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Government of India
Director General

Ministry of Science and Technology O
Council of Scientific & Industrial Research

Department of Scientific & Industrial Research

MESSAGE

I am delighted to learn that CSIR-AMPRI has established a new Biomimetics and
Biomaterials Division. This specialized division will focus on the fundamental and
advanced applications of biomimetic materials, bio-inspired materials, and
biomaterials, including their integration with life sciences across diverse sectors such
as biomedicine, biotechnology, strategic initiatives, and defence.

I am confident that CSIR-AMPRI's efforts will position CSIR at the forefront of
cutting-edge research in biomimetics and biomaterials, paving the way for innovative
technologies that will benefit society as well as the strategic and defence sectors, either
directly or indirectly.

Through this initiative, CSIR-AMPRI is expected to develop antimicrobial products
such as skin patches, wound dressings, food packaging materials, oral care solutions,
cancer therapies, urinary catheters, bone implants, and more in the coming years. These
advancements will not only contribute to Atmanirbhar Bharat but also support other
research institutions across the country in conducting advanced biomedical research.

I extend my heartfelt congratulations to CSIR-AMPRI for establishing this specialized
division. My warmest wishes for the success and progress of this new division and for

the dedicated CSIR-AMPRI team driving these efforts.
(N. Kalaiselvi)

January 24, 2025
New Delhi

Anusandhan Bhawan, 2 Rafi Ahmed Kidwai Marg, New Delhi-110001

Tel: 23710472, 23717053, Fax: (91-11) 23710618, E-mail: secy-dsir@gov.in; dgesir@esir.res.in; Website: www.csir.res.in

1




5

INDIAN INSTITUTE OF TECHNOLOGY KANPUR
DEPARTMENT OF CHEMISTRY Phone :0512-258-7291/7577
KANPUR - 208 UIE, INDIA E-mail :vinodks@iitk.ac.in

Vinod K. Singh, Fna, Fwas
Institute Chair Professor

J 24, 2025 \

To whomever it may Concern

I congratulate CSIR-AMPRI for the foundation and establishment of a new division titled
“Biomimetics and Biomaterials”. The division is dedicated to designing and developing advanced
functional biomimetics and biomaterials for societal benefit. This new division will contribute
immensely to advancing basic science and generating new technologies and products based on
biomimetics and biomaterials to cater to national and international needs and visualize global scenarios.
The products designed here will directly impact society by improving healthcare. It will also help our
nation to reduce dependency on other countries for various biomedical products and thus support
Aatmanirbhar Bharat. The various products under development in the near future in this division are
advanced wound dressings, tissue engineering scaffolds, antimicrobial urinary catheters, antimicrobial
bone implants, biosensors for neurological disorders, self-healable skin patches, healthcare including
life sciences and many more. I am sure this division will help other universities and institutes in
Madhya Pradesh and nearby states perform advanced biomedical research. I convey my best wishes to
this new division and the team’s progress and upliftment.

Finally, I congratulate Dr Avanish Kumar Srivastava, the Director, CSIR-AMPRI and Head, Dr J P
Chaurasia, Head of BED, for their extensive efforts to establish this unique and ambitious department of
“Biomimetics and Biomaterials™ for the CSIR-AMPRI and the country. My warmest wishes for the
success and advancement of this new division and the involved CSIR. team.

With best wishes,

Vs

Vinod Singh
Chairperson, Research Council,
CSIR-AMPRI Bhopal
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(An autonomous body under the Department of Scientific & Industrial Research, Ministry of Science & Technology, Govt. of India)
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Dr. Avanish Kumar Srivastava
Director
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Message trom Directors Desk

The Dircctor, CSIR-Advanced Materials and Processes Rescarch Institute (CSIR-AMPRI)
expresses immense pride and enthusiasm for the establishment of the new "Biomimetics and
Biomaterials Division™, recognizing it as a testament 1o the institute’s dedication 1o scientific
excellence and innovations. This development underscores the unwavering commitment of
CSIR-AMPRI 10 pioncering innovative rescarch and advancing material science and
engincering, Sinee ils inception as the Regional Research Laboratory (RRL) in 1981, CSIR-
AMPRI has continually evolved. expanding its rescarch horizons from mineral processing 1o
cutting-edge materials and technologies. The renaming to CSIR-AMPRI in 2007 marked a
pivotal moment. transforming the institute into a premier research centre with national and
international acclaims.,

The new Biomimetics and Biomaterials Division, which includes microbiology, medical
microbiology. biotechnology. biochemistry, and biophysics labs, represents a strategic leap
forward. aiming to bridge biology and enginecring by developing sustainable solutions inspircd
by nature’s designs. This division will focus on materials innovation. sustainable solutions. and
interdisciplinary rescarch, leveraging nature’s intricate designs and efficient systems to address
contemporary challenges. Additionally, the division boasts advanced facilities 1o investigate
biological properties of the materials including antimicrobial. biocompatibility, pharmacology
cte. for supporting the cutling-cdge rescarch. enabling scientists 10 explore and hamess the
potential of biomimetic and biomaterial principles fully.

I believe that this division will not only enhance the institute’s rescarch capabilities but also
enhance  collaborations  with  national and  international  partners. fostering  the
commercialization of innovative medical technologics. This achievement will reflect CSIR-
AMPRT's journey of growth and its strategic vision 1o address global challenges through
interdisciplinary research and sustainable development. The establishment of the Biomimetics
and Biomaterials division, positions CSIR-AMPRI at the forefront of material science research.
driving advancements in biomedical ficlds that benefit society and contribute to a sustainable
Tuture,

DR Lsardeno

{ Avanish Kumar Srivastava)

Beiamang iz, Hiae-462026 (7.9.), WA
Hoshangabad Road, Bhopal-462026 (M.P.), INDIA

Phone : 91-755-2457105 EPBX  :91-755-2457244 Email  : director@ampri.res.in
FaxNo. :91-755-2457042 website : http://www.ampri.res.in
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CSIR - ADVANCED MATERIALS AND PROCESSES

1. v v i RESEARCH INSTITUTE (AMPRI)
afyes wara Ssnferr, g, dd=, st vaanEh Council of Scientific and Industrial Research (CSIR)
Dr. Jamana Prasad Chaurasia Hoshangabad Road. Near Habibgan| Naka

Bhopal - 462 084 (M.P ). INDIA
Sr. Principal Scientist, Head PPD, BBD & HRD

Message from Head Desk

The csablishment of our iew Biomimetics and Riomaierials Division marks a major milestone Tor
our depariment and is a testament to our institute’s dedication 1o pioncenng rescarch and innosvation
in material science and engineering .

The crtablishment of the neww Biomimetics and Biomatcrials Division represents a transformative
admmmm for our depanment. This division is commilied 10 the integration of biology and
enginzering. with a focus on the development of materials and techmologies inspired by natural
principles. By hamessing the concepis of biomimicry. we aim 1o explore innovative solutions to
contemporary scientific and environmental challenges. The division's scope includes microbiology,
medical microbiology. biotzchnology. biochemistry, biophysics and healthcare exemplifying our
intendisciplinary approach te rescarch.

I extend my deepest gratitude 10 the CSIR Headquarter. Rescarch Council and the Directer for
providing approval of the division with dedicared 25 posts of scientists. We highly acknowledge the
visionary leadership and unwavering support of the Dircctor and all concams in making this division
a reality. Their guidance has been instrumental in driving CSIR-AMPRI's growth and success.

Dur primary goals for the new division include:

Innovative Materials: Developing new materials, technologics and solutions of various problems
and also support sirategic sector through bio-inspired materials and stretegics by performing hasic
rescanch 1o high-end rescarch,

Sustainable Solutions: Creating environmentally friendly technologies 1o address national and
global challengces.

Interdisciplinary Research: Promaoting caollahomtive roscarch across various sgientific Nelds 1o
drive advancements.

Asweembark on this new chapter, | am conlident that our eollective effors will significantly enbance
our rescarch capabilitics and open new avenues and wings for collnboration with national and
intemational pariners. This will foster the commercialization of our innovative technologics and
reinfrce our strutegic vision of addressing global chnllcngcs through inerdisciplinary rescarch and
sustainable development.

Collectively, we shall advanee our department 1o new pmnar:lv:s.. cstablishing CSIR-AMPRI as anew
paradigm in the country at the vanguard of matcrial and lifc scicnce rescarch, Lot us remain steadfast

in our commitment to core values, support one another, and pursuc excel ence in all orr E&\m.
i urEIsia )

Phone : 91-T55-2488268 (O) EPBX : 01-TS5-2457244, 2457609, 2457615 E-mail : jp_chourasia@yahoo.com
Mobile © SE26800062 Exn. : 1353 jpchaurasia @ ampri.nes in
Fax No. (O) : 91.755-2457042 wibaide | hitp feww. ampri red.in
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Dr. Chetna Dhand
Principal Scientist

Message from Division Coordinator

CSIR-AMPRI is nationally recognized for its cutting-edge rescarch in materials and process
development, CSIR-AMPRI is making rapid progress in biomaterials to cater clinical and
biomedical needs of the society. Under the umbrella of biomaterials, we are working in the
field of advanced wound dressings, self-healing dermal patches, antimicrobial coatings for
implants, antimicrobial biodegradable food packaging, advanced electrochemical biosensors
for the diagnosis of infectious diseases and neurological disorders ete. To expand our wings in
Ihe arca of biomaterials, we are cstablishing this new department “Biomimetics and
Biomaterials Division™ at our institute. The prime aim of this division is to design and develop
advance functional bio-inspired materials, biomimetic materials and biomaterials for directly
or indirectly benefitling the society. Performing advanced biotechnology and biomedical
rescarch using this material is among the prime objectives of this division.

This division will in-house advanced microbiology. cell culture. tissue engineering.
pharmacology. nanofiber fabrication, ¢lectrochemical biosensor. biotechnology and
biochemistry laboratorics along with the dedicated laboratory for the synthesis, fabrication and
processing of bio-inspired materials, biomaterials and biomimetic materials. These facilities
cnable us 1o conduct high-end rescarch on exploring novel biomaterials and biomimetic
materials and to develop potential technologics for healtheare for socictal benefits. This
division will be first of its kind nationally particularly focusing on biomaterials, bio-inspired
materials and biomimetic materials. This division will support other national institutes and
industries 10 deliver technologics to the nation under make-in-India mission of government of
India and thus reducing foreign dependency. We hope that this division will foster the
advancements in science and technology in the ficld of biomimetic materials and biomaterials.

o=t

(Dr. Cinéina Dhand)



Vision of the Division

Biomimetics and Biomaterials Division is dedicated for the design and development of
advance functional biomimetics and biomaterials for societal benefit. Performing advanced
biotechnology and biomedical research is among the prime objectives of this division.

The division will focus on performing basic science and high-end R & D to cater national and
international needs visualizing global scenario.

This division will in-house advanced microbiology, cell culture, tissue engineering,
pharmacology, nanofiber fabrication, biotechnology and biochemistry laboratories along
with the dedicated laboratory for the synthesis and fabrication of bio-inspired materials,
biomaterials and biomimetic materials. This division is established with the vision to design
potential technologies for healthcare and strategic sector for societal benefits.

This division will be first of its kind nationally particularly focusing on biomaterials, bio-
inspired materials and biomimetic materials.

It will support Indian Industries to deliver technologies to the nation under make-in-India
mission of government of India and thus reducing foreign dependency.



Mandate of the Division

Performing high-end research on design and development of advanced biomimetics
materials, bio-inspired materials and biomaterials for Societal Benefits.

Discovering novel biomaterials inspired from nature, natural processes etc. for healthcare
and strategic applications.

Development of novel bio-inspired and botanicals inspired antimicrobial agents to tackle
globalissue of growing antibiotic resistance.

Development of biomimetic materials and biomaterials based medical technologies and
products for commercialization to support Atmanirbhar Bharat.

To execute cutting-edge research in the area of bioengineering, genetic-engineering,
medical Biotechnology/Medical microbiology, pharmacology/pharmacognosy including
botanicals, nanomedicines, biochemistry and biophysics.

To undertake grant-in-aid, sponsored, consultancy & other national and international
projects for both public and private sectors in the area of biomimetics and biomaterials.



Mission of the Division

To synthesize, design, innovate and improve biomimetic materials, bio-inspired materials
and biomaterials inspired from the nature, natural processes etc. directed towards

industrial, societal, national and global implementation for a sustainable realization through
scientificinterventions.



Founder Members of the Division

Prof. Avanish Kumar Srivastava is presently the director of CSIR-
AMPRI, Bhopal, and an Outstanding Professor at AcSIR Ghaziabad.
He is the founder of the Biomimetics and Biomaterials Division. He
received his M.Sc. (Hons) in Physics from lIT Roorkee (1986), M.Tech.
in Materials Science from IIT Kanpur (1988), and Ph.D. in Metallurgy
from 11ISc Bangalore (1996). His prolific research is applied to
| understanding the nucleation-growth mechanisms, phase
B transformations, microstructures & defects of various materials,

bioinspired materials, etc. He has published more than 450 research
articles in high-impact internationally reputed journals with about 14,000 citations, an h-
index of 62, and ani10index of 215. He has edited 6 books and delivered several invited talks
at different scientific meetings in India and abroad. He has 34 patents in his credits and 25
technologies/know-how from various industry partners. He has guided 13 Ph.D. students
and supervised more than 30 M.Sc. & M.Tech. dissertations. Some of his outstanding
publications are in prestigious high-impact journals like Nature Communication, Nano
Letters, Acta Material, Nano Energy, Chemical Engineering, etc. His consistent guidance and
motivation lead to the evolution of the Biomimetics and Biomaterials Division at CSIR-
AMPRI, Bhopal. Along with this division, he is also instrumental in establishing (i) the Centre
for Advance Radiation Shielding and Geopolymeric Materials, (ii) the Translational Center
for graphene-based materials and Devices, and (iii) state of the art 5-star rated green
building in the built-up area of 13,500 sq.mt.,at CSIR-AMPRIin 11 acre. Under his leadership,
first time in the country, using the PPP model of CSIR — NMITLI, high-end Raman
Spectrometers (model: CTR 300 & 150) are manufactured and commercialized. He is a
Fellow of the Indian National Academy of Engineering (INAE), Indian Institute of Metals (1IM),
and Electron Microscope Society of India (EMSI). He is also the former President of EMSI,
and the former Director (officiating) of CSIR — National Metallurgical Laboratory (NML) for
oneyear.

Email: director@ampri.res.in

Dr Jamana Prasad Chaurasiais the founder Head of Biomimetics and
Biomaterials Division. He received his M.Sc. in Botany-Plant
Pathology (1992) and Ph. D. in Life Sciences (Natural Sciences) from
Dr. H. S. Gour Central University, Sagar (1995). Dr. Chaurasia did
courses on Controlling Laboratory Bio-risk (CLB) and Transportation
of Infectious Substances and Diagnostic Specimens (TISDS) in 2009
from Sandia National Laboratories, Albuquerque, NM, USA. He did
PDF in Life sciences: Mycology & Plant Pathology in 2000 and
University Malaysia Pahang University, Malaysia Pahang Jul 2010 -
Jul 2011 - He is former Lecturer in the Department of Botany, Dr. Hari Singh Gour Central
University, Sagar during 1992-2001.He is presently working as a Senior Principal Scientist,
Head PPD & Head Biomimetics & Biomaterials Division, Chairman Recruitment &
Assessment and Head, Human Resource Development, CSIR-AMPRI. He has published
more than 30 research articles in high impact internationally reputed journals with >549
citations, h-index of 12 and i12 index of 369. He has published one Book and edited 3 books,
and delivered several invited talks at different scientific meetings in India and abroad.

S



He has 03 patents in his credits and almost identical number of technologies/know-hows to
various private partners. He has prepared one documentary CEC/UGC Educational Film
Paan which is include in the best educational film in the country by the UGC, Govt. of India.
He is Guide of 01 Ph.D. student & Co-guided 01 Ph.D. students and supervised more than 10
M.Sc. & M.Tech. dissertations. Dr. Chaurasia is the pioneer worker in the field of Agriculture
Homeopathic drugs. Dr. Chaurasia is the former Coordinator of CSIR- BSL 3 program, CSIR,
Govt. of India. He has received Governor award in 1995, Dr. C.V. Raman Vigyan Lokpriyakaran
Shikshak Samman in 1998, Dr. Hari Singh Gour Jan-Vigyan Samman, 1998, Young Scientist
Award in 2000 and best employ award for working in Hindi Language in 2010. He is Member
of Governing Body of Science Centre (Gwalior, M.P)which is working for National Children
Science Congress in the Country. His research interests include Management of Science
and Technology: R&D support activities, Research and Development Management,
Technology Transfer, Business Development, Technical Man Power Planning, Research
Data Base Management and research on Life Sciences specially on Biomimetic and
Biomaterials, Biotechnology, Microbiology, Plant Pathology, Biosafety, Antibiotics, Isolation
of Biomaterials and Screening of drugs/Materials against bacteria & fungal organisms,
Betel vine and Medicinal Plants etc. He had been instrumental in creating this division at
CSIR-AMPRI, Bhopal.

Dr. Chaurasia is the former members of Research Council member of CSIR-NBRI and CSIR-
CIMAP as CSIR Hgrs, New Delhi representative. He is also former members of Inter-
Ministerial Committee/ Board of Govt of India: in various committees viz. NMPB, NHM, NBM,
GEAC/ RCGM /MEC, PHTM-UNDER CSS, PSE/EMRP-AYUSH, ICFRE, IHR-DSIR,PAC,
National Bamboo Mission, etc. Dr. Chaurasia gave his comments for approval of various
National Missions (EFC/FFC), documents of the different Ministries, Govt. of India during
his tenure. He is also support to creation of Various facilities & R&D programs of CSIR
Laboratories.

On behalf of Department of State Security engagement program and US Defence Threat
Reduction Agency, Sandia National Laboratories, Albuquerque, NM, USA has Nominated Dr.
Jamana Prasad as Nodal Officer of BSL3 and Biosafety program in the year 2010 from 25-27
October to finalize Bio-risk management protocol during the international workshop. Under
this program

His major contributions are establishment of 5 BLS 3 and 1 BSL 4 Labs in CSIR LABS under
CORE 11 Projects with the Help of Sandia National Laboratory and WM Zender Company
Malaysia under CSIRHQ coordinated Project as a Coordinator of the Project.

Effective R&D Management, Industrial linkage, Enhance the ECF and image-building of CSIR
AMPRI

Establishment of Graphene Center and Biomimetics and Biomaterials Division at CSIR
AMPRI, Bhopal

He is also work as Coordinator of CSIR-AMPRI ArCoNM (COVID-19) Group and Graphene QD
Group to speed upresearchin fast track manner.

Dr. Chaurasia has solve the problems about 20 Lakhs Betel vine former through his research
work and Book “ Betel vine Cultivation and Management of Diseases”.

Email: jpchourasia@amepri.res.in, jpchourasia@yahoo.com, headppd@csir.res.in

10



Dr Chetna Dhand is the coordinator and nodal scientist of
Biomimetics and Biomaterials Division. She is working as principal
scientist at CSIR-Advanced Materials and Processes Research
Institute, Bhopal. She is responsible for running and maintaining
this division. She has completed her PhD on Nano-Inspired
Biosensors from University of Delhi and National Physical
Laboratory, New Delhi, India. She served as Postdoctoral Research
Fellow at Singapore Eye Research Institute, Singapore and adjunct
assistant professor at the ACP in Ophthalmology and Visual
Sciences, Duke-NUS, Singapore. She is the recipient of Excellence in Microscopy award
2023, Young Investigator Award 2016, Sing-health Publish Award 2016 and Sing-health
Publish Award 2017. Her excellent research credentials is reflected by having > 90
international SCI Publications, 1 edited book, 10 patents, 3 transferred technology with
citations of >5700 and H-index of 40. Her major research interests include biomimetics and
biomaterials, nanobiomaterials, 2D layered Nanomaterials, bio-inspired materials,
antimicrobial materials and coatings, miniaturized electrochemical sensors/biosensors, 3D
printing of biopolymers, targeted drug delivery, tissue engineering and related healthcare
applications.

Email: chetna.dhand@ampri.res.in, chethachem24@gmail.com
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Plan for Biomimetics and Biomaterials Division

To establish Biomimetics and Biomaterials Synthesis Laboratory for fabrication and
designing of novel bio-inspired materials, biomaterials and biomimetic materials for
various biomedical applications.

To create high-end world-class biological facility at CSIR-AMPRI, Bhopal for evaluating
the biological properties and assessing the biomedical applications of the designed
materials.

To establish an advanced nanofiber laboratory with high-end facilities to develop
versatile nanofiber materials for various areas including life sciences, healthcare and
strategic sectors.

To establish Biotechnology and Bioengineering Laboratories including Life
sciences/Biological Sciences to support futuristic work on Skin Patch, Transparent Self
Healing Material, Tissue engineering etc.

To establish Electrochemical Sensors and Devices Laboratory to Advance the Existing
Diagnostics for Neurological disorders, Infectious Diseases and Heavy Metal lon
poisoning.

To develop advanced pharmacology, biochemistry and biophysics laboratory for
fabrication of advanced biomedical products for therapeutic applications.

This division will be first of its kind nationally particularly focusing on biomaterials, bio-
inspired materials and biomimetic materials.

To establish this division as the central facility for Madhya Pradesh, Chhattisgarh and
other neighboring states to investigate the various advanced biological properties of the
developed materials and products which will foster the development of more biomedical
technologies that willimpact the society directly.

HR Development- Contribute to generate highly skilled scientific manpower in the area of
Biomimetic and Biomaterials through providing training B.Sc., B.Tech., M.Sc., M.Tech.,
PhD, Women Scientists and PDF.

MOU/NDA signing with the institutes of national and international repute for futuristic
R&D and manpower exchange.

12



Targeted Technologies of

the Division in Next 5 Years

Natural products/Phytochemicals Based Herbal Wound Dressing Materials for Infection
Control and Diagnosis.

Bio-inspired chemical functionalization of Polymeric Nanofibers to tailor their surface
properties forenhanced Wound Care.

Transparent self-healing bio-inspired skin patches.

Advanced skin patches for skin regeneration.

Antimicrobial Coatings for Fixtures and Accessories in Hospital Settings.
Bio-inspired Nanocoatings on Bone-Implants for preventing microbial contamination.
Antimicrobial and Biodegradable Food Packaging Materials.

Antimicrobial urinary catheters for prohibiting CAUTI's.

Screening of Biomaterials for urinary tract infections.

Screening of Biomaterials against antibiotic resistance microorganisms.

Screening of Biomaterials/botanicals against microorganisms.

Oral care solutions using biomaterials.

Graphene Nanocomposite Based Flexible and Non-flexible Electrodes for Lead
Detection.

Nano-Bio-Inspired Hand-Held Devices for the detection of Parkinson's Disease
Biomarkers.

13



Way-Forward and Futuristic Technologies

Recruitment of all sanctioned 25 posts of scientists (by CSIR HQ and 49" Research Council,
CSIR-AMPRI) with the highly trained and experienced manpower under the mandate of the
divisionin next 5-7 years.

Development and Identification of Novel Biomaterials and Antimicrobials against
antibiotics resistant bacterial and fungal pathogens.

Development of highly efficient culture media for microbial culturing.

Screening of natural biomaterials and plant-based antimicrobial with special reference to
health-related problems.

Screening of Biomaterials for anti-cancerous activity.
Development of new materials for strategic sector.

Development of biomaterials for biotechnology, healthcare, agriculture, space and defense
applicationsin future.

Division will cover healthcare theme, 4M theme, CIE theme, sub themes of CLP (Polymers &
Inorganic Chemicals, Performance Chemicals & Smart Materials) and sub-themes of AEISS
theme (Biomedical Instrumentation & Smart Agriculture, Aerospace Materials Coatings &
Chemical), Ecology, Environment Earth & Ocean Sciences and Water etc.

14



Deliverables

Performing advance research in the field of Biomimetics and Biomaterials and exploring
their application in the area of Healthcare, Agriculture, Nutrition & Biotech sector and
strategic sector.

Generation of basic science in the field of Biomimetics, Bio-inspired materials and
Biomaterials.

Development of biomimetics and biomaterials based medical technologies and
products for commercialization to support Atmanirbhar Bharat.

To execute cutting-edge research in the area of bioengineering, biotechnology, medical
microbiology, Pathology pharmacology/pharmacognosy including botanicals,
nanomedicines, biochemistry and biophysics.

To undertake grant-in-aid, sponsored, consultancy & other national and international
projects for both public and private sectors in the area of biomimetics and biomaterials.

Contribute to generate highly trained scientific manpower in the area of Biomimetic and
Biomaterials through providing training B.Sc., B.Tech., M.Sc., M.Tech., PhD, Women
Scientistand PDF.

MOU/NDA signing with the institutes of national and international repute for futuristic
R&D and manpower exchange.

Efforts will be made to publish high quality research article, patents and technologies.

13



Divisional Facilities

UV Spectrophotometer Electrochemical Workstation

Lyophilizer Laminar Air Flow Incubator
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Microplate Reader Nitrogen Storage Container

16



r—

& E-SPINl 3
| NANOTECH | S
|

Autoclave Fluorescence Microscope

Multi PalmSens 4 Co2 Incubator
17



Completed and Ongoing Projects on

Biomimetics and Biomaterials

S.No. | Title of Project Funding Funding Date of Sanction
Agency Amount and Duration

Development of Hand- ICMR 298 Lakhs December 2023

1. | Held Immunosensor 4 Years
Device using Bioinspired GAP-142
Graphene Bas_ed Ongoing
Nanocomposites for the
detection of Parkinson

2. | Development of Bio- SERB- 52.5 Lakhs November 2023
inspired POWER, DST 3 Years
Superhydrophobic GAP-138
Antimicrobial .
Nanocoatings on the Ongoing
Urinary Catheters to
Impede Microbial Biofilm
Formation and Catheter
associated urinary tract
infection

3. | Development of Highly DBT 33.20 Lakhs | December 2023
Sensitive and Selective 3 Years
Aptasensor for early GAP-137
diagnosis of Parkinson
Biomarker Alpha- :
synuclein using MXene Ongoing
Based
Nanobiocomposites

4. | Bio-Inspired Surface CSIR 50 Lakhs April 2020
Functionalization of 2 Years
Carbon Nanostructures MLP-205
with _ Completed
Catecholamine/Catechol
Rich Polymers: Novel
Approach to Develop
Advance Biosensors

5. | Development of SERB-SRG, 30.83 Lakhs | February 2020
Nanofibrous DST 2 Years
Antimicrobial Wound GAP-105
Dressings for Chronic Completed

Wound Infections and
Skin Regeneration
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Funding Support Received to Explore

the Biomedical Applications of Bio-Inspired
Materials & Biomaterials

Bio-Inspired Surface Functionalization
of Carbon Nanostructures with
Catecholamine/Catechol Rich Polymers:
Novel Approach to Develop Advance
Biosensors, MLP205

Development of Nanofibrous
Antimicrobial Wound Dressings for
Chronic Wound Infections and Skin
Regeneration, GAP105

Funds Received
Biomedical

A\ Applications of

A Bio-Inspired

@ ) Materials

Development of Highly Sensitive and
Selective Aptasensor for early diagnosis EESSSS
of Parkinson Biomarker Alpha- | DB
synuclein using Mzxene Based
Nanobiocomposites, GAP137 \

Development of Bio-inspired Superhydrophobic
Antimicrobial Nanocoatings on the Urinary
Catheters to Impede Microbial Biofilm Nanocomposites e the
Formation and Catheter-Associated Urinary detechion oFParionson siDisease
Tract Infection, GAP138 Biomarkers, GAP142

munosensor Device using
Bioinspired Graphene Based
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Bioinspired Materials for the

Development of Antimicrobial Coatings

Problem Statement

« An antimicrobial coating is a surface treatment or finish that inhibits the growth and
spread of microorganisms such as bacteria, viruses, fungi, and mold through surfaces.

« These coatings are applied to various surfaces to provide long-lasting protection against
harmful pathogens.

Common Carriers of Key Benefits of
Microbial Contamination Antimicrobial Coating

Cosmetic

@ Reduces Cross Contamination

Extend Product’s Lifetime

e Stay fresh for Longer
. Sanitary Items Reduces Microbes Growth

Global number of deaths by pathogen and infectious syndrome,
2019

Hospital apparels
and Instruments

3 LRI and all related infections of the thorax

I Bloodstream infections

B Peritoneal and intra-abdominal infections

I Diarrhea | hriti

EUTIs a lonephrifi

= Ba{:ter_qgl ?a‘?ectriloﬂs_o}t?le skinand subcutaneous systems
-uphpld, paratyphoid, and iNTS A .

Bl Meningitis an other bacterial CNS infections

B Cardiac infections |

3 Infections of bones, joints, and related organs

= Gonorrhoeae and chlamydia

Number of Deaths

Pathogens
Antimicrobial Coating Market

Il Medical Devices

] Air Conditioning &Ventilation
Systems

B Sanitary Facilities &Kitchen

I Mold Remediation

[ Food Processing & Packaging

[ Construction

] Antimicrobial Textile

[ 1Other Application
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Bioinspired Materials for the Development

of Antimicrobial Coatings

Bioinspired Antimicrobial Biodegradable Food
Packaging Film

&
oﬁé&
Light  Good Mechanical and ‘,}‘
Thermal Stability _&\&9

% J! IR

1 W

o
NEETTTE
Mk

W

[N/ DA Coted A Chans ¢ ePL
DI Bacterin g Microbe o Water Mlecule

& ‘w&;@\

Biodegradation

UV Shielding

Food Packaging Film of PVA, pDA and €PL and its benefits '

Bioinspired Antimicrobial coating
on Cotton Textile

Hydrophobic

Applications

Bioinspired
coated Fabric

100% Bacterial :
Reduction - . .
Antimicrobial Protection for
Transportation

Antimicrobial Technologies Under

Development Targeted Sustainable Development Goals
+ Antimicrobial Coatings for Medical Devices
including contact lenses and urinary tract 00D HEALTH
catheters. AND WELL-BEING
Antimicrobial Wound Dressings
«  Antimicrobial Coatings for High Touch Surfaces for '

Hospital Settings
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pH-Responsive for Smart Antimicrobial Hydrogel Wound

Dressings for Infection Eradication and Diagnosis

Chronic Wounds

Deep Wounds that will take Infections
several days to weeks or .
months for healingincluding

Burn wounds, diabetic foot .
ulcers, pressure sores etc.

«  Trauma or Re-injury

+  Delayed Wound Healing

Why pH-Responsive Wound
Dressings ?

pH-Responsive wound dressings detect
infections early by changing color, enabling
timely intervention. They release
antimicrobial agents only when needed,
reducing antibiotic resistance and
enhancing healing. This innovation improves
patient outcomes and lowers healthcare
costs, offering a smarter solution for
infection control and management.

Current Research Work

DN L

Electrospun Dr

2 -
Tufections Wound Healthy Wound

Advantage of pH Responsive
Hydrogel Wound Dressings

+ Easytodiagnoseinfection&cure.
+  Provide moist Environment

+  Antibiotic freedressing

+  Biocompatible

+  Eco-friendly

Causes of Wound

Inadequate cleaning and .
care of the wound

Problem Related to
Traditional Dressing Materials

Inadequate Infection Prevention

« Antibiotic Resistance

Bacterial Contamination

*  Moisture Imbalance
*  Non-Breathable Materials
+ High Costs

Key Properties of Smart Hydrogel Wound
Dressings
Antimicrobial
(95-100% Killing)

pH -responsive
Behavior

Under Healthy Wound pH Under Infected Wound pH
ons

Biocompatible
(100% Cell Viability)

Antioxidant Properties
(90% Radical Scavenging)

Smart wound dressings color response
S N

\. Conventional Wound
A Dressing
Wound
Apply conventional

wound dressing

Does not provide any
information

Brown dressing turn
pink colour
\._‘ -
SO ——— |
Cured K

Healthy Wound

é E—- \\&‘ Dressing pH| (Wound Exudate pH<6.5)
—_—
/ Developed Prototype . jesponse Brown dressing turn F
dressing col
Wound Apply Pmlm 8 &. r

Q

Brown colour dressing

dressing

Infectious Wound

(Wound Exudate pH> 6.5 ) Infectious Wound

Advanced Wound Dressing Market

Advanced Wound Care Market g

CAGR (2023 - 2032) MARKET SIZE

5.7% f

=1

> Advanced Woun > Chronic Wounds > Hospitals > North Anfpdca
Dressings > Acute Wounds > specialty Glinies

2032 USD 16.2 Billion

2022 USD 9.4 Billion

> Europe

> Wound Care Devices > Asia Pacific

> Home Healthcare

> Active Wound Care > Others

> Latin America
> MEA
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Mussel-Inspired Wearable Hydrogel Sensor

for the Real-Time Human Motion Monitoring

Wearable Sensors for Human
Motion Monitoring

Comfort and Wearability
Durability and Reliability

Accuracy and Precision

Why Hydrogel Wearable
Sensors are Needed

Hydrogel wearable sensors are
essential for continuous, non-
invasive monitoring of
physiological parameters such
as hydration, glucose levels, and
pH. Their flexible, biocompatible
nature ensures comfort and long-
term wearability. These sensors
provide real-time data, enabling
early detection and management
of health conditions, improving
patient outcomes, and
enhancing the efficiency of
healthcare delivery.

Conductive & Self -
Healable Hydrogels

Cracked Hydrogel
Self-Healed Hydrogel

Knee Motion Sensing

.
700
600

500

80

50 60 70

30 40
Time (s)

0 10 20

Consequences of
Inadequate Health
Monitoring

Reduced Quality of Life

Wearable Sensor Market

Market Growth !

Will Accelerate $1,849.54 Million
at a CAGR 2030

2021-2030] Varket
! A $7.455.35 million ek

« Healthcare Inequities

Larg
Share of
=40

ﬂﬁ GROWTH
{30 DRIVERS
o Rising damand for healih paramater tracking
o Incraasing cansumer elecironics sales

o Burgeoning disposakile income

Higher Healthcare Costs

|

Key Properties of
Developed Hydrogel Sensor

Eye

Breath rate health monitoring

ECG
Heart rate

Self healing

Arm movement

Muscle

movement
Plantar pressure

Wearahle

Temperature/Glucose

Plantar
pressure

Anticmbisl

Ongoing Work

Excellent Self-Healing
properties

—PVA_pDA_¢PL_Gry,
—— 1" Healed
1 —— 2" Healed

Wrist Motion Sensing

2.0

——— Wrist

s

= = =
oo S EN

Stress (MPa)

S
=

30 40 50 60

Time (s)

20

10

g
=

300 400 500 600 700

Strain (%)

100 200

=

Future Prospects

Future hydrogels will be customized for targeted drug
delivery, wound healing, environmental monitoring, and
remote health.

As wearable hydrogel sensors are attracting lot of
attention in healthcare, streamlined regulatory approvals,
commercialization, and standardization will ensure safety
and drive widespread adoption.

Wearable hydrogel sensors may harvest energy from body
movements or ambient sources, enabling self-sustaining
operation.
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Bio-Inspired Materials to Develop Electrochemical

Sensors for Heavy Metal lons Detection

Problem Statement

The heavy metal refers to any metallic chemical element that has a relatively high density and is toxic or

poisonous at low concentrations.

+  Some of thetoxic HMI cause serious healthissueinclude Cd, Pb, Cu, As, Fe, Hg, Cr, etc.

+ The heavy metal ions are non-biodegradable and can be accumulated into the human body through
drinking water and food chain therefore it is necessary to develop a sensitive technique to detect HMls.

According to the World Health Organization (WHO), Pb poisoning particularly kills an estimated 1 million

people eachyear.

Presence of elements in ground water beyond

permissible limit

Toxic Effect of HMI Poisoning

No. of districts States/UTs ‘/_. .\‘
Cadmium 09  grain&Nerve Damage @ed Mental ability
Chromium = 10 2 / & Learning Difficulties
\ E k D=
Lead DR 14 Soeech I . & 2 @‘
eecn, language .
Arsenic  EEG— 21 penavieur p?iib.gey~ Hearing Problems
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