufsham3t JuT 3curel FT AT

* Aifers AT FT Folel

* 3l Tfha3it &1 FATU 3R 3fefehoel

* URETACHS Feilfarat & AT 3ffeTa FAT TereT Her

dafeier Schsedr 3R WEhfaw e & AT & ATeaH ¥, Faary s geimeT 3¢ & fav
HTENEAR-TAATSINSTHET Fl [aGqHAT TFGR 2T T fdaprd & folw v OReh afdd & §9
H geg A gl

A FH g (HIRH)
AT HEATET he, HEAT 1 HJHU Td faehrg Mfafaferdl &l gee ol # v fdard syfaer
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AT T 81 T§ S 3TN G HETeE! R HcATYAS ITEU HerIdT 3UHN deh
ﬁaﬁﬁm%ﬁmm%yﬂﬂmﬂmﬁﬁaﬁadqm Ul T gl Afed
ﬁ%ﬁwéﬁw%wﬁﬁaﬁﬂﬁ QMET-UET, HATeIh, SCIad AT PG IHS oidd Hslqch
3T AMAST g—h [aEAR & ATETH @, IR o FEATA N I TEAT Hl Seoleig
9 & geo fonar gl

HeFIdT IR FHTUA FUR:

AeTfOIeh a¥ 2024-25 & eRTA, Al TATUA dg (HIRA) o 30 TIg A TG I gL 101
S GEh! (AT Hige) AT 12 7 $-GEht o1 ITAGOT fohar| gTeT & & o] v 715 WsAT
P mesfefreee (INUHINSE) yomen T qoia: framefer &, o qEawt & e &
TRET 3R eI A Seoldald Jafd g5 &l 5T AR, T P Il AUA, Tl HHT T
(mm)qwa;magﬁmaﬁaﬁrﬁmqﬁwﬁﬁmwﬁﬁlwmﬁm
HiAwd s, FIIR AR, mﬁéaﬁaﬁf\ﬁw SR TS AT auT TeRTRR 1 wafaa
ﬁwmﬁiﬂ‘r%(gﬁrmﬂgﬂam 2l

qary g, AT AT hg (h3RAT) SciFinder, Web of Science, ASTM Standards, Qpat T
BSB Edge ¥ 3MSUH3N HEcH FHoldled S8 faAehd Seread AR 3g@ereT Hal deh e tl%ﬂ
Y&l ST & gl sﬂaﬁwmmwﬁeméﬁmﬁmwm(m)
I SST 91T §, St TERIfded Ud EEelcAs U & faU Th Hcdd 39N 39aor §1 5o
TAET & Xk & ® H, Grammarly Premium, @ifgfcas = 1 ggare &q iThenticate, dT
It =T & fA#Ar & fov BioRender S 3higiAe AT 390l $1 39eTsY SHIT 3T gl

HFEEET 3R Bfoed I=age:

HEUATcAS RUfaedl (IR) HI¥ecdsX DSpace 3R JEdaleld F@dleld Yol Koha &I 3efeh
AdTdH FERUN H 3eold fhAT T §1 TEATIS RUtoredl H TEAT & Thell, Sl 2e-
gt gur 3 AeiOd 3vafeerdl & fHa sggdsr forar o @ 8, ed eufas e &
SE TFITETr 3N refeprioeh HR&ToT AT gl Hehl

3YANTHAT FeHTar i wera:

RIHRE A Ffged TIST dehafiehl, qd el Trel, AR Sefel T WATTAT T €T hfad FA §C
FS YIRALTOT I 3R 3YARTHRAT FHATT Ugel $ AT &1 &1 38 3faRed, W T seea
Science of Synthesis T 98707 37T (S TFAw) T Ul ST 318, S A1y daffaeh ol
W Higd T ATAR T IS fohar I=m|

GHY & B, A GEUA g 3T IUradl dlell i3, STl aar 3mygfaieh rhreiAs Hgrrar
QA1 T GG TgT Tl Feh HEY F IHeIHU FHAGET F AYFA S & T gideey g,
3R 38 YR HJHYUTA Td AaraR hr AT H @R A6 g6 W@ 2l

FAT 3TFIOT FlAer sH7E (HITETHY)
FET 3UOT FhAuT S (FNSUHYH TG TF Aee-dsr gomel & Aegsd § Raw &9
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¥ yaftd faeeiwuners dard waie aa & 3662 ¥ 1 8 gl demuwy Refafdd & faw
faReUTcA® TRIAT Yeled Xl &

- i o N

o MTHISIR-TANSHSTHE & qrogsr avemedf

* STET IMEeh, TSIeTH 36N, THTHTHS, FIE-3T dUT ARG X & faeafacaret 3R Agifacaraat
& O A gl

T FAIT Hg & & H, WISUHY JaT AT T YeeT, FHAT [A2eIT0T, ATEeh FETIA TAT IoTcd
3YRIOT & IEETT T STica THATAT &1 FTHISIHR-TANSINSTHS F 200 & 3f&eh rcareiaren
faeeIvuTcAs Flatnw 3ucisty g, foeg $HA dTohalRIge! GaRT Farferd fonar Sirar § 3R d=irferent
I HEANT e BIcll & HEAH 1 TATGROT, Tled Td I IER At & sie3iifeas 3R urd
S geueh (PoPs) & G{I&TUT & TAUSIUS ATl Wod &l $Hb aReFd, TEA ISTHT
14855 3R 3MSTH3N 14985 ATl & 3MI®T AHTILT HI Sig-3qecIar qleror ST faQrfiehd
ard o YeTel T Bl

g% faRerd, NTENEIR-TAINMSHESTHE o TGoT qETUT U FTAAIRIT hg &I FATTAT
g, ST 3MeINUT &1F 1 Feg o, [Afaarss srequreldr ARead #tel qur 3ushiadr faeara e &
3eET A FAOT YEHAT F A TR0 IR e & fov T ¥ dee e gt
I gleTATIRaT FATY AR e gfshar 7 & 3K e & i A s (d3msed) § gAo
YTod el T 3T98T ST ST @ gl

= Wi dad s&$ (rEdvay)

"ol AT TR Sl & GAS § Hgeaqul fAST @I 81 I8 1S TEUE & FAET
f3foteel sraataa AR dlegiferhr & Fafera Aar3il & FHrAe Fellolel, FI&T AT 3eoidel dl FiATRTT
FA T TARTRTAT T TSET AT Aca®w (NKN) & 100 Mbps §r & Setaie ofies ol g
flTaTATT & 100 Mbps FI Teh Sh-31T ST & ATEIH H Seloic PoliFeidel UGl T I8 gl
TR ORI & Tt s1aait &t 3fenfae wesaR 3ifted Sohdld & ATCIH § 399 & ST 2m
g1 g H T 1300 ¥ 3% Sciele FARA (TS Ud dRRAY glel) 3udsy g, oo
JeR 9edd & fow faffier VLANs & #regs @ Sier - g1 O # WRRard, UEaniy
TIFCAIT AT THFAH shelel & HIETH & ASSR JIET Alcdl R e Jiafshar Arstard oy S
S g1 3MSE ITETAT H U FANT Ser deX A §, T9d IR, #R Taw, wrRRard aour
3T HEE 3UROT TS §, FHd Acas uesa IR veda gAfRad fear s &k, @ &
geleie FaAfdefady 3N ggeie yonferat i aRmE & o1 da | IMSTay, MUHdATs, dehsiieh va
R Teh hATTRET T IMARIBAN AT It 8] TeusEh 3R Teholiehl TEAT T&T=T Il § AT
JAATSAT F 3Tt 500 T 3’ 3The™, duerd 3R 31T 3mSdr aelT 3yl & TwWREE
1 a1l oY Farar &1

TEUTe HT dedrse A AT §9 @ sggaer fhar amn B, e dieafafeat, et afafafeat
YT JHATINTh T & 3, Hediead iR B & weRia fhar Siar g1 a&ame= &1
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3eleic Ui daTarer 3R renfdar & e aifafafaal, oRusl, gamRt dar 3 3maeas
AT § HTRT MTLIRATHT <l Gfel T &1 HTHIMSIHN-UANMSINSUHET H deAfeAehl AT 3
Tl geb &1 Hdl & T S7-g139 eIy 1 fahre fohar aram g1 e JifaRerd, aR@rsen
eI A, AT Td a3 & fow 3re-afdt 1 defeor, qer siere e sRiEAT 8
3TdesT UTcd el & TolT 3iTeTalised Qe T 3UclstT FHUT T §|

IMEETHY, FAETRATT & TAfFeel T R TS IMUR-FETH TAA S IUREATT JoTTell & Fare
TATeleT T YaeT Xl &1 T8 SIS haaTRal, enfFay g deasfaat & fov geaera ggar
O ST Yl B el & TaR-GER JUT 33l saredmi AR i3 & JERT 6 FHEIR A
3og fafe varsar difsar arer T &7 918 §13as 3ifalked, JammRmer aRER & Afde TumEr
W f3fSieer fSecar yomell &1 T@r@ra fham Sidr &, e Aegd @AY Suelieel, Faasi
Td AT &l YGeT [ ST 81 3UARTHRATHT Sl gal-5FET Thel ook X aur A3/A4 Fhell
T TaEIT S Gl & HATEIH ¥ HGUT Td Ehfoldl FIALTT Yelel el &1 HTHIMSHR & e &
3ER, Wwa@ﬁ@@rm&ﬁ%%émmﬁmﬁmwé & Aearer
meaﬁrwmmﬁ%‘lmm mmﬁvﬁ%ﬁm
WWQTW’@T?W%eHRMSW JYUT HSR TG T w1AT & foow ACCESS dicd
aﬁaﬁm%mﬁmw%méawqaﬁmmsmamsémmwﬁﬁwwﬁm
JTaT &, JUT AfSA FIShHT, RAe ST Jarv 3R wea IRer 3uawor ¢y Tafig o aw
g1 |y g, SeT T FRAT AT el & fav FafAd den3ra, HfFereientor AR gaauifea ufsmard
39S ST B

AT g 3T Afdw faermer

Al O T QeI JHTT (TUIRUST) HTHIESIHR-TANBSHETES & gy fvasr omEr
dr darre afafaft &1 gFcag X §, O Srasmear g, Svad/saaasy qur
FUHHITESS  SaRT FAT BTF A &, ATk 3eAsh Hqaeed B gIfd gare & & Flafkad H
ST TF| T§ THRT TATdRR/EATTS GRATSTAT M-l dAUT STaATT & forw waer Ufshanait & off
JaE FAT 5, T8 9RA R & feafacamedt ik mgfdcaredt & facafal &1 e &
379X 9Ied gid gl wmﬁmﬁwﬁaﬁ%ﬁvﬁm@wwwmmﬁa
T &, WWWWWW%WWWWW%W
& T IRET FAUT FRIGAT FHT AT HIAT §, dAT TS ATg FEATT AFAART &7 3T Ham
g, TeT8) TA3MS3MSTESY & NeUhdl U 3T LU & YfafSsd dafaes sareasT ea &1 Sramar
IRANSTT & ATETH & IR Affea faae-gadht afafafoat & o=t fr afeg agmfar i
SicaTigd X &

Siaet faemel 3R $REE Eftmd S fawdl & defta spafdat o va.oad. aRasE=T 3R
STARIT Yeld T §1 A FhA BTE I SATAGING ITHUTT FIRIGTOT, 398 GAaTRTel FAT3,
defeies Afdewar qur HRIT AR & aRfETT Fa §1 A&ITE a¥ 202324 & NI, FEAH A 477
AT QM- BTAT TAT 180 $eod I YIRAGTOT YeTel foham, foraqd faaaer va wiafaehr & &
# etACT fA#oT 3R cAaERe fAHm # Fecaqol Jerer g3

2
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foraraT: HITH3TEIR T U Agcaqul Ugdl ¢, TolderT 3647 32N & faearerdl iR Mvasmsam
SRS & oI HEAeT Hl eg Al g, difeh g e (hdivw), wdiey faeamea
(TAdITH), Fellce AT Gl Ta ST dea! (FTHCT), o AdAR fHee (THRTH),
AT 3T, ARAT Hiefdr TEae siFg (TSNS, IN-TRERT FIraaAT (TASN3), Rauren?
AT IMH ARG S AeifOreh FeureAr 3R HEMERT i 3uAN IqEeT= AT Jerel fhar S g |
g HRHH OET B Foadiedd, TANRMAT-3TER RIGT0T 3G 3Tclet] e el fRIafor @t
T Sellel T GIE Al

WIS HR-TAMSISTHS, TeaeiaT T o 2022 § HTHINMSIR-TAA8T & T weder frar
g1 38 O F Rt ufAeTor F1FA, dAHF-oF TUh FRHH, FEART FA0T, [T A 3R
vedifedl &1 3l fohar, foed U &hal 3R @icsl # U & Sl S G| a¥
2023-2024 T &9 & a7 d@at 1 it & do= 3R THRT Fhal 3R FIoar H daTieen
Ugell T FHIA A W hicd U1, difh dAMfeleh AR S dorar f&ar s s AR o=y
drgel 1 dicaried fohar o @l #Eg afafaftel & S faegremt & fav d=iee-ord dae
FRHA, 3od fachrerd & oHEl & fav G-=Roia dfisAwela RIS, &t Fpell & fow fSr=mar-
HITST FaYacen HRIHH, TIHNT Fhell H [HaToT JoT Tollieeen X $5 Yehol 1T SIEEeRAT AT,
HUCAN & 3 AAMAh-BTT SR, R IR a1 Hglewa - o faal= Ta Giehfrer
I 2024, TASTATH STA@raT wiad 2024 3R A teFadaioR FswA affde o HTaEsms3m-
TAATSIMSUHST ST o a¥ 2024-2025 #H 44 FEHH Aholdqasd HAod fhe, oras 419
FEAT3T o 79T foram 3R 6066 SET dUT 638 TAATRT Hr ATeT fHAT|

VIR TIss: HTAASIR-TAINEINSTHS Al & ol & fov dieafdr fefaa & 3R
39 el ¢ol & T Yfdeey &1 oFTeRT Tur aul & e &A1Y, §H oENdR fahfdd gid ®
¢ aifeh 3r9el BTt 1 GH AféF 3T 3R exposure Yal AT ST Fh| aciA dRFH 3N
feer 3T 3 Hrrer YART T 3MARASAT F TgdlAd §V, EAR IATATIF T HIheA
oAl 1 fafat SR gRaelt & Fhordl Ul & fU HEeTs i & dUR A ¢ §AR FHeme
SHRISHAT I AT A IR 3o FfAeTRrel afFaal S Tiel, S F9Ifd T 7S Farsat de o e
& for m £

e A FIHA: TCANEIRIASET dfavaes faae dR dieif@dr e (@easmssn-
TAHTSHISTASY), S VITHIHSHN T T HERIS FARATS §, 7 “Thlahed HiAT Tgel” &l ofre] foram
g difeh qaEAIdeh, FAThioR, SISHIR Jar AR 3T HiAGT & fav wiere fawa 3R Hiere
e ITaTshA el fohu S Feh| T HRISBH AT Folol, Sowic! 3TN & Hulolel HR &A@
H gragier gfRietor, 3R cgfdded 9 W SR & 81 SHHI 3662T HHGAS AR 33T &
T 3R & FA HET 3R 3SATAAT § SR ARAAT ST Ferar &1 & iRAGTor Algger 7 fdgwid,
SATagIReh |, HHE =l 3R Hg T aiffel 8, foed deuifas iR egsrarcas daer aen it
AT Aged f&ar e §

3H Ugd o WeT T 3R fAeewoneA® dehelish, MU R 9de wisfoler, difasr

SNIMETH, St THEROT H HTAA Jftadr, gool aar b, AR ST Sual (STasIa-TATaTHS
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Ul & dgd) ob fAfay &= 7 geraemel SiwH e fRu g1 av 2024-2025 & R,
THIMEIR-TANSISTAS o7 18 TSI TR & RAIT wishd IAfoT e, Fad gl 3R
arHIoT &3t & 1,038 gfasnfargt @ oy Al 58 YR, Ig Tgel il Jefe, ASHIR Folel 3R

gad e [ & A9 e & TeIH7 B

AcSIR Ph.D. awarded from 1st April 2024 to 31st March 2025

Sl
No.

Enrolment
No.

Name

Thesis Title

Supervising
Guide/
Co-guide

Date of
Viva- Voce
Exam

10BB17A39014

Dr. Sannya Sathyan

Pickering emulsion based
encapsulates stabilized by porous
starch for bioactive delivery

Dr. Nisha P.

08.04.2024

10CC18A39011

Dr. Drishya
Elizebath K.

Molecular insight into the
hierarchically organized self-
assembled m-systems: Structure,
dynamics, and functions

Dr. Praveen V. K.

09.04.2024

10BB17A39023

Dr. Navami M. M.

Millet starch as food-grade
Pickering particles in emulsion
stabilization: Fabrication,
characterization and application
Studies

Dr. Nisha P.

29.04.2024

10CC18A39017

Dr. Jiffin Sam

Development of zero discharge
ultrahigh lime with aluminium
process for anionic contaminants
— A step towards circular economy

Dr. Prathish K. P.

30.04.2024

20EE20A39002

Dr. Venkatesh T

Semi-automation of non-
centrifugal sugars (NCS)
production units — experimental,
modeling and scale-up studies

Dr. Anjineyulu
Kothakota / Dr.
Sajeev M. S.

30.04.2024

10CC18A39008

Dr. Rahul P.

Exploration and development of
facile strategies towards quinoline
derivatives

Dr. Jubi John / Dr.
Praveen V. K.

01.05.2024

10CC19A39005

Dr. Kirankumar P. S.

Development of GC-MS/MS based
affordable confirmatory analytical
methodology for dioxins and

PCBs in fish and fish products

and exploration of a sustainable
decontamination strategy

Dr. Prathish K. P.

01.05.2024

20EE18A39023

Dr. Jithu Jayaraj

Rare-Earth Phosphate Based
Engineering Coatings on AZ31
Magnesium Alloy for Anticorrosion
and Biomaterial Applications

Dr. Srinivasan A./
Dr. Raghu K. G.

03.05.2024

10CC18A39002

Dr. Anjali Krishna P. K.

Exploration of aromaticity,
through-space effect, and nature
of CC bonds in chemistry using
molecular electrostatic potential
analysis

Dr. Suresh C. H.

06.05.2024

10CC19A39015

Dr. Neethi Raveendran

Thiophene-based organic
thermoelectric materials:
Exploring molecular design,
doping techniques and
nanocomposite formations

Dr. Vijayakumar

08.05.2024
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Exploration of selected Dr. Muthu
: Streptomyces strains from the Arumugam / Dr.
UCEIATABEIEE | (f5 EEEVE Western Ghats for its agriculture | Dileep Kumar 02.05:208
and biomedical application B.S.
Exploring the anticancer potential
of bisbenzylisoquinoline alkaloid- | Dr. Radhakrish-
10BB18A39030 | Dr. Alisha Valsan phaeanthine and its targeted nan K.V./ Dr. 20.05.2024
delivery through a nanocarrier Nisha P.
system
2D- Hexagonal boron nitride
heterostructures based Dr SurenDran
10CC18A39012 | Dr.BhavyaAS triboelectric nanogenerator for K P ’ 21.05.2024
mechanical energy harvestingand | ™ -
tactile sensing applications
Molecular electrostatic potential
analysis of rings in Drugs and
10PP19A39039 | Dr. Haritha M Drug- like molecules: Predictions | Dr.Suresh C. H. 31.05.2024
on lipophilicity and hyDr.ogen
bond propensity
Experimental and simulation
studies of squeeze cast Al- Dr. Ravi M. / Dr
20EE18J39009 | Dr.Hari$S Si-Cu-Mg- Ni alloy for piston Sa'vithri S. ’ 07.06.2024
applications of high power .
engines
Improved synthetic
Dr. Valmiki Praveen transformations to access Dr. Sasidhar B. S.
UEEES B Kumar indole and naphthol appended / Dr. Priya S. 2R E s
conjugates
Investigation on thermoelectric Dr. Biswapriya
10PP19A39027 | Dr.ChinnuV Devan | 2nd magnetic properties Deb/Dr.Manoj | 15.07.2024
of transition metal based Raama Varma
chalcogenides
One Dimensional Nanomaterials
- in Functional Inks for Screen Dr. Surendran
10PP18A39024 | Dr. Adarsh S. Pillai Printed Flexible and Wearable K P 22.07.2024
Devices
FTIR-based chemometric Dr. SavithrilS. /Dr
e investigations on lignocellulosic " o
10BB19J39002 | Dr.Sreejith R. P. biomass for potential biorefinery Eqaa{faer\: K. Suku 08.08.2024
applications
A study on native brackish rice-
associated Flavobacterium spp.: Dr. Ramesh Ku-
10BB17A39025 | Dr. Rahul R Menon first insights into their ecology, mar N 09.08.2024
plant functions,eco-physiology, :
taxonomy, and genomes
Studies on hybrid light emitting Dr. Naravanan
10PP17A39030 | Dr. Anjali K Sajeev diodes using cesium copper - haray 21.08.2024
N K . ; Unni K. N.
iodide: Device engineering aspects
Photoanode engineering of
dye-sensitized photovoltaic cells | Dr. Suraj Soman
10PP17A39032 | Dr. AnoojaJ using zinc oxide microstructures |/ Dr. Narayanan 30.08.2024
for efficient light harvesting Unni K. N.
applications
Pectin based soft-materials:
Comprehensive characterization Dr. Nisha P./ Dr
10CC19A39001 | Dr. Kavya Mohan of physicochemical, structural, Javamurthy P, 08.10.2024
textural and rheological attributes y yr
for food application
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10PP19J39002

Dr. Thejas K. K.

Non-rare earth-based new class of
inorganic phosphors for lighting,
medical imaging and security
applications

Dr. Subrata Das

1410.2024

10CC16A39006

Dr.Tessy T.D

Synthesis and ultrafast

excited state relaxation
dynamics of oxadiazole and
diketopyrrolopyrrole derivatives
for optoelectronic applications

Dr. Karunakaran
Venugopal

18.10.2024

10BB20J39019

Dr. Induja D. K.

Investigation of diverse secondary
metabolites through axenic

and co-cultures of selected
Streptomyces strains from the
Western Ghats Forest

Dr. Ravi Shankar
L./ Dr. Reshma
MV

29.10.2024

10PP19A39037

Dr. Vibhu Darshan

Functional Organic Field-

Effect Transistors: Role of
Semiconductor Morphology and
Charge Trapping

Dr. Narayanan
Unni K. N.

0811.2024

10CC18A3020

Dr. Sruthi Suresh

Fabrication of Poly (Vinylidene
Fluoride)-based Polymer Aerogels:
Structure, Properties and
Applications

Dr. Bhoje Gowd E.

1111.2024

10CC18A39019

Dr. Shisina S.

Structurally modified vanadate
phosphors designed for solid-
state lighting and pigment
applications

Dr. Subrata Das

1411.2024

10CC18A39013

Dr. Ranjana Venugopal

Enhancing the functional
capabilities of tungsten oxide-
derived electrochromic devices

Dr. Biswapriya
Deb

09.12.2024

10CC18A39004

Dr. Madhukrishnan M.

Design, synthesis and biological
assessment of SERS guided cell
surface glycan modifications and
anti-calcification properties of
nano-rhein

Dr. Kaustabh
Kumar Maiti

10.12.2024

10CC21)39004

Dr. Rothish R Nair

Development of functionalized
clay based modular sorbent
systems for remediation

of selected oxy-anionic
contaminants from water
resources

Dr. Prathish K. P.

1212.2024

10CC18J39003

Dr. Krishnakumar K. A.

Development of novel synthetic
strategies for iminosugar-based
glycomimetics

Dr. Ravi Shankar
L.

1312.2024

10BB17A39024

Dr. Roopasree 0 J

Molecular characterization of the
functional C2 domain in CC2D2A
associated with ciliopathy

Dr. Jayamurthy P/
Dr. Shobi Veleri

1812.2024

10BB18A39036

Dr. Raveena Natakka-
kath Kaliyathan

Value addition of unripe ‘NenDr.
an’ banana (Musa (AAB) cv.
NenDr.an) and exploration of its
phytoconstituents

Dr. Reshma MV

21.01.2025

10BB18A39033

Dr. Nair Anaga Madan-
mohan

Trapping glycation intermediates
for the modulation of diabetes
and its complications: A natural
product derived therapeutic
approach

Dr. Jayamurthy P.

23.01.2025

116

Annual Report 2024-25




" o
niist
A . sy

Insights into mechanism of
action of ginger rhizome-derived
10BB19J39006 | Dr. Anusha exosome-like nanoparticles Dr. PriyaS. 30.01.2025
against triple-negative breast
cancer cells
Exciplex OLEDs: Strategies Dr. Naravanan
10PP18A39025 | Dr. Kavya Rajeev for White Emission and - haray 03.02.2025
- . . Unni K. N.
Multifunctional Devices
Structurally engineered copper
10CC18A39001 | Dr.Sruthi M M (Il/1) electrolyte based dye- JEBUE 10.02.2025
: sensitized solar cells for indoor Soman o
photovoltaics
Design and development of
10CC18J39004 | Dr Nishna N iridium based dinuclear complexes | Dr. Joshy 17022025
: : for photodynamic therapy and Joseph e
optoelectronic applications
Rationally designed innovative
rare earth free red emitting Dr. Subrata Das
10PP21A39005 | Dr. Malini Abraham nanophosphors for intelligent / Dr. Sushanta 19.02.2025
lighting, thermometry, and X-ray | Kumar Sahoo
scintillation applications
A study on the microbiome of
brackish-associated native rice
10BB16A39010 | Dr. Sunithakumari V. S varieties of Southern India: New Dr. Ramesh Ku- 5022025
: "~ | insights into their genomes, mar N. o
plant-associated lifestyle, and
brackish adaptation
Endophytic bacteria and their
bioactive metabolites for Dr. Krishnakumar
10BB17J39007 | Dr. Gopika V. Krishnan | &nhanced crop productivityand | 5 %' “niiees | 27022025
induction of systemic resistance Kumar B. S
in rice plant against sheath blight T
disease
Comprehensive Evaluation
of Cassia mimosoides L. for
10BB19A39045 | Dr Muhammed Jasim Antidiabetic Efﬁc_acy: Bioactive Dr. Kumaran A./ 03.03.2025
Compound Identification, Dr. Jayamurthy P.
Formulation Design and
Pharmacological Studies
Studies on metal oxide- Dr. Nishanth K. G
10CC19A39014 | Dr. Meera Sebastian based catalysts for ammonia y "7 1 20.03.2025
. . / Subrata Das
electrosynthesis from nitrogen
Alpha-transglucosidase from
Aspergillus carbonarius
BTCF-5: Cloning, molecular Dr. Rajeev K.
10BB18A39035 | Dr. Reshma M Mathew characterization and application Sukumaran 26.03.2025
in the synthesis of stable vitamin
Canalogue
Resistant starch encapsulated
10BB18A39034 | Dr.ShiniV S Lactoferrin for the effective Dr. Nisha P. 27.03.2025
management of inflammation
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Jigyasa Programs in a Nutshell
No. of y :l.l:f:sc/h:tohlzlr Total Total
SL No Name of the Programme Programs Insgtutions Students Teachers
conducted Benefitted Benefitted @ Benefitted
Institutional Visit to CSIR-NIIST for
b School/College Students K 2 523 e
Scientist-Student Interaction /
> Outreach Programmes/ Scientists 13 45 1311 90
visit schools to deliver popular science
lectures.
Teacher Transformation Training
3. Programme and Faculty Development 2 2 = 68
Programmes
Open Day Celebrations (National
4, Science Day, National Technology Day, 3 48 1505 130
CSIR Foundation Day)
A summer program for school chil-
5. dren to have a hands-on experience in 2 1 25 5
scientific research.
6 Hands-on Training Workshop for PG 3 } 14 }
: Students and Research Scholars.
7 Other Jigyasa Programmes 5 ~303 2278 285
Total 44 419 6066 638
List of Major Jigyasa Activities
. No. of No. of
Sl. No Name of the Program Duration Teachers = Students
National Technology Day Celebration and MoU Exchange with NIT, 16 134
Calicut on 13* May 2024
Two-phase Summer Programme for Chinmaya Vidyalaya, Naruva-
mood, Trivandrum on 29 and 30 April 2024 and 14" and 15" May 5 25
2024
KVS-JIGYASA Future Innovators Program 2024- Popular Science
Lectures, Scientist-student interactions, Science quiz and games, 14 210
and Visit to R&D Facilities on 28 June 2024.
A series of Plastic Awareness programs & Scientist Interaction 18 585
Program
An Open Day was conducted as a part of CSIR-NIIST Foundation Day
on October 7, 2024.
CSIR -NIIST and KAMP One-day Scientist-Student Interaction Pro- 7 >4
gram
CSIR-NIIST Jigyasa- NVS inaugural program and Science Outreach 18 13
Program on 8 November 2024
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IISF Curtain Raiser and Science Outreach Program 2024 on 5
1 9 164
November 2024
and IISF-SSTV 2024 at 1T, Guwahati from November 30 to 4 581 2167
December 3
Bala Sastra Congress 2024-25 (LENS) on 2" and 3™ January 2025 at > ] 08
CSIR-NIIST
National Science Day Celebrations at CSIR-NIIST on 28 February 1 35 465
2025
Other Major Jigyasa Activities
1 Kumari Arivial Peravai Young scientist programme 2023 - 2024 34 May 2024
> Lv;(r)l;\;/):;scfzosdummer programme for Chinmaya Vidalaya, 0n 29 & 30 April and 14 & 15 May 2024
3 In_stitutional visit from PMS Dental College & Research, 29t May 2024
Trivandrum
4 R&D visit by teachers from Kendriya Vidyalaya Sangathan (KVS) 14t June 2024
5 Institutional visit from Manipur University 18t June 2024
R&D visit by the participants of ‘One Week One Theme'
6 Program- sustainable energy technologies for agrivoltaics and 26 June 2024
building sectors- energy & energy devices
7 KVS-Jigyasa Future Innovators Program 2024 28 June 2024
8 i](élﬁz::i;—student interaction & institutional visit for University 5 July 2024
Scientist-student interaction & institutional visit for
s SH College, Thevara, Ernakulam 5July 2024
Institutional visit from Sreedevi Devi Kumari Women'’s College,
10 Kuzhithurai, and College of Agriculture Vellayani 2 fooby 202
Visit to R&D facilities for participants of the national
1 thematic conclave on speciality chemicals and sustainable 19 July 2024
packaging based on the theme chemicals (incl. Leather) and y
petrochemicals
12 ?;Legr:’t;iﬁr;t;udent interaction & single-use plastics awareness 8 August 2024
13 g%egnrtalrs:—student interaction & single-use plastics awareness 14 August 2024
14 Eil)egr:”g;;c—student interaction & single-use plastics awareness 16 August 2024
Awareness Program on health risks and environmental impact
15 of plastic food packaging wraps at Govt. GHSS Malayinkeezhu, 27 August 2024
Thiruvananthapuram
Scientist-student interaction program & r&d facility visit from
5 VSSC Central School, Thiruvananthapuram & Spiteniber 202
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Scientist-student interaction- science exposure program

L Visit to R&D facilities & science quiz 20 September 2024

18 Institutional visit from Sir Syed College, Taliparamba, Kannur 27 September 2024
Scientist- student interaction and visit to R&D facilities by APJ

[ Abdul Kalam Technological University, CET Campus, Trivandrum 22 (Emloer 20

20 Institutional visit from St. Gregorios College, Kottarakkara 23 October 2024

21 Scientist-student interaction program in capstone projects On 5 November 2024
[ISF- India International Science Festival 2024- curtain raiser

e and Science Outreach Program @CSIR-NIIST S ey 202
Institutional visit from St. Berchmans College,

23 Changanassery 8 November 2024

24 CS.IR—NIISTJ|gyasa NVS-inaugural Program On 8 November 2024
Science Outreach Program

25 Institutional visit from Perumon College of Engineering, Kollam 13 December 2024

26 CSIR-Jigyasa scientific aptitude assessment program 20 December 2024

>7 One—da_ly practical workshop in the food engineering unit 30 December 2024
operations

28 Bala Sastra Congress 2024-25 (lens) 2 &3 January 2025

29 Institutional visit from NIFTEM, Thanjavur 21 January 2025
Institutional visits from Mar Athanasius College,

30 Kothamangalam, WMO Imam Gazzali Arts & Science College, 23 January 2025
Koolivayal, Wayanad & the Oxford College of Science, Bangalore

31 One-day career guidance workshop 30 January 2025

32 Science outreach program and institutional visit 31January 2025

33 Institutional visit from St. Berchmans College, Changanassery 6 February 2025

34 Facility visit for participants of 1G 2G bioethanol & biofuel skill 13 February 2025
development program
Science exposure program & scientist-student interaction

35 program 14 February 2025

36 In§t|tut|onal visit from Hindusthan College of Arts & Science, 14 March 2025
Coimbatore
Scientist-student interaction & institutional visit from BRPT

37 Dr. MGR Government Arts and Science College in Palacode, 14 March 2025
Tamil Nadu

38 One-day NMR facility training for M. Sc. Project students and 19 March 2025
PhDscholars

39 One-day NMR facility training for M. Sc. Project students and 56 March 2025
PhDscholars

40 Institutional visit from MNCE Academy, Thiruvananthapuram 28 March 2025

A1 Interstate exposure visit of farmers from the department of 28 March 2025

horticulture and plantation crops, Kanyakumari district
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Skill Training Program 2024-25

No. Training Program

1 Food Processing and Analytical Techniques

2 IPR Patent Filing and Drafting

3 Advances in Polymer Material Science

4 Structure Elucidation of Organic Molecules by NMR

5 Introduction to Life Cycle Assessment Studies on Bioprocessing and Chemical Engineering — Phase |
6 Sample Preparation and Extraction Studies for Nutraceutical Preparation

7 Synthetic Organic Chemistry — Hands on Training on Fundamentals and Specialized Reactions

8 Microalgal Lipidomics Scaleup and FAME Profile by GC-MS

9 Sanitation Capacity Building Program

10 Project Training and Internship Trainings

1 Remote Sensing and Geographic Information Systems in Environmental Impact Assessment and Man-

agement

12 Applications of Artificial Intelligence in Advanced Bioprocessing

13 Comprehensive Herbal Drug Development

14 Introduction to Life Cycle Assessment Studies on Bioprocessing and Chemical Engineering — Phase Il
15 1G, 2G Ethanol and Biofuels — Process Development, Analysis, Opportunities and Pilot Scale Operation
16 Training on NMR Facility

17 Training on Transfat Free Food Applications
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Agreements 2024-2025

Name of the firm/firms
s, Title Nature of the MoU with whom_the MoU/
No. Agreement is entered
into
Evaluating the functional properties of protein
and starch products and suggest swtable.food ' Relsus Pvt. Ltd,
1 products through product development, including MoA Sinsapore
high moisture meat analog prototypes and assist in gap
extraction of canola/rapeseed proteins
Agreement for technglogy transfer fo_r setting up of St s i, G
2 plant for manufacturing single-use biodegradable | Technology Transfer
: Pradesh
tableware from rice husk
3 Evaluation of sorbents for capturing CO2 from blast MoU Tata Steel Ltd,,
furnace top gas and stove waste gas Jamshedpur, Jharkhand
4 Processing of IR reflective black and green NDA Ultramarine & Pigments
pigments for paints & coatings applications Ltd., Mumbai
A technological evaluation of the 2G Ethanol
5 technology acquired from another company, in the MoU Thermax Ltd., Pune
Indian context, through a consultancy project
Material (bacterial culture designated as
6 Zymomonas mobilis R70B1) Hand over Agreement Mk VG SIHser (43
Confidential disclosure agreement regarding the
7 evaluation of 2G Ethanol technology acquired from CDA Thermax Ltd., Pune
another company, in the Indian context
NIT-C and CSIR-NIIST to collaborate in the field of
Science & Technology and basic research, faculty National Institute of
8 and student exchange program for the mutual MoU Technologv. Calicut
benefit by utilising the expertise and infrastructure &
existing in both institutions.
Agreement for technology transfer for Alter Wave Eco
9 manufacturing leather alternative (Vegan leather) | Technology Transfer | Innovations Pvt. Ltd,,
from pseudo stem and pineapple leaves Ernakulam
10 Refurbishing, repurposing, recycling, refining and NDA M/s Trishulavel Eshan Pvt.
regeneration (5R) of Lithium-ion batteries Ltd. (TEPL), Karnataka
Agreement for sponsored research on animal
1 leather trimmed waste into high-quality leather- MoU RV Footwear P el
) . Chennai
like material
Agreement for sponsored project for the BV Ertsm T B 1,
12 | development of two-component polyurethane MoU .
. Mumbai
adhesives
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Setting up a manufacturing unit for the production

M/s Veganvista Corp Pvt.

E of leather alternative (Vegan leather) from cactus Ul lofyy s Ltd.,, Ahmedabad
. . . . . Mr. Sanchit Gulati,
14 | Plant oil based bio-resin synthesis for paper coating | Technology Transfer Incredible Roots, Ha&na
. . Agreement for
15 Colla.boratlve R&D on management of pathogenic Collaborative AIIMS, New Delhi
medical waste
Research
Early detection of cancers from blood samples by
16 Raman spectroscopy and artificial intelligence: MoU Tata Elxsi Limited,
Clinical validation of a cutting-edge diagnostic Bangalore
technique
A mutual framework governing the respective
17 organizational relationships, responsibilities and MoU, Collaboration | Cancer Institute CIA,
activities between the parties while carrying out Agreement Adyar
the research collaboration
Development of ultrasound assisted membrane
18 bloregctor and aligned operational processes for MoA DBT New Delhi
sustainable enzyme reusable saccharification of
cellulose-enriched waste biomass
Dye sola}r modu.les for enhanc-ed indoor light It eiomal A L
19 | harvesting as Airport facades: development, Agreement .
. . (TIA), Thiruvanathapuram
integration and deployment
Technology transfer for manufacturing leather M/s Sunita Ecotex,
20 alternative (Vegan leather) from Cactus Teiaogy TErE kolhapur
To carryout collaborative research studies, projects
and testing for Suchitwa Mission and conduct Suchitwa mission
21 | training for officials of Suchitwa Mission, industries MoU Thiruvanantha u:'am
and other institutions covered under different acts P
and rules
25 Production of smart proteins from industrial MoU M/s Nutriome
byproducts of pulses, legumes and cereals Biosolutions, Tamil Nadu
Collaborative framework for clinical validation of CHEE 7 B IEl oS 1y
23 MoU Advanced Research Pvt.
base IP :
Ltd., Kanyakumari
24 Mlcrostruct.ure analysis of industrial yarns, and Agreement fo-r M/s SRF Ltd, Chennai
polymer chips Consultancy Project
55 Omega-3 fatty acid enriched edible algal biomass as MoU DBT, New Delhi
feed supplements
26 Deed.ofVa%rlatlon between CSIR-NIIST and M/s Deed of Variation Galaxi Environ,
Galaxi Environ Ernakulam
Collaborative research projects in the areas of
27 | lightweight metallic materials and component MoU Tata Elxsi Ltd., Bangalore

testing
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Confidential Disclosure Agreement regarding Biolaxi Enzymes Ltd.,

28 . . . CDA .
microbial enzyme production Mumbai
Material (Technical grade enzyme preparation from
microorganisms, either in liquid or powder form, Biolaxi Enzvmes Ltd

29 | of 1) Beta glucosidase, 2) Phytase, 3) Cellulase, 4) MHA -nzy K

Mumbai
Protease, and/or other enzymes as mutually agreed)
Hand over and Confidentiality agreement
Technol(?gy Transfer for manufactur-mg leather . b S Esisies LULE

30 | alternative (Vegan leather) from vetiver and napier | Technology Transfer Naebur
grass gp
Technology Transfer for manufacturing leather .

31 | alternative (Vegan leather) from wheat and rice Technology Transfer ElreEE e el (P95 el

Haryana
waste
To explorg an.d engage in efchang.e of ConﬁdeTtlal Aerofil Filters India Pvt.

32 | Information in relation to “Eco-friendly filters” as NDA Ltd. Kollam
agreed between CSIR-NIIST and Aerofil Filters. !

33 Development of a technology for indigenous fibres Agreement for East Corridor Consultants
based yarn for textile and sanitary wear application | Sponsored Project | India Pvt. Ltd., Lucknow
Setting up a manufacturing unit for the production .

34 | of leather alternative (Vegan leather) from ground | Technology Transfer Lgafy Leath.er Private

Limited, Gujarat
nut shell and corn husk
Feasibility studies for the |mplementat|qn ofa ' byt Kerala Rural Water
wastewater treatment plant at 1. Ayuvedic Hospital L

35 : . Consultancy Supply and Sanitation
Idukki, 2. Taluk Hospital Katappana, 3. KILA Projects Agency( KRWSA)
Academy, Kottarakkara ) gency

. Karunya Institute of

36 MoU for m_utual research and academic MoU Technology (KITS),

collaboration :
Coimbatore
37 Develpment of ultra low thermal conducting LaPo4- AcreerEhg VSSC,
La2Zr207(LP-LZ) ceramic composite tiles g Thiruvananthapuram
:Agreement for sponsored rese.arch on project PR 50 PA Footwear Pyt. Ltd,
38 Development of hard composites from leather : .
' . \ Sponsored Projects | Chennai
industry scoring dust
Sree Chitra Tirunal
Collaborative research in the area of “Sensory Institute for Medical

39 | perception of food systems using functional MoU Sciences and

magnetic resonance imaging” Technology (SCTIMST),

Thiruvananthapuram

MoU for the Tr-ansf.er of Technology: B.|omed-|cal Bio Vastum Solutions Pvt.

40 | waste conversion rig and recyclable biomedical MoU
: Ltd., Ernakulam

waste rig

PARK to undertake scientific and technical research Science and Technolo
41 and testing activities to support innovators and MoU gy

entrepreneurs recommended by SCITECH PARK.

Park University of Pune
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Agreement for Technology Transfer of

Ecosure Pulpmolding

42 | manufacturing single-use biodegradable tableware | Technology Transfer | Technologies Ltd, Noida
from rice husk (up)
Agreement for Technology tran§fer for Vivartan Bio Leathers Pvt.
43 | manufacturing leather alternative (Vegan leather) | Technology Transfer
Ltd, Haryana
from paddy straw
Technology transfer for onsite treatment of organic E—Nadu. Yuvaja}na oz
44 Technology Transfer | Operative Society,
waste water and resource recovery (NOWA)
Kottayam
45 Technology transfer for onsite treatment of organic Techrotoay Transfar Foab Solutions Pvt. Ltd.,
waste water and resource recovery (NOWA) &y Changanacherry
Setting up of plant for manufacturing single-use ELIKA Suhrd Cutlery LLP,
46 biodegradable tableware from peanut shell [EC e T anster Gujrat
Agreement for sponsored research on
nonogenerators integrated smart tyre for kinetic .
47 . e MoU MRF Ltd., Chennai
energy harvesting and self powered tyre condition
monitoring applications
MoU for technology transfer for manufacturing
48 | leather alternative (Vegan Leather) from Paddy Technology Transfer | Dias Craft Pvt. Ltd., Gujrat
straw
MoU for the environmental impact assessment Kerala Maritime
49 | study for capital dredging of beypore port and MoU Board (KMB),
disposal of dredged material Thiruvananthapuram
50 Technolpgy e OfJfMVAM_ bgcterlal . Technology Transfer | Agso Agrosoldier Pvt. Ltd.
consortium for accelarating aerobic composting
Agreement for licensing of intellectual property
5 |on non-exclusive basis in respect of plant P Sharin Devaki Engineering
and machinery for large-scale production of g Enterprise Pvt. Ltd.
biodegradable plates and cutleries
Amendment to Memorandum of Understanding Amendment/ Deed .
=2 dated 01/07/2024 of Variation Tet et [taly i pllolte
. Greenscape Eco
53 Extract|0-n of rare earth metals from spent Agreement Management Pvt. Ltd,
automotive catalysts and motor magnets .
New Delhi
Know-how for manufacturing single-use Thinaipporul Wares Pvt.
28 biodegradable tableware from rice husk ISy el Ltd.
Technology licensing of JAIVAM- bacterial Agro Bio Tech Research
& consortium for accelarating aerobic composting Wil R el Centre Ltd., Kottayam
56 Know-how for onsite treatment of organic Technology Transfer Memfill Tech Pvt. Ltd,,
wastewater and resource recovery gy Karaikudi, Tamil Nadu
A system and a method for onsite wastewater Purifying Systems and
L treatment and resource recovery (NOWA) Technology Transfer Technics, Ernakulam
To establlsh a mutua.l fra.mework governing Indian Institute of
the respective organisational relationships, Space Science and
58 | responsibilities, and activities between the MoU P

institutres while carrying out the research
collaboration

Technology (IIST),
Thiruvananthapuram
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. . Agreement for Plant Lipids Pvt. Ltd,,
59 | INSIGHT- Analysis of plant extracts S Bescend | Eodkin
60 | SHIELD- Encapsulation of flavors and colors A el Plant_ Hples [P Ll
Sponsored Research | Cochin
Process optlr.nlzatlon.for Vanillin prod.uctl.on by Agresment for Plant Lipids Pvt. Ltd,
61 |isoeugenol biconversion from clove oil using :
. ! ; Sponsored Research | Cochin
semi- purified soy- lipoxygenase
The CoEM-KSCSTE and CSIR-NIIST to collaborate
in the field of cutting-edge microbiome research Agrrement For Centre of Excellence
62 | inthe field of microbiome, Pre and Pro-biotics for Collaborative in Microbiome (CoEM),
the mutual benefit by utilising the expertise and Research under KSCSTE
infrastructure existing in both institutions
Confidential information in relation to the design Antonv David &
63 | and fabrication of the dynamic gastrointestinal NDA y .
Company,Thrissur
system
Extraction of mineral potash from rock-dust and s
64 | subsequent utilization for making construction £ NS & Co, Tiruchirappalli
. Sponsored Research
bricks
Collaboration on research activities, technology Agrrement For Dalit Indian Chamber of
65 | incubation, diffusion and entrepreneurship Collaborative Commerce and Industry
development. Research (pi1ccn
. —_— Chamber for
Collaboration on research activities, technology Agrrement For
. . e . : Advancement of Small
66 | incubation, diffusion and entrepreneurship Collaborative d Medi ;
development Research e
' (CASMB)
7| repurposing Guargum bybroducts tosustainable | AZIEementfor  Taiyo Kagaku India Pt
purp } gguarg yp Sponsored Research | Ltd.
products
Setting up of centres of excellence in the field of e g i e Qhem|cals
68 ; : MoU and Petro Chemicals
Chemicals and Petrochemicals
(DCPC)
Agreement for sponsored project on manufacturing
69 of innovative building materials from fine rock Agreement for Akashganga Biosciences
sand dust generated by Akashganga constructional | Sponsored Project | Pvt Ltd.,, Maharashtra
machines Pvt Ltd, Maharashtra
70 Agreement for collaborative research on IPR & MoU Coconut Development
related aspects Board (CDB)
Agreement for technology transfer and subsequent Mar'ayoor s
i . . Agricultural Development
71 | turnkey implementation for setting up UP 6 TPD MoU .
. . : Society (MAHAD),
processing unit for Marayoor jagggery .
[dukki
Agreement for technology transfer and subsequent Anchunadu Karimpu
72 | turnkey implementation for setting up UP 6 TPD MoU Ulpathana Vipanana
processing unit for Maroyoor jagggery Sangham
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Technical inputs for the knowledge paper on

CSIR-National Chemical
Laboratory (NCL), CSIR-

73 | transition from fossil-based feedstock for MoU NIIST and Chase Avian
chemicals Communications Private
Limited
Agreement for technology transfer for Roval Aero Industries
74 | manufacturing biodegradable tableware from rice | Technology Transfer yal g !
Andra Pradesh
husk
75 Creation of a technology incubation facility for MoA Coconut Development
coconut processing and value addition Board (CDB)
Development of a smart traceability system for the Coconut Development
76 | coconuts and coconut- based products of selected MoA P

indigenous cultivars

Board (CDB)
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Technology Transfers : 2024-2025
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Leather Alternative (Vegan Leather) from Paddy Straw

SL. No. Title Name of the firm

Agreement for technology transfer for setting up of

1 plant for manufacturing single-use biodegradable Agriware Pvt. Ltd., Andra Pradesh
tableware from rice husk
Agreement for t.echnology transfer for manufacturing i Wawe Baw lnnsvedens Bu L

2 leather alternative (vegan leather) from pseudo stem

. Ernakulam

and pineapple leaves
Setting up a manufacturing unit for the production of .

. leather alternative (Vegan Leather) from cactus Ve e, PE Lo

4 Plant oil based bio-resin synthesis for paper coating e EECe@U e, Tnereelsle Revis,

Haryana

Technology transfer for manufacturing leather .

. alternative (Vegan Leather) from cactus - ULl Eae el
Technology transfer for manufacturing leather

6 alternative (Vegan Leather) from vetiver and napier Srivan Estates LLP, Nagpur
grass
Technology transfer for manufacturing leather !

7 alternative (Vegan Leather) from wheat and rice waste Greensapip Tech Pvt Ltd, Haryana

8 Agreement for technology transfer of manufacturing Ecosure Pulpmolding Technologies Ltd.,
single-use biodegradable tableware from rice husk Greater Noida (UP)
Setting up a manufacturing unit for the production of

9 leather alternative (Vegan Leather) from ground nut Leafy Leather Pvt. Ltd., Surat, Gujarat
shell and corn husk

10 Agreement for technology transfer for manufacturing Vivartan Bio Leathers Pvt. Ltd,,
leather alternative (Vegan leather) from paddy straw Bahadurgarh, Haryana

- Technology transfer for onsite treatment of organic E-Nadu Yuvajana Co-Operative Society,
waste water and resource recovery (NOWA) Kottayam

12 Technology transfer for onsite treatment of organic Foab Solutions Pvt. Ltd,
waste water and resource recovery (NOWA) Changanacherry

13 Setting up of plant for manufacturing single-use ELIKA Suhrd Cutlery LLP, Porbandar,
biodegradable tableware from peanut shell Gujarat

1% Technology l|cen5|r1g ofJAIVAM: Biomedium for Agso Agrosoldier Pvt. Ltd,, Alappuzha
accelerating aerobic composting

15 Agreement for Technology Transfer for Manufacturing Dias Craft Pvt Ltd, Surat-394230, Gujrat
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Agreement for licensing of intellectual property on
non-exclusive basis in respect of plant and machinery Devaki Engineering Enterprise Pvt. Ltd.,
16 . :
for large-scale production of biodegradable plates and Bangalore
cutleries
17 Know-how for mgnufacturmg single-use biodegradable Thinaipporulwares|PYriLeiRe o el
tableware from rice husk
18 Technology licencing of JAIVAM: Biomedium for Agro Bio Tech Research Centre Ltd,,
accelerating aerobic composting Kottayam
Know-how for onsite treatment of organic waste water | Memfill Tech Pvt. Ltd., Karaikudi, Tamil
19
and resource recovery (NOWA) Nadu
A system and a method for onsite wastewater treatment | Purifying Systems and Technics,
20
and resource recovery (NOWA) Ernakulam
1 Agreement for technology transfer for manufacturing Byl e (dsioties, Amela Brediask

biodegradable tableware from rice husk

Annual Report 2024-25 129







Research

Outputs




niist

ﬂllEL

Tl

i,

LIST OF PUBLICATIONS - 2024
TOTAL PUBLICATIONS: 295
SCl Journals: 213 Book Chapters: 51
Non-SCl Journals: 31 Avg. Impact Factor: 5.381

10.
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Abdul Hakkeem, H. M,, Vs, A, De, A, Babu, A, M, P, & Pillai, S. (2024). Nanocellulose-based cobalt(ll)
coordinated malonic acid hybrid aerogels exhibiting reversible thermochromism and moisture sensor
properties. International Journal of Biological Macromolecules, 273, 133140. https://doi.org/101016/j.
ijbiomac.2024.133140

Abhijith, B, Raveena ,Natakkakath Kaliyathan, Reshma M.V, & and Lankalapalli, R. S. (2024). Artifacts from
the methanolic extract of Solanum nigrum Linn. Natural Product Research, 38(16), 2896-2900. https://
doi.org/101080/14786419.2023.2232931

Abhilash, T. K, Hakkeem, H. M. A, Anas, S, Pillai, S., & Chandran, A. (2024). Highly luminescent, fast switching
electro-opticaldevice based on core—shell bimetallic nanoparticles/ ferroelectric liquid crystal composites.
Nanotechnology, 35(38), 385201. https://doi.org/10.1088/1361-6528/ad5a7a

Abhirami, B. L, Aswathy Krishna, A, Muhammed Jasim, A. R, & Kumaran, A. (2024). Acacia leucophloea
(Roxb.). Willd.: Multi-targeted therapeutic efficacy against type 2 diabetes mellitus. European Journal of
Integrative Medicine, 66, 102344. https://doi.org/10.1016/j.eujim.2024.102344

Abhirami, B. L, Krishna, A. A, Bashi, M. B,, Abhijith, B. S, Varghese, A. W,, & Kumaran, A. (2024). Isolation of
Potent 5a-Reductase Inhibitors and Antioxidants from Sphaeranthus indicus Linn. For the Management
of Benign Prostatic Hyperplasia. Plant Foods for Human Nutrition, 79(4), 932—-938. https://doi.org/10.1007/
s11130-024-01226-2

Abraham, B,, Shakeela, H., Devendra, L. P, Arun, K. B, Vasanth Ragavan, K, Brennan, C,, Mantri, N, Adhikari,
B., & Nisha, P. (2024). Lignin nanoparticles from Ayurvedic industry spent materials: Applications in
Pickering emulsions for curcumin and vitamin D3 encapsulation. Food Chemistry, 458, 140284. https://doi.
org/101016/j.foodchem.2024.140284

Abraham, M., Dhanuka, J, Som, S., Pandey, M. K, & Das, S. (2024). A highly efficient deep red-emitting Mn4+-
powered oxyfluoride nanophosphor developed for plant growth and optical thermometric applications.
Nanoscale, 16(22), 10690-10705. https://doi.org/10.1039/D4NRO0787E

Abraham, M, Thejas, K. K, Kunti, A. K, Amador-Mendez, N, Hernandez, R, Duras, J, Nishanth, K. G,
Sahoo, S. K, Tchernycheva, M., & Das, S. (2024). Strategically Developed Strong Red-Emitting Oxyfluoride
Nanophosphors for Next-Generation Lighting Applications. Advanced Optical Materials, 12(30), 2401356.
https://doi.org/10.1002/adom.202401356

Ajay, S. V, & Prathish, K. P. (2024). Dioxins emissions from bio-medical waste incineration: A systematic
review on emission factors, inventories, trends and health risk studies. Journal of Hazardous Materials,
465,133384. https://doi.org/10.1016/j.jhazmat.2023.133384

Ajayakumar, A, Muthu, C, Basavarajappa, M. G, Dev, A. V, Nishikubo, R, Chakraborty, S., Saeki, A, Dou, L.,
& Vijayakumar, C. (2024). Zero-Dimensional Tin Halide Perovskite with Long Charge Carrier Lifetime and
Anisotropic Photoconductivity for Selective Deep-UV Photodetection. Advanced Functional Materials,
34(9), 2304899. https://doi.org/10.1002/adfm.202304899
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Akhila, N. S, G. Krishnan, V., Parukoor Thomas, J., & Gowd, E. B. (2024). Unprecedented Thermally Induced
Structural Changes in Aerogels of Poly(3-hydroxybutyrate) during Heating. ACS Applied Polymer Materials,
6(11), 6864—6874. https://doi.org/101021/acsapm.4c01175

Amador-Mendez, N, Kochetkov, F. M., Hernandez, R, Neplokh, V. Grenier, V, Finot, S, Valera, L., Duraz, J,,
Fominykh, N,, Parshina, E. K, Deriabin, K. V, Islamova, R. M., Herth, E., Bouchoule, S., Julien, F, Abraham, M.,
Das, S, Jacopin, G, Krasnikov, D. V,, ... Tchernycheva, M. (2024). UV-A Flexible LEDs Based on Core—Shell GaN/
AlGaN Quantum Well Microwires. ACS Applied Materials § Interfaces, 16(38), 51000-51009. https://doi.
org/10.1021/acsami.4c06181

Anaga, N, Lekshmy, K., & Purushothaman, J. (2024). (+)-Catechin mitigates impairment in insulin secretion
and beta cell damage in methylglyoxal-induced pancreatic beta cells. Molecular Biology Reports, 51(1), 434.
https://doi.org/10.1007/s11033-024-09338-3

Anirudh, M. K, Lal, A. M. N,, Harikrishnan, M. P, Jose, J,, Thasim, J., Warrier, A. S, Venkatesh, R, Vaddevolu, U.
B. P, & Kothakota, A. (2024). Sustainable seedling pots: Development and characterisation of banana waste
and natural fibre-reinforced composites for horticultural applications. International Journal of Biological
Macromolecules, 270,132070. https://doi.org/10.1016/j.ijbiomac.2024.132070

Anish, R.J, Mohanan, B, Nair, A, Radhakrishnan, K. V, & Rauf, A. A. (2024). Protective effect of Pterospermum
rubiginosum bark extract on bone mineral densityand bone remodelling in estrogen deficient ovariectomized
Sprague—Dawley (SD) rats. 3 Biotech, 14(4), 101. https://doi.org/101007/s13205-024-03942-7

Anjali, K. U, Reshma, C, Sruthi, N. U, Pandiselvam, R., Kothakota, A, Kumar, M,, Siliveru, K., Marszatek, K., &
Mousavi Khaneghah, A. (2024). Influence of ozone treatment on functional and rheological characteristics
of food products: An updated review. Critical Reviews in Food Science and Nutrition, 64(12), 3687-3701.
https://doi.org/10.1080/10408398.2022.2134292

Anjana, E. |, Jayasankar, K, Khanna, R, Venkatesan, J.,, Konyukhov, Y. V, & Mukherjee, P. S. (2024). Low
Temperature Pyrolysis and Exfoliation of Waste Printed Circuit Boards: Recovery of High Purity Copper
Foils. Sustainability, 16(15), Article 15. https://doi.org/10.3390/su16156269

Ann Mary, C. J, Vasudevan, D.,, Nagarajan, P, Suhas, S, Vijayan, A, Radhakrishnan, K. V,, & Sudhakar, Y. N.
(2024). An extensive review on transition metal catalyzed indole CH activation: Catalyst selection and
mechanistic insights. Polyhedron, 264, 117260. https://doi.org/10.1016/j.poly.2024.117260

Ann Babu, S, E, J, & John, J. (2024). Annulation reactions of electrophilic benzannulated heterocycles
towards heteroacenes. Chemical Communications, 60(13),1674-1689. https://doi.org/101039/D3CC05449G

Anoopkumar, A. N,, Aneesh, E. M,, Sirohi, R, Tarafdar, A, Kuriakose, L. L, Surendhar, A, Madhavan, A,
Kumar, V, Awasthi, M. K, Binod, P, & Sindhu, R. (2024). Bioactives from citrus food waste: Types, extraction
technologies and application. Journal of Food Science and Technology, 61(3), 444—458. https://doi.
org/101007/s13197-023-05753-9

Anoopkumar, A. N, Gopinath, C, Annadurai, S, Abdullah, S., Tarafdar, A, Hazeena, S. H., Rajasekharan,
R, Kuriakose, L. L., Aneesh, E. M., de Souza Vandenberghe, L. P, de Carvalho, J. C, Soccol, C. R, Binod, P,
Madhavan, A, & Sindhu, R. (2024). Biotechnological valorisation of cashew apple: Prospects and challenges
in synthesising wide spectrum of products with market value. Bioresource Technology Reports, 25, 101742.
https://doi.org/10.1016/j.biteb.2023.101742

Anto, E. M., & Jayamurthy, P. (2024). Tangeretin enhances pancreatic beta-TC-6 function by ameliorating
tunicamycin-induced cellular perturbations. Molecular Biology Reports, 51(1), 43. https://doi.org/10.1007/
s11033-023-09013-z
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Antony Muthu Prabhu, A, Suresh Kumar ,G. S, Rajendiran N, Sathiyaseelan K., & and Balamathi, M. (2024).
Interactions between Diphenylamine with 2-Hydroxypropyl B-Cyclodextrin based on Spectral, Biological

and Theoretical Investigations. Journal of Macromolecular Science, Part B, 63(7), 536—-569. https://doi.or
g/10.1080/00222348.2023.2272375

Anusree, K. P, Ashin, M., Anusha, R, Sijisha, K. S, & Priya, S. (2024). Optimization of the filtration and
centrifugation steps for the isolation of exosome-like nanoparticles (ELNs) from grapes. Separation
Science and Technology, 59(2), 365-371. https://doi.org/10.1080/01496395.2024.2315627

Arathi, P. K, & Suresh, C. H. (2024). Direct Estimation of Aromatization Energy from 1TH NMR and UV-Vis
Absorption Data of Homodesmotic Molecules. The Journal of Organic Chemistry, 89(15), 10485-10497.
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Ashitha, K. T, Lakshmi, S., Anjali, S, Krishna, A, Prakash, V., Anbumani, S,, Priya, S., & Somappa, S. B. (2024).
Design and discovery of carboxamide-based pyrazole conjugates with multifaceted potential against
Triple-Negative Breast cancer MDA-MB-231 cells. Bioorganic & Medicinal Chemistry Letters, 113, 129960.
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Ashoor, S, Mathew, G. M., & Sukumaran, R. K. (2024). Rice straw hydrolysis using in-situ produced enzymes:
Feedstock influences fungal enzyme composition and hydrolytic efficiency. Preparative Biochemistry &
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Assayehegn, E., Solaiappan, A, Gidey, A. T, Gebreegziabher, G. G., Gebretsadik, T. T, Chebude, Y, & Alemayehu,
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Aswathi, K., Valant, M., Mihelj, M. V, & Varma, M. R. (2024). Spin glass behavior and dielectric properties
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Aswathy, M., Parama, D., Hegde, M., DR, S, Lankalapalli, R. S, Radhakrishnan, K. V,, & Kunnumakkara, A.
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Balhara, A, Gupta, S. K, Abraham, M., Modak, B, Das, S., Nayak, C,, Annadata, H. V, & Tyagi, M. (2024). Trap
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Nida, S, Krishnamoorthy, S., Moses, J. A, & Anandharamakrishnan, C. (2024). Applications of Ozone in Food
Processing. In Emerging Technologies for the Food Industry. Apple Academic Press.

Pandey, A. M,, K. B. Arun, R. Reshmy, K. Abhinand, Arjun M. Menon, Bipin G. Nair, Raveendran Sindhu, Laya
Liz Kuriakose, Mukesh Kumar Awasthi, Ashok. (2024). Bacterial Pigments as Antimicrobial Agents. In
Microbial Pigments. CRC Press.

Payal, A, Nimbkar, S, Bharathi, R. M., Moses, J. A, & Anandharamakrishnan, C. (2024). Robotics and
Automation in the Food Industry. In Emerging Technologies for the Food Industry. Apple Academic Press.

Perumal, A. B, Khaderbhasha, S., Moses, J. A, & Anandharamakrishnan, C. (2024). Smart and Intelligent
Packaging of Foods. In Emerging Technologies for the Food Industry. Apple Academic Press.

Pintu, C, Krishnamoorthy, S, Paranthaman, R, Moses, J. A, & Anandharamakrishnan, C. (2024). Novel Methods
for Food Quality Evaluation. In Emerging Technologies for the Food Industry. Apple Academic Press.

Preethi, R, Lavanya, M. N,, Pintu, C, Moses, J. A, & Anandharamakrishnan, C. (2024). Pulsed Electric Field
Processing of Foods. In Emerging Technologies for the Food Industry. Apple Academic Press.

Priyadarshini, S. R, Reshmi, S. K., Moses, J. A, & Anandharamakrishnan, C. (2024). Computational Modeling
of Food Processing Operations. In Emerging Technologies for the Food Industry. Apple Academic Press.

Priyanka, S., Kumar, E. A, Moses, J. A, & Anandharamakrishnan, C. (2024). Food Preservation and Hurdle
Technology. In Emerging Technologies for the Food Industry. Apple Academic Press.

Ramachandran, A. M, Singh, M, Thampi, A. S., & Asok, A. (2024). Antireflective coatings and optical filters. In
V. Kumar, V. Sharma, H. C. Swart, & S. Das (Eds.), Metal Oxides for Next-Generation Optoelectronic, Photonic,
and Photovoltaic Applications (pp. 343—371). Elsevier. https://doi.org/10.1016/B978-0-323-99143-8.00004-3

Rohit, K. G, Shanthamma, S., Shweta, D., Preethi, R, Moses, J. A, & Anandharamakrishnan, C. (2024). High-
Intensity Pulsed Light Technology. In Emerging Technologies for the Food Industry. Apple Academic Press.
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Sandhya, K, Moses, J. A, & Anandharamakrishnan, C. (2024). Structure and composition of food grains.
In C. K. Sunil, K. A. Athmaselvi, N. Venkatachalapathy, C. Anandharamakrishnan, & V. M. Balasubramaniam

(Eds.), Unit Operations in Food Grain Processing (pp.27-53). Academic Press. https://doi.org/10.1016/B978-
0-443-18965-4.00002-9

Sasikumar, K, Sundar, L., & Nampoothiri, K. M. (2024). Microbial Production of Sugar Alcohols. In V. Bisaria
(Ed.), Handbook of Biorefinery Research and Technology: Production of Biofuels and Biochemicals (pp.
449—-472). Springer Nature. https://doi.org/10.1007/978-981-97-7586-6_20

Sherin, J,, Buvaneswaran, M., Sunil, C. K, Athmaselvi, K. A, Venkatachalapathy, N., Anandharamakrishnan,
C, & Balasubramaniam, V. M. (2024). Emerging technologies in unit operations of food grain processing.
In C. K. Sunil, K. A. Athmaselvi, N. Venkatachalapathy, C. Anandharamakrishnan, & V. M. Balasubramaniam
(Eds.), Unit Operations in Food Grain Processing (pp. 547-569). Academic Press. https://doi.org/10.1016/
B978-0-443-18965-4.00019-4

Silvia, M. G, Leena, M. M,, Bharathi, V. S. K, Moses, J. A, & Anandharamakrishnan, C. (2024). Minimal
Processing and Edible Coating. In Emerging Technologies for the Food Industry. Apple Academic Press.

Sivakamasundari, S. K., Ganapath, G, Pintu, C, Moses, J. A, & Anandharamakrishnan, C. (2024). Applications
of Ultrasound in Food Processing. In Emerging Technologies for the Food Industry. Apple Academic Press.

Sukumaran, R. K, Sankar, M., Adarsh, V. P, Mathew, R. M, Sreeja-Raju, A, Athulya, Neetha, P. S, Raphy,
B, & Gnanaraj, V. R. (2024). Technological Advancements in Enzyme Production for 2G Ethanol. In G. S.
Suresha, G. Krishnappa, M. Palanichamy, H. K. Mahadeva Swamy, H. Kuppusamy, & H. Govindakurup (Eds.),
Value Addition and Product Diversification in Sugarcane (pp. 337-362). Springer Nature. https://doi.
org/101007/978-981-97-7228-5 18

Suresh, K. I, Devikrishna, K. S., Bavya, V, Silpa, T. S, & Roshni, S. (2024). Sustainable processing routes to
clay-polymer nanocomposites—A review. In V. V. T. Padil (Ed.), Nanoclay-Based Sustainable Materials (pp.
201-245). Elsevier. https://doi.org/10.1016/B978-0-443-13390-9.00011-4

Theagarajan, R, Krishnaraj, P, Anukiruthika, T, Moses, J. A, & Anandharamakrishnan, C. (2024). 3D Printing
of Foods. In Emerging Technologies for the Food Industry. Apple Academic Press.

Venugopal, A. A, Hakkeem, H. M. A, Preethikumar, G, Mohamed, A. P, & Pillai, S. (2024). Sustainable polymers
for energy harvesting and storage. In Recent Advances in Materials for Energy Harvesting and Storage.
IOP Publishing. https://doi.org/10.1088/978-0-7503-5749-4ch!

Vishvaa, A, Preethi, R, Shweta, D,, Jayan, H., Moses, J. A, & Anandharamakrishnan, C. (2024). High-Pressure
Processing of Foods. In Emerging Technologies for the Food Industry. Apple Academic Press.

Waghmare, R, Murugesan, P, Moses, J. A, & Anandharamakrishnan, C. (2024). Cold Plasma Applications for
the Food Industry. In Emerging Technologies for the Food Industry. Apple Academic Press.

Wilson, A, Raja, V, Bharathi, R. M., Moses, J. A, & Anandharamakrishnan, C. (2024). Artificial Intelligence in
Food Processing. In Emerging Technologies for the Food Industry. Apple Academic Press.

Yoha, K. S, Moses, J. A, & Anandharamakrishnan, C. (2024). Novel Drying Techniques. In Emerging
Technologies for the Food Industry. Apple Academic Press.
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Contract Research Projects 2024-25
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No PROJECT TITLE CLIENT PROJECT LEADER
AGRO & FOOD PROCESSING TECHNOLOGY DIVISION

1 Technolog|ca.1[ |ntervent|9n. for valye addition of polyhedral DST Dr P Nisha
spent materials ayurvedic industries

> Exploration of e>.<osom'al and non- exosomal micron As SERB G e
from grapes against triple negative breast cancer

3 Developmgnt ofsp!ces base-d nebulizer formulation for e Beawe) | 7 iTsd (el
prophylaxis of respiratory distress

4 Techpology d_evel'opmer?t for productlon of hlg_h value DB i [ s Fas i
medium-chain triglycerides oil from coconut oil

5 Preclinical evaluation of the effects of coconut vinegar on DB Dr R Venkatesh
gut health

5 Mlllgts as functlonal_fooc! for addressing obesity by DST Dr P Nisha
manifesting gut-brain axis
Phototherapeutic approach for the management of Benign
prostatic hyperplasia: A multifaceted target-specific

7 inhibition of selective alpha -adrenergic receptor, 5-alpha- UL Dr A Kumaran
reductase and phosphodiesterase type 5
An integrated target specific inhibition of
Acetylcholinesterase, phosphodiesterase-5 and Amyloid- )

8 Beta aggregation for Alzheimer’s disease through ICMR-DHR M e Eene = a
phototherapeutic approach
Clinical validation of traditional millet recipes roti/dosa/

9 | khichadi in maintaining healthy intestinal microbial flora | DST Dr S Priya
and preventing lifestyle associated complications
Integrated process for customized lipids and bioactive/

10 protein/fibre rich products from by-products DST Mrs Heeba
Pilot scale production of bio resin coated mycelium-based

11 | biodegradable packaging materials from agri biomass to DST Dr Anjineyulu Kothakota

replace polystyrene (Thermocol sheet)
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BIOSCIENCES & BIOENGINEERING DIVISION

Diagnostic evaluation of a SERS-Nanoprobe based

1 immunesensor for early detection of Alzheimer’s disease ICMR Dr K K Maiti
biomarkers from blood

> Biotechnological approaches promising grains and food DST Dr Madhavan Nampoothi-
free of Fusarium mycotoxins ri

3 Assembly of synthetic cell ina microfluidic system with ST i el Beie
tunable membrane potential

4 Building artificial cglls YVIth genetic information for DST i [l Befe
regulated communication

5 Omega-3- fatty acid enriched edible algal biomass as feed DBT i AL A
supplements
Bio refinery approach in recovering high value products

. . DST Indo .

6 | from vegetable and fruit wastes under circular economy Dr P Binod

£ Italy
rame

Bioactive pectin oligosaccharides production from fruit

7 wastes using pn5|te—developed endogengus enzyme SERB B Pl B
system - A Tailor-made green process to improve the
functionality of prebiotics
Development of antimicrobials targeting bacterial .

8 cellular membrane to Combat multi-drug Resistance IGMR Dl el R

9 Establlshment .of decentralized non- centrifugal sugars DST Mr T Venkatesh
production unit for Marayoor Junction
Development of ultra sound assisted membrane bioreactor
and aligned operational processes for sustainable enzyme N

10 reusable saccharification of cellulose- enriched waste Dl &2k Dey
biomass
Identification of novel genetic determinants of

1 Pokka.llnbacter plant|st|rr-1u.lans colo.nlz-atlon and their SERB Dr N Rameshkumar
functional role in pokkali rice symbiosis under natural
brackish conditions
Development of a sandwich model magnetic capture

12 | system for the detection of pancreatic cancer biomarkers | DHR Dr Vishnu Priya Murali
in serum by SERS based immune assay
1G,2G Ethanol & Biofuels- Process development analyses. Ministry of

B Opportunities, and pilot scale operation MSME T Vet
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Development of spectro-cytology screening technology
for detection of grades of cervical cancer lesions by

v Surface Enhanced Raman Scattering(SERS) and artificial ER DR
intelligence
Intrinsic subtyping using high through put gene expression
profiling and surface enhanced Raman Spectroscopy !
15 (SERS) based approach to predict pathological complete B Dr K K Maid
response in Triple Negative Breast Cancer patients (TNBC)
CHEMICAL SCIENCE & TECHNOLOGY DIVISION
1 Experlm.ental and theoretlcal_mvest.lgat_lon on lead free SERB i Wimelara
perovskites for opto electronic applications
Synthesis and photo physical study of hybrid perovskite
2 | materials for high efficiency electronic and optoelectronic | KSCSTE Dr C Vijayakumar
devices
3 Base.controlled- d.|ver5|ty synthesis of spiro-indolinone SERB DrB S Sasidhar
hybrids of medicinal relevance
Investigation of ultrafast dynamics of chromophores Dr Karunakaran Venugo-
4 | exhibiting thermally activated delayed fluorescence for BRNS g
pal
OLEDs
5 Exploring Lea.ld free hyl?rld perovskite materials for DST Dr C¥ijayakumar
neuromorphic computing
[llustration of excited state symmetric breaking in the Dr Karunakaran Venugo-
6 | multiple electron donor-acceptor materials using ultrafast | SERB al g
time- resolved infrared Spectroscopy P
Stable, dopant-free and cost-effective hole transporting
7 | materials for Perovskite solar cells: probing interfacial SERB Dr Joshy Joseph
charge transfer dynamics in n-i-p & p-i-n
Synthesis of polyhydroxylated pyrrolidine iminocyclitol-
8 | based novel antivirals against Dengue Virus (File No. ICMR Dr L Ravishankar
VIR/17/2020/ECD-1)
9 Isolation and explqrat!on of phytochemicalsagainst obesity KSCSTE DrB S Sasidhar
and related complications
Revealing ultrafast charge transfer dynamics controlling
the efficiency of photo functional materials: A combination | DST Indo Dr Karunakaran
10 .
of femtosecond pump probe and time- resolved electron German Venugopal
paramagnetic resonance spectroscopies
Multi resonance & horizontally-oriented blue TADF DST Indo . .
1 . . . ) ) Dr Ishitha Neogi
emitters from materials to device engineering German
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Design and Development of Functional Heteroacenes and

12 | Heteroacene Incorporated Dyes for Indoor/Ambient Light | SERB Dr Jubi John
Harvesting Applications
Design, Synthesis of Novel Naphthalene-Bipyridine
13 | appended Iridium (Nap-Ir) Photosensitizer for Targeted SERB Dr K V Radhakrishnan
Nanoparticle Based Phototherapy in Breast Cancer Model
1% _F’hytochemlcal, metabolic, anti-ageing, and KUHS Dr KV Radhakrishnan
immunomodulatory properties of rasayana
CENTRE FOR SUSTAINABLE ENERGY TECHNOLOGIES
Towards cost-effective fabrication of white OLEDS for
1 solid-state lighting: How to address process complexity SERB Dr K N Narayanan Unni
and optimal usage of materials
Medical
Electronics
2 | Digitally connected tribal colonies & Health Dr K N Narayanan Unni
Informatics
Division
3 Organlc—_ inorganic hybrid nano_matenals for non- Nano Mis- Dr K N Narayanan Unni
conventional energy technologies sion, DST
4 Tuning electrc_Jchemlc:_a\l pathways in new- generatlon_ SERB Dr Biswapriya Deb
electrochromic materials for secondary energy-sourcing
5 Non precious metal ox@le carbon hybrid electro catalyst for SERB Dr K G Nishanth
oxygen reduction reaction
Automation and Al/ML assisted development of solid state .
6 battery technology (WP:NMC cathode for Li-ion batteries) 04 o1 REL WIS
IC-MAP Collaborative research for accelerated development
of materials and devices for energy harvesting and .
! conservation technologies (CRADMET)-Energy Efficient =l 2P P Sl
Buildings (EEB)
IC-MAP Collaborative research for accelerated
development of materials and devices for energy
8 | harvesting and conservation technologies (CRADMET)- DST Dr Suraj Soman
ADAAPT- Accelerated Development via Automation and Al
of Perovskite Solar cell Technology
9 Des.lgn aljd development of optics integrated rooftop ANERT Dr Adersh Asok
agrivoltaics
10 Solal.' hybnd indoor light harvesters for self-powered loT DST Drr Suraj Soman
applications
1 Hybr!d elec_trochromlc matgrla_ls and devices for KSCSTE Dr P Sreejith Shankar
multifunctional smart applications
Printable Carbon Electrodes Replacing Gold: A Concept
to Accelerate Development of Cost effective and Scalable .
Iz Perovskite Solar Cells for Outdoor/Indoor Photovoltaic LSEUE 27 SR SOE
Applications
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MATERIALs SCIENCE & TECHNOLOGY DIVISION

Development of LTCC tapes and compatible gold pastes for

1 A ISRO Dr K P Surendran
space application
Synthesis and development of multifunctional

2 | benzoxazines from agro residues and its polymer DBT Dr K | Suresh
composites as high performance materials

3 Copper coating on poxy carbon composite for radio ISRO Dr T P D Rajan
frequency reflector antennas

4 Ind|gen|zat|pn of p_rmt_able conductive gold technologies DST Dr K P Surendran
for electronic applications
Advanced near net shape manufacturing technology of

5 | aluminium alloy and composite components for thermal DST DrT P D Rajan
management applications

6 | Low-cost conductive inks for affordable RFID Applications | SERB Dr K P Surendran
synthesis and development of hybrid carbon -

. : Ministry of

7 | nanocomposites and polymer emulsions as flocculants for Mines Dr K | Suresh
mining industry
Novel material manufacturing method for large volume Ministry of .

. cast metal matrix nanocomposites (Ultra-Cast) Mines UFU P D REfE

9 Moisture resistant, fo_od compatible blo—re_sm coated paper BIRAC Dr Sushanta Kumar Sahoo
for food packaging with repulpable potential

10 Development of molten rggollth electroly5|§ process for ISRO Mr J Venkatesan
oxygen production from simulated lunar soil

1 Development o_f self-healing refractory and investigation ISRO B syl
on the mechanism
Development of environmentally benign inhibitor

12 | intercalated 2D mica nanosheet pigments for metal DST Ms Nithya
protective hydrophobic coating
Development of smart multi-functional nanoceria

13 mcorporjated hy_droxyapatlt_e/strontlum phosphate DST Dr Simi
composite coating on anodized Mg alloy for temporary
implant applications
Highly flexible, self-responsive and bio based polymeric

14 | hydrogel composite films with energy efficient NIR SERB Dr Sushanta Kumar Sahoo
shielding property
Technology for rare earth added aluminium alloys and

: ; IREL, :
15 | products for aerospace, marine, energy and automotive Mumbai Dr T P D Rajan

applications
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Aluminium-Magnesium based bimetal castings for light

16 | weighting applications through centrifugal casting DST -AMT Dr A Srinivasan
technique

17 Processing of cerium sulphide red pigment from ferrous L Feller | 076 Areriheiarar
carbonate precursor produced by IREL
Spray pyrolysis based bench scale synthesis of

18 | morphologically tuned porous electrode materials for DST Dr U S Hareesh
energy applications
A Sustainable approach for oleo chemicals production

19 | from agro and industrial residues using non-conventional | SERB Dr P A Balakumaran
oleaginous yeast and fungi
Pilot Plant extraction of rare earth elements (Scandium, Ministry of

20 | Neodymium & Europium) from KMML Titanium industrial Mines y Dr M Sundararajan
waste

21 Development o-f composition tolerant reusable aluminium SERB Dr Parijat Pallab Jana
alloys by recycling metallic waste
High Entropy Mechanical Energy Scavenging through
Piezo-Tribo-Hybrid Nano generators derived from Waste

e Materials aiding Circular Economy for Self-Powered SERE Dt Al Eaeintlie
Electronics

>3 In-vitro _and in-vivo evaluation of_blodegradab_le _ SERB Dr A Srinivasan
magnesium alloys for temporary implant applications

54 Poly—g-ama—glutamm—acu.:l and its blends as blqdegradable DBT Dr P A Balakumaran
material and an alternative to single use plastics

25 Extraction of gallium from titanium and iron ore industrial M!mstry of DrS Ananthakumar
waste Mines

26 Fabrlcatlt_)n of super polished aluminium mandrels for ISRO Dr Parijat Pallab Jana
X-ray optics substrate
Strong deep-red/ NIR emitting and biocompatible

27 | gallogermanate nanophosphors for economic bio imaging | SERB Dr Subratadas
applications

o8 Er.lergy harve§t|ng from marta|r! environment using ISRO Dr Achu Chandran
triboelectronic effect for powering smart sensor

Central

Development of Cost Effective and Eco-Friendly Process to | Power

29 | Recycle and Rebuild the Cell Grade Lithium Iron Phosphate | Research Dr K Jayasankar
Material from Spent Li ion batteries Institute

(CPRI)
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ENVIRONMENTAL TECHNOLOGY DIVISION

Ministry
of Food
1 Upgradation of Food testing laboratory (MoFPI-FTL) Processing Dr K P Prathish
Industries
(MoFPI)
Pilot scale demonstration of a comprehensive approach
2 | torecover high value products from waste banana pseudo | DST Dr B Krishnakumar
stem
Implementation of a sustainable bioenergy based model .
3 effluent treatment plant desiccated coconut industries ool Er Dlneinf CElow s
Review and update of National Implementation Plans
4 | (NIPs) under the stockholm convention (SC) on persistent | GEF-UNEP Dr K P Prathish
organic pollutant (PDPs) for India
5 Bra.hnjapuram Fire Incident .2923:-Hazardous chemical KSPCB Dr K P Prathish
emission assessment and mitigation plans
Hydro dynamic cavitation assisted fractionation of coconut .
3 waste shell to MCC and its conversion to LGO o S D) e
7 Review update on biomedical waste management in Kerala KSPCB Dr C Kesavachandran
State
Development of accelerated biodegradation (aerobic and
8 anaerobic) testing method for biodegradable plastics DBT PGB LI
9 Study on assessment of the air pollut|or? load :?md- emission | cpep Dr Partha Kundu
in old and modern plywood manufacturing units in Kerala
Chitan-glucan complex nanofibres from fungal mycelium
10 | and their implication of biomaterials through tuning of SERB Dr K C Sherpa

surface and mechanical properties

ARTIFICIAL INTELLIGENCE AND MACHINE

LEARNING UNIT

Adapting deep learning for prediction of Anaemic using
multimodal data analysis

ICMR

Dr V Arunkumar
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CSIR Projects 2024-25

SINo

Theme

Category

Project Title

Project Leader

CIE FBR

Development of Biodegradable
Prefabricated Vertical Drain by Molding
Technique-A Sustainable Solution for
Road Construction Over Soft Soil

Dr Saju Pillai

CIE FBR

The development of photovoltaic /
Thermal (PVIT) collector for the
generation of electricity and hot water

Dr Adersh Ashok

Facility
FCP
Creation

CSIR-NIIST Centre for AYUSH Quality,
Testing and Innovation

Dr L Ravishankar/Er V'V
Venugopalan

4M FIRST

Design and Development of Anisotropic
Hybrid Aerogels with Preferred
Orientation of Nano fillers for
Electronic Applications

Dr E Bhoje Gowd

E30W FIRST

Next Generation Building Integrated
Urban Air Quality Management
through novel Photo catalytic coatings:
System Development and Efficiency
Assessment

Dr K P Prathish

HTC FIRST

Deciphering Bimolecular Condensate
Interactions with Lipid Membranes as
Target for New Drugs

Dr Harsha Bajaj

E30W FTT

Sustainable Geocomposite drainage-
root barrier systems for green highways

Dr Saju Pillai

Agriculture,
Nutrition,
Biotechnology

FTT

Effective utilization of agro residues
for development of biomaterials
based leather substitute - Process
optimization and scale up studies

Dr Anjineyulu Kothakota

CLP FTT

Greener and sustainable process
to convert waste banana stem into
nanocellulose

Dr Saju Pillai

10

CLP FTT

Biobased polyurethanes and hybrid
nanocomposite dispersions for
application in leather finishing

Dr K | Suresh

n

Energy FTT

Pre-commercialization feasibility
studies and building integration of
multifunctional dynamic window
panels

Dr Biswapriya deb

12

Energy FTT

Systems engineering of dynamic power
window technology

Dr Adersh Asok

13

Energy FTT

Indigenous development of processes
and materials for highly efficient and
stable perovskite solar cell technology

Dr K N Narayanan Unni

162
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14

VVM

FTT

Development of Thermoresponsive
materials as Vaccine Viral Monitors

Dr P Sreejith Shankar

15

E30W

FTT

Development & Demonstration of 10
TPD Clean Sustainable Municipal Solid
Waste(MSW)

Dr Partha Kundu

16

EED

FTT

Scale-up and Field Trail for Spectral
Converting Diverging Optics Integrated
Even Light-Sharing Agrivoltaics
Technology

Dr Adersh Ashok

17

EED

FTT

Dye Solar Modules for Enhanced
Indoor Light Harvesting as Airport
Facades: Development, Integration and
Deployment

Dr Suraj Soman

18

CIE

FTT

High-performance Lead-free
Piezoelectric Nanofibers Enabled
Self-Powered Flexible Vibration Sensor
for Real-time Health Monitoring of
Structures and Machines

Dr Achu Chandran

19

4M

FTT

Near Net Shape Manufacturing
Technology for Aluminum Alloy and
Composite Components for Transport
and Strategic Sectors

Dr T P D Rajan

20

E30W

FTT

Development and Demonstration of

a High Spatio-temporal Resolution
UAV-Aided GHG Monitoring System for
Municipal Solid Waste Management

Mr Sravanth Tangella-
mudi

21

E30W

FTT

Development and Demonstration of
Biological (Biofilter) and Advanced
Ozone-Based Technologies for
Managing Obnoxious Odours for
Community Applications

Er B Abdul Haleem

22

AEISS

FTT

Development of Al-Mg-Sc Alloy for
Aerospace Application

Dr T P D Rajan

23

CLP

FTT

Sustainable Additives and Fillers for
Biodegradable and Semicrystalline
Polyesters

Dr E Bhoje Gowd

24

Energy

MMP

Hydrogen Technology (H2T)

Dr SV Shukla

25

Healthcare

MMP

Phenome India- CSIR Health Cohort
Knowledgebase

Dr Rajeev K Sukumaran

26

COVID

MMP

Discovery & Pre-clinical development of
antivirals for COVID 19 & other diseases

Dr Jubi John

27

CCus

MMP

Carbondioxide capture and utilization
from point sources of steel industry

Dr U S Hareesh
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28 | AgroMission MMP Innovative processes am':l el Dr L Ravishankar
for crop protection chemicals
Active Pharmaceutical ingredients for .
29 | Health care MMP T e it Dr Jubi John
Millet - Sustaining Health through
Research and Innovation by Analysis of
307 SHRTSHIRS MMP Nutrients and Nutraceuticals to Achieve ERAL
global Awareness (SHRI ANNA)
Sustainable Technologies for the
safe utilization and recycling of non-
etaliciimente mre ndutial 1 pmanchatumar o
31 | WTW MMP gy P Jayasankar/ Dr Sreejith
recovery of tantalum from secondary Sankar
resources (RETAN)/Waste to wealth
: Comprehensive solutions towards
circular economy and sustainability
. Jigyasa 2.0 Programme with the
32 | ligyasa MMP concept of Virtual lab Integrated (CJVL) Dir oy Jesepln
Spec_lallt'y chemicals for industrial o el Gt
applications
Hybrid Materials and Coatings for
Multifunctional Superhydrophobic Dr Sreejith Shankar
Applications.
33 | SPECHEM MMP Multifunctional printed smart leather
. A Dr K P Surendran
for strategic application
Scale-up of bio-resin formulation for
multifunctional superhydrophobic self- | Dr Sushantha Kumar
cleaning coating for wood, plastics and | Sahoo
wind rotor blade.
Fermentation Scale up and Technology
34 Industrial En- MMP Development of Lead Industrial Dr Madavan Nampoothiri/
zymes Enzymes for Biofuel, Food, Feed, Dr Rajeev Sukumaran
Agriculture and Vaccine Applications
35 II:A};)S/;cz)pnharma MMP Phyto pharmaceutical mission, Phase Il | Dr B S Sasidhar
36 | Packaging MMP Sustainable Packaging Solutions for Net | Dr C Anandharamakrish-
Zero Future nan
37 Skill NWP CSIR integrated skill initiative Phase [l | Dr V Moni
Development
Synthesis of cost effective potential
38 | CLP RDSF fluorescent materials for security Dr Praveen V K

applications
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Separation and Purification of
ANB RDSF Clavulanic acid by membrane filtration | Dr Rakesh K Yasarla
and column chromatography

Deep Learning and chemometrics
based approaches for synchronizing

AIML R GC-MS and NIR spectra to identify DrV Arun Kurgy
adulteration in edible oil
Development of odour measurement
methods through dynamic

E30W RDSF Er Abdul Haleem B

olfactometry and setting up of odour
emission standards in Indian scenario

Investigation of VOC emission profiles
E30W RDSF from plywood industries: Modelling and | Er.Sravanth Tangellamudi
Reduction strategies

Development of NIIST Ecological Unit
for Faecal Resource Treatment and
EeIe R Efficient Sludge Handling (NECO- =7 SR Sa e

FRESH)

Effective management of wastewater
from houseboats to preserve

S0 R wholesomeness of backwaters for long- Ui (i D Elieiel:
term sustenance of tourism industry
Industry Projects 2024-25
Title Organisation Project Leader
Consultancy Projects

Feasibility assessment of agro-
residue for ethanol production using | M/s. Institute of Chemical
ICT's proprietary technology, using Technology, Mumbai (ICT, Dr Rajeev K.Sukumaran
different biomass hydrolyzing enzyme | Mumbai)
cocktails
Catalyst (Process optimization for
fauis e roduction by isQEREEEL Plant Lipids Pvt Ltd, Cochin Dr Rajeev K.Sukumaran

biconversion from clove oil using
semi- purified soy- lipoxygenase)

Characterization and commercial
evaluation of dynamic fenestration
products

Saint Gobain Research India

(SGRI), Chennai Dr Biswapriya Deb

INSIGHT - Fingerprinting of Shatavari

Plant Lipids Pvt Ltd, Cochin Dr A Kumaran
Extracts

Microstructure analysis of industrial

. SRF Ltd., Chennai Dr E Bhoje Gowd
yarns and polymer chips
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Geo-spatial mapping and inventory
of E-waste in union territory Lakshadweep Pollution Control
g of Lakshadweep and its island Committee, Kavaratti 3 Sl Exdire
ecosystem
Feasibility studies for the
implementation of waste water
treatment plant at 1. Ayuvrdic Kerala Rural Water Supply and
! Hospital Idukki, 2. Taluk Hospital Sanitation Agency (KRWSA) Ui iy D Elieiel:
Katappana, 3. KILA Academy,
Kottarakkara
Environmental Impact Assessment Kerala Maritime Board
8 | (EIA) studies of dredging and disposal . ! Er Sravanth Tangellamudi
. Thiruvananthapuram
at Beypore port, Kozhikode
Preparation of annual compliance
report for EC granted to “Multi- . '
9 | Product SEZ and CRZ clearance for ol Po_rts e S_pe_ual Er Sravanth Tangellamudi
L . Economic Zone Limited
desalination, sea water intake, outfall
facility and pipeline”
Sponsored Projects
Evaluating the functional properties
of plant proteins and starches for ;
1 the potentiallproductd Svelopment M/s Relsus Pvt. Ltd., Singapore Dr K Vasanth Ragavan
including high moisture extrudates
Development of an eco-friendly
process for repurposing animal M/s PA Footwear Pvt. Ltd,, .
2 leather trimmed waste into high- Chennai ERALILE B cthakets
quality leather- like material
Dev.elopment ©7EL IOy 0 East Corridor Consultants India .
3 | Indigenous fibres based yarn for Dr Anjineyulu Kothakota
- . I Pvt. Ltd.
textile and sanitary wear application
Repurposing guar gum by products
4 | for sustainable products : Developing | Taiyo Kagaku India Pvt. Ltd. Dr Anjineyulu Kothakota
biodegradable cutlery and leather
Technology for development of
5 TNEECEE PG [N Ee Plant Lipids Pvt Ltd, Cochin Dr C Anandharamakrishnan
controlled release of flavour (lemon)
and color (anthocyanin)
Processing qf IG5V black M/s Ultramarine and Pigments
6 | and green pigments for paints and . Dr S Ananthakumar
; S Ltd.,, Mumbai
coatings applications
7 Development of two_ component M/s Croyvn Tapes Pvt. Ltd, Dr Sushanta Kumar Sahoo
polyurethane adhesives Mumbai
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Structural, compositional, and
morphological evaluations of
different grades of Si02, Si3N4 and BN
powders for brake disc application

HAL (Hindustan Aeronautics
Limited)

Dr Parijat Pallab Jana and
Dr Subrata Das

Evaluation of solid sorbents for co2
capture from simulated compositions
of blast furnace top gas and stove
waste gas

Tata Steel Ltd,, Jamshedpur,
Jharkhand

Dr U S Hareesh

10

Development of hard composites
from leather industry scoring dust

PA Footwear Pvt. Ltd,, Chennai

Dr Saju Pillai

"

Development of Mg alloy wire coils
used in the ignition system of the
sustained engine of Supersonic Cruise
Missiles

DRDL, DRDO, Hyderabad

Dr A Srinivasan

12

Nano generators integrated smart
tyre for kinetic energy harvesting
and self- powered tyre condition
monitoring applications

MRF, Chennai

Dr Achu Chandran

13

Manufacturing of innovative building
materials from fine rock sand dust

Akashganga Biosciences Pvt. Ltd.,
Maharashtra

Dr S Ananthakumar

14

Extraction of mineral potash from
rock-dust and subsequent utilization
of the rejects/waste-sludge for
making construction bricks

NS& Co., Trichy,Tamil Nadu

Dr M Sundararajan

CSR PROJECTS

Processing, standardization and
application studies of D-Potash ash
(dry and wet) for paints, fillers and
building materials

M/s Aquagri Processing Pvt. Ltd.

Dr S Ananthakumar

Early detection of cancers from blood
samples by Raman spectroscopy

and artificial intelligence: clinical
validation of a cutting-edge
diagnostic technique

M/s Tata Elxsi Ltd.

Dr K K Maiti

Establishing a model community
waste water treatment and reuse in
Nemom block Panchayat, Kerala

Pai and Pai Chemicals Pvt. Ltd,,
Bangalore

Dr C Shermi

Tech

nical Support Projects

Molecular investigation of potential
PGPR bacterial isolates Phase- 1

Sri Bioaesthetics Pvt. Ltd.

Dr N Ramesh Kumar
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New Facilities

Atomic Absorption

Spectrophotometer

Single Crystal X-ray

Diffractometer

Gold Testing Facility






Director’s Scientific and Technical Unit

Dr. C. Anandharamakrishnan
(Director)

Mr. Raja Shekar K. L. Dr. Ribin Jones S. B. Dr. Deepa Balan Mr. Venkatesan J.

(Principal Private Secretary) (Senior Principal Scientist) (Senior Scientist) (Senior Scientist)

Dr. Vasanth Ragavan K. Ms. Arya Senan M. C. Ms. Sangeetha T. V. Mr. Ashik Rasheed
(Senior Scientist) (Technical Assistant) (Assistant Section Officer - G) (Staff Car Driver)

To enhance efficiency and strengthen the scientific and administrative functions of the
Institute, the Director of CSIR-NIIST established the Director’s Scientific and Technical Unit
(DSTU). Serving as the central coordinating body, the DSTU oversees scientific activities,
administrative file processing, institutional events, and day-to-day operational matters.

Beyond internal operations, the Unit plays a pivotal role in coordinating high-profile visits,
organizing official tour programs, managing the Director's engagements, and facilitating
media interactions.

During 2023-24, a dedicated workspace for the DSTU was established, equipped with the
required infrastructure and resources to enable smooth functioning. The Unit is staffed by a
Principal Private Secretary, a Senior Principal Scientist, three Senior Scientists, an Assistant
Section Officer, a Technical Assistant, and a Staff Car Driver.
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Left to right: 1st Row: Mr. P. Kalaiyarasu, Mr. Madhu K., Ms. Anija T S, Ms. Neethu S. Induchoodan
(SO), Mr. G. Padmakumar (SO), Mr. Srinivasa Rao Yella (COA), Mr. K. L. Raja Shekar (PPS), Mr. Amit,
Ms. Sajitha A. L.

Left to right: 2nd Row: Mr. Ramesh Kumar R. K., Ms. Arya Sasidharan, Ms. S. Devika,

Ms. K. Preetha (SO), Ms. Sangeetha T. V.

Left to right: 3rd Row: Mr. Rithwik P. Das, Mr. Sajith P. S., Mr. Nithin C., Mr. Vishnu M. J,,

Mr. A. Sreekumaran

FINANCE AND ACCOUNTS

Left from first row: Mrs. Sheeba Saithu, Ms. Gayathri Jayan, Mrs. Anjali Rani (SO),

Mrs. G. Geetha (SO), Mr. Shyam Sunder Singh (FAO), Mr. Sanjeev Sadanandan, Mr. Vishnu V.L,,
Mr. Sambhu Namboothiri

Left from Second row: Mr. Rejith P., Mr. Pranoy C. P., Mr. Madan Kumar C., Mr. Abhilash S,

Ms. Chandra A., Mr. M. S. Krishnan Unni



STORES AND PURCHASE

Sitting from left to right:

Mr. Bhakthavalsalam G., Mrs. Latha L.,

Mr. Anil Kumar M, Mr. Shenbaganathan A.
(SPO), Mr. Raviswamy H. C. (SO),

Mr. Ghosh T. K.

Standing from left to right:

Mr. Anand Hari, Mrs. Geethu S., Mr. Arul
Prakash D., Mr. Ajayakumar B, Mr. Pavan
Kumar Meena

ENGINEERING SERVICES UNIT

Sitting from left to right:

Mr. Karthik B., Mr. Venugopal V. V. (Head),
Dr. Shermi C., Mr. Arumugam P.

Standing from left to right:

Mr. Suresh Kannan K., Mr. Vineesh Mohanan,
Mr. Azhagan S., Mr. Dharanipathy U,

Mr. Jayadeep M.

NIIST DISPENSARY

Sitting from left to right:
Dr. Ansu A. Suresh (RMO),
Mrs. Sangeethalal E. P. (Staff Nurse)
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India International Science Festival 2024
30 November — 3 December 2024, Guwahati

The 10t edition of the India International Science Festival (IISF 2024) was held from 30 November
to 3 December 2024, at the Indian Institute of Technology (IIT) Guwahati, Assam. This marked the first
time the festival was hosted in North East India. The event was organized by the Council of Scientific
and Industrial Research (CSIR) and coordinated by CSIR-National Institute for Interdisciplinary Science
and Technology (NIIST), Thiruvananthapuram. Key partners included the Department of Science and
Technology (DST), Department of Biotechnology (DBT), Ministry of Earth Sciences (MoES), Department
of Atomic Energy (DAE), Department of Space (DoS), IIT Guwahati, and Vijnana Bharati (VIBHA). The
steering committee was chaired by Dr. N. Kalaiselvi, Secretary DSIR and Director General, CSIR and Dr. C.
Anandharamakrishnan, Director, CSIR-NIIST was the Chief Coordinator and Nodal.

The India International Science Festival (IISF) 2024 was a grand celebration of science, technology,
and innovation, blending education with creativity to inspire curiosity and empower youth across the
nation. Through interactive exhibits, workshops, and thought-provoking talks, the festival connected
scientists, students, teachers, and the public, bringing innovation to even the most remote communi-
ties. Special focus on women'’s development, teachers’ empowerment, and North East India highlighted
inclusivity and diversity in the nation's STl journey.

[ISF 2024 showcased India’s rise as a global hub for innovation, demonstrating affordable excel-
lence, frugal innovations, and solutions for both domestic and international challenges. By nurturing
talent, fostering collaboration, and celebrating scientific achievements, the festival affirmed India’s
leadership in Science, Technology, and Innovation, embodying the spirit of Vasudhaiva Kutumbakam
and paving the way for future breakthroughs.

[ISF 2024 was officially inaugurated by Dr. Himanta Biswa Sarma, Hon'ble Chief Minister of Assam
ina grand opening ceremony presided over by Dr. Jitendra Singh, Hon'ble Minister for Science and Tech-
nology. Dr. V. K. Saraswat, Hon’ble Member, NITI Aayog, Shri Keshab Mahanta, Hon’ble Minister for Sci-
ence, Technology and Climate Change, Govt. of Assam, Smt. Dasanglu Pul, Hon'ble Minister for Science
and Technology, Govt. of Arunachal Pradesh, Prof. A. K. Sood, Hon'ble Principal Scientific Adviser to Govt.
of India, and Secretaries to Government Departments graced the inaugural ceremony.

The theme of [ISF 2024 was “Transforming India into a Science and Technology-driven Global Man-
ufacturing Hub,” aligning with national initiatives like “Make in India” and “Atmanirbhar Bharat." IISF
2024 involved 25 distinct events, with more than 150 technical sessions and panel discussions orga-
nized over 3 days. The magnanimity of the events could be understood from the presence of more than
500 resource persons and 7000+ registered participants attending the technical sessions. The total
footfall for IISF 2024 over 4 days is estimated around 42,000, that averages to more than 10,000 at-

tendees per day. More than 50% North East participation was ensured in almost all events at |ISF 2024.

Given below are the thematic events organized as part of IISF 2024.
1. Curtain Raisers and Pre-|ISF Events
2. Chandrayaan - The Museum of the Moon

3. Science-Technology-Defence-Space Exhibition — Sci-Tech Expo
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4. Science Institutional Leaders Meet - Vision Sansad and Round Table on India as the Global Manu-
facturing Hub through Science and Technology

5. Focused S&T for the North East - Science Odyssey of the North East
6. Global Manufacturing Summit - Make in India, Make for the World

7. Students S&T Village - The New Nalanda
8
9

2

New Frontiers in S&T for Viksit Bharat 2047 - Pragya Bharat
. Women's Development to Women-led Development in S&T - Nari Shakti
10. Ideas for Viksit Bharat - S&T Hackathon
1. Empowering the Youth - Young Scientists Conclave
12. Aspiring Educators and Teachers Workshop - The Gurukula
13. Innovation, Technology and Entrepreneurship - Mission Start-up
14. Transformation through New Age Technologies - Reimagining Bharat Exhibition
15. Meteorology, Oceanography and Ecology - Sagarika — The Tale of Earth Sciences
16. Global S&T Alliance - Science Beyond Borders
17.  Science Literature Festival — Vigyanika
18. Nuclear Energy for Self-Reliant India - Fusion Forum — The Atomic Assembly
19. Student - Scientist Interaction Program - Face to Face with New Frontiers in S&T
20. National Social Organisations and Institutions Meet — NSOIM
21. Science through Games and Adventures - Science Safari
22. Science, Technology, Communication and Media - Media Conclave
23. North East Food Street - The Taste of the Hills
24. Laser Show - Saga of Science Chronicles

The Valedictory was conducted on 3 December 2024 at 2:00 pm at the Main Hall of IISF 2024. The
session was chaired by Dr. (Mrs.) N. Kalaiselvi, Secretary, DSIR and DG, CSIR and inaugurated by Shri Ke-
shab Mahanta, Hon'ble Minister for Science, Technology and Climate Change, Government of Assam. Dr.
C. Anandharamakrishnan, Director, CSIR-NIIST and Chief Coordinator and Nodal of IISF 2024 delivered
the welcome address and presented a brief report on IISF 2024. Dr. V. M. Tiwari, Director, CSIR-NEIST and
Prof. Subhendu Sekhar Bag, Associate Dean, |IT Guwahati addressed the gathering. The winners of the
Mega Expo and S&T Hackathon were honored in the session, which came to an end by a formal Vote of
Thanks proposed by Shri P. A. Vivekananda Pai, Secretary General, Vijnana Bharati.

[ISF 2024 masterfully blended scientific rigor with festive celebration, engaging participants across
thematic sessions that featured active deliberations and collaborations. Nearly half of the events were
new or redesigned, reflecting the scale and ambition of the festival. Showcasing India’s prowess in af-
fordable excellence and frugal innovation, IISF 2024 reinforced the nation’s growing global stature in
Science, Technology, and Innovation (STI) while inspiring both domestic and international audiences.
With a special focus on North East India, the festival embraced diverse voices and fostered inclusive
knowledge-sharing, highlighting India’s emerging role as a global innovation hub, particularly in the
manufacturing sector. By nurturing talent, encouraging collaboration, and celebrating creativity, IISF
2024 stood as a luminous testament to India’'s commitment to advancing science and technology for
societal and global benefit.
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13 May 2024
National Technology Day

CSIR-NIIST celebrated National Technology Day on 13 May 2024, beginning with an inaugural session
at 11:00 AM. Dr. US. Hareesh, Head, HRAD, delivered the welcome address, followed by the Presidential
Address by Director Dr. C. Anandharamakrishnan. A key highlight was the signing of an MoU between
CSIR-NIIST and NIT Calicut, exchanged by Dr. Anandharamakrishnan and Prof. Prasad Krishna, Director,
NIT Calicut, to promote collaborative researchinadvanced scientificdomains. Prof. Krishnaalso delivered
an engaging lectureand interacted with the student participants, expressing high expectations from the
future generation of scientists. Dr. Joshy Joseph, Principal Scientist & Jigyasa Coordinator, proposed the
vote of thanks. As part of the celebrations, CSIR-NIIST Jigyasa organised a Scientist-Student Interaction
Program and R&D facility visits. The event saw the participation of 134 students (78 girls and 56 boys)
from various schools and colleges.

g MIST. NIT-C join hands to promote
research in cutting-edge domains

e b alae o
e

SIR-NIIST joi
inds with NIT-
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19 July 2024
One Week One Theme (OWOT) Program

As part of CSIR's One Week One Theme (OWOT) programme on Chemicals and Petrochemicals, CSIR-
NIIST organized a National Thematic Conclave on Specialty Chemicals and Sustainable Packaging on
19 July 2024. The conclave focused on advancements in specialty chemicals, sustainable polymers, and
eco-friendly packaging solutions. Experts from academia, industry, and government deliberated on
their environmental and industrialimpacts, while highlighting innovations and fostering collaborations
to accelerate deployment of sustainable technologies. The daylong event featured technical sessions,
panel discussions, a Research Scholar Symposium with oral presentations, and R&D facility visits. Over
300 students and scholars from various institutions and CSIR-NIIST participated.
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15 August 2024
Independence Day, 2024

CSIR-NIIST celebrated the 79th Independence Day on the 15th August, 2024. Director, CSIR-NIIST hoisted

the national flag and staff, students and retired employees participated actively in the celebration.
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19-22 September 2024
World Food India 2024

CSIR actively participated in World Food India 2024, a flagship event organised by the Ministry of Food
Processing Industries. Coordinated by CSIR-NIIST, five CSIR labs — NIIST, CFTRI, NEIST, IHBT, and IICT —
showcased their technologies and products at a dedicated 140 sq. m. central stall, ensuring maximum
visibility. Start-ups that commercialised CSIR technologies also exhibited alongside. The CSIR stall
drew significant attention from ministry officials, industry leaders, and international delegates. CSIR
representativesalso participatedin sessionsand paneldiscussions, deliveringa key talk on Sustainability
in Food Packaging.

17- 30 September 2024
Hindi Fortnight Celebration

Conducted on 17th to the 30th of September 2024. The celebration aimed at promoting the widespread
appreciation and understanding of the Hindi language among staff, students, and contract staff within
the institution. Various competitions like Tazveer Kya Kehati Hai, Memory Test, Hindi Essay writing,
Poster Making, Antakshari, Hindi Solo Song and Hindi puzzle were also conducted during the celebration.
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7 October 2024
CSIR & CSIR-NIIST Foundation Day- Open Day

CSIR-NIIST Jigyasa organized an Open Day on 7 October 2024 as part of the institute’s Foundation Day
celebrations. The event began with an inaugural ceremony featuring a welcome address by Dr. U.S. Hareesh
and a presidential address by Director Dr. C. Anandharamakrishnan. Guest of Honor Dr. Atanu Ranjan
Pal (CTO - Process, Tata Steel) addressed the audience, followed by the Foundation Day Lecture by Dr.
Ashutosh Sharma, President, INSA, on “Science and Scientists in the New Millennium: Brave New World.”

Key highlights included the signing of an MoU with Tata Steel Ltd., a technology transfer to Leafy Leather
Pvt. Ltd,, and the release of the CSIR-NIIST Annual Report 2023-24. The institute also felicitated long-
serving employees, retirees, and meritorious students. Shri S. Antony Peter Raja delivered the vote of
thanks. In the afternoon, Dr. Deeksha Awasthi delivered a session on “Research and Mental Resilience.”
The Open Day drew participation from 906 students and 72 teachers from 22 institutions, who toured
research labs and engaged in science-themed games and activities.

ki 1 s - m .
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SCIENTIST- STUDENT INTERACTION || VISITTO R & I FATILITIES
POPULAR SCIENCE LECTURE FUN GAMES AND QUIZ

8 October 2024
Swachhata Hi Sava Campaign, 2024
As a part of Swachhata Hi Seva Campaign, 2024 a mass cleanliness drive was conducted at CSIR-NIIST

on 8th October, 2024. In addition to that, a cleaning programme was also organized at Nemom railway
Station on 8th October, 2024.
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17 October 2024
Inauguration of the Centre for Gold Assay and Hallmarking

The Centre for Gold Assay and Hallmarking at CSIR-NIIST in Thiruvananthapuram, Kerala, is a state-of-
the-art facility dedicated to ensuring the authenticity and purity of gold jewelry. Officially inaugurated on
October 17,2024, by Dr. Jitendra Singh, Minister of State for Science and Technology, the Centre is equipped
with advanced technologies like the Energy Dispersive X-Ray Fluorescence (ED-XRF) machine for non-
destructive gold purity analysis and a laser engraving machine for precise hallmarks. Other key facilities
include a cupola furnace for fire assay testing, an annealing furnace for controlled heat treatment, and
precision weighing balances. These advanced tools ensure the highest standards of quality control and
reliability in gold testing and hallmarking, fostering trust in the gold industry.

17 October 2024
Inauguration of the NIIST Exhibition Area
Dr.Jitendra Singh, Hon'ble Minister of Science & Technology, inaugurated the newly established exhibition

area at CSIR-NIIST! This space showcases our cutting-edge research, innovations, and contributions across
various fields.
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8 January 2025
Inauguration of the VIP Lounge
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Dr. (Mrs.) N. Kalaiselvi, Secretary DSIR and Director General CSIR, inaugurated the newly set-up state-
of-the-art VIP Lounge at CSIR-NIIST. The facility is designed to provide a welcoming and comfortable
environment for distinguished guests.

8 January 2025
Inauguration of the Glycemic Index Research Unit

= : — \
Dr. (Mrs.) N. Kalaiselvi, the Director General of CSIR and Secretary of DSIR, officially inaugurated the
Glycemic Index Research Unit at the campus on January 8, 2025. This newly established unit is dedicated
to facilitating research in the areas of glycemic index, nutrient absorption behavior, and the dynamics of
food digestion.
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8 January 2025
Inauguration of the Single Crystal X-ray Diffraction Facility

Dr. (Mrs.) N. Kalaiselvi, Secretary, DSIR and DG CSIR, inaugurated the new X-Ray Diffraction Facility at
CSIR-NIIST on 8th January 2025. The state-of-the-art Rigaku Oxford XtaLAB Synergy-S is equipped with a
PhotonJet-S Cu-source, kappa goniometer,and a HPC hybrid photon counting detector for small molecule
3D structure analysis.

26 January 2025
Republic Day 2025

CSIR-NIIST celebrated the 76th Republic Day on 26th January, 2025. Director, CSIR-NIIST hoisted the
national flag and staff, students and retired employees participated actively in the celebration.
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28 February 2025
National Science Day 2025

CSIR-NIIST marked National Science Day on 28 February 2025 with a series of engaging events,
including a Science Outreach Program, Energy Literacy Training, R&D Facility Visits, and Science Game
Stations, aimed at fostering scientific curiosity and awareness. The event was inaugurated by Prof. Rohit
Srivastava (Vigyan Shri 2024 awardee, |IT Bombay), who also delivered the National Science Day lecture,
emphasizing the transformative role of science in societal progress.

Atotal of 465 students and 37 teachers from 14 institutions participated. A key highlight was the Energy
Literacy Training session led by Dr. K. N. Narayanan Unni, Head, C-SET, attended by 265 students, who also
pledged to adopt sustainable energy practices. Participants explored cutting-edge research labs and
enjoyed interactive Science Game Stations that promoted critical thinking and scientific engagement.
The celebration successfully inspired young minds to embrace science and sustainability.

3-9 March 2025
International Women's Day, 2025

The International Women'’s Day was celebrated at CSIR-NIIST celebrations were held from March 3rd to
9th, 2025, at the CSIR-NIIST. The events conducted as part of the programme focused on empowering
women, promoting gender equality, and raising awareness about critical aspects of women's health,
fitness, nutrition, and overall well-being. The celebrations saw enthusiastic participation from CSIR-
NIIST staff, volunteers, and several distinguished speakers, creating an event that was both educational
and motivational.

I hﬁ:.-ﬂ Tarw womie
cmal Women s Day Celebration

Vigilance Awareness Week-2024

As part of the observance of Vigilance Awareness Week 2024, a comprehensive three-month campaign
on Preventive Vigilance was organized at CSIR-NIIST, Thiruvananthapuram, from 16th August to 15th
November 2024. The campaign focused on five major areas—Capacity Building, Identification and
Implementation of Systemic Improvement Measures, Updation of Circulars, Guidelines and Manuals,
Timely Disposal of Complaints, and Dynamic Digital Presence.
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VIGILANCE AWARENESS WEEK 2024
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A wide spectrum of activities and outreach programs were undertaken both within the Institute and
beyond its campus to foster vigilance awareness among employees and the public. The key initiatives
encompassed capacity-building workshops/sensitization sessions, and training programs for staff
members; the implementation of online portals for guest house booking, project student intake, and
the Project Management System (PMS) for the PME Division. A series of competitions such as debates,
essay writing, elocution, quiz, poster designing, and cartoon drawing, were also conducted during the
campaign period.

Bio-Electrochemical (BEC) Technology for Bio-Hydrogen (Green H2)
Production from Wastewater

Under the CSIR-Hydrogen Technology Mission (H2T), CSIR-NIIST developed a solar-assisted integrated
bio-electrochemical reactor system (BEC) for the simultaneous production of green hydrogen and clean
water from domestic/municipal wastewater. The BEC enhances the metabolic activity of electroactive
biocatalysts by supplying key nutrients and electron donors/acceptors, promoting organic contaminant
breakdown alongside bio-H, generation. A2,000-litre pilot plant has been designed and commissioned
at CSIR-NIIST. This innovative BEC technology offers a sustainable, green solution for hydrogen
production coupled with efficient wastewater remediation.
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IG, 2 G ethanol and biofuels - process development, analyses and pilot
scale operation

Pilot scale demonstratlon and VISIt to BPCL Ernakulam

Sanitation Capacity Building Programme for SEUF Officers

CSIR-NIIST organized a training program for officers of the Socio-Economic Unit Foundation (SEUF)
focused on grey water treatment and solid waste management. The program aimed to enhance
practical skills in managing household wastewater and promoting sustainable waste practices. Key
technologies such as anaerobic digestion and composting were covered, enabling participants to
implement effective community-level solutions. The initiative supports sustainable water use, resource
recovery, and strengthened environmental stewardship at the grassroots level.

Introduction to Life Cycle Assessment Studles In Bloprocessmg and
Chemical Engineering - Phase |l

Course coordianated at CSIR NIIST for participants from 1ITs, NITs Oil manufacturing companies and
industry personnels.
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193@?2024
UHh Hodig T AH

HTEIMSHR & Th Aodlg Uah A1H A & ded, (THST Afed) 3R dar @I (CLP) 9 3memid,
WTEIMSIMIRISET TR A Tar Nefahr deae (HTa3mS3R-TA3mSsTad) & 19
SIS 2024 &1 ‘TaY WA AR FURCTY Yhfoier w Tsdy Al sieda &1 3malste |
%ﬁw,mﬁwmﬁéﬁwmﬁ?aﬁﬁmwﬁwﬁmmﬁTﬁ
TAfaRoT T 3T W gHTT R faAws, gaar 3R gfafafRat garr o=t $r g1 389 e W
AdITdH dATfIeh 3T Tehellehl TaraRl & 8 39PR fohdT -1 3R 3SINT HeAeT &l Jiearad
feram amar arfer 37erell AT 1 HUROMT deheilehl 3R 3cqral &1 dsil § o] foham S dh| |1
&, R, Aeforer FEU= 3R 3T F $Ig Aeas T & 9T e v aifes ey Aaor
JCRAT TART A T1 AT off Th IR AT Bear & BaURST & T SIRwahdr el ST T |
ATEINEHR-TANSISTHE & 3RAST 58 FRIGA & dehellehr T, U ==, e ST sy
e e orEt garT Aif@s yegfaar anfder of, 3 rqawre va fawe giawnsit @ ahr anfae
7| %WW@WWNWWH@?&%W%OWW%M%@%
Toley dTel hIHH H iAo gul

15 3TFd 2025
Taaaar fgaw, 2025
HTHIMSIR-TANSISTHE H 15 3P 2025 & 79ar Faaadr &aq #Fmm wam| f@eers,

TTTINSIR-TAINSINETHE SaRT ISET €a BT IT| H AR W TTATH & HaTania,
faeat@at qur darfaga weAamEt & ScaEydas Ud Eihad &7 & FARE A e o]
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22-19 fAdeT 2024
fareg @reT s 2024

faea @eg HRd 2024 &1 M3 19-22 September 2024 & R 5 fEeell & FITfd AT Tdd
R ASUA H fRIT a7 I WIGH 3T &1 Ueh HI TSI AT, FTHHT TSI TWeT THERIT
36T HATT (MoFPI) gart faham araml Hivdsmgam o fava @ey #Ra 2024 # &mer fer,
e HTE3mE3mR Fr 5 GARTEB I —HTa AR -UASISTHC, HUETSIR-GITHERAS,
DTHHTSH-TASIHSTHE!, TTHISHR-STINIET JUT THISIR-TSIHTSHE—T 37917 Tieharait
UG 3cUIe] & Y& fhdT| 38 Tediell &7 FHead HTH3MS3R-UANSHSTHC, [vaaid e gan
foram o] ATHIMEHR &7 TeTel gt & g & HWhad 2adr & T 140 a7 Hex &% &
U AT Ud fafdse Feid a1 HTHE3TE3R TAERMET3T & Ard-ArY, TSR TIETRATAT3iT
¥ dicififenar grcd aXa arel TCC-3708 o ¢ 379e 3cdrar F1 Yol fharl  Affes Faret &
aftss 3RIFN, el @ 3canT & gfafafer gor fageh sfafafRwsel & Svasmssm w&ia &
HHOT fFaT, fOTd getell & el Terfd WX A Jgd-Ugd 9aF Wl 39 JfaRed, a3
o fded @ey "R & RAffie T3t vd Ya9ar TaT3it 1 FareT fonan, 39 HeT foar aur @ed
UHIST &1 H Fddr TR Teh ATEdr= o G&dd o

17 ¥ 30 RAdeX 2024

B g@aEr ¥aRE

ey q@arsT FARIE &1 IS 17 & 30 RAdeR 2024 & R fhar a7 38 ARG & 366
TEATA & hAaRAT, et qur a@fder saaikar & 9T G A & caae JaR-99R, T

Td GHST I ForaT ¢ell AT| FARIE & NI €A AT gl &, T gOeT, REY feer age, aeex
fYaAToT, 37aTeTd, fBer vaher afta a2r & ugelr Sy R_ffea wfaf@arand & o 3maes fhar )

7 3FcaT 2024
a"lwm@:m Uq HTHITEHR-TANTSHSTHE TA9AT fead - AT feaw

HTHIMSHR-TANTSINSUHE fHAHT o 7 3¢aR 2024 H HUHINSHR-UAINSINSTHET FATIAT
feaq & A W AV aw w1 IS T SRimA &1 AR qated 10:00 g9 3eures
ARG & WY g1 ST . g%, YU, TIIRUS, MUANSIHR-UANMSHISTHS o @fr
Taera frar 3R & @ TACTHHSUT, ﬁr&am ATHINSIR-TANSHSUIST ' 3TETET HITOT
feam wwa & RAfdse 3fafd 3. s o ure, A deaf@dr e (aw), aer we
fafaes, aﬁgﬁq?ﬁaﬁﬂmﬁmﬁ%ml SHh TR, HEY Ay 3. YT AT, 3reed,
gﬁuﬂﬁammm qd &=, %muaq‘raa’lﬁﬁﬁr%aqm aqmrwr{ $EITYT W
SFET TF INAE fredeaiar S WIhER, 3MSITSE HAR @RI T Hgarsar H Ao 3R
deTieleh: Teh GRIFd #S gl %wwwmmﬁ?ﬂ?cmwm FEJ fRaT I T| 6 HEET W
mwaﬁm-wmmaﬂ?aawﬁﬁﬁég,amwasmawsﬁmwwmm
icauici mmmmmmmmmwmmwwa:m
e fIrhr BT 87 Feet E3M| Hrdsha %W@Wﬂéﬂﬂmﬂ%ﬁﬁﬂﬁ@rmw
2023-2024$raﬁfaﬂ1aﬂﬁmmmlWﬁﬁwﬁzsﬁaﬁrwqﬁmmmﬁﬁ
a&zozszoz4$@aﬁaaaﬁmﬁﬁamwmmwm$ﬂwmﬁmﬁa
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frar s it @3 &1 @A 4 vE. 3fieoh dex e, gemafae 3R, HasnEsiR-
UASINSUAST EIRT Todrdle; JEATd o A G| IHRTed FF H 31 Q6T I, FEAraeh, e
AMSH Td Tolldel Heod ged UadsT o IegEtle AR AEdS geoar fawg W eareds e

$H HRHA A 22 FEAEr (1 egmer 3R 21 Agifdcarer) @ «ererer 906 fagamdt (307 o 3k
599 BE) aur 72 ek (29 g¥W AR 43 Aferd) wfFAfoa gVl it =« HTHTSIR-
TASMSIHTSUHE AT ITEUTT GIALT3T T GRS T FHOT fohar aur Wor Tt 7 o smr
foram|

8 3ragaY 2024
FaTadl & dar JfAIeT, 2024
Taeodr & Far A, 2024 & 3qdaT H 8 IR 2024 F HIUHATSIR-TANSISTHE

93 YA W Taeodl HRIET ST Fhar 71| g@a AR, 8 agar 2024 H AHH Yoid
AT W ) Ta=SdT FRIGH &7 el fhar am|

17 3reFga 2024

ot AedHeT T BITAITRIT Fg HT IgHTEH

e F fasadad Rud HTaEsmSaR-Ta3ms3msrads # ¥ufid Faul W@ wa giewir &g
TIUT JTENCT T YTATOTRT U el FiARTd #ia 8 AT U caryfen giaem g1 58
e I 3euied 17 3facs} 2024 1 3. foides g, AT U #N (e 3 dieznfare)
eaRT fohar a1 T| Ig e JifAATeNcAs Tl etrar faveivor & fav wefelt f3eufdia veaY welkdd
(ED-XRF) #Me U1 | glelATh 3iehel g oIoR 3cehlvlel &Ml ST 3ot Hegifatiehai &
gafoold &1 30 9HE Fawnsit # 313 3T w8107 & fov Fuien #edl, @afd A1 3uar
& AT reiieret oedl, auT 3=d ARYeYdT dier RIs] MAST &1 A 3ol IURIOT F0T Q&1 T
BIGTATIchaT & F[0TaaT =0T 3R faREHATT & Hafea Hielehl I FiARTT Hcd § aar o
3cger A favary T e Sl &

17 3rFgsX 2024

TAIMSITSTHET el &F FT 3gures

3. Saeg g, AT A v dieafihr 7 o HTEmSaR-Tasmssmguadr # dAqeafd

Vel &1 @ 3eures fhar| TE AT §AR Yl My, FAaraRl AR &A= &=t & fhe v
ARTETT HT TEfTT F g

8 Sadt 2025

diarsd gdltetrerr &1 3qETET

3. (M) TS, Folded!, TG ITHIBIR TG HAGIaced, JTHAINBIHR, o HTHISIR-
TANSINSTHE A AGEUNT AT foieh ANIMSUT TcheflerT 1 3e@mes fhar| Jg giaen fafrse
fafat & fov T FTARTEATT AR IRTAGIS aIdidaRur Yeld aal & 3663 & iffefeqd $r
TS &
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8 STAadr 2025

TASHIAF FIFW WU $HI$ FT 3GUTS

3. () TA. Foded!, HABIeIeerh, WTHAINSHR T TfT, TSI o 8 SiAadl 2025 &
IR # ToSHAE S5 AU SHS F GRS IHeA fHATl G  AGEANIT FHS
TASENAR S3HH, Uk cIcdl & HIMYUT SR IR Wi ureleT hr aifaeflierar & &3t 7 rgaen
H SordT &of & far gufda &l

8 JAadl 2025

e fhved -y faade giaeur #1 3eued

3. (A1) TA. Felbed!, IRG, VTSI Td AGITIGeus, HTHIMSIR o 8 STdadr 2025 &t
ATEIMEHR-TANSINSTHS # o8 varg-Y fdactr Giaer &1 3e@est far| dcargi=e Rigaku
Oxford XtaLAB Synergy-S 34shioT & PhotonJet -S Cu- source, SedT Nfadiedley 3R o 37opsit
1 F3-3mamet FXEe faRevor & fov HPC g1sfsis wiela s3feer fSesey Siell giaenw 3ucrstr ¢

26 Sy 2025
IvTaa fead, 2025

WTEIMSIR-TAINSISTIST F 26 SToTadl 2025 T 76dT I0TGT Gad ARG HART 1| [Aeereh,
VITHHTEIR-TANTSINSTHE GaRT A EdsT BErdT AT AT Ho=ma, faearidiat A darfage
FHARAT of ARG & Afsha 7 & a7 form|

28 THIad 2025
I s fgaw 2025

ATEINESH-TAINSHSTHS &7 28 T 2025 I T G767 Raq A & 3qeied 7 HrRIHAr
dI Teh AYS HGll I IS 1| o1 A= & el 33 Hrdshd, Fofl ATER
fRIEToT, Frawm HHOT qUT A=A A T AT &, STt 3T dATS SAREhAT Td AT
I Serar gelr Tl

HRAFA FT 3eued W. Afgd AMareaa, &A= M-2024 WEHR Tedshdr vd GA ge¢d, T
WIhER, 3MSIHTSE diFd SarT foham I T| Segiel TS faaiel fGaq sareare o weqa fanar| o
AATEdd & VT H FATST T Gorid 7 4=t va Gle@farehr S Ageaqol #ffAer W Tehrer srell
I TUT 3T FITATRIAT &l Tarar 301 & fow 9Rd fomar |

$H FIhA H 14 TEAE A 465 faearedl vd 37 Rareh «nfder gUl gfenfardy Hr deasmssinr-
meﬁw&%@mmmwmmﬁwwmwmw
g3, mﬁmwaﬁm‘fﬁdqmm Eﬁ'dlo-lchl*{l e

& & vo@ 3MRYull & & U Fofl ARRAT TRALTOT ET, 54 1. &. T, AR™UE 3o, 99,
-, DTAINESHR-TANSHSTHE eaRT AT fordm Iram| 380 TF & 265 faeznfdar a omr
foram| gfRIeToT T FTT 3eRT Foll TIETOT, AT a7 Sl Foell ATt & FaAmen= & i
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I HIAST I FATERAT TG AT 3H TN W eIt F FeFAer Fall sagr 9= dr
A o |

FIHA H AT T T off O, S8l ol o Aoer 3R e Wal & omwer o, & 39
dafae AT 3R TATIT-TATST &THAT T WEAT &1 TTIMSIR-TASISTIE & TSI AT
feag gARE fJae 3R FT geRar # 3R s & 3789 9%d 3§, 3R o1& &1 399 IRt 3R]
&I gfldr & 9R # IR ¥ F @ & foaw aRd fhar

9-3 AT 2025
AWy Afgar @@ 2025

HARASET AT Eaq@ FT 3T WTHIMESIR-TANESIETHEE & 3 ¥ 9 AR 2025 T fFHar
IRAT| FRHA & Hdd FATAd Afafafedt &1 3egea Afgensit A qered orar, folor AT
qorar o 3R A3’ & Fareew, fhead, Avor AR FHT HoAT F Heca ol dgest & ufd
SRRl $helled TR Shigd AT 3T IS & HUHNSIIR-UAITSISTIE & FAATRAT, TITJTHT
3R Fg wfafSed a3t F 3caegdes e foan, Gad a8 3maee Afarw 3R 9w Qe &9 &
Awel &

16 3191Ed @ 15 A9+« 2024

Hdedl SR dT Godig2024-

Helohell STHTEehell HCTE 2024 & AT W, HITHIMSIHR-TANSIHSTHS, faadad i & 16 39
¥ 15 dAaFaR 2024 d& FARE TdhdT W Teh TGS did Heledl HT ATHAA T I=AT| Tg
AT ot @ Tl W hied ATt fAHTOT, GUmeieTd U 3urdi 1 g 3R fhaeag,
aRe, feem-fAder 3R HAepsrel &1 e, Rivgdl &1 #7g W e, 3R afahe Bioea
3ufEyfa|

FEATT & Hax 3R IRIT & T8 ST & S8l 9 FHATRAT 3R SAdT H dohdl ARTRGdT Sl
& v faffier arfafaferar 3R 3m3el SRisA IS v 70| yoq@ ggel # Heamar & fov
&THAT THTOT SRR /FdesTelierar @9 3R JRIeTor Srisha nffe &; HfAfY a8 giher, aR@ewer
o 97df, 3R flveas Bdea & T Nioee gaus Jomel & Hiddsd Al & Heads ot
foar | Hf@ae afr & e ae-faare, Ry dws, e, gead, dee Barsfer it
HIEe Zrger et FfaAfArant v o s@er 3mfaa i g

3afdrse e & Stg-gEee (M H.) 3cues F fav Si9- fggaamafas (BEC) wigaifar

HTHIMSHR- grsgloled TR et (H2T) aRAeer & 3iadfa dk-weilRa vdiga Sa-
fegararafae Ruaer gomel (BEC) fafdid &1 18, fS@eh 368 TeR A= & 3ueley Bel/
m%m%ymm@wmu%aﬁmwwmmwm%lﬁmﬁ
BEC wleifahr 1 ofer faegamardiaies §9 & Afhd Sig-3c0eh &l Td19ad afafafer i dar g,
o fov 3aad/3eefas dive dod, soidcid Ta AT &IdT Yeld U S &1 Ig 9fshar sia-
gIS3IeTel 3cdcet 3N FaTo ool Folel & foIv Sifde Howen! & 3irdiaor a1 3qads & 3dtod
Al &1 AT ufhar & 3R W), HUTSIR-TASISTAS H BEC Urdelc I (&THCT:
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2000 fex) @ f3asa 3R Seree fRar amam| BEC digaifdier &f el H2 3cargar 3R 3mafse
T & 3UAR & AU 3eodd EH3 &R dheileh & &I H 3UAET fHAT JATCT &

SEUF 33f«+RaY & fow Taeodr &tddar [&Ar sisa

DTS IHR-TAINNSISTHE & FTATTAR-3MTF 5HhS w38 (SEUF) F bRt & fow
&TAAT Ao SishA 3 fahar, o v Siel 3uar 3R 319 3ruflrse yawe dieafafear
W%%Tq%ﬂ%ﬂlgﬂﬁ%ﬂﬁ@ﬁﬂﬁﬁ%ﬁé:mm Ay ¥ &
A, et 3 U3 Ul ¥ 3cUeed YET ST & Tate & QIY-H1Y TAd I IHUTASE GaereT gur3it
I ] el H 3eTeh Aol HR AT iUl T dTA1 AT

SRHH H YAG doheilehl oI 3aFdT 9rae AR HFOe a0 H A fomar @, foaa
PR AT TR W T 3AfISE IR @l dgTar ool o v 3Ty deheiiehl Al &
gafsold gul 3eTehl &THCT Y FSIgd &eh, g Ugel Hd Sfel 3YANT & HASS &l &, AR
Wﬁmm% mmwﬁﬁwmﬁmm%lﬁmm
Wwﬁﬁa;ﬁmwﬁiwmwwwﬁawﬁwﬁmaﬂaﬁmaﬁﬁmam%l
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Awards
&

Recognitions




AWARDS

Dr. ANJINEYULU KOTHAKOTA

Fulbright-Nehru Academic and
Professional Excellence Fellowship 2024
Prof. Gurcharan Singh Bains Award 2024

Dr. JUBI JOHN

Thieme Chemistry Journals
Award - 2025

Dr. ACHU CHANDRAN

SERB-SIRE Fellowship (2024)

Best Published Paper Award (IIM)

Finalist (Manohar Parrikar Yuva
Scientist Award; 2024)

Ms. SANGEETHA MOHAN

Prof. Dr. A. Hisham Endowment Award
in Phytochemistry-2024

Dr. C. ANANDHARAMAKRISHNAN

Rashtriya Vigyan Shri Puraskar 2024
Tata Transformation Prize 2024

Dr. R. B. RAKHI

MRSI Medal 2024
Woman Achiever in Science 2025
(St. Theresas’College, Ernakulam, Kerala)

Dr.T. P. D. RAJAN

National Metallurgist Award 2023
(Ministry of Steel)

Dr. SUBRATA DAS

Scientific High Level Visiting Fellowship
(French Institute in India; IFI)

Ms. AVIJA AJAYAKUMAR

SERB-
Overseas Visiting Doctoral Fellowship



AWARDS

POSTER & ORAL PRESENTATIONS

Dr. Parijat Pallab Jana First prize for the oral presentation; International Conference on
Science, Technology and Applications of Rare Earths (ICSTAR-2024),
Thiruvananthapuram.

Ms. Riya Martin Best Poser Presentation Award; National Seminar on Neoteric Advances
in Chemical Sciences (NACS 2024), Thiruvananthapuram.

Ms. Pavithra V. Prabhu Best paper award in Chemical Sciences; 37" Kerala Science
Congress organized by KSCSTE, Thrissur.

Mr. Muhammad M. Best Poster Presentation Award: 78" Annual Technical Meeting of
the Indian Institute of Metals (IIM ATM 2024), Bengaluru.

Dr. Simi V. S. Best Poster Presentation Award; International symposium on
“Transformational Technologies in Materials and Manufacturing” and 78th Annual
Technical Meeting of the Indian Institute of Metals (IIM-ATM 2024), Bengaluru.

Mr. Sumith S. Best Paper Presentation Award; the Research Scholars' Symposium on
"Metals, Materials, and Manufacturing" organized by the Indian Institute of Metals (IIM)
Trivandrum Chapter.

Ms. Mumthaz Salim Best Poster Award; 15" International [IUPAC Conference on Polymer-
Solvent Complexes and Intercalates (Polysolvat-15), Kolkata.

Ms. Akhila N. S. RSC Material Advances Best Poster Award; 151" International IUPAC
Conference on Polymer-Solvent Complexes and Intercalates (POLYSOLVAT 15), Kolkata.

Ms. Devikrishna K. S. Best Oral Presentation Award: 23 Prof. KV. Thomas Endowment
National Seminar on 'Frontiers in Materials Science'

Ms. Nandhana Sudhakaran Best Poster Award; APA-EPNOE-GFL International
Conference 2024 on 'Polymers for Advanced Technology!, Jaipur.

Ms. Anjana E. I. Poster Presentation Award; International Conference on Science,
Technology, and Applications of RARE EARTHS (ICSTAR-2024), Thiruvananthapuram.

Ms. Anagha Ramesh M. Best Poster Award; National Conference on Recent Trends in
Materials Science and Technology (NCMST-2024), Thiruvananthapuram.



National Accreditations

Food Safety and }tandards
Authority of Ind/a

TC-14725

The ETD laboratory at CSIR-NIIST has been granted with EIC/FSSAI-NABL integrated
accreditation for the testing of quality parameters as well as contaminants including
Dioxin like POPs and heavy metals in various food, feed, water and environmental
matrices. This major achievement reinforces the institute’s national leadership in quality
testing and regulatory compliance. CSIR-NIIST is the only NABL accredited laboratory in
India for the measurement of odour in ambient air. The accredited facility has enabled
revenue generation through sample analysis and created eligibility for Environmental
Impact Assessment (EIA) projects, for which NABL accreditation is a prerequisite.

NABET . |

The Environmental Technology Division of CSIR-NIIST has been accredited with three
new sectors by the Quality Council of India - National Accreditation Board for Education
& Training (QCI-NABET) with the certificate no. NABET/EIA/24-27/RA 0333 dated June 12,
2024 valid through March 17, 2027. The current accredited sectors are

i. Mining of minerals (open cast only)

ii. Ports, harbours, dredging and break waters



Generdl

Information
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Deputation
Sl. No. Name Present Designation Place of visit
1 Dr. Vijayakumar C Sr. Principal Scientist Poland
2 Dr. K Madhavan Nampoothiri Chief Scientist Hungary
3 Dr. Binod P Principal Scientist Italy
Indonesia
4 Dr. C Anandharamakrishnan Director
Egypt
5 Dr. Adersh Asok Senior Scientist Gefma”y' Austria &
Switzerland
6 Dr. Prathish K P Principal Scientist Singapore
7 Dr. Subrata Das Principal Scientist France
New Zealand
8 Dr. Anjineyulu Kothakota Senior Scientist
USA
9 Dr. K Jayasankar Sr. Principal Scientist Sweden
Transfers
1 Mr. Prasenjeet Mitra (SPO)
2 Dr. Somu Roy (F&AO)
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PROMOTIONS

CHIEF SCIENTIST

¢ Dr. B. Krishnakumar

e Dr. K. N. Narayanan Unni
e DrT.P.D. Rajan

e Dr U.S. Hareesh

e Dr. E. Bhoje Gowd

PRINCIPAL SCIENTIST

e Dr. Nishanth K. G.

Dr. Partha Kundu

Dr. Prathish K. P.

Shri. Abdul Haleem B.
Dr. Praveen V. K.

Dr. Jubi John

SR. TECHNICAL OFFICER (3)

e Dr. Ramaswamy S.
e Shri. Jedy Jose
e Dr.D.R. Sobhankumar

SR. TECHNICAL OFFICER (2)

e Smt. Saharuba P. M.

SR. TECHNICIAN (1)

¢ Smt. Sangeetha Lal E. P.

SSA

e Shri.Ghosh T. K.

SENIOR PRINCIPAL SCIENTIST

e Dr (Ms). P. Nisha

¢ Dr. Karunakaran Venugoypal
¢ Dr. (Ms) M. V. Reshma

e Dr. A. Kumaran

¢ Dr. M. Sundararajan

e Shri. Moni V.

¢ Dr. C. Vijayakumar

e Dr. K. P.Surendran

e Dr.Joshy Joseph

SENIOR SCIENTIST

e Dr. Sushanta Kumar Sahoo
¢ Shri. Dhani Babu Talakala
e Dr (Ms). Ishita Neogi

e Shri. Venkatesh T.

e Shri. Saurabh Sakhre

¢ Dr. Suraj Soman

e Dr. Anjineyulu Kothakota
e Dr. Adersh Asok

e Dr. P. A. Balakumaran

¢ Dr. Akshay Dilip Shende
e Shri. Venkatesan J.

EXECUTIVE ENGINEER

e Shri. P. Arumugam

ASO

e Smt. Sheeba Saithu
e Shri. Satheesh Kumar B.

JSA

e Shri. Rejith P.
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