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Inauguration
Coordinator : Chetna Verma, IIT Delhi
Welcome Address
R. Jayakumar (ICCS Secretary)
Time: 09:00-09:05
APA Address
Bhuvanesh Gupta (President, APA)
Time: 09:05-09:10
Bioforum Address
Manohar Badiger (Conference Chair)
Time: 09:15-09:20
Theme Address
B. S. Kaith (APA Bioforum, Coordinator)
Time: 09:20-09:25
ICCS Address
Er. Vikram Sudhakar (ICCS President)
Time: 09:25-09:35
Conference Address
Atul Khosla (Guest of Honour) Vice Chancellor, Shoolini Univ., H.P.
Time: 09:35-09:50
Inaugural Address
Jöns Hilborn (Chief Guest) University of Uppsala, Sweden
Time: 09:50-10:20
Vote of Thanks
Susheel Kalia (Conference Secretary)
Time: 10:20-10:30
Session 1
Coordinator : Chetna Verma, IIT Delhi
Chairs: Laura Teodori (ENEA, Rome, Italy) & Manohar Badiger (NCL, Pune)
Plenary Talk-1
Pedro Fardim (KU Leuven, Belgium)
Time: 11:00-11:40
Plenary Talk-2
Biman B. Mandal (IIT, Guwahati)
Time: 11:40-12:20
Plenary Talk-3
Johannes Ganster (IAP, Potsdam-Golm, Germany)
Time: 12:20-13:00
13:00-14:00 | Lunch Break
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Session 2

Biopolymer & Biomaterials

Chairs : N. C. Kothiyal (NIT, Jalandhar) & Y.S. Negi (IIT, Roorkee)
Time

Coordinator : Ankita Sharma; Chetna Verma

Lecture Title/Author

14:00-14:25 KN Sol-Gel transitions of modified polysaccharides under temperature and salt control
Dominique Hourdet
Sorbonne University, Paris, France
14:25-14:50 KN Biopolymer Adsorbents for Sustainable Water Treatment: Controlled Removal of Environmentally Relevant Oxyanions
Lee D. Wilson
Department of Chemistry University of Saskatchewan Saskatoon, SK, Canada
14:50-15:00 OL Development and optimization of functionalized lignin nanoparticles: In vitro â€“ in vivo efficacy studies in
colon cancer model
Sushama Talegaonkar
Delhi Pharmaceutical Sciences and Research University, New Delhi, India
15:00-15:10 OL Preparation of Cao Nanoparticles from Waste Egg Shells and Their Applications
Rohit Kaundal
NIT Jalandhar, India
15:10-15:20 OL Silver-chitosan (Ag-CH) nanocomposite hydrogel for remediation of Aqueous medium
Shashwati Khemraj Wankar
Symbiosis Center for Nanoscience and Nanotechnology, Pune, India
15:20-15:30 OL Organic acids modified Starchâ€“CMC Based Biodegradable Film: Antimicrobial activity, morphological,
structural, thermal and crystalline properties
Parvinder Kaur
SHUATS, Prayagraj, India
15:30-15:40 OL A green synthesis of Modified Cellulose Acetate membrane for the absorbency of biofluids
Roshni Pattanayak
CIPET:SARP-LARPM, BBSR, Bhubaneswar, India
Session 3

Functional Biopolymers & Biomaterials

Chairs : Anupama Sharma (P.U., Chandigarh) & Sunita Rattan (Amity Univ., Noida)
Time

Coordinator : Pratibha Singh; Vipula

Lecture Title/Author

14:00-14:25 KN Bio-aerogels for controlled drug delivery
Tatiana Budtova
Center for Materials Forming, Mines Paris, Sophia Antipolis, France
14:25-14:50 KN Development of Herbal Nanocomposite wound dressings using Moringa oleifera seeds
Saurabh Kulshrestha
Shoolini University, Solan, India
14:50-15:00 OL Formulation and evaluation of Antidepressants loaded with biopolymer for brain specificity
Deepika Raina
Chitkara University, Patiala, India
15:00-15:10 OL Ethyl Hydroxy Ethyl Cellulose (EHEC): A wonder Biopolymer and Biomaterial for Biomedical Applications
Ashwini Chandrashekhar Wali
CSIR-NCL, Pune, India
15:10-15:20 OL Microwave Assisted Vanillin Crosslinked Chitosan/Polycarbophil Superporous Hydrogels for Biomedical
Application: Optimization and Characterization
Shwetha K
Faculty of Pharmacy, Ramaiah University of Applied Sciences, Bengaluru, India
15:20-15:30 OL Grafted chitosan as cationic flocculant: synthesis, characterization and its applications in Kaolin separation
Suresha P. R.
CSIR-National Chemical Laboratory, Pune, India
15:30-15:40 OL Chitosan and xanthan gum based hydrogels for release of theophylline drug
Anupama Mogha
Dr SSB UICET,PU, ROORKEE, India
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Session 4

Chitosan Symposium

Chairs : R. Jayakumar (Amrita Vidyapeetham, Cochin) & Aravind Kumar Rengan (IIT, Hyderabad)

Time

Coordinator : Manali Somani; Rohini Verma

Lecture Title/Author

14:00-14:25 KN Dyeing of chitin nanofibers with reactive dyes and preparation of their sheets and nanofiber/resin composites
Shinsuke Ifuku
Tottori University, Tottori, Japan
14:25-14:50 KN Remediation of toxic pollutants from water using the derivatives of chitin and chitosan
Meenakshi Sankaran
The Gandhigram Rural Institute-Deemed to be University, Dindigul, India
14:50-15:05 IL Applications of polymeric nanoparticles in RNAi and biopesticide delivery for sustainable agriculture
Vandana Ghormade
Agharkar Research Institute, Pune, India
15:05-15:20 IL Electrospun chitosan nanofibers for diagnostic and therapeutic applications
Prajakta Dandekar Jain
Institute of Chemical Technology (ICT), Mumbai, India
15:20-15:30 OL Microencapsulation of nanochitosan as biopolymer using Piper betle leaf petiole extract and its evaluation of
antioxidant and alpha amylase inhibition studies
Swetha Odiveedu
MS Ramaiah University of Applied Sciences, Bengaluru, India
15:30-15:40 OL Fungal Chitosan Nanoparticles and Biosurfactants - The Multifarious Molecules as Sustainable Alternatives in
Crop Protection
Bhoomika M. Karamchandani
Department of Microbiology, Savitribai Phule Pune University, Pune, India
Session 5

Biopolymers & Tissue Engineering

Chairs : Rekha Lagarkha (Bundelkhand Univ., Jhansi) & Biman Mandal (IIT, Guwahati)
Time

Coordinator : Ankita Sharma; Chetna Verma

Lecture Title/Author

15:45-16:10 KN Hybrid composite scaffolds for spinal interbody fusion
Anna Liguori
KTH, Sweden
16:10-16:25 IL

Development of dual-drug-loaded polymeric nanoparticles for achieving synergistic efficacy and smart drug delivery

Aditi Sangal
AIAS, Amity University, Noida, India
16:25-16:35 OL Development of Zinc doped Hydroxyapatite/Gelatin Poly-vinyl Alcohol Biocomposite for Bone Tissue
Engineering Application
Sakchi Bhushan
IIT Roorkee, Saharanpur, India
16:35-16:45 OL Cellulose microfibers-gelatin-nanoceria biocomposite: A new platform for bone tissue engineering
Sandhya Singh
Indian Institute of Technology, Roorkee, saharanpur, India
16:45-16:55 OL Characterization and in vitro evaluation of scaffold optimized by Response Surface Methodology for cell
proliferation and tissue repair
Subodh Kumar
Institute of nuclear medicine and allied sciences, Delhi, India
16:55-17:05 OL Chitosan nanoparticles enriched thiolated eudragit/sodium alginate/PEG scaffold to accelerate angiogenesis
and skin tissue regeneration in maxillofacial injury
Vaishnavi Bhatnagar
M S Ramaiah University of Applied Sciences, Bengaluru, India
17:05-17:15 OL Fabrication of PLA/natural hydroxyapatite composite scaffold for tissue engineering application
Ipsita Pattanayak
Central Institute of Petrochemical Engineering and Technology, Bhubaneswar, India
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Session 6

Biopolymers in Wound Care & Drug Delivery

Chairs : Shivani Ghildiyal (AAIA, New Delhi) & Deepak Pathania (SVPCL, Mandi)
Time

Coordinator : Pratibha Singh; Vipula

Lecture Title/Author

15:45-16:10 KN Cyanobacterial Exopolysaccharide, sacran, for biomedical applications
Maiko Okajima
Graduate School of Advanced Science and Technology, Japan
16:10-16:25 IL

Chlorophyllin suppresses Oxidative Stress and Apoptosis in hepatocytes of Diabetic Mice
Surya Bhan
North-Eastern Hill University, Shillong, India

16:25-16:35 OL Biopolymers as silver nanoparticle carriers for targeted drug delivery
Shweta Rajawat
Maulana Azad National Institute of Technology, Bhopal, India
16:35-16:45 OL In-situ formation of Ca2+ functionalized GO/PVP/CMC ternary nanocomposite hydrogel as an anticancer
sustained drug release carrier
Shahab A.A. Nami
Department of Chemistry, Aligarh Muslim University, Aligarh, India
16:45-16:55 OL Biocompatible stimuli response hydrogels of okra mucilage with Acrylic acid for controlled release of
calendula officinalis ethanolic extract as drug for wound healing: Invitroassays
Vandana Choudhary
IFTM University Moradabad, Moradabad, India
16:55-17:05 OL Nelumbo nucifera: Potential Biopolymer for site specific drug delivery
Vishakha Jaiswal
BBDNIIT, Lucknow, India
17:05-17:15 OL Systematic Synthesis of Chitosan-1,2,3-Triazole Derivatives for Antibacterial Activity
Sankar Rathinam
University of Iceland, Reykjavik 107, Iceland
Session 7

Chitosan Symposium

Chairs : R. Jayakumar (Amrita Vidyapeetham, Cochin) &
Meenakshi Sankaran (Gandhigram Rural Institute, Tamil Nadu)

Coordinator : Vandana Kumari ; Aishwarya Arvind

Time
Lecture Title/Author
15:45-16:10 KN Chitosan-based Scaffolds for Bioactive Molecules Delivery in Bone Regeneration
N. Selvamurugan
SRM Institute of Science and Technology, Tamil Nadu, India
16:10-16:35 KN The preparation and validation of chitosan tablets that rapidly disperse and disintegrate as an oral adsorbent
in the treatment of lifestyle-related diseases
Makoto Anraku
Sojo University, Kumamoto, Japan
16:35-16:50 IL

Biopolymers from fungi and their applications
Mukund Vinayak Deshpande
Greenvention Biotech Pvt. Ltd., Pune, India

16:50-17:05 IL

Chitosan-based smart nanotherapeutics for metastatic breast cancer treatment
Aravind Kumar Rengan
IIT Hyderabad, India

17:05-17:20 IL

Chitosan grafted PCL electrospun membrane for biomedical applications
Reshmi C R
Center for Nanoscience and Molecular MedicineAmrita Vishwa Vidyapeetham, Elamakkara, India
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Session 8

Poster Presentations

Chairs : Aditi Sangal (Amity Univ., Noida) & Vijay Kumar (NIT, Srinagar)
Time

Coordinator : Chetna Verma ; Aishwarya Arvind

Lecture Title/Author

17:30-17:35 Synthesis and properties enhancement of Poly (glycerol sebacate) (PGS) for Vascular graft application
Tusharkanta Nayak
CIPET:SARP-LARPM, BBSR, Bhubaneswar, India
17:35-17:40 Evaluation of Coactive Influence of Self-healing Anticorrosive Composite Coatings based on Epoxy, Tung oil
microcapsules and Polyaniline Nanoparticles
Umesh Gawai
S. S. V. P. Sanstht's, L. K. Dr. P. R. Ghogrey, Science College, Dhule-424005, (M.S.) India, Dhule, India
17:40-17:45 Assessment of Impact of Bio-filler with LDHs loading on the Thermal and Mechanical Properties of Epoxy
Nanocomposites
Chetan Patil
Department of Chemistry, S. S. V. P. Sansthaâ€™s L.K. Dr. P. R. Ghogrey, Science College, Deopur, Dhule-424005.
Affiliated to Kavayitri Bahinabai Chaudhari North Maharashtra University, Jalgaon-425001, (M.S.), India, Dhule, India
17:45-17:50 Fabrication of Antimicrobial Dressing Coated with Tannic Acid Loaded Alginate/Glycerol Blend
Ankita Sharma
IIT, Delhi, Delhi, India
17:50-17:55 Anti-microbial Dressing Material through Radiation-Graft Copolymerisation of 4-Vinyl Pyridine (4-VP) and
Acrylonitrile (AN) onto Rayon Fibres
Preety Kumari Kashyap
AIAS, Amity University, Noida, India
17:55-18:00 Exo-polysaccharide Xanthan Gum derived Hydrothermal and Sonochemical Protocols for Synthesis of Photoactive
ZnO Nanoparticles
Arshpreet Kaur
SLIET, Longowal, Sangrur, India
18:00-18:05 Polyphenol characterization of the aqueous extract from Hubertia ambavilla L. (Asteraceae) by HPLC-DAD-ESIMSn and assessment of its antioxidant activity
Rachid Chawech
TORSKAL SAS, ST DENIS, La Réunion
18:05-18:10 MUC1 antibody targeted delivery of chemotherapeutics in a PLA-based nano formulation for cancer therapy
PRIYA GUPTA
IIT DELHI, New Delhi, India
18:10-18:15 Oral Drug delivery system for vaccine antigens using biopolymer and Permeation enhancer Conjugates
Archana Sawant
SPPU, Pune, India
18:15-18:20 Isolation and evaluation of bioadhesive film for punica granatum of Terbinafine
Khushboo Bansal
Dit university faculty of pharmacy, Pilkhuwa, India
18:20-18:25 Cyclodextrin mediated controlled release of edaravone from pH-responsive sodium alginate and chitosan based
nanocomposites
Khushbu Yadav
Dr BR Ambedkar NIT Jalandhar, India
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Session 9

Poster Presentations

Chairs : Dhiraj Sud (SLIET, Patiala) &
Manu Vashishtha (Dr. B. R. Ambedkar Inst. of Technology, Port Blair)
Time

Coordinator : Vipula ; Vandana Kumari

Lecture Title/Author

17:30-17:35 Development of Antimicrobial LLDPE/Lemon Peel film Using Zinc Oxide Nanoparticle for Food Packaging
Application
Shashank Srivastava
CIPET Lucknow, India
17:35-17:40 Flexible biodegradable Polyvinyl alcohol / Starch cross linked films
Aditya Nath Pandey
Central Institute of Petrochemicals Engineering & Technology: Institute of Petrochemicals Technology Lucknow, India
17:40-17:45 Green synthesis of Magnesium Nanoparticles for degradation of safranine in Environmental sample
Rajni Sharma
Maharaja Agrasen University, Baddi, India
17:45-17:50 Evaluation of Antimicrobial Properties of Lldpe/Orange Peel Powder/titanium Dioxide Composite Films For Food
Packaging Application
Malika Singh
Central Institute of petrochemical engineering and technology, Lucknow, India
17:50-17:55 Studies on the synthesis of Superabsorbent film for Smart Food Packaging
Shrayashree Nag
CIPET-IPT Lucknow, India
17:55-18:00 Development & Characterization of Biodegradable Blend Film Using Bio-Waste Materials
Atul Kumar Seth
Central Institute of Petrochemicals Engineering & Technology, Institute of Petrochemicals Technology, Lucknow,
Jaunpur, India
18:00-18:05 Carrageenan-based Herbal Bionanocomposite Membranes as a Wound Care System
Pratibha Singh
IIT Delhi, DELHI, India
18:05-18:10 Fabrication of Biocompatible, Luminescent and self-healing hybrid hydrogels of polyoxometalates and chitosan
based on electrostatic assembly and their Application as Antimicrobial Agent , in dye adsorption and the
Detection of heavy metal ions
Arjumand Shaneen
University of kashmir, Srinagar, India
18:10-18:15 Utilization of Waste MDF Powder for Preparation of Wood Plastic Composites
Chetan Kumar Singh
Central institute of petrochemicals engineering and technology, Lucknow, India
18:15-18:20 A Comprehensive Investigation on Spinel Ferrite Nanocatalyst for the Photodegradation of Hazardous and Toxic
Organic Pollutants
Dinesh Singh
Dr B R Ambedkar National Institute of Technology, Jalandhar Punjab, India
18:20-18:25 Polysaccharide derived Nano materials and their applications
Himani Sharma
Dr B R Ambedkar National Institute of Technology Jalandhar-144 011 Punjab (India), Palampur, India
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Session 10 Chitosan Symposium Poster Presentations
Chairs : Shinsuke Ifuku (Tottori Univ., Japan ) &
S. Meenakshi (Gandhigram Rural Institute, Tamil Nadu)
Time

Coordinator : Manali Somani

Lecture Title/Author

17:30-17:35 Chitosan/Fly ash film for removal of heavy metal from industrial effluent
Sowmya CH
Birla Institute of Technology & Science, Pilani- Hyderabad Campus, Secunderabad, India
17:35-17:40 3D-Polylactic Acid Scaffold with Surface Modified and 4-Methoxycinnamic Acid-loaded Chitosan Nanoparticles for
Bone Regeneration
Abinaya Shanmugavadivu
SRM-IST Chennai, India
17:40-17:45 Optimization of chitin nanofiber preparation by ball milling machine under neutral condition
Dagmawi Abebe Zewude
Tottori University, Tottori, Japan
17:45-17:50 The Biomaterials based on surface-deacetylated chitin nanofiber gels reinforced with sulfobutyl ether Î²cyclodextrin as a controlled released agent
Nowshin Farzana Khan
Sojo University, Kumamoto, Japan
17:50-17:55 Adsorption of chromium from waste water using Cds/Cus/Chitosan composite
M. Nikitha Manuvelraja
The Gandhigram Rural Institute-DTBU, Chinnalapatti, India
17:55-18:00 Furfural Functionalized on Chitosan Intercalated Pani Composite for the Removal of Chromium From Water
Ramkumar K
The Gandhigram Rural Institute-Deemed to be University, Dindigul, India
18:00-18:05 Preparation of Chitosan /PEO Membranes for Biomedical Applications
Rohini Verma
Indian Institute of Technology, New Delhi, India
18:05-18:10 Bromelain encapsulated alginate-chitosan beads for biomedical applications
Priyadharshini T
National Institute of Technology Rourkela, India
18:10-18:15 An effective chitosan hydrogel composite containing silica nanoparticles and aluminium chloride for rapid
hemorrhage control
Rutuja Ravindra Pawar
Agharkar Research Institute, Pune, India
18:15-18:20 Chitosan-entrapped Activated Carbon for Confiscation of CO2 in Gaseous Phase and Reactive Orange Dye in
Aqueous PhaseChitosan-entrapped Activated Carbon for Confiscation of CO2 in Gaseous Phase and Reactive
Orange Dye in Aqueous Phase
Pradip Madhukar Nandanwar
Research Scholar at Department Of Chemistry, RTMNU, Nagpur, India
18:20-18:25 Addition of coir fibre with CaCl2 crosslinked starch-chitosan blended films
Neena Singh
Gautam Buddha University, Greater Noida, India
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Session 11
Coordinator : Chetna Verma, IIT Delhi
Chairs : Anup Ghosh (IIT, Delhi) & Manohar Badiger (NCL, Pune)
Plenary Talk-1
Pralay Maiti (IIT, BHU)
Time: 09:00-09:40
Plenary Talk-2
Ngai To (CUHK, Hong Kong)
Time: 09:40-10:20
Plenary Talk-3
Youssef Habibi (Mohamed IV Polytech. Univ., Morocco)
Time: 10:20-11:00
Session 12 Biopolymers & Tissue Engineering
Chairs : Pralay Maiti (IIT, BHU) & Saurabh Kulshreshtha (Shoolini University, H.P.)
Time

Coordinator : Ankita Sharma; Chetna Verma

Lecture Title/Author

11:10-11:35 KN NA
Sabu Thomas
MG University, Kerala, India
11:35-11:45 OL Proangiogenic and Antimicrobial Nanocomposite Loaded Gelatin Fibers Favour the In Vitro Osteogenic
Differentiation of Mesenchymal Stem Cells in the Absence of External Supplements
Vianni chopra
INST Mohali, Mohali, India

11:45-11:55 OL Preparation and Characterization of PVA/Chitosan Crosslinked 3D scaffolds for Liver Tissue Engineering
Supriya Bhatt
Manipal Institute of Regenerative Medicine (MAHE), Bangalore, India
11:55-12:05 OL Biosynthesis of Silver nanoparticles Via Clerodendron Phlomoides Extracts and their characterizations and
Anticancer Potential against Liver Cancer
Kirubanandan Shanmugam
Sree Sastha Insitute of Engineering And Technology, Chennai, India
12:05-12:15 OL Zein- Poly(vinyl alcohol-co-ethylene) ethylene macrobeads as chondrocytes delivery system in Autologous
Chondrocyte implantation
Rashmi E V
Sree chitra tirunal institute for medical sciences and technology, Thiruvananthapuram, India
12:15-12:25 OL Silver incorporated composite electrospun scaffolds for bone tissue regeneration
Gurumoorthi Ramar
CIPET:IPT, Chennai, India
12:25-12:35 OL Egg Shell Membrane Hydrolysate Incorporated Bigels: Potential Anti-Aging Formulation
Puspanjali Sharma
M S Ramaiah University of Applied Sciences, Bangalore, India
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Session 13 Nanomaterial & Nanocomposites
Chairs : Yashveer Singh (IIT, Ropar) & W.J Kim (POSTEC, South Korea)
Time

Coordinator : Pratibha Singh; Vipula

Lecture Title/Author

11:10-11:35 KN NA
Bhanu Nandan
IIT Delhi, India
11:35-11:45 OL Green Synthesis of Copper Oxide Nanoparticles using leaves Extract of Neolamarckia cadamba and their
applications as catalysts
Rakhi Mandloi
Govt Holkar Science College Indore MP, Indore, India
11:45-11:55 OL Green synthesis and characterization of cerium oxide nano particles from edible mushroom extract
Lalitha Jairam
Ramaiah University of Applied Sciences, Bangalore, India
11:55-12:05 OL Isolation of nanocellulose from industrial waste for hydroxylation and stabilization of boron nitride ceramic
nano-particle for enhanced performance of nano-composite
Manoj Sathwane
IIT Roorkee, Saharanpur, India
12:05-12:15 OL Synthesis and swelling studies of Poly(2-hydroxyethyl methacrylate- co- itaconic acid) / Hydroxyapatite
Composite Hydrogels
Sharika T
Govt.College Kasaragod, Kasaragod, India
12:15-12:25 OL Preparation and Characterization of Essential Oil (Java Citronella) Treated Potato Starch Bio-Nanocomposite
Films Reinforced with Cotton Linter Nano-Cellulose
Chayanika Bharadwaj
CSIR NEIST, Jorhat, India
12:25-12:35 OL Synthesis and Characterization of a Novel Nanocomposite Based on / Polylactic Acid / Poly (Ethylene-Co-Vinyl
Acetate)/Northeast Region Kaolin Clay Coated with Lemon Grass Essential Oil (Elemicin rich)
Dipjyoti Bora
CSIR-NEIST, Jorhat, India
12:35-12:45 OL An Analysis of the Synthesis, Characterization, and Thermal Evolution of Polymer-Based Nickel Nanoparticles
Giriraj Tailor
Mewar University, Chittorgarh, India
Session 14 Herbal Therapeutics Symposium Contest
Chairs : Surya Bhan (NEHU, Shillong) & Rahul Sherkhane (BHU, Varanasi)
Time

Coordinator : Manali Somani; Rohini Verma

Lecture Title/Author

11:10-11:20 OL Bioactive performance studies on Luffa seed oil for imparting functional property to textiles
Navodit Kadam
The Maharaja Sayajirao University of Baroda, Bharuch, India
11:20-11:30 OL Enhancement of anti-cariogenic effect of Glass Ionomer Cement (GIC) by incorporation of biosynthesized
cerium oxide nanoparticles from Aloe vera extract
Dhanya Shri Mahendran
MS Ramaiah University of Applied Sciences, Bangalore, India
11:30-11:40 OL Biogenic synthesis of ZnO nanoparticles using Annona muricata plant leaf extract and its anti-cancer efficacy
Siva Chander Chabattula
Indian Institute Of Technology Madras, Chennai, India
11:40-11:50 OL Isolation of Susceptible Cyclopeptides from Ixora coccinea plant leaves and their Characterizations
Deepshikha Verma
MBSCET, Jammu, India
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11:50-12:00 OL Phytochemical profiling and preparation of Eranthemum indicum herbal extract loaded sodium alginateglycerol gel coated cotton dressings for wound care
Flavius Nonglang
North Eastern Hill University, Shillong, India
12:00-12:10 OL In vitro antioxidant, antimicrobial and anti-cancerous efficacy of methanolic extract of Morchella sp
Monika Thakur
Shoolini institute of life sciences and business management, Garli, India
12:10-12:20 OL Tea tree Oil Nail Lacquer for Treatment of Paronychia
Sandhyashree S B
M S Ramaiah University of Applied Sciences, Bangalore, India
12:20-12:30 OL Development of Herbal Bio-composites of Shati (Hedychium spicatum Sm.): Boon for Chronic wounds
Vishal Kumar
All India Institute of Ayurveda, New Delhi, India
13:00-14:00 | Lunch Break
Session 15 Antimicrobial Materials & Drug Delivery
Chairs : M.S. Alam (Jamia Hamdard, Delhi) &
Taweechai Amarsakchai (Mahidol Univ., Thailand)
Time

Coordinator : Ankita Sharma; Aishwarya Arvind

Lecture Title/Author

14:00-14:25 KN Gels/Hydrogels for Wound Healing Applications
Yashveer Singh
Indian Institute of Technology Ropar, Rupnagar, India
14:25-14:50 KN Polymeric Biomaterials for Tackling Antimicrobial Resistance and Infection
Jayanta Haldar
JNCASR, Bangalore, India
14:50-15:05 IL Synthesis Of Gamma Radiation Induced Natural Gum (Stercuia) Based Novel Hydrogels For Drug Delivery
Application
Manu Vashishtha
Department of Chemistry, Dr. B. R. Ambedkar Institute of Technology, Port Blair, Port Blair, India
15:05-15:15 OL Functionalization of Polyester Fabric using Vanillin Derivative
Veerender Sharma
IIT Delhi, Delhi, India
15:15-15:25 OL Multifunctional finishing of cotton fabric using eco-friendly microcapsules with essential oils in-situ
Shekhar Kumar
NITJ, Jalandhar, India
15:25-15:35 OL Synthesis,Characterization and antifungal activities of copper oxide and differentially doped copper oxide
nanostructures
Atul soni
Sri sai university palampur, Palampur, India
15:35-15:45 OL Electrical, Thermal and Antimicrobial Properties of synthesized TiO2/rGO Nanocomposites
Sunil Kumar
Himachal Pradesh university, Shimla, India
15:45-15:55 OL Enhancement of Photocatalytic and Antimicrobial Properties of Ni with Gd Doped ZnO nanoparticles
Mageswari K
Muthurangam Government Arts College, Vellore, India
15:55-16:05 OL Phytofabrication of gold nanoparticles using Populus ciliata bark/ bud n-butanol fraction extract and
investigation of their antimicrobial activities
Shabnam Thakur
Shoolini University, India
16:05-16:15 OL Novel method for extraction of Lignin from pinus roxburghii (PR) needles and its applications for Antimicrobial
Lignin-silver composite synthesis
Tilak Raj
APG University Shimla HP, Kangra, India
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Session 16 Nanomaterial & Nanocomposites
Chairs : Prakash Wadgaonkar (NCL, Pune) & A. Suzuki (YNU, Yokohama, Japan)
Time

Coordinator : Rohini Verma; Vipula

Lecture Title/Author

14:00-14:25 KN Waste lignocellulosic biomass derived cellulose nanofiber as efficacious substrate for fluorescent modifications
for removal of heavy metal ions, pesticides and textile waste
Anupama Kaushik Sharma
Panjab University, Chandigarh, India
14:25-14:50 KN NA
Sunita Rattan
Amity University, Noida, India
14:50-15:05 IL Nanocomposite starch-gelatin hybrid hydrogel for antibacterial applications
Sapna Sethi
DAV University, Jalandhar, India
15:05-15:15 OL Modification of nano/micro cellulose with different hydrophobic agents: A comparative study
Hitesh Kumar Singh
Institute of Chemical Technology, Mumbai, India
15:15-15:25 OL Telescopic synthesis of chitosan-Fe nanocomposites: morphology and structural studies
Rutuja Subhash Gumathannavar
Symbiosis Centre for Nanoscience and Nanotechnology, Symbiosis International University, Pune, India
15:25-15:35 OL Biocompatible Fluorescent Chitosan Based Nanomaterials for Biomedical Applications: Colloidal Synthesis and
Characterization
Yogesh Ashokrao Jadhav
Symbiosis Center for Nanoscience and Nanotechnology (SCNN), Symbiosis International (Deemed University) (SIU),
Pune, India
15:35-15:45 OL Effect of ionic strength on porosity and surface charge of chitosan nanoparticles
Nidhi Sapre
Symbiosis Center for Nanoscience and Nanotechnology (SCNN), Symbiosis International (Deemed) University, Pune, India

15:45-15:55 OL Chitosan-Chlorhexidine based Nanogels for the Bioactive Finishing of Polypropylene Fabric
Chetna Verma
IIT Delhi, India
15:55-16:05 OL Antimicrobial traits of the biologically synthesized nanoparticles from the extracts of Citrus species
Deepanjali Sharma
Shoolini University of Biotechnology and Management Sciences, Solan (HP), Solan, India
Session 17 Student Oral Contest
Chairs : Satyendra Mishra (NMU, Jalgaon) & B. S. Kaith (NIT, Jalandhar)
Time

Coordinator : Vandana Kumari ; Manali Somani

Lecture Title/Author

14:00-14:10 OL Antibacterial Activity of Chitosan Grafted Dual Polybenzoxazine Films
Sangeeta Sahu
Shiv Nadar University, Uttar Pradesh, India
14:10-14:20 OL Carrageenan-based Herbal Bionanocomposite Membranes as a Wound Care System
Pratibha Singh
IIT Delhi, India
14:20-14:30 OL Functionalized three dimensional scaffold system for enhanced insulin secretion of mesenchymal stem cell
derived insulin like clusters
Jijo Wilson
Sree Chitra Tirunal Institute for Medical Sciences and Technologies, Trivandrum, India
14:30-14:40 OL Improving antioxidant properties and antimicrobial properties of PLA film by using plant-based extract and
modified silica nanoparticles for food packaging
Rahul Zende
S K Somaiya College, Maharashtra, India
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14:40-14:50 OL Antibacterial Peptide Nanofibers Loaded with Y2O3 Nanoparticles to Promote Wound Healing
Vatan Chawla
Indian Institute of Technology Ropar, Rupnagar, India
14:50-15:00 OL 3D-Polylactic Acid Scaffold with Surface Modified and 4-Methoxycinnamic Acid-loaded Chitosan Nanoparticles for
Bone Regeneration
Abinaya Shanmugavadivu
SRM-IST Chennai, India
15:00-15:10 OL Lyophilized Biocomposite Chitin-Alginate Matrices for Wound Healing Application
Sharon Caroline Furtado
Ramaiah University of Applied Sciences, Bengaluru, India
15:10-15:20 OL Nanostructured Inorganic Layered Double Hydroxide for efficient drug delivery for cancer treatment
Swapan Maity
Indian Institute of Technology (BHU), Varanasi, India
15:20-15:30 OL Bromelain encapsulated alginate-chitosan beads for biomedical applications
Priyadharshini T
National Institute of Technology, Rourkela, India
Session 18

Poster Presentations

Chairs : Mukesh Singh (UPTTI, Kanpur) & Christine Jeyaseelan (Amity University, Noida) Coordinator : Ankita Sharma; Chetna Verma
Time

Lecture Title/Author

16:30-16:35 Synthesis And Characterization of Eco-friendly Biodegradable Film Based on Poultry Bio-Mass
Anurag Singh
Central Institute of Petrochemicals Engineering and Technology, Lucknow, India
16:35-16:40 Evaluation of the physico chemical properties of coconut Shell derived activated carbon and its application in DSSC
Manoj Kumar Mallick
CIPET:SARP-LARPM, Bhubaneswar, India
16:40-16:45 Synthesis of Soy Protein Isolate Film Reinforced with Silylated Nanocellulose and its Property Characterization
Pubali Chetia
CSIR-NEIST, Jorhat, Assam, India
16:45-16:50 Study the Effect of Antioxidants on The Properties of Lldpe
Akhilesh Kumar Yadav
Central institute of petrochemicals engineering and technology, Lucknow, India
16:50-16:55 Isolation of bioactive compounds from the stem bark of Populus ciliata Wall. ex Royle and screened for in-vitro
antioxidant, antimicrobial, and anti-inflammatory activities
Ishita Guleria
Shoolini University, Solan, Mandi, India
16:55-17:00 Synthesis, Characterization And Conjugation Of Carbon Nanodots
Mijmal Shan KT
National Institute of Technology Calicut, Malappuram, India
17:00-17:05 Antibacterial Peptide Nanofibers Loaded with Y2O3 Nanoparticles to Promote Wound Healing
Vatan Chawla
Indian Institute of Technology Ropar, Rupnagar, India
17:05-17:10 Nano calcium incorporated piscean collagen scaffolds as wound dressing materials
Sindhu Abraham
Faculty of Pharmacy, Ramaiah University of Applied Sciences, Bengaluru, India
17:10-17:15 Electrospun PCL- kC Nanofibrous Matrix for Wound Healing Applications
Vandana Kumari
IIT Delhi, New Delhi, India
17:15-17:20 Structure Function elucidation of ternary metal biopolymer materials for sulfate adsorption
Bernd G.K. Steiger
University of Saskatchewan, Saskatoon, Canada
17:20-17:25 Itaconic acid based stimuli responsive polymers for controlled drug release for treating stomach ulcers
Shilpa Sharma
Manav Rachna University, Faridabad, India
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Session 19 Poster Presentations
Chairs : N.G. Shimpy (University of Mumbai) & Garima Agrawal (IIT, Mandi)
Time

Coordinator : Pratibha Singh

Lecture Title/Author

16:30-16:35 A Comparative Study of PVA/PVP and PVA/PVP/TiO2 Nanocomposite Membrane
Disha Harinkhere
Government Holkar (Model, Autonomous) Science College, Indore, India
16:35-16:40 AStudies on mechanical properties of R-PS and waste MDF
Vivek Chaudhary
CIPET, Lucknow, India
16:40-16:45 Recycling of NYLON6/PET Laminated Lldpe Film
Saket Gupta
Central Institute of Petrochemicals Engineering & Technology (CIPET), Lucknow, India
16:45-16:50 Preparation of Biodegradable Film from Maize Starch and Date Palm Pits (Phoenix Dactylifera) and it’s
Characterization
Vipul Kumar
CIPET-IPT Lucknow, Kanpur, India
16:50-16:55 Solution Blow Spun PCL/Nano-Hydroxyapatite Based Composite Nanofibrous Scaffold for Bone Tissue
Regeneration
Darshna
IIT BHU, Varanasi, India
16:55-17:00 Exploring the furfuryl alcohol degrading ability of Pseudomonas species
Priyaragini Singh
Central University of South Bihar, Gaya, India
17:00-17:05 Effect of Liquid Lipid on Crystallinity of Lipid Matrix in Nano-Lipid Conjugates (NLCs) Fourier Transform Infrared
and XRD spectroscopy
Rajat Garg
IPR, GLA University, Mathura, India
17:05-17:10 Remediation on emerging pollutants by multicomponent nanomaterials
Ankit
Dr. B. R. Ambedkar National Institute of Technology, Jalandhar, Punjab, Jalandhar, India
17:10-17:15 Nitrogen- doped Carbon Quantum dots-Polypyrrole composite electrode for high energy storage application
Sapna S
Mangalore University, Mangaluru, India
17:15-17:20 Future and Probable Applications of Natural Biopolymer-based Hydrogels in Agriculture
Pragna M Shivannavar
JSS Academy of Higher Education & Research, Bengaluru, India
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Session 20 Poster Presentations
Chairs : Shamayita Patra (SUVV, Indore) & Niranjan Karak (Tezpur University, Assam)
Time

Coordinator : Vipula; Rohini Verma

Lecture Title/Author

16:30-16:35 Waste paper as a viable sustainable source for cellulosic extraction by chlorine free bleaching and acid hydrolysis
method for the production of PVA-starch/ cellulose based biocomposites
Tresa Sunitha George
St. Pauls college, Kalamassery, KOCHI, India
16:35-16:40 Preparation and Characterization of Polyvinyl Alcohol/Alginate membranes for Biomedical Applications
Aishwarya Arvind
IIT Delhi, Delhi, India
16:40-16:45 Development of new process for mixing of nanoclay by using Polyvinyl alcohol in LDPE
Adarsh Chaturvedi
CIPET Lucknow, Lucknow, India
16:45-16:50 Study and Preparation of Biocarbon from Rice straw
Ekansh Agnishekhar
CIPET Lucknow, Lucknow, India
16:50-16:55 Preparation & Characterization of Biodegradable Blend Film From (Zingiber officinate)
Abhishek Yadav
CIPET Lucknow, Lucknow, India
16:55-17:00 Development of bone targeted nano-formulation of DPP-4 inhibitor for in-vivo treatment of osteoporosis
Nikita Nirwan
Jamia Hamdard, New Delhi, India
17:00-17:05 Paraffin wax nanoemulsion based UV resistant wood coatings
Richa Bansal
Institute of Wood Science and Technology, Bangalore, India
17:05-17:10 Coating of Carboxymethyl Cellulose on Polyurethane Surface for Designing Infection Resistance Surface
Manali Somani
Indian Institute of Technology, Delhi, India
17:10-17:15 Abstraction of Cyanide from water by adsorption on mesoporous magnetic cellulose
Anita Shekhawat
RTM Nagpur University, Nagpur, India
17:15-17:20 Improving antioxidant properties and antimicrobial properties of PLA film by using plant-based extract and
modified silica nanoparticles for food packaging
Rahul Zende
SK Somaiya, Mumbai, India
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Session 21 Poster Presentations
Chairs : Susheel Kalia (IMA, Dehradun) & Swati Sharma (Chandigarh University)
Time

Coordinator : Ankita Sharma; Chetna Verma

Lecture Title/Author

17:35-17:40 Polymeric Approach for Formulating Sustained Release Floating Tablets of Domperidone: an in-vivo Investigation
Deepinder Singh
Chitkara University, Punajab, Rajpura, India
17:40-17:45 Fabrication of herbal transdermal drug delivery patch for osteoarthritis of knee
Yoshitha C N
All India Institute of Ayurveda, New Delhi, India
17:45-17:50 Dyes removal from water using natural polysaccharides based materials
Nikita Singh
Gautam buddha University, Greater, Noida, India
17:50-17:55 Thermo-gelation behaviour of poly(2-alkyl-2-oxazoline) grafted biopolymers
Vinita Dhaware
CSIR-National Chemical Laboratory, Pune, India
17:55-18:00 Micelles Self-Degraded Template based Graphitic Carbon Nitride-Polypyrrole composite electrode for high
Supercapacitor performance
Vijaykumar P
Mangalore University, Mangaluru, India
18:00-18:05 Nanostructured Inorganic Layered Double Hydroxide for efficient drug delivery for cancer treatment
Swapan Maity
Indian Institute of Technology (BHU), Varanasi, India
18:05-18:10 Functionalized three dimensional scaffold system for enhanced insulin secretion of mesenchymal stem cell
derived insulin like clusters
Jijo Wilson
Sree Chitra Tirunal Institute for Medical Sciences and Technologies, Trivandrum, India
18:10-18:15 RSM-CCD optimized in air synthesis of novel Kappa-Carrageenan/Tamarind Kernel Powder hybrid polymer
network incorporated with inclusion complex of (2-Hydroxypropyl)-Î²-cyclodextrin and Adenosine for controlled
drug delivery
Vasudha Vaid
Dr. BR Ambedkar National Institute of Technology Jalandhar, Jalandhar, India
18:15-18:20 Characterization of Biodegradable films based on chia seed mucilage and lentil protein
Sharukh Ahmad
CIPET IPT Lucknow, Ambedkar Nagar, India
18:20-18:25 Preparation of Nano-cellulose Particles and its Applications
Saksham Jaswal
Dr B R ambedkar NIT Jalandhar, india
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Session 22 Poster Presentations
Chairs : Manu Vashishtha (Port Blair) & A.K. Nadda (JIUT, Solan)
Time

Coordinator : Vandana Kumari ; Aishwarya Arvind

Lecture Title/Author

17:35-17:40 Synthesis of MXene-based Bio-inspired Smart Interfacial Membranes for Guided Bone Regeneration (GBR)
Amandeep Singh
University of Calcutta, Kolkata, India
17:40-17:45 Bridge Formulation of Oil base ZnS Microcapsule for Multifunctional Agricultural Applications
Anil Patil
S.S.V.P. Sanstha's, L. K. Dr. P. R. Ghogrey Science College, Dhulia, India
17:45-17:50 Lignin grafted stimuli-responsive polymer system: Synthesis, mechanical and stimuli-responsive properties
Parvathy P A
CSIR NIIS, Pappanamcode, India
17:50-17:55 Design and development of compostable biopolymeric responsive packaging materials
Sangeetha U K
CSIR NIIST, Pappanamcode, India
17:55-18:00 Formulation and Evaluation of Areca Catechu Extract Suspension for Gastric Ulcer
Vidya K
M S Ramaiah University of Applied Sciences, Banglore, India
18:00-18:05 Development of Areca Catechu Extract Herbal Tablet for its Anti-ulcerogenic Effect
Darshan HR
M.S. Ramaiah University of Applied Sciences, Bangalore, India
18:05-18:10 In-situ gel forming Quercetin rectal spray incorporating mucoadhesive polymers for treatment of hemorrhoids
Shivani Srinivasan H
MSRUAS-FPH, Bengaluru, India
18:10-18:15 Preparation And Characterization of Diosmin Suspension
Khushboo Kumari
M.S Ramaiah University of Applied Sciences, Bangalore, India
18:15-18:20 Effect of Suspending Agents on the Stability of Probiotic Suspension
Merin Sara Mathew
Ramaiah University of Applied Sciences, Bangalore, India
18:20-18:25 Step-scheme Bi2WO6/Fe2O3 heterojunction for photocatalytic degradation of methylene blue under visible light
irradiation
Parteek Mandyal
Shoolini University, Solan, India
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Session 23 Poster Presentations
Chairs : Bimlesh Lochab (S.N. University, Noida) & Surabhi Singh (DRDO, New Delhi)
Time

Coordinator : Rohini Verma; Vipula

Lecture Title/Author

17:35-17:40 Smart, Thermoresponsive N-Vinyl Caprolactam Graft Copolymerized Soy Protein Isolate Hydrogels for Controlled
Drug Delivery Applications
Safiya Nisar
Amity University, Noida, India
17:40-17:45 Chitosan based Activated Charcoal Composite Film for Food Packaging
Richa Sharma
Indian Institute of Technology, Madras, Chennai, India
17:45-17:50 Construction of CuWO4/WO3/NiFe LDH S-scheme based heterojunction for photodegradation of methyl orange dye
Rohit Sharma
Shoolini University, Solan, India
17:50-17:55 Lyophilized Biocomposite Chitin-Alginate Matrices for Wound Healing Application
Sharon Caroline Furtado
Ramaiah University of Applied Sciences, Bengaluru, India
17:55-18:00 Synthesis And Characterisation Of Composite Hydrogels Based On Chitosan, Gelatin, And Carbon Black
Sreedev P
Government College Kasaragod, Kasaragod, India
18:00-18:05 Ecofriendly - Chitosan Based Flame Retardant Coating
Yogesh Rajput
Central Institute Of Petrochemials Engineering and Technology Lucknow, Lucknow, India
18:05-18:10 Chaetomium globosum mediated green synthesis of silver nanoparticles as biocontrol agent against fusarium wilt
of Tomato and Capasicum
Shailja Kumari
Shoolini University, Solan, India
18:10-18:15 Encapsulation of Datura metel leaf extract in Nano chitosan as biopolymer and evaluation of antioxidant studies
by DPPH method
Amulya K.C.
M.S. Ramaiah University of Applied Sciences, Bengaluru, India
18:15-18:20 Encapsulation of nanochitosan using Vitis vinifera extract and its phytochemical profiling by DPPH method
Eliza Ahmed
M.S.Ramaiah University of Applied Sciences, Bangalore, India
18:20-18:25 Antibacterial Activity of Chitosan Grafted Dual Polybenzoxazine Films
Sangeeta Sahu
Shiv Nadar University, Uttar Pradesh, India
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Session 24 Biopolymers for Advanced Applications
Chairs : Krzysztof Pielichowski (Cracow Univ., Poland) &
Pranee Phinyocheep (Mahidol Univ.,Thailand)
Time

Coordinator : Ankita Sharma; Chetna Verma

Lecture Title/Author

09:00-09:15 IL Silk fibroin and recombinant elastin blend nano-coatings for implantable medical devices
Emmanuel Joseph
CSIR - NCL, Pune, India
09:15-09:30 IL Modified Biopolymers based Superabsorbent Hydrogels based on Sodium Alginate and Sodium Humate for
removal of Heavy Metal ions by Adsorption from Waste waters
Reena Singhal
Plastic Technology Department,H.B.T.U.,Kanpur India
09:30-09:40 OL Chitosan schiff base as a fluorescence probe for selective detection of trivalent iron ions
Madhvi Garg
SLIET, Sangrur, India
09:40-09:50 OL Disposable Paper-based Biosensing Platform For Procalcitonin Detection
Yachana Gupta
The NorthCap University, Gurgaon, India
09:50-10:00 OL Electromechanical Behaviour of Polyaniline-Based Hybrid Composite Films for Humidity Sensing
Yuriy A. Anisimov
Department of Chemistry, University of Saskatchewan, Saskatoon, SK S7N 5C9, Canada
10:00-10:10 OL 3D Printed Biopolymer-Based Self-Powered Pressure Sensor: Border security & Solider Safety
Dalip Saini
Institute of Nano Science and Technology, Knowledge city, Sector 81, Mohali Punjab, India
10:10-10:20 OL L-Cysteine-derived smart ABCBA-type antifouling biohybrid
Devendra Kumar
Indian Institute of Technology Bhilai, Korba, India
10:20-10:30 OL Hydrolyzed starch graft copolymers as plasticizers of cement-based mortars
Andrea Gonzalez
Cordoba Universidad Nacional de Colombia, Bogota, Colombia
10:30-10:40 OL Valorisation of Fruit Waste for production of Chitosan from yeast
Manali Jaithliya
Dr. D. Y. Patil Biotechnology and Bioinformatics Institute, Pune, Indore, India
Session 25 Miscellaneous
Chairs: Satyendra Mishra (NMU, Jalgaon) & Prachi Singhal (Amity Univ., Noida)
Time

Coordinator : Pratibha Singh; Vipula

Lecture Title/Author

09:00-09:15 IL Synthesis of polypyrrole/silver/graphene ternary nanocomposite and study on photocatalytic degradation of
Congo red dye under sunlight irradiation
Vrinda Punnakkal
Sree Sankara College, Kalady, Ernakulam, Ankamaly, India
09:15-09:30 IL Sustainable Polybenzoxazines: Upcoming Class of Phenolic Resins
Bimlesh Lochab
Shiv Nadar University Dadri, Gautam Buddha Nagar, Uttar Pradesh, India
09:30-09:40 OL Effect of Epoxidized Soybean Oil (ESBO) on Mechanical and Thermal Properties on Poly (lactic acid) (PLA),
PLA/Poly (butylene succinate) (PBS) [90/10] Blend Compositions
Prajakta Naik
School of Polymer Engineering, Dr. Vishwanath Karad MIT World Peace University, Pune, India
09:40-09:50 OL A Study of Activity, Kinetics and Reusability of Immobilized Lipase in Hydrolytic Reactions and Application in
Esterification Reactions
Samjeet Singh Thakur
RGM Govt. College Joginder Nagar, Mandi, India
www.bioforum.in

APA

International e-Conference on

Biopolymers

BIOFORUM
2022

July 14-16, 2022

Asian Polymer Association

Indian Chitin and Chitosan Society

Day-3 | 16th July, 2022 | Programme
09:50-10:00 OL A polyphenol-chelator based multimodal anti-snake venom nanoformulation.
Neeraja Revi
Indian Institute of Technology Hydearabd, India
10:00-10:10 OL O and S co-doping induced substitutional N-vacancy in graphitic carbon nitride: Simulation studies; bandgap
tuning; peroxymonosulfate activation, sulfamethoxazole degradation pathways
Vasudha Hasija
Shoolini University, Solan, India
10:10-10:20 OL Effect of Gold Nanoparticles on Phase Behaviour of DPPC Membranes - UV-vis, TEM, FTIR and DSC studies
Monika Khurana
Sushant University, Gurugram, India
10:20-10:30 OL An innovative approach to synthesized and characterized thiol and sulfonium integrated starch biopolymer
forÂ arsenicÂ removal in aqueous system
Vishal Priya
CSKHPKV, Palampur , Deparment of Chemistry and Biochemistry, Kangra, H. P. 173205, India
10:30-10:40 OL Facile synthesis and extended visible light activity of oxygen and sulphur co-doped carbon nitride quantum
dots modified Bi2MoO6 for phenol degradation
Abhinandan Kumar
Shoolini University of Biotechnology and Management Sciences, Solan, India
10:40-10:50 OL Hydrophilic Poly(vinylidenefluoride)(PVDF)! Unique grafting strategy and enormous scopes
Atanu Kuila
Haldia Institute of Technology, Haldia, India
Session 26 Biopolymers & Applications
Chairs : Mohammad Jawaid (Univ Putra Malaysia) & Smita Mohanthy (CIPET, Bhubaneswar) Coordinator : Vandana Kumari ; Aishwarya Arvind

Time

Lecture Title/Author

09:00-09:15 IL Turmeric-TPU nano/submmicron fibres by Centrifugal spinning for biomedical application
Shamayita Patra
SVIT, Indore, India
09:15-09:30 IL Dual Stimuli Responsive Soy protein based Hydrogel Engineered Through a Novel Cross-linker as Superabsorbent
Saloni Mehra
Jublient Biosystems, Noida, India
09:30-09:40 OL Structure Development and Properties of PVA Starch- Paddy Straw Composites
S Radhakrishnan
MIT-WPU, Pune, India
09:40-09:50 OL Effect of Mixture of North-East Region Clays (NER-Clay) on Mechanical, Thermal and Barrier Property of
Polylactic Acid Biofilm
Ravi Purbey
CSIR-NEIST, Jorhat, India
09:50-10:00 OL Extraction, Quantification and Characterization of Lignin extracted from Bamboo Biomass
Bibhu Prasad Dash
Odisha University of Technology and Research, Bhubaneswar, India
10:00-10:10 OL Green packaging technology using active jujube seed powder
Anamika Nayak
NIT, Durgapur, India
10:10-10:20 OL Cellulose Microfibers Reinforced Bioplastic Films for Packaging Application
Rishpreet Kaur
Dr B.R. Ambedkar National institute of technology Jalandhar, Ludhiana, India
10:20-10:30 OL Potential of Ligno-cellulosic Jute Fibre Based Paper in Biodegradable Packaging
Kartick K Samanta
ICAR-NINFET, Kolkata, India
10:30-10:40 OL Synthesis of α-Fe2O3/ethyl cellulose-based nanocomposites to extend the shelf-life of Capsicum annuum L. var. grossum
Geetika Guleria
Eternal University, Sirmor, India
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Session 27 Biopolymers in Water Puriﬁcation
Chairs : Pooja Shandilya (Shoolini Univ. H.P.) & Lee Wilson (Univ. of Saskatchewan, Canada)

Time

Coordinator : Vandana Kumari ; Aishwarya Arvind

Lecture Title/Author

11:00-11:10 OL Activated Carbon modified Chitosan beads an effective method for removal of Congo Red dye.
Manpreet Kaur Ahluwalia
Amity Institute of Applied Sciences, Amity University Noida, New Delhi, India
11:10-11:20 OL Synthesis, green modification and adsorption studies of nanocellulose derived from Pandanus Tectorius leaves
Jyothy G Vijayan
M.s Ramaiah University Of Applied Sciences, Bengaluru, India
11:20-11:30 OL Congugated Polymer Coated Textile Bioadsorbents for Waste Water Treatment
Shivangi Pandey
Uptti Kanpur, India
11:30-11:40 OL Studies on cellulosic fibres from Pearl Millet Straw for removal of Methylene Blue from aqueous solution
Manisha Yadav
IIT Delhi, Delhi, India
11:40-11:50 OL Cu(II)-crosslinked Chitosan for Reactive Orange-16 Dye Decontamination from Effluents
Priyanka Jaikumar Doondani
Department of Chemistry, Rtm Nagpur University, Nagpur, India
11:50-12:00 OL Exploring application of Continuous Carica Papaya Sheet as a filter media in effluent treatment
Pruthviben Prajapati
The Maharaja Sayajirao University of baroda, Vadodara, India
12:00-12:10 OL Application of Self-healing coatings with natural biocides: A novel Antifoulant
Priyanka Shisode
Department of Chemistry, S. S. V. P. Sansthaâ€™s L.K. Dr. P. R. Ghogrey, Science College, Deopur, Affiliated to the
Kavayitri Bahinabai Chaudhari North Maharashtra University, Jalgaon (M.S.), India
Session 28 Biopolymers & Biomaterials
Chairs : Manoj Raula (Amity Univ., Noida) & Anna Liguori (KTH, Stockholm)

Time

Coordinator : Vipula ; Pratibha Singh

Lecture Title/Author

11:00-11:15 IL Fabrication of Curcumin Based Nanogels and Nanofibers for controlled release and wound healing applications
Vaishali S. Shinde
Department of Chemistry, Savitribai Phule Pune University (Formerly, University of Pune), Pune, India
11:15-11:30 IL Chitosan Based Composite for remediation of multiple emerging contaminants
Anupama Kumar
Visvesvaraya national Institute of Technology, Nagpur, India
11:30-11:40 OL Optimization of Nanochitosan Encapsulated Phytochemicals Extracted from Lactuca Serriola Leaf and their
Antioxidant Activity by Response Surface Methodology
Shakkira M
MS Ramaiah University of Applied Sciences, Malappuram, India
11:40-11:50 OL Effect of Dietary Chitosan extracted from Carapace of freshwater crab Sartoriana spinigera on Food intake, Body
weight, Liver weight and Lipid content of Liver of Hypercholesterolemic albino rats
Shiny E.C. Kachhap
Marwari College Ranchi, India
11:50-12:00 OL Bioactive Conductive Polymeric Nanocomposite Coating for Titanium Implants
Suja Mathai
Mar Ivanios College (Autonomous), Thiruvananthapuram, India
12:00-12:10 OL In-Vitro Studies of PPE-CTS Inclusion Complexes for Encapsulation of Phytochemicals form Potato Peel Waste
Ranjita Swapan Das
Visvesvaraya National Institute of Technology, Nagpur, India
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Session 29 Biopolymers in wound care
Chairs : Gaurav Manik (IIT, Roorkee) & Poonam Negi (Shoolini University, H.P.)

Time

Coordinator : Manali Somani ; Rohini Verma

Lecture Title/Author

11:00-11:10 OL Photothermally Active Chitosan Coated Nanosystem for Skin Cancer Therapy and Biofilm inhibition
Anil Jogdand
IIT Hyderabad, Telangana, India
11:10-11:20 OL Isolation, Phytochemical Elucidation and Wound Healing Potential of Chitosan Based Film loaded with Tagetes Erecta
Manisha U Kunder
Ramaiah University of Applied Sciences, Bangalore, India

11:20-11:30 OL Development of manuka honey loaded chitosan-PVA foam dressings- a solution for advanced wound care
Sangeeth C.
Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum, India
11:30-11:40 OL Sterile Thermo-Responsive Formulations for Emergency Management of Burns
Megha K
M.S. Ramaiah University of Applied Sciences, Bangalore, India
11:40-11:50 OL Design and development of naringenin loaded cellulose based thermosensitive hydrogel membranes for
chronic wound healing
Neha Raina
DPSRU, Delhi, India
11:50-12:00 OL Development of Citrus peel extracts /Polyethylene Oxide Nanofibrous Assembly and Exploration of its
Antibacterial and Antioxidant Activity
Himansu Shekhar Mohapatra
Indian Institute of Carpet Technology, Bhadohi, India
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Polysaccharide-based biopolymers as sustainable materials: challenges,
opportunities and future directions
Pedro Fardim
Chemical and Biochemical Reactor Engineering and Safety (CREaS), Department of Chemical Engineering, KU Leuven,
Celestijnenlaan 200 F, Leuven (Heverlee), 3001, Belgium
Email: pedro.fardim@kuleuven.be

Abstract
Polysaccharides (PS) are abundant biopolymers that can be produced in large scale and are relevant for food,
health and materials. They are common denominators for combining chemical engineering, chemistry,
material science, bioscience, biotechnology and medicine to create a completely new generation of
sustainable products and to enhance human and planet health. However, PS still face several challenges in
sustainable processing, control and design of structure-property relationship and fabrication of functional
materials. Their potential to tackle great challenges remain locked and unexploited. In this talk, we will
address challenges and opportunities of PS covering functional therapeutics, functional prevention, personal
care and sustainable processes. Functional therapeutics involves the creation of new biomaterials for tissue
engineering, implants, targeted drug delivery, diagnostics and processes in drug discovery, purification and
crystallization. Functional prevention involves the holistic of product design and formulation without health
threatening additives or components for example in food and performance materials used in construction,
energy storage and transportation. Personal care focuses on design of sustainable products such as
cosmetics, personal hygiene and cleaning products. Sustainable processes involve the development of new
processes combining chemical and biochemical processes using green solvents. Future directions and the
importance of interdisciplinary and joint venture initiatives between PS scientists and technologists, policy
makers and industry are presented and discussed.

Control Drug Delivery for Better Healthcare : Cellular and Animal Model
Pralay Maiti, Aparna Shukla, Sudipta Senapati, Arpan Biswas, Arun K. Mahanta and Sunil Kumar
School of Materials Science and Technology, Indian Institute of Technology (BHU),
Varanasi 221 005
Email : pmaiti.mst@itbhu.ac.in

Abstract
Polysaccharides (PS) are abundant biopolymers that can be produced in large scale and are relevant for food, health
and materials. They are common denominators for combining chemical engineering, chemistry, material science,
bioscience, biotechnology and medicine to create a completely new generation of sustainable products and to enhance
human and planet health. However, PS still face several challenges in sustainable processing, control and design of
structure-property relationship and fabrication of functional materials. Their potential to tackle great challenges remain
locked and unexploited. In this talk, we will address challenges and opportunities of PS covering functional therapeutics,
functional prevention, personal care and sustainable processes. Functional therapeutics involves the creation of new
biomaterials for tissue engineering, implants, targeted drug delivery, diagnostics and processes in drug discovery,
purification and crystallization. Functional prevention involves the holistic of product design and formulation without
health threatening additives or components for example in food and performance materials used in construction,
energy storage and transportation. Personal care focuses on design of sustainable products such as cosmetics, personal
hygiene and cleaning products. Sustainable processes involve the development of new processes combining chemical
and biochemical processes using green solvents. Future directions and the importance of interdisciplinary and joint
venture initiatives between PS scientists and technologists, policy makers and industry are presented and discussed.

Tailored-made Polymer Coatings for Orthopedic Applications
To NGAI (魏 濤)
Department of Chemistry, The Chinese University of Hong Kong, Shatin, N. T. Hong Kong
Email: tongai@cuhk.edu.hk

Abstract
Magnesium (Mg) and its alloys have been intensively explored as the next-generation of metallic bone
substitutes in the past decades, but their rapid corrosion rate in physiological environments is still a great
hindrance for further therapeutic applications. In this talk, I will introduce our recent work in designing the
biodegradable poly (L-lactic acid) (PLLA) coatings on pure Mg substrates (99.99 wt.%) with tunable surface
morphologies through dip-coating in combination with mixed non-solvent induced phase separation (Dipcoating-mNIPS) method to regulate the corrosion behavior and biocompatibility. By using the mixtures of
solvents, we obtained PLLA coatings with different pore sizes and morphologies. We further developed an
organic-inorganic composite coating consisting of PLLA and water-soluble Mg salt particles served as a
protective layer on the surface of a pure Mg substrate. Compared to the pure PLLA coating, the
implementation of the Mg salt coating could allow for quick initial release of Mg2+ and impeded degradation
of the Mg substrate simultaneously. In particular, we demonstrated that the composite-coated sample
favored cellular adhesion and attachment, cell spreading, and cellular proliferation. These encouraging in
vitro data provide significant evidence of the potential practical value of this PLLA-based composite coating
on Mg substrates for numerous orthopedic applications.

About the Speakers: To NGAI now is Professor in the Department of chemistry,
Assistant Dean (Research) of the Faculty at the Chinese University of Hong Kong
(CUHK), and Fellow of the Royal Society of Chemistry (FRSC). He received his
B.Sc. in chemistry at CUHK in 1999. In 2003, he obtained the Ph.D at the same
university, where he worked on light scattering and polymer interaction in
solution. He moved to BASF (Ludwigshafen, Germany) in 2003 as the
postdoctoral fellow for two years, working on colloids and surface chemistry.
After a short postdoctoral training in the Chemistry Department at the
University of Minnesota in 2005, he joined the Chemistry Department at CUHK
in 2006 as a research assistant professor. He has been appointed as an assistant
professor in 2008, and promoted to associate professor in 2012. In 2017, he
was promoted to Professor. His current research interests center around the
colloids, surface chemistry, polymers and soft matter.

Novel biobased polyesters derived from sugars and their applications
Youssef Habibi
Mohamed IV Polytechnic University, Morocco

Abstract
Presently the majority of the raw chemical compounds used for the production of polymeric materials stem
mainly from petroleum resources. However, facing the depletion of fossils resources as well as their
increasing prices and the growing environmental concerns, the interest in the chemistry of sustainable and
renewable resources used for the production of polymeric materials gained considerable interest. In this
context, renewable building blocks derived from sugars are considered as attractive and inexhaustible
resources. Hemicelluloses, represent 15% to 35% of plants and wood and are, the second most abundant
natural polymers in the vegetal world after cellulose. Hemicelluloses can be considered as a very interesting
and underexploited source of bio-based building blocks for the chemistry and polymer industries. Indeed, a
large fraction of the extracted hemicelluloses-rich material is mainly composed of unexploited monomers or
low-molecular mass oligomers, which intricate their use as chemical building blocks for materials elaboration.
Consequently, alternatives to add value to this low molecular mass fractions are therefore needed. The
present work reflects on the polymerization of monomers obtained from the conversion of hemicellulose
sugars. Novel polymers with tailored architectures were synthesized and their molecular and thermal
properties were determined. Few illustrative examples will be provided to show their potential for plastic
materials.

Dr Habibi is a Professor at Mohamed IV Polytechnic University and Fellow of the
Royal Society of Chemistry. He holds a dual Ph.D. degree in organic chemistry from
Joseph Fourier University (Grenoble, France) and University of Cadi Ayyad
(Marrakech, Morocco). Dr Habibi works across many branches of the development
of sustainable functional (bio)materials and his research interests include the
design of new bio-derived polymers, development of high-performance
nanocomposites from lignocellulosic materials including natural nano-sized fillers,
biomass conversion technologies, and the application of novel analytical tools to
biomass. He published over 100 research articles or invited reviews in high
standard peer review journals, (co)edited and/or (co)authored several books and
book chapters. He enjoys a H-index of 51 with more than 20000 citations.

Keynote Talk

Gels/Hydrogels for Wound Healing Applications
Yashveer Singh
Department of Chemistry
Indian Institute of Technology Ropar, Rupnagar-140001, Punjab
Email: yash@iitrpr.ac.in

Abstract
Hydrogels/gels, owing to their tunable physical properties, physical resemblance to tissues, and excellent
mechanical strength, have been used in drug delivery, antibacterial, wound healing, and tissue engineering
areas1. Research in our laboratory is also focused on the development of hydrogels and peptide gels for drug
delivery and wound healing applications. We have developed pH-responsive PEG-based hydrogels for local,
sustained release of chemotherapeutic and anti-inflammatory drugs2-4, and self-assembled peptide gels for
the sustained delivery of glimepiride (antidiabetic drug) and implant-related infections5,6,7. We are currently
working on drug-conjugated peptide gels and nanoparticle-loaded polymeric hydrogels for antibacterial and
wound healing applications. Self-assembled gels were fabricated by pH- or solvent-switch method using
antioxidant and antimicrobial peptides conjugated to NSAIDs (naproxen and indomethacin) to target proinflammatory cytokines and reactive oxygen species responsible for delayed wound healing. The peptide gels
exhibited ~90% antioxidant and antibacterial activities and 80-90% antibiofilm activity. The studies also
demonstrated that the inclusion of D-amino acid in peptides resulted in an improved selectivity towards COX28. We have also developed gallium nanoparticle-loaded quaternized chitosan and oxidized alginate hydrogel
for wound healing applications. The nanoparticle hydrogel composite target bacterial nutrition and
metabolism responsible for bacterial growth and biofilm formation. The nanoparticles were synthesized by
the sol-gel method, and particle size was found to be 159 ± 5.196 nm. The gels showed good rheological
properties, and more than 80% antibacterial and antibiofilm activity9. The gels/hydrogels developed show
promising antibacterial activity and biocompatibility, suggesting their strong potential in wound healing
applications.
Acknowledgements: Financial assistance from the DBT India (grant # BT/PR40669/MED/32/761/2020) is
gratefully acknowledged.
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Bio-aerogels for controlled drug delivery
Sophie Groult, Sytze Buwalda and Tatiana Budtova
Center for Materials Forming (CEMEF), UMR CNRS 7635, Mines Paris, PSL Research University,
Sophia Antipolis, France
Email: Tatiana.budtova@minesparis.psl.eu

Abstract
Aerogels are open-pores lightweight materials with high surface area; they are very promising materials to
be used as matrices for loading and release of active compounds. Using natural polysaccharides to produce
bio-based aerogels is especially attractive due to polymers’ potential biodegradability and biocompatibility,
essential for cosmetic, pharmacological and biomedical applications.
In our work we used pectin and cellulose to make aerogels. First, neat pectin aerogels were prepared from
pectin by polymer dissolution followed by solvent exchange in ethanol and drying with supercritical CO2. The
goal of our work was to understand the influence of the preparation conditions on pectin aerogels’
morphology and properties /1/. Polymer concentration, solution pH and presence of divalent ions were
varied to tune pectin gelation mechanism and the state of matter (solution or gel) before solvent exchange.
The potential of pectin aerogel as drug delivery system was evaluated using theophylline as drug model /2/.
Theophylline was loaded in pectin alcogel via impregnation in ethanol and drug in vitro release in liquid media
imitating gastro-intestinal tract was studied by UV-vis spectrophotometric measurements. Pectin-cellulose
composite aerogels were also made, loaded with theophylline and the release was studied as described
above /3/. The release kinetics was correlated with aerogel specific surface area, bulk density as well as
network swelling and erosion. Various kinetic models were tested to identify the main physical mechanisms
governing the release.
Pectin and pectin-cellulose aerogels were demonstrated to be versatile drug delivery systems.
Acknowledgements: Authors are grateful to Cargill for providing pectin. We thank Pierre Ilbizian (PERSEE,
Mines ParisTech) for supercritical drying, Laurent Schiatti De Monza (PERSEE, Mines Paris) for setting the
automatic recording of theophylline release and Lucile Druel (CEMEF, Mines Paris) for guidance in cellulose
dissolution.
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Polymeric Biomaterials for Tackling Antimicrobial Resistance and Infection
Prof. Jayanta Haldar
Antimicrobial Research Laboratory, New Chemistry Unit and School of Advanced Materials, Jawaharlal Nehru Centre
for Advanced Scientific Research (JNCASR), Jakkur, Bangalore 560064, India.
Email: jayanta@jncasr.ac.in; Web: http://www.jncasr.ac.in/jayanta/

Abstract
Emergence of antimicrobial resistance (AMR) caused by superbugs, has threatened the global public health thereby
constituting a major share of the annual mortality, worldwide. The recent COVID-19 pandemic has expedited the threat
of infectious microbes. Global community and public health fraternity have been realizing the vital role of
contaminated surfaces in transmission of infections. This worsening scenario has drawn research into development of
effective preventive measures and therapeutic regimen. Towards this goal of mitigation of spreading of pathogens
through different contaminated surfaces, our group has engineered the polymeric antimicrobial paints.1 The coating
showed potent antibacterial and anti-fungal activity as well as showed anti-biofilm activity in-vivo. Recently, we have
fabricated a one-step curable, non-leaching, covalent antimicrobial coating, which can be applied to various surfaces
such as cotton, plastic, polyurethane, masks, rubber, nylon.2 The coating displayed 100% killing of different drug
resistant bacteria, fungi, influenza viruses and SARS-CoV-2. To further realize our goal of developing antimicrobial
biomaterials, the polymeric hydrogels have been developed in our laboratory bearing the potential to combat
infections caused by drug-resistant superbugs.3-4 In one of our up-to-the-minute inventions, we have engineered an
injectable antimicrobial sealant with superior adhesive strength, haemostatic ability and cure corneal infections.
Alongside preventive materials, we have also contributed significantly to the development of synthetic peptidomimetic
antimicrobial polymers aiming to address the dearth in novel antibacterial therapeutic candidates in the pipeline.5-6
The membrane-active macromolecules demonstrated excellent activity against multidrug resistant pathogenic
bacteria and fungi in in-vitro as well as in-vivo without any detectable resistance development. The macromolecular
agents showed potentiation of obsolete antibiotics.7 Overall, the aforementioned polymeric biomaterials hold promise
to tackle multidrug-resistant infections and antimicrobial resistance in a multipronged approach of antimicrobial
resistance and infections. During this lecture I will talk about some of our recent inventions on polymeric biomaterials.
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Sol-Gel transitions of modified polysaccharides under temperature and salt control
M. de Magalhaes Goncalves , N. Audureau, H. Guo,
L. Barbier, M. Vahdati, G. Ducouret and D. Hourdet
Soft Matter Sciences and Engineering, ESPCI Paris,
PSL University, Sorbonne University, CNRS, F-75005 Paris, France

Abstract
Associating polymers have known a large development during the last decades due to their high performances as
thickeners in aqueous media with important applications in various domains like oil recovery, cosmetics or paints. With
time the systems become more efficient, even smart as they are able to change their properties under controlled
environmental conditions. This is the case of responsive polymers [1] which respond to stimuli like salt, pH, temperature,
light or external fields. Under controlled conditions, these systems readily form physical networks or nanostructures
which offer wide potentialities in biomedical engineering.
In this context, biopolymers have an important role to play and we are currently developing a platform of responsive
polysaccharides [2-3]. In this work, new thermo-associating copolymers have been prepared by grafting
thermoresponsive poly(N-isopropylacrylamide) (PNIPAM), characterized by a LCST behavior, onto a rich mannuronic
alginate backbone (ALG) [4]. Working in semi-dilute solutions, we show by coupling DSC and viscoelastic measurements
that ALG-g-PNIPAM solutions are able to form gels either by cooling or heating depending on the ionic environment
(see Fig.1). As the aggregation process of ALG and PNIPAM depends mainly and respectively on the nature of the cations
and anions, the choice of the salt is then critical to control the self-assembly behavior.
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Biopolymer Adsorbents for Sustainable Water Treatment: Controlled Removal of
Environmentally Relevant Oxyanions
Dr. Lee D. Wilson
Professor
University of Saskatchewan, Department of Chemistry, Saskatoon, SK. Canada
Email: lee.wilson@usask.ca
Abstract
Concerns for human and ecosystem health are related to the fate and transport of oxyanion species such as
sulfate in aquatic environments. Biopolymer flocculants and adsorbents offer a green strategy for the
controlled removal of oxyanion species in water and wastewater due to their molecular tunability and
sustainability [1-2]. For the case of adsorption processes in solid-liquid treatment systems, the use of
chemical additives and occurence of secondary pollution is reduced, as compared with conventional water
treatment technology. This presentation will provide an overview of our research progress at the University
of Saskatchewan related to the use of biopolymer platforms to address the removal of waterborne
contaminants. As well, an overview of the development of biopolymer platforms for the controlled removal
of environmentally relevant oxyanions, such as sulfate will be presented. In particular, case studies of
biomaterials with high affinity toward oxyanions are described, where synthetic modification (surface
functionalization, cross-linking, and composite formation) of biopolymers with enhanced physicochemical
properties related to adsorption and responsive behaviour to external stimuli (pH, ionic strength,
temperature, etc.) are reported [3,4]. This research contributes to addressing water security through the
development of functional bioadsorbents for the controlled removal of oxyanions as a sustainable water
treatment technology [2,5].
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Waste lignocellulosic biomass derived cellulose nanofiber as efficacious substrate
for fluorescent modifications for removal of heavy metal ions, pesticides and
textile waste
Preeti Tewatia, Vijay Kumar, Kavita, Anupama Kaushik Sharma,*,1
1Professor, SSB University Institute of Chemical Engineering and Technology, Panjab University,
Chandigarh, India-160014,
anupamachem@gmail.com
Keywords: lignocellulosic biomass, cellulose nanofibers, bromofluoranthene, natural amino acids, heavy metal ions

Abstract
On one hand the northern part of India is struggling to get rid of heavy metals ions, pesticides, traces of pharmaceutical waste present
in water bodies, while on other hand the farmers are striving to obliterate crop residue, which is otherwise burnt to make the fields
ready for subsequent crop, causing acute air pollution. This crop residue mainly consists of cellulose fibers embedded in an
amorphous matrix of lignin, pectin and hemicelluloses. Our group is making concerted efforts to isolate cellulose nanofibers (CNFs),
lignin and hemicellulose from waste crop residue including rice, wheat, hemp straw using a greener and economical route. The
cellulose nanofibers were modified with Schiff base using natural amino acids like arginine, l-methionine, chitosan, l-histidine apart
from making composites with different photocatalytic nanoparticles to make the fibers fluorescent. The highly luminescent fibers
were used for fluorescence detection and removal of obnoxious heavy metal ions like arsenic, uranium, mercury, chromium, copper
etc. with limit of detection in nanomolar range owing to a robust nanofibrous network with high surface area. The extremely porous
cellulose matrix with high surface area aids in easy recovery and recycling of the fluorophore in addition to high sensitivity owing to
fibrous structure of cellulose which facilitates rapid diffusion of analyte molecules In addition, the nanofibrous cellulose platform was
utilized to immobilize enzymes for detection and degradation of pesticides.

Fig. caption: Modification of cellulose nanofibers to sense and remove As(III) (left) and composites of CNFs and CdS (right)
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Dyeing of chitin nanofibers with reactive dyes and preparation of their sheets and
nanofiber/resin composites
Mizuki Kishimoto, Hironori Izawa, Hiroyuki Saimoto and Shinsuke Ifuku
Graduate School of Engineering, Tottori University, 4-101 Koyama-Minami, Tottori 680-8550, Japan
Email: sifuku@tottori-u.ac.jp

Abstract
Chitin nanofibers can be obtained by isolating chitin from crab shells and mechanically disintegrating it with
water.1 The resulting chitin nanofibers are 10–20 nm wide. Compared with conventional chitin powder, it can
be dispersed homogeneously in water, so it is easy to process, mold and modify chemically. Since chitin
nanofibers are composed of extended crystalline structure, they have excellent mechanical properties. Chitin
nanofibers can significantly improve the elastic modulus and breaking strength of a resin and suppress
thermal expansion. Further, the nanofibers thinner than visible light are less likely to cause light scattering at
the interface between the resin and the nanofibers due to the size effect, so that the transparency of the
resin can be maintained.2
Many dyes for dyeing cellulosic fibers have been developed in order to improve fashionability as costumes.
Among cellulosic dyes, reactive dyes are chemically bonded to cellulose molecules, so they are excellent in
stability and fastness. Most of the reactive dyes are introduced through the hydroxyl group of cellulose via
an ether bond or an ester bond. Uesaka et al. dyed the cellulose nanofibers produced by mechanical
treatment, with a reactive dye.3 Since chitin also has a hydroxyl group, cellulosic reactive dyes could be used
to dye chitin. If chitin nanofibers can also be dyed with reactive dyes, it will promote the use of chitin
nanofibers as reinforcing materials. For example, dyed chitin nanofibers can color resins that are difficult to
dye directly, in addition to the reinforcing effect. In this study, we dyed chitin nanofibers with reactive dyes
and evaluated their color properties. In addition, composites of the nanofiber and the resin were prepared
and their color properties were evaluated.4
Blue, red and yellow chitin nanofibers were obtained using reactive dyes. Since the chitin nanofibers and the
dye are covalently bonded, they are resistant to hot water and detergents. Since the dyed chitin nanofibers
can be mixed at an arbitrary ratio, purple, orange, and green nanofibers corresponding to the mixed colors
could be obtained. The dyed chitin nanofibers were evaluated by the reflection spectrum and the color space
(L*a*b*). From the viewpoint of reaction yield and color properties, the appropriate ratio of the reactive dye
to chitin was 5% at the maximum. The morphology of chitin nanofibers was maintained even after the
introduction of the reactive dye. A resin combined with dyed chitin nanofibers was prepared. By combining
with nanofibers, it may be possible to give color and improve mechanical strength to resin while maintaining
the transparency of the resin to some extent.
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Remediation of toxic pollutants from water using the derivatives of chitin and
chitosan
Sankaran Meenakshi*
Department of Chemistry, The Gandhigram Rural Institute - Deemed to be University
Gandhigram – 624 302, Dindigul, Tamil Nadu, India
Corresponding author. Tel.: +91-451-2452371; Fax: +91-451-2454466.
*E-mail address: drsmeenakshi@gmail.com (S. Meenakshi)

Abstract
Water is the most vital resource of life on this planet and it is the resource most adversely affected both
qualitatively and quantitatively. The potability of water depends upon the quality and quantity of the material
dispersed and dissolved in it. Some ions in water are essential in trace amount for human being while higher
concentration of the same can cause toxic effects. Several methods have been suggested for the removal of
toxic ions from drinking water/industrial effluents. Currently, the most abundant biopolymers chitin and
chitosan have received much attention in the domain of water treatment apart from variety of their
applications in other areas like biotechnology, biomedicine, food technology etc. These polymers are efficient
because of their biocompatibility, biodegradability and bifunctionality. The lone pair of electrons on the
amine (-NH2) and hydroxyl (-OH) groups of chitin and chitosan enables them to act as active sits for the
adsorption of various pollutants. As chitosan has higher degree of amino group than chitin, it has been
studied extensively. Both chitin and chitosan in its natural form are less stable. In order to make them more
stable and effective for the sorption of toxic ions, focuses were made on the development of cross linked
chitosan beads which are stable and can be regenerated and reused in subsequent operations. The selectivity
of chitosan beads for the sorption of different ions were increased after a few chemical modifications like
protonation, carboxylation, amination and metal ion incorporation. Apart from chemical modifications,
organic-inorganic hybrid composites as well as polymeric blends with synthetic polymers were also prepared
and employed for the removal of toxic ions. The prepared sorbents were used for the sorption of fluoride,
heavy metals (mercury, arsenic, lead, cadmium and chromium), nitrate, phosphate, oil from oil-in-water
emulsion and as co-sorbents for the photodegradation of dyes and pesticides. All the sorbents were
characterized and the systematic studies were carried out in order to establish suitable mechanism for the
removal of toxic ions. From the results obtained so far, measures are being taken for the technology transfer.
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Abstract
Diabetes is a multifaceted metabolic disease that affects more than 340 million individuals and about 20% of
them develop diabetic wounds worldwide. Wounds that lead to ulcer formation are common in Diabetic
patients. Diabetic patients have declined ability to metabolize glucose resulting in hyperglycaemic conditions
which further complicate the wound healing process. This can result in stalled chronic wounds. The incidence
of delayed healing process in diabetic patient is increasing globally due to lack of preventive and control
measures. Wound dressing materials based on polymers have attracted much attention in the management
of chronic wounds, especially diabetic injuries. These dressings demonstrate several interesting properties
that can be beneficial for the management of chronic injuries. The properties of ideal polymeric dressings
include high porosity and swelling ability, adequate water vapour transmission rate (WVTR), ability to offer
moisture and warm environment to accelerate the wound healing process, gaseous permeation, excellent
antimicrobial properties, excellent mechanical performance, and capability to deliver bioactive agents.

The study was formulated to evaluate the efficacy of Formulated herbal Nanocomposite wound dressings
using Moringa oleifera for the treatment of Diabetic wounds. The obtained Nanocomposites showed high
crystallinity with hexagonal wurtzite structure. FESEM showed the flake-like morphology where grain size
decreased with an increase in extract concentration. In addition, EDX confirmed the chemical purity of all
samples. TEM image also confirmed the formation of highly crystalline Nanocomposites where crystallite size
decreased with an increase in plant extract concentration. SAED pattern showed the formation of fringes
which is a signature of high crystallinity which is responsible for significant antibacterial activity due to high
surface to volume ratio. SEM of Dressings is under process, while the physiological parameters showed
positive results. Formulated dressings remained attached to the forearm even after the 30 min and
maintained its moisture proving to be one of the effective materials for the wound healing. The results
demonstrate that the prepared Nanocomposite dressing shows high porosity and swelling as well as
enhanced blood clotting and antibacterial activity. The anti microbial efficacy of formulated Nano composites
and Nano dressings against various bacteria proved that they are able to inhibit their growth. Zinc is normally
required for a variety of enzymatic and cellular activities. But because of its excellent anti-inflammatory,
drying, mildly astringent, and antiseptic properties, it plays a major role in various pharmaceutical
applications especially in Diabetic wound healing.
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Abstract
Hydrogels, which are composed of three-dimensional networks of synthetic and/or natural polymers, are able to absorb
a significant amount of water and have been extensively used in various biomedical applications such as drug delivery,
cell carriers, and/or entrapment, wound management, and tissue engineering. Sacran, which is a cyanobacterial
polysaccharide extracted from Aphanothece sacrum biomaterials, has a super-high molecular weight of over 20 Mg/mol
much higher than those of conventional polysaccharides. Sacran contains 11 % of the sulfate group and 22 % of the
carboxyl group to sugar residues and then behaves as a polyanion having a deep potential well along polymer chains 1.
Sacran has a function of liquid crystals in a very thin aqueous solution around 0.2 wt% and a super-absorbent property
of 6000 times pure water and 2000 times saline2. Here we found that the physical hydrogel of sacran can be prepared
from the water-cast film by thermal cross-linking. Practically sacran solution with a concentration of 0.5 % was dried at
60 oC for 12 h to create the thin film (ca. 50 m), and the film was annealed at 70-140 oC to form anisotropic hydrogels
having layer structures in water (Fig.1 left picture). Then the hydrogels were predominantly swollen to the direction of
thickness. This phenomenon was observed only in high-molecular-weight sacran but not in other polysaccharides. The
swollen degrees of the gels were controlled by the cross-linking temperature, to adjust the swollen degree of the
hydrogels from 10 to 400 times. The structural characteristics were applied for a specific tissue engineering study. L929
mouse fibroblasts were used to confirm no toxicity and were finely oriented on the hydrogel side face where layer edges
made a striped morphology on its surface, while the flat top faces of the hydrogels did not induce any specific cell
orientation (Fig.1 right illustration). Further sacran solution was used as an efficient wound-healing dressing and we
accumulated case studies for various patients.

Fig.1 Sacran gel film (left) and cell orientation behavior on it (right)
Furthermore, we attempted to produce a cell adhesion gel using the electrostatic interaction between sacran and
collagen. It was found that the complex gelling behavior can be controlled by adding NaCl. The degree of swelling of this
gel was reduced by decreasing the amount of sacran addition. This is because the effect of the carboxyl and the sulfate

Fig. 2 Cell orientation behavior on sacran/collagen complex gel
groups, which contribute to the swelling degree lost by the complexation of collagen. In addition, the FT-IR results
indicated the sacran and collagen were complexed with keeping the triple helix structure of collagen. Cell culture
behaviors using sacran/collagen gel, adhesion and extension were comparable with those on a cell-culture dish. From
the results, the composite gel expands the possibility of application to scaffolds in living body.
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Abstract
The bone tissue engineering (BTE) approach for treating large bone defects becomes necessary when the
tissue damage surpasses the threshold of the inherent regenerative ability of the human body. Over the past
few decades, there has been an increasing emphasis on the field of BTE because it provides a variety of
techniques to fabricate bioactive bone substitutes that can potentially eliminate the drawbacks associated
with conventional grafting techniques. In the recent decade, many natural biodegradable polymers and
scaffold fabrication approaches have evolved. Chitosan (CS) is particularly appealing as a bone scaffold
material because it encourages cell adhesion, proliferation, and mineralization of the bone matrix. BTE is a
promising avenue of research to restore diseased or damaged bone tissues by combining biomaterials like
CS, cells, and bioactive molecules such as phytocompounds. Phytocompounds derived from plants have
recently attracted much attention for their bone-healing capabilities. For the sustained administration of
phytocompounds as therapeutic agents for bone regeneration, we are now focusing on the synthesis and
characterization of CS-based scaffolds, hydrogels, electrospun fibers, and 3D-printed scaffolds. The relevance
of phytocompounds in bone health is now well understood, and delivering them in vivo utilizing biomaterials
in a sustained and protracted manner would be useful.
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Abstract
Spinal interbody fusion is a common surgical procedure for patients suffering from spinal trauma, degenerative
disc disease, spondylolisthesis, deformity, tumor and infection. Among the strategies, the use of anterior cervical
plating for spinal fusion has recently increased and approaches mainly based on the use of metal plate on screw
sliding, nonlocked variable-angle metal screws or a telescoping metal plate have been employed [1]. However,
although the early reports on the use of metal implants were rather positive, the longer follow-up highlighted the
insurgency of complications mainly ascribable to the non-degradability of the metal implant and to the remarkable
mismatch between the mechanical properties of the metal and the bone, with the consequent slowing down of
the fusion process [2]. The need for innovative devices able to overcome limitations of the metal implants led to
the development of a new class of resorbable polymeric implants, which, with respect to metal implants, allow a
greater transfer of load to the healing bone over time during the implant degradation and eliminated the need of
a second surgical procedure for their removal [2].
In the present work, a hydrogel/fibers composite scaffold, with a unique structure with respect to the conventional
resorbable polymeric implants and endowed with the flexibility and the osteoinductive properties required for
anterior plating technology, was designed and characterized. The scaffold is composed by a poly(D,L-lactide-coglycolic)/polyethylene glycol electrospun mat sandwiched between two gelatin hydrogel layers containing
tantalum nanoparticles, as bioactive component. The electrospun mat, presenting a thickness around 50-70 µm,
confers to the scaffold the flexibility required for anterior plating applications, while the hydrogel layers act as
containment for the tantalum nanoparticles. The optimization of the protocol for scaffold fabrication enabled to
achieve the complete interpenetration between the hydrogel and the porous mat without affecting the fibrous
texture (Fig. 1a-b). Furthermore, the tomography highlighted the presence of well dispersed tantalum
nanoparticles throughout the thickness of both the hydrogel layers and onto their surface (Fig. 1c-d). Results
obtained from preliminary in vitro tests demonstrated that the tantalum enriched scaffolds clearly represented a
favorable milieu for normal human bone-marrow derived mesenchymal stem cells viability and osteoblastic
differentiation, as confirmed by the Live&Dead staining (Fig. 1e-h) [3]

Figure 1. Scanning electron microscopy of the scaffold (a, b); µCT imaging of the scaffolds (c, d); hMSC cultured onto the scaffold Live&Dead staining 10x (e-h)
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Abstract
A carrier and an oral absorbent for the treatment of chronic diseases in the form of a tablet was prepared
from granulated chitosan (G-CS) particles. The resulting tablet was highly dispersible and disintegrated
rapidly (< 30 sec) in aqueous media. The non-granulated chitosan (N-CS) powder partially crystallized (2θ
=12-15o and 20o) during wet granulation to give G-CS crystalline particles. The rate of penetration of water
into G-CS aggregates was markedly faster than that for N-CS aggregates, as evidenced by the ease of
disintegration of the tablets. The rapid disintegration and dispersion of the tablets in vivo was confirmed by
MRI measurements after the oral administration of the both tablets to rats. Some ureic toxins were adsorbed
more strongly to G-CS tablets than on N-CS tablets. The results suggest that G-CS tablets have great potential
for use as a fast disintegrating carrier and as an oral adsorbent in lifestyle-related diseases.
Nonalcoholic steatohepatitis (NASH), a more advanced form of nonalcoholic fatty liver disease (NAFLD), is
associated with increased cardiovascular and liver-related mortality. Stroke-prone spontaneously
hypertensive rats (SHRSP5/Dmcr) that are fed a high-fat and high-cholesterol diet develop hepatic lesions
that are similar to those observed in human NASH pathology. We next investigated the hepatic protective
and antioxidant effects of granulated chitosan tablets (G-CST) or non- granulated chitosan tablets (N-CST)
after oral administration to SHRSP5/Dmcr rats for 4 weeks. The administration of G-CST (20 and 40 mg/day)
resulted in a significant decrease in hepatic injury, oxidative stress, compared with the N-CST or nontreatment. The G-CST also increased the abundance of the Blautia genus, a useful bacterium in gut
microbiota. We therefore conclude that G-CST exerts anti-hepatic and antioxidative effects not only by
adsorbing lipid substances but also by reforming the community of intestinal microflora in the intestinal tract.
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Abstract
In this report, a simple one-pot chemical synthesis of polypyrrole/silver/graphene (Ppy/Ag/Gr) ternary
nanocomposites with varying concentrations of graphene are described. The XRD spectra of the samples
show all the peaks of the face-centered cubic structure of silver nanoparticles. A broad peak between 100200 and a peak at 26.70 corresponds to Ppy and graphene respectively. Using FTIR, Raman and UV-Vis.
spectroscopies the interaction between polypyrrole, silver, and graphene were studied. Photocatalysis is a
reaction where light is used to modify the reaction without being chemically involved in it. Photocatalysis has
its potential application in removing non-biodegradable and toxic organic dyes from polluted water. Congo
red is an azodye used in the textile industry and also in histology to stain tissues for microscopic examination.
It is highly toxic and is essential to remove it from polluted water. In our work, we have explored the
photocatalytic property of the synthesised samples by using them for the degradation of the carcinogenic
dye Congo red in an aqueous solution. The addition of the noble metal silver and graphene into polypyrrole
enhanced its photocatalytic property.
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Abstract
The work was intended to develop biopolymers based hybrid starch-gelatin hydrogel using free radical
polymerization method in aqueous medium. The starch hydrogel without gelatin was also synthesized using
the same method to compare its characteristics with the hybrid hydrogel. The synthesis of both the hydrogels
was optimized to their maximum swelling capacity using response surface methodology integrated central
composite design (RSM-CCD) method. The various analytical techniques (FTIR, SEM, XRD, thermal methods
and compressive strength) used to characterize these hydrogels confirmed the synthesis of mechanically
strong and thermally stable cross-linked polymer networks. The presence of gelatin improved the
compressive strength of the hybrid hydrogel.
Further, the silver nanoparticles ingrained starch and hybrid hydrogels were synthesized and the spherical
silver nanoparticles of different size ranges were seen embedded in the hybrid and starch hydrogels, as
revealed by TEM images. The nanocomposite hybrid starch-gelatin hydrogel was hydrophilic due to its crosslinked network structure with large number of functional groups (-OH, -COOH, -NH2, -CONH2), and further it
was found to be haemocompatible and biodegradable. It exhibited good antibacterial activity for gramnegative (E. coli) along with gram-positive bacteria (S. aureus) and was suitable for wound healing
applications. The synthesized nanocomposite hybrid hydrogel could be useful for biomedical applications
owing to its improved thermal and mechanical characteristics along with its biocompatible nature.
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Abstract
Silicone breast implants are conventionally used to reconstruct the shape and size of the breast in breast
cancer patients. However, rate of failure of implants due to formation of capsular contracture is significantly
high. Recent studies have shown that coating the surface of the implant with a biocompatible polymer can
mitigate this risk. Here, we have modified the surface of implant using a biocompatible natural biopolymer
silk fibroin (SF). Further, we have developed formulations of SF with a recombinantly produced elastin-likepeptide (ELP) and compared their performance with a known anti-fouling hydrophilic polymer - polyethylene
oxide (PEO). Microscopic and spectroscopic characterization confirm the formation of uniform coatings.
These coatings have been also characterized for their ability to resists crack formation. Further, the coatings
have been evaluated for their biological performance. Our studies show that addition of 25wt% of ELP to SF
significantly enhances the crack resistance for the coatings. In addition, SF/ELP coatings reduce the
adsorption of blood plasma proteins by more than 80%. Preliminary analysis shows that the SF/ELP blend
coatings are non-cytotoxic and support adhesion, growth and proliferation of fibroblast cells. The study
therefore demonstrates that SF/ELP coatings have the potential to mitigate the risk of breast implant failure.

Modified Biopolymers based Superabsorbent Hydrogels based on Sodium Alginate
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Abstract
In the last decade, a tremendous increase in the use of heavy metal ions and dyes contaminant volume has
posed many serious environmental problems because of their toxicity to many life forms; which can’t be
removed by conventional methods. Biopolymers offer sustainable alternatives to harmful synthetic polymers
which have various environmental concerns. This investigation reports the synthesis of a series of
multifunctional biopolymer based superabsorbent copolymeric hydrogel composed of acrylic acid-sodium
alginate and Sodium Humate. Humic acid, a natural product is composed of multifunctional aliphatic
components and aromatic constituents and contains large number of functional hydrophilic groups (such as
carboxylates and phenolic hydroxyls) (1). Sodium humate form complexes/chelates with cationic dye/metal
ions due to presence of these carboxylate and phenolate groups. This biodegradable superabsorbent
hydrogel promises to be potential adsorbents for the removal of heavy metals ions (2) and dyes(3) from
waste water and aqueous effluents. This hydrogel is modified with sodium acrylate for improved swelling
and stability. Then the synthesized superabsorbent hydrogels were used for the adsorption of Cu2+ ions and
methylene blue (MB) dye from their aqueous solutions (4). The influence of SH concentration on the Cu2+ ions
and MB molecules binding capacity of hydrogels was studied. The chelation behavior was modeled using
Langmuir isotherm. The removal capacity of AAc/NaAlg/SH superabsorbent hydrogel initially increased with
increasing SH concentration and then it goes down. Superabsorbent hydrogel S5 showed highest removal
capacity for both Cu2+ ions as well as for MB dye. Desorption studies in dilute nitric acid /water were
conducted to recover the Cu2+ ions/MB dye molecules respectively from the adsorbent and regenerate the
superabsorbent hydrogel because of which it can be used again up to 15 times effectively.
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Abstract
Herbal therapeutics have been used since ancient times. A lot of advancement has been done in the field of
phytotherapeutics but their active constituents have low solubility in water and are also unable to cross the
biological membranes due to their lipidic nature, thus particles are poorly absorbed resulting in the lowering
of bioavailability. Nanobiotechnology has been found to be a encouraging strategy to improve efficacy of
hydrophobic bioactive compounds by enhancing the solubility, facilitates controlled release and improving
their bioavailability. The overall goal of the present work was to prepare cinnamon and cumin (Ci-Cu) dual
drug loaded poly (D, L-lactide-co-glycolide) (PLGA) nanoparticles to overcome the limitations of oral
bioavailability and extend the efficacy of these drugs for alleviating health problems. Combination therapies
are considered better to study the synergistic interactions as they give basis for designing new combinations.
The formulated nanoparticles were characterized using different spectroscopic techniques and the average
size of the formed spherical Ci-Cu nanoparticles ranged between 90-120 nm. Drug encapsulation efficiency
was found to be 79% ± 4.5%. XRD and IR analysis showed that cinnamon and cumin were amorphously
scattered in the PLGA matrix and there is no direct molecular interactions of the drug and polymer. The in
vitro drug release studies were also carried out at physiological pH. In conclusion, successful formulation of
Ci-Cu dual drug loaded PLGA nanoparticles with various benefits of increased water solubility and exhibiting
a slow and controlled release of the drugs is done for future clinical applications.
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Abstract
Emerging Contaminants (ECs) are harmful at low concentrations due to their ability to bioaccumulate in food
and plants. ECs include pharmaceuticals and personal care products, dyes, phenolic compounds.
Conventional wastewater treatment plants are ineffective for complete removal of ECs and require
economical tertiary treatment methods for their effective remediation from wastewater prior to its discharge
or reuse. A solution to this problem is attempted using chitosan based composite synthesized using
biomaterial chitosan and ZrO2 (CTSZ) for the tertiary treatment of multiple ECs (dyes: Congo red & Methyl
orange and 4-hydroxy benzoic acid) by simultaneous photodegradation. Detailed structural and
morphological characterization supported by computational modeling revealed the suitability of the above
composite as excellent photocatalyst. CTSZ depicted simultaneous photodegradation efficiency of 91.11,
69.11 and 78.40 % for CR, MO and 4-HA respectively as analyzed by HPLC (SD 0.5-0.95). Probable degradation
mechanism supported by LC-MS/MS, COD and TOC along with reusability and antibacterial ability towards E.
Coli & S. aureus is also presented.
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Abstract
The fungal cell wall polysaccharides mainly chitin, chitosan, α- and β-glucan, and mannan, enzymes,
hydrophobins and different fungal exopolysaccharides such as pullulan, scleroglucan , botryosphaeran, have
wide-range of applications in healthcare, agriculture and other industries.. The fungal waste is generated in
mushroom (Agaricus, Pleurotus) industry, wineries (Saccharomyces and non-Saccharomyces yeasts),
cellulase, amylase, protease like enzymes (Aspergillus, Rhizopus, Trichoderma), and antibiotic (Penicillium)
industries, to name a few. This fungal waste can be used for the isolation of cell wall polymers. On the other
hand, the genera like Absidia, Benjaminiella, Gongronella and others can be grown in fermenter for biomass
which can be used for chitin and/or chitosan, glucan, mannan extraction. The fungal exopolysaccharides
(EPSs) such as pullulan (Aureobasidium), scleroglucan (Sclerotium), and botryosphaeran (Botryosphaeria) are
recognized as high value bio-macromolecules for pharmaceuticals, medicine, foods and other industries.
Usually the fungal strains, solid or submerged fermentation, nutritional (combination of monosaccharides)
parameters, downstream processing decide the biophysical characteristics and uniformity of the biopolymers
produced. The continuous efforts are necessary to understand structure-function relationship and costeffective production of fungal biopolymers for desired applications.

Applications of polymeric nanoparticles in RNAi and biopesticide delivery for
sustainable agriculture
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Abstract
The adverse effects of agrochemicals, used for pest and pathogen control, on wildlife, water and human health were
highlighted effectively in "Silent Spring" by Rachel Carson. Climate change, is another challenge that alters the existing
pest complex of crops by incursion of newer unforeseen pests. Future pest management practices need to address these
issues for sustainable farming to feed the burgeoning population. Newer strategies employing nanotechnology can
provide alternatives for specific pest control, biopesticide application and current pesticide deployment, by virtue of
nanomaterial related properties. Polymeric nanoparticles and nanoformulations have potential for developing
improved pesticide formulations for application in the field.
Helicoverpa armigera, a highly resistant polyphagous lepidopteran pest causes serious damage to crops worldwide.
Helicoverpa also displays resistance to dsRNA producing transgenic crops utilizing specific RNA interference (RNAi) for
specific down-regulation of pest gene expression. This approach faces the problems of sufficient dose delivered to insect
and nucleic acid degradation in insect gut. Here, ionotropically synthesized polymeric chitosan nanoparticles (90nm,
+33mV charge) were loaded with dsRNA efficiently and protected it effectively from nucleases and insect gut pH
degradation. Tagging CNPs with Calcofluor fluorescence illustrated its efficient uptake in columnar insect gut cells.
Furthermore, CNPs−dsRNA complexes were stable for 5 d on leaf surfaces, and their ingestion with leaf effectively
silenced H. armigera juvenile hormone acid methyl transferase (JHAMT, involved in repression of moulting,
metamorphosis and pupation) and acetylcholinesterase (ACHE, involved in acetylcholine hydrolysis to terminate
neuronal transmission) genes. The related enzyme activities were suppressed significantly that caused 100% insect
mortality. Further, in planta bioassay with CNPs−dsRNA spray confirmed the RNAi induced insect mortality. Moreover,
CNPs−dsRNA were non-toxic. Remarkably, only two low dose (0.028 g/ha) topical CNPs-ache-dsRNA sprays on chickpea
displayed reduced pod damage with high yields on par with chemical control in the field, which was followed by CNPsjhamt-dsRNA nanoformulation. These studies can pave the way for the development of topical application of
CNPs−dsRNA spray as a safe, specific, innovative insecticide for sustainable crop protection.
Furthermore, integration of polymeric nanomaterials with biopesticides can develop formulations with a better shelf
life, stability and improved activity. The fungus Myrothecium verrucaria, produces extracellular chitinase and lipase
enzymes with biocontrol potential against pests and pathogens. The challenges for enzyme shelf–life and field
application stability, effective concentration for biopesticide application can be overcome by immobilization with
polymeric nanoparticles. Lipase and endochitinase/chitinase enriched polymeric chitosan (393nm, +31mV, CNPs ) and
alginate chitosan (350nm, - 29mV, ACNPs) nanoparticles could degrade mealybug waxy coat and Fusarium cell walls.
Immobilized enzymes were released a slow controlled manner and NPs increased the shelf life stability of the enzymes.
Therefore, application of biopolymeric nanoparticles can contribute in specific, safer and effective pesticide
formulations for sustainable agriculture.
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Abstract
We developed the stimuli responsive curcumin loaded microgels based on Pluronic F-127. These microgels
were prepared using coupling reaction between the amine modified Pluronic and EDTA. The microgel
exhibited the affinity for hydrophobic drug, curcumin and showed pH as well as temperature-dependent
release. Furthermore, the cytotoxicity study demonstrated dose-dependent inhibition of MDAMB-231 cell
growth with the most effective IC 50 value (3.8 ±0.2μg ml −1 after 24h). Based on these findings, the
fabricated curcumin loaded microgels offered additional advantages over conventional drug therapies for
treatment of cancer.
We investigated the antibacterial activity of curcumin loaded thiocarbohydrazide gelatin nanofibers
(CTCHGel) for wound healing applications. We developed a 50 % acetic acid solvent system for
electrospinning modified gelatin nanofibers instead of toxic fluorinated solvents. We successfully achieved
45 % loading of curcumin with thiocarbohydrazide modified gelatin using a blend electrospinning process. In
order to improve the tensile strength of gelatin nanofibers, we further crosslinked curcumin loaded TCHGel
fibers and studied its effect on swelling properties, mechanical strength and drug release. The
thiocarbohydrazide modification along with curcumin loading was thereafter, analyzed for the antibacterial
property against E. coli. Our work initiates a tailored wound healing material directing potential applications
for clinical studies.
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Abstract
Nano structures like nanofibrous matrix provides most derirable environment for the cell adhesion,
proliferation and differntiation into desired tissue formation by closely mimicking the native extracellular
matrix (ECM). Other than electrospinning, centrifugal spinning is a low cost, highly productive alternative to
synthesize nano/ submicron fibrous matrix from a wide range of material options. Centrifugal spinning is
introduced in the polymer science from glass industry. The basic working principle is to draw polymer fluid
(melt, solution) heads under the influence of centrifugal force. Centrifugal force was incorporated through
the rotation of the spinning head or rotary disc depening upon the instrument model.
In this research, thermoplastic polyurethane (TPU)-tetra hydrofuran (THF) system was investigated critically
to deduce the optimum polymer solution concentration (2.5 – 5% with the help of Berry’s no. at 30-400C),
centrifugal force (2.5k – 12k r.p.m. of rotating disc)by observing spinning stability, and collection distance to
achieve minimum possible fibre diameter range 19 nm - 1.57 µm with spinning stability.
The synthesized fibreous matrix can be utilized as reinforcing material i.e. synthetic ECM in a scaffold or 3D
matrix and even as drug delivery patch. In this research two separate path was explored. In the first approach
TPU nano/ submicron nonwoven (TPU NSN) matrix was utilized as reinforcing material in gelatin based drug
patch (DP) for skin tissue regeneration. Incorporation of TPU NSN matrix has improved the cell viability
(against PBMC and NIH 3T3 mouse fibroblast cell) of the DP by 1.3 times and 30 times respectively. Also,
reinfored DP loaded with various antimicrobial agents and growth factors (Nitrofurazone, b-fibroblast growth
factor, amnuka honey) demonstrated 10 – 16 times and 4.5 – 13.5 times enhanced MTT assay value against
PBMC and NIH 3T3 mouse fibroblast cell respectively against naked biomolecules.
In separate approach, TPU NSN matrix was itself utilized as the biomolecule carrier. As biomolecule turmeric
(natural source of curcumin) was incorporated during centrifugal spinning. As curcumin is lipid/ oil soluble
substance, drug release in aqueous environment was not expected. However, contact killing is highly
expected. Various turmeric loaded (0 – 50%) TPU NSN (t-TPU NSN) matrixes have shown hemolysis %
minimum 0.3 and maxium 2.5.The result makes individual samples hemocapatible (<5% hemolysis). Further,
They have shown antibacterial efficieny (% kill) of 92% and 98% against E. coli and S. aureous respectively.
Therefore, it is effective against both gram positive and negative bacteria similar to a broad spectrum
antibiotics. All these results are encouraging to explore the potentiality of centrifugal spinning as tool further.
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Abstract
Abstract: The natural protein-based polymers will serve as potential source for developing new hydrogels as
superabsorbent to overcome the petroleum based waste generation. Here we describe the design, synthesis,
and dual stimuli-responsive soy protein isolate based as superabsorbent. The resulted natural proteins-based
polymer is having less cytotoxicity, more thermal stability and highly network structure for its utilization in
different area of superabsorbent materials The present works reports the synthesis of novel engineered
monomer for grafting on the soy protein isolate (SPI) with the pH responsive crosslinker 4(4hydroxyphenyl)butanoic acid (HPBA)with microwave irradiation. The grafted soy protein isolate as
SPI\grafted[2-(4-((acrylamido)methyl)-1H-1,2,3-triazol-1-yl)-4-vinylbenzoic
acid-co-4-(4-hydroxyphenyl)
butanoic acid]-g/ SPI, [SPI-g-(ATVBA-Co HPBA)-g-SPI]. The natural polymer was synthesized via using N,Nmethylene-bis-acrylamide and potassium persulphate as the cross-linker and initiator for the formation of
hydrogel which is confirmed by Fourier transform infrared spectroscopy (FTIR), liquid chromatography−mass
spectrometry (LCMS), 1H-NMR, X-ray diffraction (XRD), transmission electron microscopy (TEM), scanning
electron microscopy (SEM), thermogravimetricanalysis (TGA), and BET study. The size and morphological
changes of assemblies of [SPI-g-(ATVBA-Co HPBA)-g-SPI], polymer, on SPI was studied under different
parameters for its properties as advanced porous materials for superabsorbent activity.

Scheme 1: Synthesis of grafted protein polymer (a) SPI, HPBA, MBA, K2S2O8, sodium.bisulphite, MW, 1.5 h;
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Abstract
Despite the advances in the diagnosis and treatment of cancer, it remains one of the most dreadful diseases
globally, killing 9.9 million people annually. Therefore, there is an urgent need to develop therapeutics to
treat both primary and metastatic tumors. One of the emerging treatment modality is photothermal therapy
combined with a chemotherapeutic drug inhibiting recurrence and metastasis. NIR light-mediated
photothermal therapy is a non-invasive treatment modality for localized tumors using photosensitizers or
metal-based nanoparticles. One of the disadvantages of photosensitizers is photobleaching, which reduces
their photothermal efficiency. Encapsulating these into the photoprotective polymer improves photo and
physiological stability. Chitosan-based polymer nanoparticles known for their mucoadhesive and
photoprotective property can be used for encapsulating the photosensitizers. Combining the chitosan with
NIR dye and an anti-metastatic drug will suppress the primary tumor by localized hyperthermia
(photothermal therapy) and inhibit the metastasis by chemotherapeutic effect. The combination therapy
could reduce the tumor burden by inhibiting both primary and secondary tumors.
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Abstract
Grafting of chitosan with biocompatible polymers will enhance the desired properties of the matrix such as
hydrophilicity, water permeation, and biodegradation. In this study, Chitosan is grafted polycaprolactone
(Ch-g-PCL) and fabricated electrospun nanofibrous membrane for biomedical application. Electrospun
membrane loaded with 25 wt% Ch-g-PCL membrane showed an average fiber diameter of 145 ± 46 nm. this
nanofibrous membrane showed enhanced hydrophilicity, water uptake and water permeability. Grafting of
chitosan on PCL enhances the biodegradation property of the nanofibrous membrane. The membrane
exhibited good blood compatibility along with lower coagulation properties and high cell proliferation. The
drug-loaded Ch-g-PCL membrane showed sustained release behaviour for 30 days with antibacterial potency
for a prolonged time against both Escherichia Coli and Staphylococcus aureus. The Moreover, this membrane
is showing good biocompatibility on L929 fibroblasts. These results confirmed that the Ch-g-PCL membrane
can be a promising candidate for biomedical application.
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Abstract
Diabetes mellitus is a metabolic syndrome in which chronic hyperglycemia leads to generation of highly
reactive oxygen species that causes imbalance of antioxidant defence systems and oxidative stress. Oxidative
stress is one of the key factors of various complications and tissue damages in diabetes. It is considered that
liver is one of the prime targets of hyperglycemia-induced oxidative stress. The chronic hyperglycemia
induces oxidative stress via triggering overproduction of reactive oxygen species (ROS) and concomitantly
decreasing endogenous antioxidants activity. Severe oxidative stress can also stimulate pathways of
apoptosis and causes tissue damage in diabetes. Several studies have described that natural or semisynthetic antioxidants derived from plants are more useful than contemporary drugs for the treatment of
diabetes due to less or no side effects. Chlorophyllin, a sodium-copper salt of the chlorophyll molecule
exhibits highly potent anti-oxidative activity against radiation and photosensitization induced oxidative
damage. However, there is no evidence on the study of oxidative stress and apoptosis using chlorophyllin as
therapeutic intervention in diabetic mice. Therefore, effects of chlorophyllin on antioxidant enzymes
(superoxide dismutases (SODs) and catalase (CAT)) and apoptosis related proteins (caspase-3, caspase-9 and
Bcl-2) were determined in liver of streptozotocin-induced diabetic mice and also compared with the diabetic
control mice. The terminal deoxynucleotidyl transferase (TdT)-mediated dUTP nick-end labeling (TUNEL)
staining method was applied to detect apoptotic cells in the tissue. The results demonstrated that the
expression of SOD, CAT, and Bcl-2 protein were upregulated; however, caspase-3 and caspase-9 were
downregulated as well as fewer apoptotic cells were observed in the case of the chlorophyllin treated
diabetic mice as compared to the diabetic control group in the study.

Sustainable Polybenzoxazines: Upcoming Class of Phenolic Resins
Bimlesh Lochab
Department of Chemistry, School of Natural Sciences, Shiv Nadar University,
Gautam Buddha Nagar, Uttar Pradesh 201314, India.
E-mail: bimlesh.lochab@snu.edu.in

Abstract
In the backdrop of rapidly depleting petroleum sources, it has become imperative to modify both the
synthetic methodology and building blocks of polymers in accordance with the tenets of Green Chemistry.
Nearly 90% of monomers and raw materials used in the polymers industry are sourced from petroleum
industries. However, both their origin and escalating non-biodegradable wastes have reached a plateau and
demand the society for alternative solutions. Phenol formaldehyde (PF) is the most widely thermoset resin
and faces certain limitations such as poor shelf life of the precursors, requirement of catalyst for
polymerization, evolution of volatiles, and volumetric shrinkage during cure, etc. Polybenzoxazines (PBzs)
are an upcoming class of addition cure resins that have gained prominence over conventional PF resins.1 PBzs
emerged as a superior class of polymers as they offer a diverse set of properties ranging from high thermal
stability and char yield, appreciable glass transition temperature, superior mechanical properties, low water
absorption, near-zero volumetric shrinkage, versatile molecular design flexibility, facile synthesis, to name a
few. Their applicability to a wide scope of applications viz. adhesives, composites, coatings, and packaging
validates further exploration of this field.
Our research work involved in synthesis and utility of bio-based benzoxazines for a variety of applications
keeping in view the green chemistry principles. My talk will encompass our efforts in the structural
modulation of monomers to an unexplored arena of applications ranging from energy storage devices to
antibacterial applications.2-3
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Abstract
The gamma-ray cross-linking method offers many advantages in the synthesis of hydrogels reactions as they
are simple and easy to induce in diverse environments (e.g., at low temperature in solid, gas, and liquid
states) and without chemical additives (e.g., cross-linking agent, initiators, and catalysts). In addition, gamma
ray-induced hydrogels contain no toxic residual substances because chemical additives are not used, and it
is possible to control the radiation dose and polymer concentration easily to create hydrogels with a variety
of properties. [1-3]
Keeping in view, the pharmacological importance of sterculia gum and drug delivery devices based on
hydrogels, sterculia gum, if suitably tailored to prepare the hydrogels, can act as the potential candidates for
the novel drug delivery systems. Modification of the sterculia gum to develop the hydrogels is not much
reported in the literature and the potential of sterculia gum to develop the drug delivery systems has not
been explored. Therefore, the present study is an attempt to modify of sterculia gum with HEMA and AAc
through radiation method, for developing in the novel hydrogels for use as drug delivery devices.
The polymeric networks thus formed were characterized with SEMs, FTIR, TGA and swelling studies. Swelling
behavior of the hydrogels has been studied as a function of various reaction parameters and, pH and salt
concentration of the swelling media. Swelling kinetics of the hydrogels and in vitro release dynamics of model
drug from the drug-loaded hydrogels in different release medium have been carried out for the evaluation
of the mechanism of swelling and diffusion coefficients.
Keywords: Radiation-induced cross-linking; Hydrogels; Sterculia gum; Drug delivery
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Abstract
Synthetic polymers have wide applications in many fields viz; packaging, coatings, pharmaceuticals,
cosmetics, energy storage etc. and hence have a great demand. However, due to the finite petroleum based
resources and its increasing cost, products obtained from renewable and bio-based resources are generating
great interest with the growth of bio-based economy. Various problems such as global warming, resources
depletion can be erased out by developing sustainable products from environment friendly resources.
Renewable resources can provide a platform to substitute synthetic polymers by designing bio-based
polymers that can compete the existing resources depletion problem on a cost performance basis with a
positive environmental impact. In this context, different types of biopolymers can be obtained from
natural resources like plant oils, dry biomass, sugars, woods and others. Cellulose is found to be one of
the most abundant renewable resources due to its biodegradability, renewability, non-toxicity, good
mechanical properties and low cost. The surface of nanocellulose consists of a large number of hydroxy
groups which eventually serves numerous possibilities of surface modification for different end applications.

In this study, micro-crystalline cellulose (MCC) and cellulose nanocrystals (CNCs) were chemically modified
to induce hydrophobicity using various silane moieties viz; Vinyl trimethoxysilane (VTMS), 3Glycidyloxypropyl trimethoxy silane (GPTMS), Hexadecyl trimethoxy silane (HDTMS) and other longer chain
moieties like stearic acid and octadecyl amine. Modification was also performed using silanes and longer
chain amines/acids in combinations. Hence, a comparative study for these modifications and effects of
reaction affecting parameters viz; reactant concentration, solution pH, reaction solvent system has been
highlighted. Hydrophobic surfaces showing water contact angles from 90°-130° were fabricated using the
above silanes moieties and other longer chain compounds which can be useful in many end applications.
The longer chain silane compound (HDTMS) showed maximum contact angle of 130° and the results were
further investigated using the characterization techniques FTIR, XRD, SEM, TGA, Contact angle and Zeta
potential.
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Abstract
Titanium, the most commonly used materials for orthopedic implants are generally coated with bioactive
materials in order to render bioactivity. In the present work a novel composite coating containing
hydroxyapatite similar to the natural bone structure was developed on titanium substrate by
electrochemical deposition process. Electrochemical deposition was carried out in an electrolytic solution
containing Ca(NO3)2 and NH4H2PO4 by adding definite amount of collagen and polypyrrole to the
electrolyte in order to improve the adhesion and bioactivity of the electrodeposited HAp coating. Coating
was carried for 1 hour under constant current density and potential by adjusting pH at constant
temperature. The crystallinity, chemical composition, electrochemical performance of the modified
composite coating was investigated by XRD, FTIR, EIS and CV. In vitro mineralization for bioactivity was
performed in 1.5 Kukubo’s simulated body fluid after alkaline treatment of the HAp/Collagen/Polypyrrole
composite coating and its performance was compared with that of the HAp coating developed by
electrochemical deposition process. SEM and AFM analyses were used investigate the microstructural
morphology and surface roughness of the coatings. The composition and Ca/P ratio of HAp was found
out using EDS and the surface potential change were carried out by OCP measurement. The XRD and FTIR
analysis of HAp reinforced with Polypyrrole matrix and collagen confirms that the crystallinity and the
intensity of sharp bands found to be increased. The electrochemical treatment could be an effective
method for the stability and bioactivity pure Ti substrate. The SEM and AFM analyses of composite
coatings confirms that there is an appropriate distribution of apatite. The current study provides a novel
strategy for the development of HAp/Collagen/Polypyrrole nanocomposite coating on Ti implants and
establishes it as a potential implant for bone tissue engineering applications.

Figure 1 SEM image of
HAp/Collagen/Polypyrrole coating on Ti
substrate

Figure 2 AFM image of
HAp/Collagen/Polypyrrole coating on
Ti substrate
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Abstract
Functional designing in nanogels is the state of art to develop bioactive materials with innovative features
for the human health care system. Antimicrobial polypropylene (PP) was developed by plasma
functionalization and subsequent immobilization of chitosan (CS)-chlorhexidine (CHX) nanogels as the
bioactive component. Oxygen plasma was used to create a hydrophilic surface monitored by water drop
interaction with the fabric surface.

CS nanogels were prepared by the ionic gelation method. The characterization of the nanogels was carried
out by transmission electron microscopy (TEM) and energy dispersive X-ray microanalysis (EDX). The
functionalized fabric exhibited excellent antimicrobial nature against S. aureus and E. coli microbes. The
animal studies involving mice showed that the material exhibited excellent biocompatibility in contact with
the skin. There was no evidence of inflammatory cells in the histopathology. This investigation suggests that
the fabric has enormous potential as infection-resistant material in applications such as wet wipes.
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Abstract
A novel organic acid-modified starch and carboxymethyl cellulose (CMC) based films plasticized with glycerol
were prepared from tikhur starch (Curcuma angustifolia) by solution casting. Wet milling was used in the
laboratory to extract starch from the tikhur rhizome. Carboxymethyl cellulose (0.2 g−1starch dry basis) was
blended with the starch to improve its film-forming properties. Three different treatments with varying
organic acids (lactic acid, citric acid, and acetic acid) and 5% w/w of starch (2ppm) in a film-forming solution
were done. The effect of organic acid incorporation on the antimicrobial, morphological, structural, thermal,
and crystalline properties of developed films were studied. The Minimum Inhibitory Concentration (MIC)
values of the three organic acids ranged from 3,12ppm to 0.78 ppm, of which lactic acid was found to be
the most effective against both gram-negative(E.coli) and gram-positive(S. aureus) bacteria while acetic acid
showed more effectiveness against gram-negative bacteria(E.coli). Among different organic acids, lactic acid
incorporation resulted in a more homogeneous, transparent and thermally stable film. Also, these films had
lower water solubility, the least water vapour permeability, and exhibited the highest tensile strength, which
overall represented excellent properties among other films. As evidenced by the micrographs, the lactic acid
incorporation resulted in a compact film structure without any visible cracks. FTIR analysis confirmed the ester
bond formation between carboxyl groups of organic acid and the hydroxyl group of starch. While X-ray
diffraction showed an increase in crystalline properties due to organic acid modification. In this study, it was
indicated that modification with organic acids (polycarboxylic acids) effectively improved the overall
properties of developed films depending on the type of organic acid used. The developed films have a good
prospect of being used as green alternatives to synthetic films in food packaging applications.

Keywords: tikhur rhizomes, Curcuma angustifolia, Carboxymethyl cellulose (CMC), lactic acid, citric acid,
and acetic acid, Minimum Inhibitory Concentration (MIC)
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Abstract
Procalcitonin (PCT), acts a significant role in the screening of bacterial infection (BI), which is one of the
world’s leading health problems. This work presents an innovative disposable paper-based electrochemical
impedance (EIS) analysis approach in a simple, efficient, and convenient glass fiber paper (GFP) substrate
based on the BI-specific PCT biomarker for biosensor applications. To enhance the conductivity of the GFP
substrate, a self-accumulating single layer of AuNP is used on the GFP surface. This monolayer of AuNP in
GFP provides a platform for antibody immobilization and shows high electrochemical conductivity. Further,
the AuNP@GFP electrode was modified with antibodies specific to PCT followed by the addition of bovine
serum albumin (BSA) to block unspecific binding sites for PCT detection. The PCT/BSA/AuNP-ab/AuNP@GFP
bioelectrode has been successfully used to determine PCT in a serum sample with amended stability.
Scanning electronic microscopy, transmission electron spectroscopy, Fourier transform infrared, UV-Vis
spectroscopy, and X-ray diffraction were used to examine the structural and morphological properties of the
rGO-AuNP composite Using an electrochemical impedance response study, the developed PCT/BSA/AuNPab/AuNP@GFP bioelectrode showed the lowest detection limit of 100 pg/ml concerning PCT detection in the
linear range of 107-102 pg/ml, and the variations in charge transfer resistance (Rct) were measured to
quantify PCT. Electrochemical response studies show that the developed BSA/AuNP-ab/AuNP@GFP
bioelectrode has a lifespan of 30 days and can be used to assess PCT in the 107-102 pg/ml ranges. Moreover,
this evaluated sensor offers many merits, including economical, small sample volume, single-use, and fast
analysis over conventional methods, making the platform an alternative tool for PCT screening. This
developed bioelectrode also shows good reproducibility in an acceptable range.

Green packaging technology using active jujube seed powder
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Biodegradable active packaging has replaced the traditional plastic packaging material in recent times. In this
context, green active packaging focusing on the waste-to-wealth concept minimizes natural resource
consumption and reduces energy use, emphasizing social and environmental values. In this study, active films
were developed using natural polysaccharides with jujube seed powder and mangiferin as active ingredients.
The films were characterized with reference to the physicochemical properties, antioxidant, and
antimicrobial potential. Results obtained in in-vitro studies showed good antioxidant and antimicrobial
activity. The use of glycerol as a plasticizer in this film provides better tensile strength, toughness, and young's
modulus with less brittleness or fragility when compared with the film containing glycerol and sorbitol. A
comparison analysis revealed that the use of jujube seed powder in the film manifested antimicrobial activity
against various gram-positive and gram-negative pathogenic strains and a higher percentage of DPPH Radical
Scavenging Activity. In contrast, the use of mangiferin along with the seed powder had better activities. A
preliminary study on the shelf life extension of perishable food showed satisfactory results suggesting this
film may be used as a food packaging material. Findings indicated that this as-developed active film based on
the waste to economy concept could provide a sustainable and productive food packaging system instead of
a hazardous one.

Proangiogenic and Antimicrobial Nanocomposite Loaded Gelatin Fibers Favour the
In Vitro Osteogenic Differentiation of Mesenchymal Stem Cells in the Absence of
External Supplements

Vianni Chopra, INST Mohali, India, vianni.ph17201@inst.ac.in
Abstract
Tissue engineering of bone often necessitates the addition of exogenous growth factors and supplements to
accelerate the differentiation of mesenchymal stem cells to osteogenic lineage, thereby increasing its cost.
Nano-hydroxyapatite (nHp) composites are widely explored as bone graft substitutes. On the postulation
that a scaffold that mimics the micro/nano bone architecture per se can provide the essential cues to favour
osteogenesis, we developed gelatin nanofibers and loaded it with zinc doped nano-hydroxyapatite (ZnHp).
To further improve its osteogenic potential, the above nano-composite was additionally decorated with rGO
platelets (ZnHp@rGO) and incorporated in gelatin nanofibers. On in vitro evaluation, the respective gelatin
nanofibers appeared to aid the accelerated differentiation of mesenchymal stem cells towards the
osteogenic lineage without the need for any exogenous osteogenic supplement in the milieu. The
biomimetic cues provided by ZnHp and ZnHp@rGO also favoured angiogenesis, with enhanced CD-31 and
iNOS expression. The ability of these nanofibers to induce vascularisation was confirmed using
an in ovo model. Apart from its osteoinductive and angiogenic properties, the nanofibers exhibited
favourable anti-biofilm activity by preventing the growth of S. aureus. While these results suggest the
potential of the scaffold for inducing bone repair in vivo, it also confirms that bone can be engineered at a
relatively low cost by designing scaffolds having topographical and biochemical cues that mimic the bone
microarchitecture.
Keywords Bone tissue engineering, gelatin, zinc doped hydroxyapatite, reduced graphene oxide, angiogenic,
antibacterial electrospinning,
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Abstract
Scaffolds with porous structures are used in liver tissue engineering to provide nutrition and oxygen exchange
for three-dimensional (3-D) cell growth and to support liver functioning. Scaffolds should promote cell
adhesion and cellular proliferation by providing structural support. Polymeric biomaterials are primarily used
to produce scaffolds. In this project, scaffolds are made from a mixture of chitosan and polyvinyl alcohol
(PVA). The 3D bioprinting technique was used to create these scaffolds. First, an optimum blend of PVA and
chitosan was prepared. Hydrogels are cross-linked chemically by glutaraldehyde and genipin and physically
by the freeze-thaw method. Crosslinking density is determined using the Flory-Rehner equation. Hydrogels
are then characterized by different techniques such as SEM, FTIR, etc. Further, wettability, swelling ratio, and
biodegradability are determined. Mechanical properties such as viscoelasticity and young’s modulus are
determined to check the strength and stability of scaffolds. Finally, bioink is prepared using the prepared
hydrogel of Chitosan/PVA. HepG2 cell line is used as the cellular component of bio-ink. Proliferation and
viability of the bioink are tested using MTT and Live/Dead assays. Also, the liver-specific metabolic assays and
immunofluorescence were also performed, which showed promising results. In this manner, a suitable
hydrogel is prepared for generating scaffolds for liver tissue engineering.
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Abstract
Wide use of hazardous chemicals over years in medicines have created great harm to the human health.
Severe side effects of therapeutics have made the life of patients even more miserable. Nowadays,
biopolymers have acquired an important role in designing new therapeutics and generated considerable
interest among researchers covering a vast area of medical science & technology. Apart from being Active
Pharmaceutical Ingredients (API), their physical aspect and pioneering features like anti-oxidant properties,
have fascinated scientific community in bringing in new generation therapeutics.
In most of the grave diseases such as cancer, specificity and selectivity play important role for effective
treatment. Targeted therapies such as immunotherapy, hormonotherapy, protein targeting etc. are being
developed for enhanced efficacy. In this context, the present wok reports engineering of silver nanoparticles
by functionalizing them in-situ with polymers from plant extract for cervical cancer treatment. Colloidal silver
solution consisting of nanoparticles coated with polymers, theaflavins and folic acid, is synthesized using a
physical approach. Biopolymers, theaflavins and folic acid, contained in the black tea leaves extract and green
spinach leaves extract respectively, play the role of morphology tuner and drug carrier. Various
characterization techniques such as XRD, TEM FTIR and UV-Visible spectroscopy confirmed the synthesis of
double coated polydisperse colloidal silver consisting of pure, spherical, 6nm-sized Ag NPs. The in-vivo study
conducted at Anti-Cancer Drug Screening Facility (ACDSF), ACTREC, Tata Memorial Centre, Navi Mumbai,
using Human Tumor Xenograft mouse model, suggested significant efficacy against cervical cancer. The folate
receptors, expressed heavily at the site of squamous cervical cancer respond to these nanoparticles by
conjugating with the structure of folic acid. Targeted delivery of surface engineered nanoparticles across the
tumor cells was confirmed by drug efficacy studies which proposed that as-synthesized formulation gave
activity criteria (T/C= 0.49) very close to the standard significant value (T/C ≤ 0.42)). The tumor volumes, in
NOD-SCID mouse, obtained on the final day were comparable to the standard medicine Doxorubicin.
Thus, use of biopolymers, as silver nanoparticles carrier, accomplishes efficient targeting of cervical tumor
and gives a less toxic and cost-effective option to the existing therapeutics.
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Abstract
Abstract: Nanoparticles of Co, Ni and Fe doped copper oxide along with nanoparticles of bare copper oxide
were prepared using co-precipitation reaction. The XRD pattern suggested the crystalline nature of the
nanoparticles with crystallite size of 20-40 nm and these size calculations were complimented by TEM results
where grain shape nanostructures were visible with size around 20-50 nm. The EDX results showed presence
of Co, Ni and Fe in doped copper oxide nanoparticles thus confirming doping in the nanoparticles. The FTIR
and Uv-Visible spectra for the nanoparticles were recorded to complement chemical structure of the
nanoparticles as established by XRD and TEM. The optical band gap for these nanoparticles was also
calculated and the nanoparticles were tested against some clinical fungal species to record their antimicrobial
activities.
Keywords: Copper oxide; band gap; nanostructures; antifungal activity
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Abstract

Nanocomposites of reduced graphene oxide (rGO) with titanium dioxide (TiO2) have been prepared and were
characterized by XRD, SEM and FTIR. XRD spectra established the coexistence of graphene and anatase TiO2
in the samples with the average crystallite size of TiO2 ranging from 27.9 nm to 57.76 nm. SEM images show
densely deposited TiO2 nanoparticles onto the graphene sheets. The as-synthesized graphene-TiO2
nanocomposites showed excellent electrical conductivity, which can be regulated by the amount of added
TiO2. TGA results establish the stability of these nanocomposites at high temperatures. Further, these
nanocomposites showed promising results in antimicrobial activities.
Keywords: rGO; TiO2; nanocomposites, conductivity; antibacterial activity.
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Abstract
Among the numerous macromolecules used in the formulation of superporous hydrogels, naturally occurring
polysaccharides offer better sustainable building blocks with improved characteristics. Chitosan, a natural
polysaccharide based superporous hydrogels are the most fascinating systems due to their unique properties
like biocompatibility and biodegradability. Present research work emphasis on development, optimization
and characterization of microwave assisted vanillin crosslinked chitosan/polycarbophil (CVP) containing
novel superporous hydrogel.
The preparation of CVP superporous hydrogels was systematically optimized using statistical design of
experiments with the help of trial version of Design Expert 11.0.1 software (Stat – Ease Inc., USA). 25 full
factorial design was used for screening the factors having significant influence on responses, followed by
optimization. Optimized CVP superporous hydrogels were evaluated for density, porosity, and void fraction.
Thermal, mechanical, physiochemical, biomedical properties of the optimized CVP superporous hydrogels
were determined along with characterization with FTIR, XRD, DSC, and residual solvent analysis by gas
chromatography (GC). Surface morphology was studies using SEM images.

Fig 1. Lyophilized CVP superporous hydrogels, SEM images of optimized formulation in 100x and 250x magnifications

Optimized CVP superporous hydrogel showed good swelling in a pH ranging from 4- 8 and can be prepared
in desired shape and size. FTIR studies revealed the presence of interactions between the polymers. DSC
thermograms exhibited differences in comparison to individual polymer thermogram. Residual solvent
analysis by GC method revealed acetone in formulation was within permissible limits. SEM images clearly
revealed the formation of the interconnected pores and capillary channels throughout out the formulation.
Overall, the current study signifies that the optimized CVP superporous hydrogel formulation can be
successfully formulated and employed for regulated delivery of drug to the GI tract, buccal cavity, colon,
vaginal, and rectal region for local or systemic action.
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Abstract
Chitosan is extensively studied versatile biopolymer because of its attractive characteristics such as
biocompatibility, biodegradability, chemical adaptability, nontoxicity, and tunable mechanical strength.
Depending on the applications, chitosan can be synthesized in different forms, such as nanoparticles,
nanocapsules, and scaffolds. A strategy like, metal doping in chitosan or nanocomposite of chitosan-metal is
an evolving area.
In this context, Chitosan-Fe nanocomposite has gained importance due to its advanced applications in
photoremediation, bioimaging, hyperthermia, and drug delivery systems [1]. Currently available magnetic
nanomaterials possess toxicity, less bioavailability, and require functionalization [2]. To overcome these
limitations, we explored the synthesis of Chitosan- Fe nanocomposite and their physicochemical behavior.
The structure, composition and surface morphology of Chitosan-Fe nanocomposite have been studied by
XRD, FESEM, DLS, UV-Vis, FTIR, and Zeta potential. Our Chitosan nanoparticles exhibit a porous structure
which allows the iron ions to get incorporated into its pore. This was further correlated and simulated by
using COMSOL Multiphysics. The doping of iron at different concentrations altered the surface charge
properties which results in enhanced mechanical strength. This nanocomposite has promising applications
in drug delivery, sensing, bioimaging, photoremediation, and dye degradation.
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Abstract
Lignin, a heterogeneous polymer that presents about 20-30% in lignocellulose emerged as a promising
feedstock for the production of specialty chemical for various compounds, replacing fossil raw materials,
such as carbon fibers, dispersants, vanillin and new types of plastics. After cellulose, Lignin is the second most
abundant natural polymer. Lignin is a three-dimensional, highly cross-linked macromolecule composed of
three types of substituted phenols, which include coniferyl, sinapyl, and p-coumaryl alcohols having a vast
number of functional groups and linkages. The properties of lignin are dependent upon the type of extraction
method used. This work-study was carried out focusing on the properties of lignin extracted from bamboo
(Bambusa Polymorpha) using acid treatment, alkali treatment and sequential organosolv treatment. Isolated
lignin were characterized by Fourier transform infrared spectroscopy (FTIR), UV analysis, Thermogravimetric
analysis (TGA) to compare thermal and chemical composition. It was found that lignin obtained from
organosolv method provided the greatest yield of the various extraction methods. FTIR spectral studies
showed the characteristics peaks of lignin and it was found that the bamboo lignin is unique and it is HGS
type lignin i.e. it contains all three monomers i.e. p-hydroxyl phenylpropane (H), guaiacyl (G) and syringyl (S)
which is a unique feature of the bamboo lignin. FTIR results also indicate that the basic skeleton of lignin
remains unchanged by using different extraction processes. Bamboo lignin has a high S/G ratio of 1:1 which
shows dominant interunit linkages in lignin is β-O-4’.A higher proportion of β-O-4’ is advantageous to the
successive depolymerization of lignin. The type of extraction method used was seen to affect the thermal
properties. It was found that lignin extracted from acid treatment method has the greatest thermal stability
and purity.
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Abstract

In this work the use of eco-friendly materials for the functional finishing of cotton has been
reported. Five different essential oils. Viz. lavender, lemongrass, eucalyptus, citronella, and clove
were successfully microencapsulated in chitosan (shell) via spray-drying technique. Process
parameters were also optimized to assess encapsulation efficiency (EE, %), yield ( %), and
diameter of microcapsules which w e r e f o u n d t o b e >82%, >73%, and around 6 µm.
Influence of surfactants, such as PVP K90 and Tween 80 on prepared microcapsules were also
investigated. The microcapsules prepared with Tween 80 showed better results compared to that
with PVP K90. Subsequently the microcapsules were applied on cotton fabric to develop multifunctionality. The microcapsules and finished fabrics were characterized using Fourier-transform
infrared spectroscopy (FTIR), Thermogravimetry (TGA), and scanning electron microscopy (SEM)
to establish the interaction between fabric and microcapsule, thermal degradation of the
microcapsules and morphology of the microcapsules respectively. The multifunctional properties
of the finished fabric were also assessed using standard test methods. Chitosan based
microcapsules (shell) hosting different essential oils as core provides controlled release system
with superior wash fastness. Ready-to-use cotton fabric was thus obtained possessing excellent
antibacterial properties against E. coli and S. aureus bacteria and mosquito repellency, effective
antioxidant properties and the fragrance withstanding up to 15 washes.
Keywords: chitosan, spray-drying, microencapsulation, lavender oil, lemongrass oil, eucalyptus oil,
citronella oil, clove oil, multifunctional cotton, and fragrance.
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Abstract
Silver Nanoparticles (AgNPs) is a novel nanomaterial in bio nanotechnology and nanomedicine for
various applications. Due to its notable chemical and physical properties, AgNPs was used a base
nanomaterial for fabrication of drug delivery devices and targeting vehicles for nanomedicine. Due to
its huge demand in nanomedicine, the preparation of AgNPs is a challenging task. Physical and
chemical methods for preparation of AgNPs cause various limitations and disadvantages such as high
pressure, energy, temperature, and toxic chemicals as reactants.
Green synthesis of Silver nanoparticles frees from use of toxic chemicals and allows coating
nanoparticles with secondary metabolites in the plant extract to produce the bioactive AgNPs. The
biosynthesis of AgNPs with an aqueous extract of Clerodendron phlomoides was performed. The
phytochemical analysis of an aqueous extract of Clerodendron phlomoides confirm the presence of
alkaloids, flavonoids, phenols, glycosides, carbohydrates and terpenoids playing as oxidation and
reducing agents for silver nitrate into silver nanoparticles. Additionally, these secondary metabolites
coat AgNPs into pharmacologically active for various ailments. Gas chromatography - Mass
spectrometry results shows the authentic confirmation of various metabolites in the extract.
The peak at 489 nm in UV-Visible spectra analysis of AgNPs confirms the formation of silver
nanoparticles reduced from silver nitrate solution. FTIR spectra for plant extracts and AgNPs show the
bioactive molecules in the extract which is responsible for biotransformation of AgNO3 into AgNPs.
SEM micrograph reveals the formation of spherical and ovoid structure of nanosilver particles. TEM
micrograph confirms the size of AgNPs varying from 25 nm to 100nm.XRD spectra shows the
crystalline nature of silver nanoparticles and the size of crystallite was 4 nm. The DLS investigation of
nanoparticles confirms the average particle size of AgNPs around 125nm.Invivo studies show the
significance of AgNPs has anti cancer potential against liver cancer. Various biochemical studies of
tissue samples taken from the liver of rats confirms that bioactive molecules coated silver
nanoparticles showed potential hepatoprotective effect against DEN induced liver cancer and could
be used as an effective anticancer nanodrug.
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Abstract
The research on biopolymers has resulted in a paradigm shift in the design and development of
biopolymer-based drug delivery systems. Chitosan, a natural cationic polymer derived from chitin is
gaining popularity as a biopolymer due to its biodegradable, biocompatible, non-toxic, mucoadhesive,
and target specificity properties and can be used for variety of biomedical applications.

The parameters such as pH and porosity plays an important role in case of chitosan nanoparticles
(CSNPs) contributing to their formation, stability and suitable applications. To explore these findings,
we varied the concentration of acetic acid and studied its physiochemical properties, which revealed
that with the increase in acetic acid concentration, stability of nanoparticles increases intervened with
increase in zeta potential. Moreover, the acetic acid concentration also alters the porosity of chitosan
nanoparticles as we move from lower to higher concentration of acetic acid. Further, ionic strength of
CSNPs simulated using COMSOL Multiphysics. Thus our conclusions give important understanding on
the applicability of CSNPs as a potential drug delivery system for future applications.
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Abstract
Heavy metals and other toxic pollutants, persistent and emerging contaminants, organic and inorganic
moieties pose a great threat to the quality of aqueous environment. Conventional treatment systems
generally require complex procedures and highly equipped laboratories for detection and efficient
removal of such contaminants from aqueous medium. Their time consuming and costly nature makes
them unsuitable for rapid remediation. The focus towards naturally derived biopolymers has
intensified in the last decade owing to their abundant availability in nature, ease of modification and
varied application potential. Biopolymers such as chitosan, cellulose, gelatin, agar, etc., are being
utilized increasingly in areas such as diagnostics, therapeutics, agri-food industry and environmental
remediation. Being a biocompatible, cost-effective source, chitosan could be the potential
replacement for artificial polymers, thereby reducing the hazardous side effects of chemical treatment
methods.
The focus of this study is development of a highly porous chitosan-based hydrogel nanocomposite for
the effective detection and removal of toxic heavy metals. In the present work, silver nanoparticles
are tagged with 1,5-diphenylcarbazide dye (DPC) and embedded in our nanocomposite, which act as
a colorimetric sensor for hexavalent chromium [Cr (VI)] with enhanced lower detection limit (LOD) of
upto 0.1ppb. The hydrogel nanocomposite also acts as a nanobiosorbent with and high removal
efficiency of over 85% for Cr (VI). The biocompatibility, sustainability and reusability of the hydrogel
confirm its effectiveness as a nanobiosorbent material and provides a promising and lucrative solution
to the challenge of aqueous medium remediation and reclamation.

Keywords: Biopolymer, chitosan, hydrogel, heavy metals, wastewater treatment.
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Abstract
The application of biomaterials in tissue engineering has generated considerable interest in
healthcare. The current limitation associated in biomaterials is limited cell proliferation and vascular
tissue formation for clinical application. There are some other factors which further delay the process
of tissue repair are porosity, swelling, cytotoxicity, and drug release and cell attachment, etc. In this
study, we have evaluated pre-optimized scaffold consisting of collagen, fibronectin and Raloxifene by
Response Surface Methodology for cell viability, porosity, swelling and degradation, cell attachment,
drug release, and cytotoxicity. The optimized scaffold was also characterized by FTIR, SEM and contact
angle for its originality of constitutes, surface morphology and wettability respectively. Further, the
porosity, swelling, degradation, cell attachment, pH profile, drug release and cell proliferation was
analyzed for optimized scaffold and compared with pre-optimized and scaffold containing collagen
only. Result showed that the optimized scaffold is porous with pore size of 30±2 µm and fibronectin
was forming a layer over collagen matrix. The contact angle (for wettability) was 6.90 denoting
hydrophilic nature of scaffold and its suitability for tissue regeneration application. The porosity
percentage of optimized scaffold was 81±0.5 %, which is a good indicator for tissue repair because it
helps in cell proliferation and formation of functional tissue. The swelling % of optimized scaffold was
significant (pvalue<0.05) in comparison to pre-optimized scaffold. This would facilitates absorption of
exudates released from the injured tissues. The cell attachment and proliferation was significant
increased post 48 hrs in optimized scaffold. The Raloxifene drug release profile showed its sustained
release, make scaffold suitable for drug delivery application. The pH of optimized scaffold was in
between 6.4±0.3 to 6.9±0.3 in PBS, incomplete {Dulbecco's Modified Eagle Medium (DMEM)} and
complete medium (DMEM+15% Fetal bovine serum). The degradation study showed 90% of scaffold
was degraded after 14 days in PBS. We did not observ anti-microbial property of optimized scaffold
against E.coli (Gram negative) and S.aureus (Gram positive) bacteria. The finding suggest the optimized
scaffold is suitable for cell proliferation and tissue repair. Further, the tissue regeneration potential of
optimized scaffold need to evaluate in vivo.
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Abstract
Sponge gourd (Luffa cylindrica) belonging to the family Cucurbitaceae is an important vegetable
cultivated in the sub-tropical region. The properties of Luffa fibers make it suitable for several
applications in branches of technical textiles like Hometech, indutech, Sportech, medtech and so on.
Their use as an alternative to the commercially available technical textile products needs to be
investigated seriously as currently used ones are not environmentally friendly and likely to increase
carbon footprints. However, the present work was aimed to explore the inherent property of plants
to produce phytochemicals to protect themselves against fungi, bacteria or virus attack and examine
its application to textiles for improving their functionality. Studies have confirmed that both the Luffa
fruit and seeds contain needed phytochemicals.
Overripe Luffa fruits were collected from farm after which they were subjected to processes like
washing, drying, opening, and extraction, to obtain seeds as well as the Luffa fibers. Seeds were
crushed mechanically for extracting oil that was later on applied on cotton fabric to impart
antibacterial property. The performance of antibacterial activity was evaluated using AATCC 100
method. For textiles durability of the applied finish is equally important hence washing fastness study
was also conducted and promising results were obtained from both the tests.
Since the entire work is based on waste from plant, the obtained product can be called green/ ecofriendly forming a part of sustainable and circular economy.
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Abstract
The natural fibers filled biopolymer composites, which are expected to replace single use plastics, are
drawing much attention in recent years. On the other hand, the disposal of agriculture waste such as
paddy straw has been in focus due to stubble burning and subsequent air pollution in the surrounding
regions. An alternate route to utilization of such agriculture waste is to make value added product
which would provide eco-friendly solution to this problem [1]. Hence, the present studies were carried
out on structure development and properties of paddy straw filled composite with polyvinyl alcohol
(PVA) / thermoplastic starch blends as the matrix which are bio-compostable. The previous studies [2]
by our group revealed that the structure of PVA / cassava starch was very much affected by the
plasticizer used and heat treatment given during the film preparation. The addition of paddy straw to
the PVA/starch blend can lead to better mechanical and thermal properties.
Paddy straw obtained from Punjab agriculture farm was first ground, then washed with copious
amount of water and dried in air circulating oven. This was treated with alkali (10% NaOH) at 50oC for
one hour. This mass was filtered and then dried thoroughly as before. The treated paddy straw was
dispersed in the solution containing PVA (14000 MW) and corn starch in different proportions with
plasticizer, mixed thoroughly and cast in flat plastic trays. These were dried at 55 oC for six hours. The
sheets were pealed off, cut to size and tested for different mechanical and thermal properties. The
structure was characterized using wide angle x-ray diffraction (XRD) and differential scanning
calorimetery (DSC), thermal stability was checked by thermo gravimetric analysis (TGA) and
morphology by scanning electron microscopy (SEM). The results indicate that the crystalline structure
in the starch matrix changes with the addition of paddy straw and crystallinity increases especially at
low concentration. There are additional peaks suggesting the phase change from A type to B ytpe. The
DSC data show a shift in the crystallization peak to higher temperature suggesting nucleation effect in
presence of paddy straw. The thermal stability is considerably improved as indicated by the shift in
TGA curve to high temperature side by almost 20 oC after addition of paddy straw to the PVA/starch
blend. There is a sharp increase in load at break and decrease of elongation in the case of treated
paddy straw composites. There is also less moisture transmission rate after the addition of treated
paddy straw. These results have been explained on the basis of structure development in the
PVA/Starch matrix in presence of paddy straw.
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Abstract
The specific investigation for snake bite in India include a 20 min whole blood clotting test and ELISA.
Both of which consumes critical time necessary for treatment. Besides, the anti-snake venom
treatment can induce an early anaphylactic reaction (within 3 hours), pyrogenic response (within 2
hours), serum sickness (within 7 days) etc. The need for a supportive therapy which can used
irrespective of the bitten species identification and has anti-inflammatory properties to inhibit the
allergic response is thus of utmost importance. The present paper discloses the processes for
preparation of polyphenol; an herbal therapeutic and chelation agent encapsulated nanocarriers to
significantly neutralize Naja naja venom in in vitro conditions. The herbal therapeutic used in this
preparation is Eugenol and the chelation agent is Ethylenediamine tetra acetic acid (EDTA). The
formulation when tested against Naja naja venom significantly chelated ions as proved by standard
testing agent Eriochrom Black T(EBT). The formulation when incubated with Naja naja venom of LD
50 concentration reduced the collagenase activity of venom by almost 50 percentage. In in silico
analysis, Naja naja Phospholipase A2 binding to Eugenol, displayed an unfavourable bond to the active
site calcium ion. Calcium ion in the active site is essential for the activity of phospholipase A2 and the
ability of Eugenol to bind the ion will further reduce the functioning of venom.
The chemical composition of venom inludes enzymes like phospholipases, collagenases, nucleotidase,
peptides like neurotoxins, metallic and nonmetallic elements like Copper, Zinc, Sodium, Calcium etc.
A combination therapy where major snake venom enzyme like Phospholipase A2 and Collagenase can
be inhibited along with chelation of essential metallic and nonmetallic ions critical for the working of
toxic venom enzymes is a potential treatment option.
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Abstract
Water is an absolute necessity for life, and with the development of industrialization and human
activities, the discharge of wastewater containing heavy metals in environment is increasing day by
day. Various industries such as textiles, leather, paper mills, etc. produce and discharge waste water
containing various heavy metals such as Cr, As, Mg, Pb, Zn, Cu, etc. into the environment.
In several nations, wastewater laws have been enacted to prevent human and environmental
exposure to dangerous pollutants. For the discharge of wastewater effluent into any water body, the
Central Pollution Control Board (India) established a 0.5 mg/L standard limit of arsenic and0.5 mg/L
standard limit of chromium.
These metals originate serious threats to the human population and the fauna and flora if their
concentration limit in water exceeds a certain limit. In this research work, polypyrrole (PPy) was
synthesized in-situ chemically on the surface of jute and saw dust to prepare potential adsorbent of
removing various heavy metals from water.
The removal of arsenic and chromium from water can be accomplished using a variety of methods,
including adsorption. One of the most essential techniques described in this article is the adsorption
of arsenic and chromium from contaminated water by some adsorbents. Polypyyrole is a conjugated
polymer with strong ion adsorption ability in the doped state but poor processability for fiber or film
preparation. Polypyrrole-coated jute and saw dust have been proven to be effective arsenic and
chromium absorbers for contaminated water.
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Abstract
In the present study, we report fabrication of scaffolds based on carboxymethyl chitosan (CMCh) and
gelatin (Gel) using glutaraldehyde (GA) as crosslinker. Four scaffolds (S1-S4) were composed using 4%,
6%, 8% and 10% of 0.5% strength GA using lyophilization technique and developed scaffolds were
characterized using ATR FT-IR, DSC and TGA. Further, important parameters for scaffold optimization
such as swelling index (SI), hydrolytic degradation study (HDI), water vapor transmission rate study
(WVTR), tensile strength (TS), percentage elongation (%E), surface roughness profiling and surface
morphology were studied. Additionally, antibacterial potency of developed scaffolds and cell
cytocompatibility study using L929 mouse fibroblast cell lines were carried out to establish cell
viability.
The crosslinking reaction between polymers owing to GA was verified and characterized by ATR FT-IR,
DSC, and TGA. Further, SI, % remaining weight, and TS of composed scaffolds decrease notably with
an increase in GA concentration whereas %E decreases proportionately. Further, it was observed that
with an increased concentration of GA, the surface roughness of scaffolds increases. Moreover,
presence of micropores necessary in scaffolds for water and gaseous exchanges was also observed in
SEM images and further, scaffolds exhibited good antibacterial action against tested strains of Grampositive and Gram-negative bacteria. Additionally, the scaffolds also exhibited excellent
cytocompatibility even at higher concentrations of GA thereby justifying the strength and
concentration of GA used in our study.
Thus, our data presents impressive results suggesting a promising applicative potential of our
fabricated scaffolds for skin tissue regeneration, wound healing, and similar biomedical applications.
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Abstract
In this work we studied effect of green modifier as epoxidized soybean oil (ESBO) with 5, 7.5, 10, 12.5
and 15 wt% loadings on mechanical and thermal properties of PLA, PLA/PBS [90/10] blend
composition. All the compositions were prepared using melt blending followed by injection molding
machine at 160 – 180°C. Mechanical properties such as Tensile Strength, % Elongation and Impact
strength and thermal properties were evaluated as per ASTM standard. The tensile properties showed
that the addition of ESBO to PLA, PLA/PBS [90/10] led to an increase of elongation at break with
increase in ESBO concentrations. An increase in tensile strength was also observed with addition ESBO
in [90/10] PLA/PBS blend composition and was slightly higher than PLA/ESBO system up to 5 to 12.5
wt% of ESBO. Notched impact properties showed that with addition of ESBO the impact strength has
increased in PLA and [90/10] PLA/PBS. The effect of ESBO was found to be significant in PLA/PBS as
compared to neat PLA combinations. At 5 and 10 wt% ESBO loading, onset degradation temperature
of PLA was significantly increased by 23°C and in PLA/PBS was increased by 13°C. Based on the results,
ESBO may be used as a green modifier that can improve the overall properties of PLA, PLA/PBS blend
compositions.
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Abstract
In the current era, feminine health issues are a great matter of concern among researchers.
Commercial products available in the market are having a high content of polyacrylate synthetic super
absorbent polymer which shows higher absorbency but harms both feminine health and the
environment. Thus, many new green approaches arise to this problem. In this research, we have tried
to develop a new formulation membrane in combination with Cellulose acetate (CA) and sensitive bio
seeds (BS) powder. By phase inversion method, CA/BS composite membranes were prepared. Neat
cellulose acetate membrane was prepared by mixing 5 wt. % cellulose acetate solutes with 2:1
Acetone/DMA solvent by employing the same method. Further BS powder with a concentration of 0.5
wt.%, 1 wt.% and 2 wt.% were added to the 5 wt.% cellulose acetate solution respectively for the
preparation of new formulated various concentrations of composite membranes. Performance
studies were carried out to determine the absorbency capacity of the sample through deionized water
and 0.9 wt.% saline solution. For this test results of around 204% and 302 % absorption at 10min were
observed in optimal 1% BS powder concentration for deionized water and 0.9 wt.% saline solution,
respectively. Comparatively, an increase in absorption results to the tune of 193% as compared to the
neat has been observed in the saline solution at 30min. Thermal stability and degradation processes
were determined using TGA (Thermogravimetric Analysis). The morphology of neat and composite
membranes was investigated. In the case of CA/BS in 1 wt.% concentration, a cross-sectional view of
the SEM pictures with high porosity was observed, confirming the highest absorbency among its
counterparts.
Keywords: Cellulose acetate, phase inversion, membrane, sensitive bio seeds, absorbency, feminine
hygiene product
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Abstract
Bio-based and environment friendly advanced polymeric materials have been gaining much attentions
by the researcher from past decade. Among them, Polylactic acid (PLA) has been emerging as a one of
the key bio-based polymeric materials because of having many advantageous properties such as biodegradability, non-toxicity, bio-compatibility, availability and cost affordability as compare to other
bio-polymers. But others properties of PLA such as brittleness as well as low gas and moisture barrier
properties relative to non-degradable petroleum based polymers creates hurdles in way of PLA being
used in wider range of packaging application. Since, it is reported by many researcher that these
properties can be enhanced by incorporation of nanomaterials into PLA due to effects of
reinforcement of these nanomaterials which have high surface area to volume ratio. Bentonite and
kaolin is 2:1 and 1:1 phyllosilicates minerals composed of layer of octahedral and tetrahedral sheet.
These materials can be used as fillers materials to modify the various properties of polymeric
materials.
Therefore, in present work, available NER kaolin clay is mixed with bentonite and successfully
incorporated into PLA with various percentages (1%, 3%, 5%, 7%) by solvent casting method and their
mechanical, barrier and thermal properties were studied for food packaging applications. The
resulting films were characterized by using infrared (FTIR) spectroscopy for the study of interaction of
various functional groups, X-ray diffraction (XRD) for crystallinity change, universal testing machine
(UTM) for tensile strength Young’s modulus and elongation at break while the thermal stability of the
films using thermogravimetric analysis (TGA). A maximum tensile strength of 36.9 MPa was seen for
PLA film having 7 wt% clay. The elongation at break for the same specimen was 5.3%. The dispersion
of mixture of clay into the matrix and morphology of nanocomposite films were investigated through
scanning electron microscopy (SEM).

Novel method for Extraction of Lignin from Pinus roxburghii (PR) Needles and
its Application for Antimicrobial Lignin-silver Composite Synthesis
Tilak Raj1 and Rohini Dharela2
Deptt. of Higher Education, Shimla Himachal Pradesh
A P Goyal Shimla University, Shimla, Himachal Pradesh, 171013
Eamil: tilakrajrana4@gmail.com
Eamil: rohinidharela@gmail.com

Abstract

After the pandemic, microbial pathogens are the major area of
concern for the researchers. Due to the easy proliferation of
microbes on different surfaces, fundamental studies are being
performed globally to replace the older methods with new ones
that provide better potency to the antimicrobials and are
environment friendly. The present study focuses on extraction
of lignin, from Pinus roxburghii leaves and subsequently using
the same for synthesis of lignin silver composites for
antimicrobial applications.The previously reported literature
presents the extraction of the lignin from the bark and cones of
various plants whereas the present work explores the possibility
of the same form the Pinus roxburghii needles. For achieving the
same the shed Pinus roxburghii needles were collected, thoroughly washed with distilled water, dried
at 45°C in an incubator and grinded to powder. Thereafter, the powder was subjected to treatment
with acetic acid, formic acid and water at different ratios and at different temperatures following a
novel method for extraction of lignin. The extracted lignin was characterised by various techniques
such as FTIR, H-NMR and HRMS to get evidence of successful extraction. The FTIR and HRMS data
indicated that the extracted lignin was of excellent purity. The extracted lignin was further converted
to nano-lignin by using standard methods and nano-lignin-silver composite bio-film of was prepared
with silver nano-particles by using Guar Gum and glycerol as plasticizer followed and subjected to the
anti-microbial studies. The results indicated enhanced antimicrobial activity in the composites as
compared to the precursor lignin.
Keywords: Pinus roxburghii needles, FTIR, H-NMR, HRMS, lignin Nano-particles, lignin-silver composite
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Abstract
Poly (lactic acid) (PLA), as a biodegradable polymer, has been promoted from various advantages such as
excellent biocompatibility, ease of processability, high modulus and mechanical strength compared to the
conventional polymers, bio-based nature, and excellent transparency which have announced it as a
promising alternative to petroleum-based polymers. However, the inherent brittleness properties of PLA
limited its widespread commercial applications. So, in this regard, the surface toughening of PLA now has
been the subject of several scientific and industrial research. Different researchers are trying to resolve the
brittleness of PLA by different methods, among which, copolymerization, plasticization, and blending can
be mentioned. However, from the literature survey, it was found that blending with a rubbery polymer is
the most suitable, economical, and efficient method to toughen the PLA. For this purpose, different
nonbiodegradable or biodegradable rubbery polymers have been tried as a toughening agents. For
example; acrylate copolymer (ACR), nitrile rubber (NBR), poly(caprolactone) (PCL), epoxidized natural
rubber (ENR), poly (butylene succinate) (PBS), thermoplastic polyurethane (TPU), polycarbonate (PC), poly
(ethylene-co-vinyl acetate) (EVA) copolymer, poly (ethylene oxide) PEO etc. However, as an available, costeffective rubbery nature and having high flexibility, oil resistance, weather resistance, transparency, and
proper affinity toward fillers, PEVA has been employed as a toughening agent in different polymers. Also,
the use of inorganic fillers in the elastomer could toughen the polymeric system and further enhance the
impact strength of the blends.
In this study, PLA/PEVA/NER kaolin clay (0.5, 1, 1.5 and 2 wt%) nanocomposites were prepared via the
solution casting method. Lemon grass essential oil (Elemicin rich) was used to coat the prepared composite
films with a motive to enhance its antimicrobial property. The films were characterized by using different
characterization methods, such as Fourier-transform infrared spectroscopy (FTIR) for the interaction of the
different functional groups. X-ray diffraction (XRD) for crystallinity change, universal testing machine (UTM)
for tensile strength young’s modulus and elongation at break investigation. The thermal stability of the
films using thermogravimetric analysis (TGA) was carried out and the distribution of kaolin into the matrix
and morphology of the nanocomposite films were observed from scanning electron microscopy (SEM)
images. The tensile strength of the nanocomposite with 1.5 wt% of clay content increased by 22% as
compared to that of neat PLA. The developed nanocomposite based on these materials from a native
source would play an important role in the field of packaging industries. The nanocomposites showed good
antimicrobial property against Staphylococcus aureus, but was not effective against Escherichia coli.
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Abstract
Presently, constant utilization of petroleum based polymeric products and their improper disposal which
includes unhealthy ways of dumping and burning have led to different critical environmental issues such as
emission of hazardous gases, water and air pollution and degradation of earth's land surface and many more.
Hence, with an aim to overcome these issues, biopolymers, namely starch and cellulose are being considered as
substitutes to non-biodegradable petroleum-based polymers. However, studies have revealed that thermal and
mechanical properties of starch biopolymer are not sufficient enough to be used in applications such as
packaging industry. Therefore, nanofillers in the form of nanocellulose are infused into starch to overcome these
issues.

Starch is a potential material to be used in the preparation of biocomposites owing to its low cost, high
availability, and biodegradability. Cellulose is another such biomaterial, a complex carbohydrate or
polysaccharide which is considered as a rich source of nanoparticles. Cellulose fibers consist of numerous
nanofibrils attached to each other by hydrogen bonds formed between the hydroxyl groups of adjacent
molecules. Research has revealed that addition of nanofillers to starch leads to substantial enhancement of
mechanical properties of starch based film. Therefore, there is a tremendous scope of using cellulose and starch
for the preparation of biodegradable films. The preferable strength and high degree of crystallinity make
cellulose an ideal reinforcement for composites used in different applications such as low load bearing products,
packaging materials etc. The great chemical similarity and compatibility between starch and cellulose molecules
promises a good reinforcing effect.
In this study, film casting process was used to prepare starch films reinforced with cotton linter nano-cellulose.
Glycerol was used as the plasticizer for the process in presence of water as the solvent. Java Cironella essential
oil was used for coating the films to enhance their antimicrobial property. Different characteristics of the films
were analysed by using scanning electron microscopy (SEM), Fourier transform inferred spectroscopy (FTIR), XRay diffraction (XRD), and thermo gravimetric analysis (TGA). The main aim of this study was to assess the effect
of cellulose and its concentration on the properties of potato starch film. A noticeable improvement in the
properties of starch based films was observed after addition of cellulose. TGA and XRD results revealed that the
films having 2 wt% cellulose starch has higher thermal stability as compared to the films with 1 wt% cellulose
and pristine starch. A significant agglomeration of cellulose was observed in the SEM image of the starch films
having 4 wt% cellulose. The prepared nanocomposites exhibited good antimicrobial characteristics against S.
Aures and E. Coli.
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Abstract
World is going through a tough time due to covid 19 pandemic since last two years. There is an urgent
need to control the infection and its spread. Textiles in one hand act as medium to transfer infection
from one place to other; on the other hand, textiles can also act as barrier layer to protect human
being against such infections if these are engineered in a particular fashion wherein finishing of textile
materials with certain bioactive chemical is one way to achieve the goal. Polyester fabric have
manifold applications in day to day life as regular dress materials, tents, home furnishings, PPEs, and
other medical applications. Polyester fabric is much explored as curtains, clothes, bed sheets, etc. due
to its chemical resistance and very good tensile strength. But it faces problem with easy microbial
adhesion due to its hydrophobic nature. In the present study PET fabric was functionalized with
bioactive vanillin-based derivative which not only provides antimicrobial activity but enriches the
fabric with many other desirable properties. Along with more than 90% antimicrobial activity the
treated fabric shows good UPF rating, attains good fragrance & attractive color which are durable in
nature. Cytotoxicity study was also evaluated to check any toxicity issue of the finishing agent (i.e.
vanillin based derivative), and it was found safe. The treated polyester fabric has the enormous
potential to be used as antimicrobial textiles in various applications such as bed sheets &curtains in
hospital, to prepare PPE kit and mask to avoid and stop the infection from one to other persons.
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Abstract
The paper discusses the fabrication of biopolymer chitosan based schiff base (C-DHQ) and its
application for fluorescence detection of Fe3+ in water. We have synthesized C-DHQ schiff base via
simple condensation reaction of 1,8-dihydroxyquinone and amine group of chitosan. The end
compound C-DHQ was characterized by spectrophotometry, spectrofluorometry, FTIR, and FESEMEDX analysis. The C-DHQ exhibit distinctive absorption maxima at 430 nm and fluorescence emission
maxima at 560 nm in the visible region. The interaction of C-DHQ fluorescent schiff base was examined
for several (alkali, alkaline, main group and transition) metal ions and anions by monitoring the
fluorescence response. The fluorescence quenching of C-DHQ observed in case of interaction with Fe3+
metal ions up to the micromolar range, and detection limit for Fe3+ metal ion is M. The effect of
solvents and pH on fluorescence quenching was studied. The quenching parameters have been
calculated by applying Stern-Volmer plot and its results reveal the nature of quenching mechanism.
The obtained KSV values show that ground state complexation occurs between C-DHQ and Fe3+ ion.
The interference studies were done to ensure its selectivity towards Fe3+ metal ions in the presence
of other metal ions and anions also.
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Abstract
“Click chemistry” reactions that afford products in high yields and in excellent selectivity’s carbonhetero bond formation this methodology is an eco-friendly reaction. Chitosan is derived from chitin,
and it is an abundant, renewable polysaccharide that exhibits attractive biopolymer properties for
many biomedical applications such as non-toxicity, biocompatibility, and biodegradability. There have
been few studies on the modification of chitosan via click chemistry. Two studies have reported the
conversion of the C-2 amino group to azide and then click reactions, and C-6 azido chitosan was
synthesized as an intermediate via C-2 amino group-modified phthalimide protection, then click
reactions. The present work focused on the design and synthesis of a new class of chitosan derivatives
where all C-2 primary amino groups have been converted to aromatic 1,2,3-triazoles (Chitotriazolan)
and common chitosan derivatives (TMC, TAC, HTC, HPC, and CMC) were synthesized with partial
substitution so that remaining primary amino groups that could be converted to triazole were also
present via copper (I) catalyzed azide-alkyne cycloaddition (CuAAC) reaction. Herein, we have
synthesized chitotriazolan products by two pathways, with and without the protection of hydroxy
groups with TBDMS (C-3 and C-6 position). A previous study found that chitosan could not be
converted in more than 40% from amines to triazole via N-azidated chitosan.
We successfully synthesized water-soluble Chito-1,2,3-triazole (chitotriazolan) derivatives and
chitotriazolan with partially substituted common derivatives. The chitotriazolan derivatives and mixed
chitotriazolan derivatives were characterized by IR, and NMR spectroscopy. The degree of azidation
to 1,2,3-triazole was more than 90%, as confirmed by 1H-NMR. The antibacterial activity was evaluated
against S. aureus, E. faecalis, E. coli, and P. aeruginosa at pH 7.2. The cationic chitotriazolans and mixed
chitoriazolans were active against bacteria except chitotriazolan derived from CMC, which lacked
activity.
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Abstract
Developing materials from natural sources that are economical, easily available, and sustainable is the
need of the hour. Today fresh water shortage is increasing day by day. According to a resource it is
predicted that two-thirds of the world’s population may face water shortage by 2025. Thus not only
water conservation but its reuse and recycling will also have to be taken up seriously to protect our
environment and eco-system. One of the major reasons causing contamination of water bodies and
the ground water is the effluent water discharged by the industries without treating it. Textile
industries too cause lot of water pollution since most of the wet processing methods generate lot of
effluent. However the present day effluent treatment media are constructed from non-biodegradable
materials. Such materials do not decompose when discarded after use, causing ecological damage. It
is high time to explore environment friendly products that can be discarded without bearing the
burden of polluting the environment. This work explores one such naturally available material from
Papaya plant. Application of the continuous Carica papaya sheet (CCPS) has potential to be used as
filter media that can replace the non-biodegradable synthetic fibers.

Papaya (Carica papaya) is a plant popularly grown in the Asian sub-continent and CCPS were extracted
from the stem of this plant. The life cycle of the Papaya plant consists of 2 to 3 years after which they
are replaced. So these fibers are basically agricultural waste material; categorized as biomaterials.
Their suitability as a filter media is mainly due to the natural honeycomb/mesh like structure.

In this study CCPS was used as an effluent filter to determine the percent removal parameters and
they showed promising results. The grey water sample showed COD of 1840 ppm and turbidity of 240
ppm. When the water samples where checked after effluent water was passed through CCPS, the
results showed the COD removal efficiencies of 3.26% while the turbidity amounted to 8.3%.
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Abstract
Green nanoparticles have gotten a lot of attention because of their potential applications in tissue
regeneration, bioimaging, wound healing, and cancer therapy1. The physical and chemical methods to
synthesize metal oxide nanoparticles have an environmental impact, necessitating the development
of an environmentally friendly green strategy for nanoparticle synthesis2-4. In this study, we used
Annona muricata plant leaf extract to synthesize Zinc Oxide nanoparticles (Am-ZnO NPs), which were
evaluated using UV/Visible spectroscopy, FTIR spectroscopy, X-Ray Diffraction, DLS, and Zeta
potential. Nanoparticles had an optical absorbance of 355 nm and a net negative surface charge of ~
- 2.59 mV.

Transmission Electron Microscope characterizes the Shape and size of the nanoparticles. The obtained
Am-ZnO NPs are biocompatible and hemocompatible in nature. These nanoparticles caused an anticancer therapeutic effect in MIA PaCa2 and MOLT4 cancer cells by inducing oxidative stress, and a
change in mitochondrial membrane potential leads to programmed cell death. Further, we observed
a reduction in the size of lung cancer spheroids (act as tumor micro-environment) with doxorubicin as
a positive control.

References:
1. J.J. Giner-Casares et al. Mater. Today 19: 19-28, 2016.
2. J. Singh et al. J. Nanobiotechnol. 16: 84, 2018.
3. A.M. El shafey, Green Process. Synth. 9: 304-339, 2020.

4. Jeevanandam, Y.S et al. ChemBioEng Rev. 3: 55-67, 2016.

Activated Carbon modified Chitosan beads an effective method for removal
of Congo Red dye.
Manpreet Kaur*, Mousumi Sen, Christine Jeyaseelan
1

Department of Chemistry, Amity Institute of Applied Sciences, Amity University, Noida , India.
E-mail: ahluwaliamini7@gmail.com

Abstract
One of the major sources of water pollution are textile industries and other dyeing industries such aspaper, printing, leather, food and plastic. The presence of dyes in the textile wastewater is an
environmental hazard because of its high visibility, resistance to degradation and toxic impacts-such
as reduction in photosynthetic activities due to the prevention of penetration of light and oxygen. The
synthetic origin and highly complex aromatic structures of the dyes make them non-biodegradable
and directly or indirectly these dyes cause many harmful toxic effects on human health such asjaundice, heart ailments, cancer, tumors, skin irritation etc.[1]. Chitosan( poly-(1→4)-2-amino-2deoxy-β-D-glucose), a biopolymer, that is nontoxic, heterogeneous, linear, cheap, cationic and
biodegradable polysaccharide with high molecular weight, produced from alkaline deacetylation of
Chitin which can be extracted from the fungal species or from the exoskeleton of sea creatures such
as crayfish, lobster, prawns, crab and shrimp is modified with activated charcoal and used to adsorb
the harmful dye Congo Red (a benzidine -based anionic diazo dye). [1-3] Various parameters such as
pH, contact time, adsorbent dosage, initial dye concentration, contact time were optimized along with
the isotherms and kinetic studies which indicate that modified Chitosan beads could be employed as
low-cost material for the adsorption of Congo Red from wastewater.
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Abstract
In this work, Ni with Gd doped ZnO nanoparicles are synthesized by microwave heating method.
The ZnO and its Ni/Gd doped samples were characterized by UV-Visible spectroscopy, Raman
spectroscopy, FT-IR spectroscopy, X-ray diffraction (XRD), scanning electron microcopy (SEM)
transmission electron microcopy (TEM), photoluminescence and photodegradation techniques. The
UV–Vis DRS analysis indicates that the visible light absorption capacity increases with increasing the
Ni with Gd amount in ZnO. The as-synthesized 4% of Ni with Gd doped ZnO exhibits the highest
photocatalytic activity on methylene blue dye degradation under visible light irradiation when
compared to other compositions. The enhanced degradation activity of the photocatalyst
demonstrates the improved visible light absorption of the materials due to the incorporation of Ni
with Gd ions into the ZnO. These results suggest that these microwave synthesized doped and
undoped ZnO nanoparticles can be used as the effective anti-microbial and photocatalysts for
controlling pathogenic microbes and the degradation of dyes in industrial effluents.
Keywords: Zincoxide; Ni and Gd doped; Microwave; Methylene blue; Photo degradation; antimicrobial;
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Abstract
Dental caries is a grave public health disease and it remains the second most common in human
civilization after common cold. Glass ionomer cement (GIC) is widely used in dentistry as a filling
material because of its favourable characteristics such as chemical bonding to the tooth structure,
translucency anti-cariogenic effect due to fluoride release. Despite its anti-cariogenic effect, the most
common cause of failure rate of GIC is secondary decay.Cerium oxide nano-particles (CeO2 NP) are
known to have lower toxicity to mammalian cells and unique antibacterial mechanism. It also exhibits
potent properties such as in antitumor, anti-inflammatory, antibacterial activities.
In the present study, cerium oxide nano particles are synthesized via green synthesis using aloe vera
extract. Incorporation of cerium oxide nanoparticles into GIC is expected to reinforce GIC and improve
its anticariogenic properties of GIC. The composite of GIC and Cerium oxide nanoparticles are
prepared by solid state method. Various concentrations of cerium oxide nanoparticles (2,4,6,8 wt%)
is incorporated to the GIC matrix. The prepared composite will be characterized by X-ray diffraction
(XRD), Fourier Transform Infrared Spectroscopy (FTIR) and the antibacterial properties will be assessed
by MTT Assay.
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Abstract

In the present study, green synthesis of gold nanoparticle and its antimicrobial activities were
investigated. The characteristics of synthesized nanoparticles were observed through XRD, FESEMEDS and HRTEM SAED. Furthermore, Antimicrobial activities were analysed against different bacteria,
(i.e., Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Bascillus subtilis), and plant
pathogenic fungus (i.e., Fusarium oxysporium., and Rosellinia necatrix). Nanoparticles showed
maximum inhibition zone and MIC value against S. aureus (17.66±0.57), (6.25 µg/ml) as compared to
other bacterial strain. Similarly, for the antifungal analysis the highest activity was observed against
Rosellinia necatrix as compared to Fusarium oxysporium. The present work gave a conceivable method
to develop nanostructures with desirable properties to be applied in biomedical and therapeutic
applications
Keywords: Gold, Populus ciliata, Antimicrobial
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Stimuli-responsive polymers exhibit physical/chemical/conformational changes in response to
changes in pH, light, redox, etc.1 Compared to the single stimuli responsive polymers, multi-stimuli
responsive polymers provide fine tuning of their properties in response to external stimuli. However,
till date, it is very difficult to design and synthesize such polymers which can provide the required
response-specificity and tunability. It may be due to a combination of factors, including (a) challenging
multi-step
synthesis
protocols
and
(b)
the
difficulty
in
controlling
the
functionality/degradability/hydrophilicity of the product polymer. On the other hand, due to their
ease of separation, lack of catalyst leaching and reusability, Ni-Co alloy nanoparticle-mediated
polymerization, recently developed by our groups have been a preferred choice for the synthesis of
well-defined polymers.2-3
This contribution will present the design, synthesis and application of an L-cysteine- ABCBA type
antifouling biohybrid with multi-stimuli (pH/thermos/redox) responsivity. The biohybrid is based on a
poly(cysteine methacrylamide) - block-poly (2-dimethylaminoethyl methacrylate) - blockpolybutadiene-block-poly(2-dimethylaminoethyl methacrylate)-block-poly(cysteine methacrylamide)
(PCysMAM-b-PDMAEMA-b-PB-b-PDMAEMA-b-PCysMAM) pentablock copolymer,4 comprising of Lcysteine (redox/pH), DMAEMA (pH/temperature) and hydrophobic butadiene. The copolymer is
prepared via a combination of living anionic polymerization with Ni-Co recyclable alloy-mediated
RDRP.
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Abstract
Biogenic synthesis of copper oxide nanoparticles is one of the easiest and environment-friendly
methods. Plant-mediated synthesis of nanoparticles has attracted much attention due to its simplicity,
non-toxicity and inexpensive process. Currently, there are several chemicals and physical methods
have been used for NPs synthesis. These technologies, however, are expensive and potentially
hazardous for living beings and the environment. As a result, a technique of synthesis that is both
environmentally benign and economically viable is required. Green synthesis of nanoparticles using
plant extract is the best method gaining a lot of attention. The present study confirms the ability of
plant extract of Neolamarckia cadamba to synthesise CuO NPs. The synthesized CuO NPs have been
characterized by UV-visible spectroscopy, FT-IR Spectroscopy, XRD and SEM-EDAX. Furthermore, In
organic synthesis, Green catalysis by green catalyst copper oxide NPs has been of great interest. It has
grown quickly in recent years as a result of its remarkable catalytic reactivity, selectivity, stability, and
recyclability. Additionally, the present study is simple, clean, safe, ecofriendly, and in‐expensive and
reveals the powerful potential of green catalysis.

Keywords: Copper oxide nanoparticles, Neolamarckia cadamba, Green synthesis, characterization,
Heterogeneous catalyst.
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Abstract
Medicinal mushrooms have a long history of utilization in traditional medicine. People in both
developing and developed nations rely on the traditional herbal medical system because of its benefits
over allopathic treatments. The fruiting bodies of medicinal mushrooms are ingested because of their
flavor and nutritional value. Among the many mushrooms consumed across the world, Morchella also
known as Guchhi, is a highly prized and delightful mushroom. Morchella esculenta is a valuable and
important mushroom, however its lab cultivation is not currently possible therefore utilization of
mycelial extract instead of fruiting bodies can be a likely solution. In the present study in vitro analysis
of mycelial extract of M. esculenta showed novel antioxidant, antimicrobial and anticancerous activity.
Methanolic extract of M. esculenta indicated antimicrobial potential against microbial strains
Klebsiella pneumoniae (MTCC109), Staphylococcus aureus (MTCC 73), Escherichia coli (MTCC739),
Bacillus subtilis (MTCC121), Candida albicans (ATCC 32045) and Saccharomyces cerevisiae (H1086). M.
esculenta exhibited highest inhibition with IC50 (57.19±1.05 µg/ml) and (77.05 ± 1.07 µg/ml) in ABTS
and DPPH assay respectively. M. esculenta was also found to have anti-cancerous potential with IC50
(293.8 ±1.06) at 200 µg/ml against human prostate cancer cell lines (PC3). The results suggested that
M. esculenta extract can be applied in the food industry as a natural antioxidant after detailed study.
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Abstract
In the present work, a novel anti-cancer drug carrier system was synthesized having sustained drug
releasing capabilities. The in-situ polymerization of graphene oxide (GO), polyvinyl pyrrolidone (PVP),
and carboxymethyl cellulose (CMC), having Ca2+ as a linker generated a ternary hydrogel
GO/PVP/CMC. The GO was prepared using modified Hummer's technique which on subsequent
sonication with PVP yielded a nanocomposite. The nanocomposite on reaction with CMC in presence
of Ca2+ as a crosslinking agent generated the ternary nanocomposite hydrogel. The physicochemical,
structural and morphological properties of the ternary nanocomposite hydrogel system GO/PVP/CMC
were investigated using Fourier-transform infrared spectroscopy (FTIR), X-ray diffraction (XRD),
scanning electron microscopy (SEM) and transmission electron microscopy (TEM). The thermal
stabilities of the ternary hydrogels were determined by thermogravimetric analysis (TGA) and
differential thermal analysis (DTA). XRD confirms the average size of particles of the nanocomposite
GO/PVP and the ternary nanocomposite hydrogel, GO/PVP/CMC. The synthesised hydrogels exhibit
excellent porosity and thus a large water holding capacity, as shown by SEM and TEM images. SEM
images also show that PVP is uniformly distributed on the surface of the GO matrix in the
nanocomposite GO/PVP, and that adding CMC to the nanocomposite makes the surfaces rougher.
Swelling studies reveal that raising the CMC concentration increases the hydrogel's swelling ratios.
These ternary hydrogels, may be employed as the carrier for drug loading and delivery particularly in
case of Doxorubicin as a model drug.
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Abstract
Production of carbon based polymers such as polypropylene; polystyrene, etc. are increasing
continuously because of increase in demand and will double by the coming 25 years. These carbon
based polymers are flexible, light weight, low priced in nature and hence they can be easily
manufactured. However, conventional plastic is responsible for both the environment pollution and
causes the health hazards to the human and takes hundreds of years to get eliminate from
environment. Bioplastics are biodegradable as they are made from the renewable materials such as
starch, cellulose, chitin etc. The bioplastic made using starch has many advantages but still it is not
used in packing industries as they lack rigidity and they are hydrophilic in nature.
Thus, in our research work we have targeted to improve the physical properties of the bioplastics by
adding cellulose microfibers (CMFs). CMFs were extracted from cotton fibers using chemical method.
Also ZnO particles were incorporated into bioplastic films to impart the antibactericidal activity to the
films. The characterization of the CMFs containing films was carried out FESEM, FTIR, XRD and UTM.
The degradability testing of the samples were carried out using soil biodegradability and water
absorption tests.
The films incorporated with CMFs and CMF+ZnO were found to be completely degraded within 3 and
5 days, respectively, as compare to blank i.e. only starch based bioplastics. The tensile strength on
incorporating the CMFs was found be increased by 21.7 N (10% of CMFs). The antibacterial efficacy of
ZnO particles modified bioplastics films were studied against E. coli using zone of inhibition method.
The films obtained were also used for packaging of tomatoes at temperature range 24-26ºC. It was
found that the shelf life of the tomatoes increased up to 25 days for 5% ZnO incorporated bioplastic
film as compare to CMFs containing films for 19 days and only starch films for 13 days.
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Abstract
Imbalance in the demand supply ratio of the food stuffs like vegetables, fruits, grains etc. and energy
as well, forced us for the extra production to fulfill the demand. While rapid and extra production led
to the adverse effects (diseases) on the human health via air-pollution and toxic traces remained in/on
food stuffs. However, on the other hand, recent development in biomedicine and pharmaceutical field
requires the novel materials with advanced functional properties like, biocompatibility, photophysical
(tailorable luminescence) and most important long-term stability. Herein, we have synthesized and
developed a green protocol for the chitosan-based nanomaterials, having excellent biocompatibility,
strong photoluminescence properties. The luminescence properties can be tailored as a function of
heteroatom doping and size of the particles. The most interesting part and motivation to choose
chitosan for making nano-biomaterial is, it is biodegradable. The chitosan (molecular chain) under
physiological conditions, can be digested by chitinase and/or lysozyme. The synthesized chitosanbased nanomaterial has been characterized by variety of analytical techniques for its structural,
optoelectronic and morphological confirmations using XRD, Raman, UV-Vis, PL, TRPL, FESEM-EDAX.
In-vitro studies have been performed. The very promising results for cell viability and antimicrobial
studies have been observed. The extraordinary physicochemical and biological properties of these
fluorescent chitosan-based nanomaterials suggests that, they can be used as fluorescent probe, drug
delivery agent and for bioimaging applications.
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Abstract
Photothermal therapy is one treatment modality attracting the attention of the researcher. The
current study showed the applicability of IR 806 dey encapsulated photothermally active chitosancoated niosome for skin cancer therapy and biofilm inhibition. The nanoparticles were analyzed using
UV-Visble spectra, Fluroscence spectra, Transmission electron microscopy (TEM), and Atomic force
microscopy (AFM) for their optical property and morphology. The photothermal and mucoadhesive
potential of nanosystems was evaluated for their application in photothermal therapy. The IR806 dye
on encapsulation in the nanosystems has increased dye photothermal potential and chitosan coating
on nanosystems has increased its mucoadhesive potential. The biocompatibility of nanoparticles was
evaluated on normal cell line (HEK 293) and cells showed excellent survival in the presence of dye
encalsulated and chitosan coated nanosystems. The laser mediated cytotoxicity had performed with
skin cancer cell line (B16), The cancer cells in presence of nanosystems shown no toxicity, but on laser
irradiation (IR 808 nm laser) the significant cell death was observed. We also combined photothermal
therapy with antibiotic drug (moxifloxacin ) for microbial biofim inhibition, as photothermal therapy
and chemotherapy alone is not able to inhibite and/or disruption microbial biofim. The combination
of photothermal therapy and chemotherapy has shown the microbial biofilm inhibition/ disruption.

Keywords: Photothermal therapy, Skin cancer, chitosan-coated niosome, IR806, moxifloxacin,
microbial biofilm inhibitiom.
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Abstract
Natural biopolymers are produced by living organisms and/or renewable resources, are considered
greener, sustainable, and eco-friendly materials. Environmental pollution caused by the discharge of
textile effluent is a significant problem in developing countries. Due to the sustainable and renewable
features, their biodegradability, and their non-toxicity, biopolymers have also been proposed in
wastewater treatment. Among the remediation techniques, adsorption is widely used and
documented for its efficiency, intrinsic simplicity, and low cost. Some low cost ecofriendly adsorbents
used for dye adsorption are pineapples , dragon fruit peel , oak acron peel , potato peels ,bacillus
subtilis, white pine saw dust, luffa cylindrical, coconut coir dust, sugarcane bagasse, cotton straw,
wheat straw, rice straw and many others. The present study examines a new low cost cellulose bio
polymeric fibers extracted from Pearl Millet Straw (PMS) and its potential for the removal of
Methylene Blue (MB) from aqueous solution. PMS is inexpensive and easily available in many states
of India, sometimes discarded as waste after the harvesting of the plant. The data was well fitted with
Freundlich model, with a maximum capacity of 59 mg/g. The kinetic data was best fitted pseudo
second order kinetic model. The thermodynamic studies showed that the adsorption process was
spontaneous and endothermic in nature. The results indicate that PMS cellulosic fibers could be a
potential alternative eco-friendly material with respect to costly adsorbents used for dye removal.
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Abstract

Bone-related disorders and fractures has increased worldwide in recent years due to factors like
infectious diseases, genetic factors, accidental trauma and bone tumor. BTE (bone tissue engineering)
aims to repair bone defects using scaffolds, cells and growth factors. The present study deals with the
synthesis of zinc doped hydroxyapatite (Zn-HAP) nanoparticles by facile co-precipitation technique
using zinc nitrate hexahydrate as zinc source, followed by characterizations to analyse its property.
The synthesized Zn-HAP was incorporated in gelatin-poly-vinyl alcohol (GP) scaffolds at various
concentration (1, 2 and 5 wt%) to analyse its application in bone tissue engineering. FE-SEM and
swelling analysis shows reduction in pore size and less water absorption capacity due to addition of
Zn-HAP nanoparticles in GP scaffolds, whereas degradation behaviour was improved due to dispersed
nanoparticles in the scaffolds. The biological study such as MTT assay, live-dead assay, attachment
was performed using MC3T3 cells. There fabricated scaffolds showed better proliferation and
attachment due to blending of non-toxic Zn-HAP in GP scaffolds. Alkaline phosphatase (ALP) and ARS
(Alizarin Red Staining) activity showed enhanced osteogenic cell differentiation at day 14. The
biomineralization study showed better calcium deposition at day 14 of Zn-HAP (1%) of scaffolds.
Overall, it is concluded that the developed scaffolds at 1% Zn-HAP is suitable for bone tissue
engineering.
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Abstract
The number of bone damage/fractures has been increasing significantly over the world due to
traumatic and accidental injuries. The process of bone regeneration is slowed by oxidative stress at
the site of the bone defects. An increase in reactive oxygen species (ROS) is the major cause of
oxidative stress. Polymeric scaffolds loaded with free radical scavenging material could be a promising
new way to speed up bone healing. The redox-modulating property of cerium oxide (nanoceria) is
well-known. In this study, nanoceria was integrated into cellulose-gelatin (CG) and freeze-dried to
produce CG-NCs scaffolds. The impact of different concentrations of nanoceria on the
physicochemical and biological aspects of scaffolds has also been investigated. FESEM revealed the
presence of interconnecting pores in the scaffolds. Furthermore, adding nanoceria to the scaffolds
improved mechanical, bio-mineralization properties, and decreased swelling and in-vitro weight loss.
In vitro studies confirmed that CG-NCs scaffolds supported cell proliferation and differentiation better
than bare (CG) scaffold. The findings of the DPPH assay show that CG-NCs can reduce free radicals.
Finally, the antimicrobial evaluations imply that CG-NCs scaffolds successfully inhibited S. aureus and
e.coli growth. Thus, the CG-NCs scaffold could offer a lot of potential in bone tissue engineering.
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Abstract
Poultry eggs are important component of human diet system and are extensively used for both
domestic as well as industrial purposes. Therefore, a large amount of egg shell waste is generated
every year and is an emerging environmental problem.
Keeping in view the best utilization of waste egg shells the present work deals with the preparation of
Calcium Oxide nanoparticles as per the methods described earlier in the literature. Their further
applications in the preparation of composites are under process.
Keywords: Egg shell, nanomaterials, composites
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Abstract
Chitosan is biodegradable and is derived from chitin, a fibrous compound found mainly on the hard
outer skeletons of crustaceans and in the cell walls of some fungi. Chitosan is a component of the
spore wall in the budding yeast. The media for yeast cultivation is derived from fruit juice waste extract
as a sugar source. Chitosan extracted from the exoskeletons of yeast cells is characterized by FTIR for
their structural studies. Further, these extracted chitosan will be utilized for the construction of
chitosan-based biopolymer electrolytes (BE). These BE is the one of the important component for
electrochemical devices, rechargeable batteries in particular. This study aims to propose an ecofriendly and sustainable method of chitosan extraction from yeast alongwith valorisation of fruit
Waste and construction of chitosan-based biopolymer electrolytes (BE) for rechargeable batteries.
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Abstract

In the recent times, there as been a blooming of green synthesis of nano particles due to the
outstanding properties and meticulous methodologies in synthesis of nano particles. The properties
of nano materials are greatly influenced by the size, shape and crystalline structure. There is a plethora
of biological sources available for the synthesis of nano particles. The chief advantages of biologic
source are that it is environment friendly, cost effective, easy to synthesize and more biocompatible
for medical and dental use.
In the present work, we are synthesizing cerium oxide nano particles using edible mushroom extracts
for the application in dental materials. The obtained cerium nano particles will be characterized by
Fourier-transform infrared spectroscopy (FTIR), X-ray Diffraction (XRD), Transmission electron
microscope (TEM), and Dynamic light scattering (DLS) techniques. This novel method of green
synthesis of cerium nano particles will find an application to enhance properties of dental materials.
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Abstract
The fabrication of composite materials of hydrogels and nanoparticles provides an efficient route to
improve their performances and expand their applications since nanocomposites form a fascinating
interdisciplinary area bringing together material science and nanotechnology. The
Hydroxyapatite(HAP) is a major mineral component and serves as potential biomaterial in various
applications.This study is focused on the synthesis and characterization of Poly(2-hydroxyethyl
methacrylate-co-itaconic acid)-Hydroxyapatite nanocomposites, the influence of HAP crystals on the
characterization of the composites and investigating their swelling behavior and biocompatibility. The
material was prepared by mixing freshly prepared HAP solution into 2-hydroxyethyl methacrylate Itaconic acid(HEMA-IA) solution and finally drying them to make the composite material.Swelling
studies were carried out and swelling parameters were calculated
Keywords : Hydrogels, nanoparticles,biocompatibility,swelling studies.
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Abstract
Recent times, biopolymers has gained remarkable attention in pharmacological field due to properties
like biocompatibility, biodegradation to non-toxic products, low antigenicity, high bio-activity.
Amongst many biopolymers, chitosan is the second most abundant natural biopolymer in the world
having many pharmacological activities. The microencapsulation of nanochitosan with plant extract
usually leads to enhancement in the enzymatic activity. In this paper, Piper betle petiole extract was
encapsulated using nanochitosan to increase stability, shelf life and controlled release of active
ingredients. The Piper betle petiole extraction was done by Soxhlet apparatus using methanol and its
phytochemical screening is done using HPLC-MS and Fourier transform infrared spectroscopy (FT-IR).
Petiole extract is microencapsulated in nanochitosan using ionotropic gelation method and these
encapsulated materials were characterized by FT-IR, X-ray Diffraction Analysis (XRD), field emission
scanning electron microscopy (FESEM), thermogravimetric analyzer (TGA), energy dispersive X-ray
analysis (EDX). The encapsulated materials were screened for free radical scavenging activity by 2,2diphenyl-1-picrylhydrazyl (DPPH) assay and alpha amylase inhibiton was carried out using metformin
as standard drug. The microencapsulated nanochitosan with Piper betle petiole extract resulted in
better antioxidant activity. Encapsulation efficiency and in-vitro release of the microencapsulated
materials were further studied.
Keywords: Biopolymers, nanochitosan, Piper betle petiole extract , Encapsulation, Antioxidant study,
DPPH assay, alpha amylase inhibition
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Abstract
Flexible poly(vinylidene fluoride) PVDF and its copolymer based self-powered pressure sensor has
broad application in health monitoring1 and physiological signal detection2 but it is hard to utilized
these pressure sensors in harsh environment (high temperature) and below solid surface such as tiles
or remote locations(hills) as it will generate pyroelectric response with piezoelectric response3 and
also can be damaged from heavy weight. At like these locations thick film-based pressure sensor with
great tensile strength can be utilized for pressure sensing. Here in this work, we have fabricated a
pores PLA thick film using 3D printing method based on FDM technique which is later treated with
corona discharge to get PLA electret and lastly, cu is used as electrode for device fabrication. This
device has significant response due to its electret nature of thick pores PLA film and can bear heavy
weight due to high tensile strength. This device has potential application in border security and solder
safety as it can be placed below floor tiles or below soil at border line which will generate electrical
signal (alert alarm) on trespassing.
Keywords: Pressure Sensor, 3D Printing, electret, Border Safety
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Grafting of methacrylates, acrylates, and acrylamide on
PVDF is done using atom transfer radical coupling (ATRC)[1]
followed by ATRP. Initially, 4-hydroxy TEMPO moieties are
fixed on PVDF backbone by ATRC followed by addition of
ATRP initiating sites at pendant –OH groups of them. And
from the initiators a series of co monomers can be
polymerized according to the reactivity of monomers of
our choice[2, 3]. With model macro initiators on PVDF,
grafting of a several co-monomers with high conversion
are thus possible. In this context, a water soluble polymer
poly(diethylene glycol methyl ether methacrylate)
(PMeO2MA) is grafted on PVDF backbone(Fig.1). Dynamic
light scattering (DLS) data indicate this graft co polymers
(PD) possess a lower critical solution temperature (LCST) at
~30 0C which can be tuned by changing the composition of
the graft copolymer. The antifouling properties of the PDFig. 1: Poly(vinylidenefluoride)-g24 film, produced specifically by water treatment at 15 0C
poly(diethylene glycol methyl ether
(PD24-15) and 37 0C (PD-24-37), are tested with bovine
methacrylate) (PD)
serum albumin (BSA) at below and above the LCST and a
lower protein adsorption is noticed at 37 0C indicating a temperature triggered antifouling
property of the PD graft co-polymers. Further the thermal phase change of that particular
graft co-polymer is studied in different solvents like methanol and isopropanol and in
mixsolvents consisting of water, methanol and isopropanol. Temperature dependent 1H NMR
and DLS size studies are done to observe the thermal transitions. A quasi binary phase
diagram has been shown which indicates an approximate inverted hourglass phase diagram
where a swelled state exists between two single phase boundary produced from LCST and
UCST type phase transitions for a particular composition.
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Abstract

Nanocellulose is most advanced biopolymer in the world. Enhancing the different performance of
nanocomposite with nanocellulose has become hotspot of recent research in the field of
bionanocomposite. Isolation of nanocellulose from industrial waste can be a good strategy for adding
the value with waste utilization.
In this, nanocellulose is isolated from industrial waste and utilized for stabilization of boron nitride
ceramic nano-particle dispersion. Nanocellulose is further hybridized with hexagonal boron nitride to
get it as optimum nano-filler for nanocomposite reinforcement application. The obtained nanofillers
were characterized for structural/physical/chemical/thermal properties. Field emission scanning
electron microscope analysis is done to confirm uniform interaction between nanoparticles. The
reaction and hydrogen bond interactions between nanocellulose and hexagonal boron nitride is
confirmed by the fourier transform infrared spectroscopy and x-ray diffraction pattern. Nanocellulose
based reinforcement were explored for many application but nanocellulose based hybridized nanofillers are expected to show better thermal properties with few of polymer and other inorganic filler.
The higher thermal stability of ceramic material with heat-diffusing characteristics of nanocellulose
could open the new doors for nano-composite application in electronic device and highly thermal
stable textile for advanced applications.
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Abstract
Polysaccharide-based hydrogels are generating outstanding results in the treatment of
chronic wounds. This work involves fabrication of thermosensitive hydrogel membrane using,
a carboxymethyl cellulose sodium salt, F-127 and Polyvinyl alcohol. The hydrogel was loaded
with naringenin, a polyphenolic molecule endowing antioxidant, anti-inflammatory and
antibacterial properties. The developed hydrogel membranes were evaluated using, FTIR,
SEM, XRD, and DSC for sufficient cross-linking, surface morphology and thermal stability.
Furthermore, the developed hydrogel membranes were investigated for swelling properties,
gel fraction and drug release behaviour. The results showed that produced hydrogel
membrane presented excellent mechanical features along with tensile strength, as well as
outstanding swelling properties besides surface porosity for sustained drug release. The
developed formulation was examined for wound healing efficiency using the Wistar rats fullthickness excision wound model. The healing strength of hydrogel was determined using
measurement of wound contraction, re-epithelization, hydroxyproline content and
histopathological study. The results supported that drug loaded thermosensitive hydrogel
exhibited enhanced cutaneous wound healing as well as high level of cellular repair as
compared to the standard group due to of excellent action of drug in early healing of wounds.
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Jyothy G Vijayan and T. Niranjana Prabhu
Department of Chemistry, M.S. Ramaiah University of Applied Sciences, IV Phase, Peenya Industrial
Area, Bengaluru-560058, India
Email :*niranjanaprabhu.cy.mp@msruas.ac.in; jyothyvijayan.res.msruas@gmail.com

Abstract
Nanocellulose was synthesized from Pandanus tectorius leaves and was modified by using
phosphorylation. Delignification and mercerization treatments were used to obtain cellulose
from the biomass. Subsequently, cellulose nanocrystals (CNCs) were isolated from the
obtained cellulose by treating with 64 wt% concentrated sulphuric acid. The prepared
nanocellulose crystals were phosphorylated using orthophosphoric acid. Nano-sized cellulose
ester derivatives having phosphoryl side groups were synthesised by phosphorylation of
nanocrystaline cellulose (CNC), using water then processed with phosphoric acid as
phosphoryl donor. The samples were obtained by subjecting the biomass to alkaline and
bleaching treatment.Structural investigation was performed using Fourier Transform Infrared
Spectroscopy (FT-IR), which indicated the progressive removal of non-cellulosic constituents.
Morphological study was conducted using Scanning Electron Microscopy (SEM). X-ray
diffraction (XRD) analysis revealed that the crystallinity increased with successive
treatments.Removal of Rhodamine-B dye by nanocellulose and phosphorylated
nanocellulose from the biomass was studied. Influence of dosage of the adsorbent,
pH,temperature and time were analyzed for the cationic dye removal.Increase in pH 6-12 was
accompanied by an increase in the rhodamine dye adsorption.Maximum adsorption capacity
of rhodamine dye was 73% for Pandanus tectorius nanocellulose and 90% for phosphorylated
Pandanus tectorius nanocellulose. Taguchi’s L9 orthogonal array have been used for
experimental design and optimization of the parameters and the results were analyzed using
ANOVA for raw and S/N ratio.
Keywords: Cellulose nanocrystals, Fourier transform infrared microscopy, Scanning electron
microscopy, X-ray diffraction analysis and phosphorylation

Ethyl Hydroxy Ethyl Cellulose (EHEC): A wonder Biopolymer and Biomaterial
for Biomedical Applications
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Abstract
The polysaccharides (e.g., celluloses and proteins) which form the basic building blocks of life are
gaining an increased interest for researchers to develop newer health care products from renewable
bio-polymers. Smart bio-polymeric gels and fibers constitute a new generation of bio-materials that
are now being developed at a prolific pace for their use in drug delivery, wound healing, scaffolds and
implants for tissue regeneration, pharmaceutical and cosmetic industry. However, the major
drawback of using bio-polymers for bio-medical applications is the lack good mechanical properties.
In this work, we report on the design and fabrication of novel electrospun nanofiber mats using
biopolymers namely, Ethyl Hydroxy Ethyl Cellulose (EHEC) and hydrophobically modified Ethyl
Hydroxy Ethyl Cellulose (HM-EHEC) which exhibited good mechanical propoerties.We further studied
the EHEC/PVA electrospun mats by incorporating nano-materials, Halloysite nanoclay (HNT) and Silver
nano-particles (AgNPs), to understand their morphology, mechanical properties, in-vitro and in-vivo
characteristics and release behaviour of an antibacterial drug, gentamicin for drug delivery. The
Halloysite (HNT) loaded EHEC/PVA nanofiber mats exhibited very good mechanical properties and
showed a potential in wound healing activity by slow and sustained release of the Gentamicin (GS)
drug. Along with the enhanced mechanical properties, the AgNPs embedded EHEC/PVA nanofiber
mats also showed good wound healing with no scar formation in the wistar rat studies. These
biopolymers showed a great potential in bio-medical applications like drug delivery, scaffolds in tissue
regeneration and as wound healing materials.
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Grafted chitosan as cationic flocculant: synthesis, characterization and its
applications in Kaolin separation
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Abstract
Chitosan is a biodegradable, non-toxic and environmental friendly biopolymer, which is
available in plenty. It is a linear polysaccharide that can be tailor modified for a wide range of
applications such as wound healing, drug delivery, flocculation etc. In this work cationic
flocculants based on the graft co-polymerization of chitosan (Chi) with cationic monomer
namely, 3-acrylamidopropyltrimethylammonium chloride (APTMAC) were synthesized. The
grafting ratio was varied to get three different compositions of the graft-co-polymers (Chi :
APTMAC 1:3, 1:5 and 1:8 Wt. ratio) with different MWs and charge which are important
parameters for efficient flocculation. The chemical structure of the copolymers was
confirmed by 1H and 13C NMR spectroscopy. The molecular weight and zeta potential for all
the graft copolymers were determined. The molecular weight and charge on the graft
polymer increased as the content of APTMAC increased from 1:3 to 1:8 Wt. ratio. The graft
copolymers were used for the flocculation of kaolin and the flocculation performance was
correlated to molecular weight and charge on the graft copolymers. The optimum dosages
were determined and the driving mechanism for the flocculation was discussed in terms of
bridging, charge neutralization and electrostatic patch model. The flocs of kaolin were
characterized in terms of moisture content and surface properties by optical microscopy. The
efficiency of flocculation was found to be very good with low dosages of the flocculants.
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Abstract
In the United States, it is estimated that depression costs the country over $210 billion each year
in lost productivity, health care costs, and absenteeism. It is estimated that between 1 and 3
percent of adults suffer from depression, while about 6 percent suffer from major depression at
some point in their lives. While antidepressants are not universally effective yet, research is
revealing important information about their use that may help to limit the limitations of the
current treatment approach. In current research nanoemulgel were formulated with biopolymer,
which is a large molecule made up of long chains of smaller molecules, such as amino acids, sugars,
and lipids. Because of their unique shape, nanoparticles are not usually absorbed by the body on
their own. Different ratios of drug and biopolymer was considered and 8 formulations were
formulated followed by evaluation parameters like SEM, FTIR for biopolymer and Ex-vivo, stability,
drug release studies etc., for final formulation was performed. Formulations were examined
through many evaluation parameters such as content uniformity, pH, in-vitro drug release and
many more. It was found that ratio 1 (1: 0.5) was best formulation. From pharmacokinetic data
and in-vitro studies revealed and concluded that trainscranial route is feasible pathway for
molecules delivery to the brain for depression treatment.
Keywords: Antidepressants, biopolymer, Depression, Brain specificity
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Abstract
The present study is aimed at the preparation of Sodium Alginate (SA)-Glycerol (Gly) and Sodium
Alginate (SA)-Glycerol (Gly)-Eranthemum indicum herbal drug based gel-coated dressings that can
provide a moist environment and assistances in rapid wound healing. The cotton dressings were
prepared via the coating method under ambient conditions. The Gly addition improved the flexibility
of coated dressings. The E. indicum coated herbal dressing shows good wound healing activity after
21 days of experiment.
Also, phytochemical profiling to analyse the separation, quantification, and identification of bioactive
compound was done using High-performance thin-layer chromatography with the best separation
observed when using the solvent mixture of Ethyl acetate: Methanol: ammonia (28-30%) in the ratio
of 40:10:1 (HPTLC). Identification of phyto-compounds was done using Gas Chromatography-Mass
Spectroscopy (GCMS), with 3-Beta-Hydroxy-5-Cholen-24-oic-acid found as the bio-active compound.
In-vitro free radical scavenging activity of E. indicum (leaf) using diphenyl-1-picrylhydrazyl (DPPH), 2,
2’-Azino-bis-3-ethylbenzothiazoline-6-sulfonic-acid (ABTS), ferric reducing antioxidant power (FRAP)
and total antioxidant activity (TAC) assays was analysed and when compared with standard ascorbic
acid (control), indicates potent anti-oxidant activity. Sufficient amount of polyphenol and flavonoid
content was also present which explains the free radical scavenging activity of the herbal extract.
Acute toxicology of the herbal extract in swiss albino mice Balb/c shows that the E. indicum herbal
extract have a high lethal dosage (LD 50) value, indicating that it is safe and non-toxic. The above
findings indicate that Eranthemum indicum herbal extract shows high potential use in pharmaceutical
and therapeutic purposes as well as in wound healing application.

Keywords: Gel; Alginate; Hydrogels; Wound Healing, Phytochemical, Anti-oxidants, Eranthemum
indicum, HPTLC, GCMS, Natural Product.
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Abstract
Variety of molecules has been developed for long term drug release by controlling hydrophilichydrophobic balance for effective healthcare. Different generations of molecules are designed
through urethane linkages using small spacer to create a large hydrophilic core which is covered with
hydrophobic layers of polyurethane through grafting to maintain the hydrophilic hydrophobic balance
of the whole superstructure. Drug release becomes sustained from the intricate superstructure
following the non-Fickian diffusion process resulting massive cancer cell killing as compared to low
killing rate from the pure drug/material arising from its burst release. The superstructure is found to
be a good biomaterial and its drug loaded conjugate as carrier is applied to albino mice to treat their
tumor, generated through melanoma cell line. Drug embedded superstructure is inoculated in
injectable hydrogel and is placed in subcutaneous, below the tumor site, which completely heal the
melanoma. No side effect is observed, as opposed to conventional/control system, due to sustained
drug release from the superstructure as evident from histopathological studies of sensitive body
organs and biochemical parameters. Thus, new design of vehicle heals the melanoma tumor by
enhancing the bioavailability of drug and specific interaction without having any side effects as
opposed to conventional chemotherapeutic treatment. New design of vehicle will be discussed in
details which heal the melanoma and breast tumors by enhancing the bioavailability of drug and
specific interaction without having any side effects. Biomaterials for overall healthcare technology will
be discussed including bone healing, stent and suture based on shape memory polymers. Finally,
traditional medicine has been applied using suitable vehicle, which have verified through clinical trial.

Cu(II)-crosslinked Chitosan for Reactive Orange-16 Dye Decontamination
from Effluents
Priyanka Doondani*, Vaishnavi Gomase, R.M. Jugade
Department of Chemistry, RTM Nagpur University, Nagpur-440033, India
Email: priyankadoondani7897@gmail.com

Chitosan biopolymer was crosslinked with Cu(II) ions to impart mechanical and thermal stability to form Coppercrosslinked chitosan (Cu-Ch). The material was characterized using FT-IR, SEM, EDX, XRD, TGA-DTA and BET
surface area analysis. Unmodified chitosan and Cu-Ch were examined for the capturing tendencies towards
reactive orange-16 dye. It was observed that the Cu-Ch has much higher adsorption capacity as compared to
native chitosan. The batch experiments carried out for removal of RO16 dye pointed out that this composite is
competent in decreasing solution phase concentration of RO16 dye. The influence of pH, contact time,
adsorbent dose, initial dye concentration and solution temperature were studied. The material showed 92%
adsorption of RO-16 at pH 6.0. The adsorption isotherm studies revealed that Langmuir adsorption isotherm
was followed, indicating that there is monolayer formation of dye molecules on homogenous adsorbent surface.
The maximum adsorption capacity calculated from Langmuir isotherm model was found to be 108.2 mg/g. The
adsorption kinetics studies suggested that pseudo second order process is followed. The adsorption
thermodynamics studies disclose the fact that process is enthalpy driven, spontaneous as well as exothermic in
nature. The presence of biopolymer and supporting surface activity of copper makes this composite a promising,
economical and effective adsorbent for RO16 dye contaminated water.
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Abstract
In this scientific research, thermally stable nickel nanoparticles were synthesized and characterized.
Nickel nanoparticles were synthesized using phenol –formaldehyde by chemical method followed by
calcination. The polymer metal complex was confirmed by FTIR and NMR. The spherical morphology
of nickel nanoparticles confirmed by SEM. The crystallographic structure is confirmed by XRD and size
of nickel nanoparticles is 24.0 nm. The TGA analysis was performed over a range of 29-600OC. The
TGA thermograph predicts mass decomposition of 11%, for nickel phenol-formaldehyde
nanocomposite. The decomposition rate of composites is very low 2% weight loss per 100OC
increment in temperature.
Keywords: Nickel, nanoparticles, Thermal, FTIR, SEM.
References:
1.

M.Feygenson, A. Kou, LE. Kreno, AL. Tiano, JM. Patete, F. Zhang, MS. Kim, V. Solovyov, SS. Wong, MC. Aronson:
Phys Rev B 2010, 81:014420.
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Pulp and paper industries are one of the India’s oldest as well as important industrial sector. The
demand and use of pulp & paper have marked the level of civilization and signifies the development
of societies. A large quantity of pulp & paper is used in wide range of applications namely, education,
information storage, advertising, communication, transportation, securities in goods in transit, and
hygiene products (tissues & sanitary paper). At present both the wood and non-wood raw materials
are used in manufacturing pulp, paper and soft boards, which possess similar chemical constituents
with varying percentages. It may be noted that India has about 2795 handmade paper units, which
are mainly used cotton rags, hosiery cuttings, tailor cutting and a certain quantity of waste paper. The
demand of paper and paper-based products would increase in the coming years, due to increase in
literacy and growth of manufacturing sectors, where there is an enormous scope of paper, as an
alternative to plastic materials, which are non-biodegradable in nature. In this line, the Union Ministry
of Environment, Forest and Climate Change notified Plastic Waste Management Amendment Rules,
2021, on August 12, 2021, prohibiting 20 identified single-use plastic items by year 2022 including
plastic carry bag of thickness below 120 microns.
To overcome the challenges, the alternative ligno-cellulosic biopolymer like plant fibres may be
explored for developing pulp and paper. In this context, jute biopolymer consists of 61% cellulose, 2025% hemicellulose, 12-15% lignin, and 1-2% ash was used for developing handmade paper. Jute
biopolymeric fibre contains much higher percentage of cellulose than soft wood, hardwood, bagasse
and rice straw that could help in better paper making. Different chemical pulping processes were
attempted for developing paper with areal density in the range of 134-300 g/m2. Such developed
paper showed the average tensile strength of 4.5 to 13.6 Kg, tensile index of 21 to 28 Nm/g, bursting
strength of 3 to 5 Kg/cm and density of 0.31 to 0.72. The yield of pulp from jute fibre was much higher
than bagasse. Jute fibre based handmade paper was then utilized for making biodegradable paperbag that can be used as an alternative to plastic bag. The use of developed jute-based paper bag not
only helps in reducing environment pollution, but also helps in ensuring employment generation in
rural level in handmade paper unit. Similarly, banana plant was also used in paper making with high
areal density. Sample showed tenacity value of 2.63 cN/tex in comparison to 1.50 cN/tex observed in
jute paper of similar areal density.
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Abstract
Nanobiotechnology has great potential to improve the shelf-life of eatables with essential nutrient
quality. Environment-friendly and biodegradable α-Fe2O3/ethyl cellulose-based nanocomposites were
synthesized and characterized. Synthesized nanocomposites were applied to prolong the shelf-life of
Bell Pepper (Capsicum annuum L. var. grossum). α-Fe2O3 nanoparticles were synthesized using the
hydrothermal method and characterized with FTIR, SEM, XPS, and XRD techniques. XRD confirms the
crystalline nature of α-Fe2O3 nanoparticles. α-Fe2O3 nanoparticles exhibit remarkable antipathogenic
properties against Staphylococcus aureus and Fuserium incarnatum. α-Fe2O3/ethyl cellulose
nanocomposite dip-coated bell pepper samples with three different concentrations; FA (1 mg/ml), FB
(0.75 mg/ml), FC (0.5 mg/ml) and FUC (uncoated control) were studied up to 14 days at room
temperature (27±2 ºC). Results suggested that the nanocomposite enhanced the shelf life of the
coated Bell Pepper by preventing microbial and fungal proliferation. Moreover, the nanocomposite
did not affect any quality aspects of the Bell Pepper, such as pH, chlorophyll content, moisture content,
ascorbic acid, and weight loss. This present study demonstrates that synthesized nanocomposite
antimicrobial films can maintain the quality of vegetables and retards microbial and fungal growth in
Bell Pepper.
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Abstract
Bromelain is a multifunctional enzyme complex, primarily administered as an oral drug for
digestive disorder, pain relief and as a wound dressing for burns. The objective of this study is to
formulate alginate-chitosan based controlled delivery of bromelain for both oral delivery and
wound dressing applications. Alginate (3 % w/v) beads were prepared by external ionic gelation
method and later coated with a layer of chitosan (0.5 and 1 % w/v). The formulations were
characterized to study the physicochemical properties, swelling, in-vitro drug release, and
antibacterial properties. The size of the beads were affected by the concentration of cross linker
and chitosan coating. The ionic bonding present between alginate and chitosan modified the
swelling and drug release behavior of the beads. Higher swelling rate and expansion profile of
chitosan-alginate beads indicated the super-absorbent nature as wound dressings. The
cumulative bromelain release profile showed that chitosan coating was found to be pH responsive
and reduced the rate of drug release to 33.3 % and 60 % in pH 7.4 and 1.2 respectively. The
chitosan coated beads supported intestinal absorption of bromelain by protecting and minimizing
the release in gastric environment. Kinetics of bromelain release were investigated to analyze the
mechanism of drug release form hybrid matrix. Chitosan coated formulations were found to obey
Higuchi model with high R 2 value implying diffusion based release of drug. They exhibited
antibacterial activity against gram positive bacteria, S. aureus. In summary, the beads possessed
dual properties in different pH which is suitable for wound dressings and oral delivery
applications.
Keywords: Alginate, Chitosan coating, Bromelain, Gastrointestinal, Wound dressing
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Abstract
Polylactic acid and hydroxyapatite composites were widely employed in the field of biomedical
application because of their good bioactivity, biocompatibility, processibility and mechanical property.
In addition to traditional used method, fused deposition modeling has also been adopted to prepare
composite scaffold with customized geometry. In this study, composite filaments were produced from
PLA/ natural HAP by twin-screw extrusion process and further subjected to fused deposition modeling
(FDM) in order to produce porous composite scaffold for tissue engineering. PLA/ natural HAP
filaments were characterized by field effect scanning electron microscopy (FE-SEM), x-ray diffraction
(XRD), fourier transform infrared spectroscopy (FT-IR), thermal gravimetric analysis (TGA), differential
scanning calorimetry (DSC) and also tensile test was performed to analyze mechanical stability. The
morphological analysis and mechanical testing of printed sample showed the homogeneous mixing of
HAp nanoparticles in the PLA matrix and improve the PLA mechanical property without changing
rheological performance. Thus, the results confirmed that the PLA/natural HAP composite scaffold are
potential material for future application in tissue engineering.
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Abstract
Okra mucilage was extracted from okra whom polymeric form was studied by FTIR and phytochemical
analysis. In the present article, our aims is to focused on the preparation of okra(OKR) mucilage with
acrylic acid (AA) which were synthesized by using crosslinker (EGDMA) followed by initator potassium
peroxosulphate(KPS) of varying ratios. Mucilage are natural biopolymers present in plants. These have
found a variety of applications in different areas of agriculture, food and pharmaceutical as binders,
diluents, viscosity enhancers, stabilizers, disintegrators, emulsifiers, granulating and thickening
agents, suspending and gelling agent. Natural mucilage till now have been used as such for different
applications but the developed hydrogels offer valuable properties when equated with the hydrogels
of synthetic origin. Moreover, they are biodegradable, biocompatible, non-toxic and simple
modifications can be performed to achieve materials which can be used for a few high end biomedical
applications.The polymers were standardized and optimized shows maximum swelling with distilled
water, glucose and saline solution and also at different pH (2, 4, 7, and 8).The synthesized hydrogels
swelled with distilled water, glucose and acidic –alkaline medum.The formation of hydrogels of okra
mucilage and AA were confirmed by FTIR, SEM, XRD and TGA. The biocompatibility of polymer was
done by protein absorption and blood compatibility. The hydrogels shows maximum swelling property
when they were encapsulated with ethanolic extracts of Calendula officinalis for controlled drug
release studies. Further ethanolic extracts of Calendula officinalis is characteristics by NMR and other
studies. The efficiency of encapsulated polymers of OKR-AA hydrogels with drugs was observed 61%
after 24 Hrs. Thus, this formulation was promising factors for wounds and inflammation.
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Abstract

The traditional antifouling (AF) coatings contain the toxicants or biocides that repel or control the
fouling organisms when released from coating surfaces. Moreover, these coatings must reach and
maintain sufficient concentration of active ingredients to give the desired effect. The aim of present
research is to develop eco-friendly antifouling coatings with sustained release. To attain this, phenol
formaldehyde (PF) microcapsules with Neem oil and urea formaldehyde (UF) microcapsules with
dehydrated castor oil were dispersed in epoxy coatings and their antibacterial and antifouling abilities
were checked. The used eco-friendly antifoulant Neem oil is a natural product containing various
complex chemicals with biocidal activity, but degrade in presence of sunlight hence to be protected.
Also, the purpose of use of microcapsules with is to protect metal surface from corrosion at
microscopic level. The dehydrated castor oil is an essential oil, hence it should improve AF activity.
The encapsulation of these natural or essential oil (EO), thus offers protection and control release of
active ingredients.
Keywords: Essential oil, Neem oil, Dehydrated castor oil, Self-healing Coatings, Eco-friendly Antifouling
coatings.
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Abstract
The current research work enlightens the novelistic approach for trans-cranial specificity of API which
can be achieved by designing an effective nanosized aripiprazole loaded bio-nanoemulgel. In this
research work an effort was made to isolate a novel biopolymer from Nelumbo nucifera and screened
its biopolymeric potential & in-built retardability. The isolated biopolymer is used as bio-stabilizer and
bio-retardant for designing the formulation.
All the formulations were evaluated for its in-vitro evaluation parameter including pharmacokinetic
and pharmacodynamics parameters. In this study insignificant amount of drug was noticed in the
blood which indicates that majority of drug might has been reached to brain via neural pathway
mechanism.
Apart from this, the biopolymer can be used to deliver APIs for both systemic and local delivery by
suitably designing formulations like nanogels, hydrogels, bio-nanogels, in-situ nanogels, flexy films,
bio-niosome, pro-niosome, transferosome, desmosomes, cubosomes, liposome, solid-lipid
nanoparticle, colloidal gels. In this research work an innovative attempt has been made to isolate
biopolymer from Nelumbo nucifera. The biopolymer possesses unique in-built property like stabilizer
and retardant due to its proteinaceous and carbohydrate nature. The biopolymers are completely
safe, nontoxic and Generally Regarded as Safe (GRAS) and gentle to cell line hence this biopolymer
can be used as bio-carrier for various drug loaded novel drug delivery systems like nanosized
transdermal patches, nanosuspensions, nanocrystals and nanocomposites.
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Abstract
A gelatin-zirconia based hybrid matrix was synthesized using sol-gel process. and used as supports for
lipase immobilization at temperature 8 °C and pH 8.5 with in 20 h. Immobilized lipase was
characterized by different techniques like FTIR, XRD and SEM (EDX). Further the activity assay of the
immobilized lipase was studied by the variation of time, temperature, pH and substrate concentration.
The reusability and storage stability of the immobilized lipase was investigated at the optimum
conditions of temperature (45 °C), pH (8.5) and substrate concentration (25 mM) and the reusability

of the immobilized lipase was quiet good up to seven reusability cycles. The kinetics of the catalysis
was determined by the Michaelis-Menten and Lineweaver-Burke plots and the results obtained from
the kinetic parameters such as Vmax and Km provided the evidences of the post immobilization catalytic
efficiency and stability of the enzyme after immobilization. The immobilized lipases were further used
in esterification reactions using gallic acid as one of the component in the reaction system, in order to
access the applicability of the immobilized lipase for speciality applications and showed efficiency in
catalyzing these reactions.
Keywords: Lipase immobilization, Michaelis-Menten and Lineweaver-Burke plots,
storage stability, Esterification reactions
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Abstract
Gold nanoparticles (AuNPs) were incorporated in dipalmitoylphasphatidylcholine (DPPC) membrane
liposomes at a molar ratio of 1:1. Various biophysical techniques were used to characterize the effect
of AuNPs incorporated into DPPC membranes. Dynamic light scattering (DLS) and transmission
electron microscopy (TEM) techniques confirm the presence of gold nanoparticles in DPPC
membranes as the zeta potential decreases after loading the gold nanoparticles. The effect on the
phase behaviour of DPPC membranes was characterised by FTIR spectroscopy. The FTIR spectra shows
the changes in the intensity and wavenumber of the CH2 symmetric and antisymmetric vibrations
which clearly indicated the incorporation of AuNPS into DPPC membranes. The lipid bilayer fluidity
was measured by differential scanning calorimetric (DSC) technique. The DSC spectra records a change
in the main phase transition temperature to a lower value which indicates that the fluidity of the DPPC
membranes has increased after incorporating AuNPs.
Keywords: Liposomes, DPPC, Gold Nanoparticles, Membrane fluidity
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Abstract
Healing takes place through inflammation, proliferation, and remodelling stages in wounds. Many a
times due to wound infection they didn’t heal and becomes chronic. In chronic wounds both Ayurveda
and conventional medical systems have their limitations and it also causes maximum morbidity and
mortality in wound cases.
In Ayurveda various treatment modalities are explained under Vrana Shastiupakarma (healing
procedures for wound) by Acharya Sushruta i.e Kwatha (decoction), Lepa (external application) etc.
But standardization is main issue for the preparation of Lepa and Kwatha manually. Further it is time
consuming and chances of contamination during and after preparation is also observed. So to
overcome with these problems preparation of herbal bicomposite with standardized method is taken
under consideration. It provides additional benefits like protection, good absorption of exudates and
maintenance of moist environment essential for healing. Therefore, amalgamation of traditional
science of healing and with technology is a wise step to combat issues of standardization. In the
present study Bio-composites of herb Shati (Hedychium spicatum Sm.) were developed and
standardized because the herb is mentioned for wound healing. The characterization of the
bicomposite was done through swelling, WVTR, FTIR, XRD along with its anti-microbial activity done.
Further, the development of new deliverable form of Shati may give additional benefit to therapeutic
utility in chronic wounds.
.
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Abstract
Potato is the major crop used globally and is widely processed into a variety of eatables due to the
growing fast-food culture which leading to generates huge amount of peel waste that contains
bioactive polyphenols which serve as a defense mechanism against foreign pathogens in plants and
have a variety of pharmacological properties like antioxidant, anti-carcinogenic bactericidal, and
fungicidal activity. Phenolic compounds can easily decay during processing and storage due to their
sensitivity to high temperature, light, and oxygen, which leading to losses their antioxidant properties
and even generating negative sensory effects on products. One strategy for improving the stability
and bioavailability of extracted polyphenols is encapsulation, in which the polyphenols are
encapsulated using an encapsulant, often referred as wall material.
In this study inclusion complexes were prepared and then spray dried using Chitosan (CTS) as a wall
material to encapsulate the polyphenols extracted from potato peels (PPE). Phytochemical profiling
of PPE was done using HPLC for the phenolic acids. Selection of mole ratio for formation of PPE-CTS
inclusion complex was done using UV-vis spectroscopy and was found to be 1:9 ratio. The successful
formation of inclusion complexes was confirmed by various characterization techniques such as FTIR,
XRD, SEM and DSC which indicates the formation of effective interaction between PPE and CTS. The
overall encapsulation efficiency and total phenolic content (TPC) for PPE-CTS after spray-drying was
examined to be 66.99 % and 96.94 mg g-1 in Gallic acid equivalent (GAE). Encapsulated PPE with CTS
depicted good antioxidant properties using ABTS assay with good antimicrobial activity as well as
water activity below 0.4, confirming the good shelf life of prepared inclusion complex. The in-vitro
release profile of encapsulated PPE with CTS was also studied under simulated gastric and intestinal
conditions to check their bioavailability.
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Abstract
Purpose: Initial care and treatment of burn injuries significantly influence their healing and
appearance. The apt treatment for a burn patient normally depends upon the severity of the burn.
The present study was intended for the development of stimuli-responsive formulations that could be
used as emergency management for burns prior to hospitalization
Methods: Nano calcium sulfate was prepared by probe sonication and nano copper oxide by thermal
decomposition method and subsequently evaluated for particle size and poly-dispersibility index.
Formulations were prepared with 100 ppm of nano calcium sulphate, nano copper oxide and
thermoresponsive polymers such as Poloxamer-407/ Chitosan/chitosan+Sodium 𝛽 -glycerophosphate
in different ratios. The products were evaluated for pH, viscosity and gelation time and those
formulations which exhibited optimum viscosity, pH and gelation time were sterilized and evaluated
for elemental content, skin irritation potential and in-vivo burn heal activity.
Results: Nano calcium sulfate and nano copper oxide exhibited an average particle size of 220 nm and
273 nm respectively. SEM-EDX of selected formulations showed intense peaks of calcium and copper
in all formulations. The acute dermal irritation study carried out on rabbits showed that the formations
were non-irritant in nature. The percentage of wound contraction was higher in burn wounds treated
with the formulation containing poloxamer-407 in comparison to commercial product (Silverex™ ionic
gel) and the untreated group. The burn wound healing properties of the thermoresponsive
formulations were confirmed by histopathological analysis.
Conclusion: Nano calcium and nano copper incorporated stimuli-responsive formulations with burn
wound healing activity were developed successfully
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Abstract
Paronychia is a fungal or bacterial infection of the nail plate caused by Staphylococcus aureus,
Streptococci, Pseudomonas or Candida albicans. Tea tree oil, (melaleuca oil), an essential oil extracted
from the leaves of Melaleuca alternifolia is a powerful antibacterial, antifungal, antiviral, antiprotozoan, anti-inflammatory and antiseptic agent. Nail lacquers are preferred for the treatment of
paronychia as they are not rubbed off easily, ensuring longer contact time with the affected area. In
the present work, medicated nail lacquer of Tea tree oil was developed for the effective treatment of
paronychia. 12 formulations were prepared by simple admixture using Tea tree oil as the active
ingredient, nitrocellulose as film former, colophony for adhesion and camphor as plasticizer and
waterproofing agent. The lacquers were evaluated for non-volatile content, drying rate, film
formation, smoothness to flow, gloss, viscosity, adhesion and anti-microbial activity. Among all the
formulations, NL8 prepared with 10% Tea tree oil, 6% nitrocellulose, 2% colophony resin, 1.25%
camphor, 4.5% ethyl acetate was glossy, flowed smoothly, showed faster drying and better film
formation. All the medicated nail lacquers showed good antibacterial and antifungal activity.
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Abstract
Doping-induced vacancy engineering of graphitic carbon nitride (GCN) is beneficial for bandgap
modulation, efficient electronic excitation, and facilitated charge carrier migration. Herein, we report
the synthesis of oxygen and sulphur co-doped induced N vacancies (OSGCN) by the hydrothermal
method to activate peroxymonosulfate (PMS) for sulfamethoxazole (SMX) antibiotic degradation and
H2 production. Various experimental and DFT simulation studies are undertaken to elucidate the
synergistic effects of co-doping and N-vacancies, i.e., bandgap lowering, electron-hole pairs
separation, and high solar energy utilization. The substitution of sp2 N atom by O and S co-dopants
causes strong delocalization of HOMO-LUMO distribution, enhancing carrier mobility, increasing
reactive sites, and facilitating charge-carrier separation. Remarkably, OSGCN/PMS photocatalytic
system achieved 99.4 % SMX photodegradation efficiency and a high H2 production rate of 548.23 µ
mol g–1 h−1 under 60 min and 36 h, respectively under visible light irradiations. The SMX degradation
reaction followed pseudo-first-order reaction kinetics with retained recycling efficiency up to 4
catalytic cycles. The results of EPR and chemical scavenging experiments revealed the redox action of
ROS, wherein 1O2 was the dominant reactive species in SMX degradation. The identification of formed
intermediates and the SMX stepwise degradation pathway was investigated via DFT studies. The
results from this work anticipated deepening the understanding of PMS activation by substitutional
co-doping favoring N-vacancy formation in GCN lattice for improved photocatalytic activity.
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Abstract
A novel one-pot solvothermal route was employed to construct O and S co-doped graphitic carbon
nitride quantum dots (OSCNQDs) hybridized with Bi2MoO6 (BMO) photocatalyst and utilized to
catalyse aqueous phenol from simulated wastewater under extended visible light exposure. The
photodegradation analysis depicted that the (OSCNQDs/BMO) nanohybrid exhibited incremented
photocatalysis of phenol (98%) under visible light illumination which is due to the effective coupling
and formation of Z-scheme heterostructure which rendered superior space isolation and retained high
redox abilities. The OSCNQDs might contribute to the extended absorption of visible light as well as
increased adsorption of phenol on the surface of photocatalyst. As a result, the nanohybrid displayed
prominent absorption in visible region, improved space charge isolation and superior photoactivity
which can be utilized as an effective approach for the photo-assisted degradation of organic
pollutants.
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Abstract
Eggshell Membrane is a natural proteinaceous by-product of the food industry and is explored for
biomedical applications. Egg shell membrane hydrolysate (ESMH) contains various proteins and amino
acids that are considered beneficial for skin rejuvenation and anti-aging properties. Bigels are
homogeneous semisolid dispersion systems in which two gel phases are blended using a high shear
rate and appear as a single gel when seen visually. The bigels have the benefits of both phases and
are very stable. The present study was aimed at preparing bigels of ESMH and evaluating them for
their potential anti-aging activity.
ESMH was prepared using ultrasonication and enzymatic hydrolysis using papain at 37°C incubation.
Bigels containing ESMH was formulated by combining organogel (containing almond oil, SPAN 60 and
triethanolamine) and hydrogel (containing Carbopol 940, propylene glycol and ethanol). The bigels
were homogenous, smooth and had pleasant fragrance. In vitro evaluation studies for pH,
spreadability, globule size, zeta potential and viscosity indicated good stability physico chemical
properties of the bigels. The in vitro cytoxicity against THP 1 cell line showed that the formulation was
nontoxic and safe for the proposed cosmetic application. In vitro antioxidant activity using DPPH assay
showed 89.73% activity in comparison to standard ascorbic acid. MALDI TOF MS/MS study revealed
the presence of various amino acids and proteins having cosmetic applications in the ESMH.
Collagenase inhibition assay showed dose dependent inhibition collagenase by ESMH. In vivo skin
irritation test carried out on rabbit skin did not show any irritation or redness, indicating the
formulation to be safe for topical application. In vivo anti-wrinkle activity showed significant reduction
in wrinkles in UV exposed rat skin.
The various in vitro and in vivo evaluation studies support the anti-aging and skin beneficial properties
of ESMH incorporated bigels.
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Abstract
The management of chronic wounds has emerged as a major health care challenge which is required
in reducing the burden on healthcare systems worldwide, which stems from the cost of medical care
and loss of productivity linked to the injuries. Chronic wounds such as diabetic foot ulcers and pressure
sores have a significant negative impact on the quality of life of affected individuals. Using an
appropriate wound dressing is the first phase in most wound management plans. However, standard
dressings do not provide healing of the wound without compromising on the comfort of usage by
patients. Manuka honey has been used over the years as a traditional method to enhance wound
healing. Hence, here we propose to explore a combination of anti-inflammatory, antimicrobial
properties in a mechanically stable Chitosan-PVA foam dressing. The Chitosan-PVA dressing already
developed at our laboratory has found immense potential as lint free absorbent dressing with low
bioadhesive properties. The methyl glyoxal present in the Manuka Honey additionally will enable
crosslinking of the hydroxyl moieties in the dressing and also contribute to the healing process.
Controlled lyophilization process is employed for developing the controlled pore size foam dressings.
Here we have used Manuka honey with a MGO of 115+ in different concentrations and prepared
wound dressings with a thickness of 0.5 cm. The in vitro evaluation studies showed that dressings had
good absorption rate in the range of 0.5000 - 0.6000 g/cm2/day and MVTR in the range of 0.0100 0.0200 g/cm2/day and with good conformability. Moreover the dressings were found to be non
cytotoxic and had anti microbial characteristics. In vitro scratch wound assay with L929 fibroblast cells
indicated the healing potential of the dressing when compared to the bare dressing. Hence the results
highlights that the Manuka loaded Chitosan-PVA foam dressing is an advanced wound care dressing
that not only contributes to good absorptive characteristics but also plays a major role in enhancing
wound healing and has good anti microbial properties.
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Abstract
Autologous chondrocytes implantation is a widely used technique to treat damaged full thickness
cartilage tissue. However this technique has several challenges like cell leakage upon implantation and
the loss of chondrocyte markers owing to the dedifferentiation of the cells in culture and the
fibrocartilage formation. Moreover, the maintenance of the morphology and the redifferentiation of
the chondrocytes with the appropriate biofunctionality for hyaline like cartilage formation is a major
challenge. In this work, marcobead scaffolds were fabricated from different blends of the natural
polymer Zein and Poly(vinyl alcohol-co-ethylene) ethylene. The blending of the two polymers in
different ratios (1:9ZP, 3:7ZP, 5:5ZP, 7:3ZP, 9:1ZP) gave rise to different macro bead scaffolds with
varied pore sizes, which were subjected to various in vitro studies to ascertain the blend ratio which
provided optimum mechanically stability with appropriate interconnected pore size to enable
chondrocyte ingrowth. The 5:5ZP showed good mechanical properties with interconnected porous
structure which was highly feasible for chondrocyte cell culture isolated from articular cartilage. The
composition also was found to be non-cytotoxic and enabled good cell proliferation rate. The size
factor of the macrobeads enables easy application and delivery of chondrocytes to the defect site and
hence presents a novel approach as a delivery system for autologous chondrocyte implantation.
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Abstract
The contamination of arsenic groundwater is the most serious global concern and responsibility for
the death rate per year. Complete removal of arsenic through the conventional method is very difficult
and cost consuming. So, we used the most important component polysaccharides in biopolymer due
to the structural limitations, the metal uptake capacities of these materials of otherwise obvious
choice for alternate material, is low and different polymer analogous reactions are needed to affect
chemical modification of these materials.
We have synthesized the starch thiomer, sulfonium starch and iron immobilized starch derivatives for
the removal of As(III) and As(V) from the aqueous system. Various experiments were performed as a
function of initial As(III) and As(V) concentrations, contact time and pH values. The results supported
a little preferential sorption for As(V) (95%) in comparison to As(III) (92%) via thiomer, while sulfonium
structure showed similar affinity for As(III) and As(V) sorption [92.7% for As(III) and 93% for As(V)] at
pH 5.0. The present study also supported that synthesized thiomer and sulfonium structure are
selective to arsenic and only marginal effect has been observed with competitive anions except for
phosphate. The SEM-EDX studies confirmed the Arsenic sorption mechanism of synthesized starch
derivatives. Isotherm studies indicated that the Langmuir model is preferential, while in kinetics
pseudo-second-order kinetic model is superior in describing the adsorption process for As(III) and
As(V) adsorption through synthesized starch derivatives. The results of arsenic equilibrium adsorption
at 35°C showed the endothermic nature of As(III) adsorption indicated by the positive ΔH° value
support the result that As(III) adsorption decreased with temperature. The temperature effect on the
intrinsic kinetics of As(V) adsorption for the present adsorbent is likely to surpass the endothermic
effect on the adsorption reaction. Therefore, it is recommended that the excellent adsorption for
As(III) and As(V) by thiomer and sulfonium structure would be a better solution and can be explored
for commercialization in arsenic contaminated water for arsenic removal.
Keywords: Water contamination, arsenic, starch, immobilization, sorption.
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Abstract
The study aims to formulate and evaluate polymer-based films loaded with marigold flower (Tagetes
Erecta) extract for its potential wound healing application. Freshly collected marigold flowers were
authenticated and subjected to extraction using ethyl acetate (EA) and water as solvent. Preliminary
phytochemical analysis was carried out for the extracts and the results lead to selection of EA extract
for further evaluation. GCMS analysis of EA extract showed the presence of siloxane derivatives,
sugars and acidic compounds such as phenolic and ascorbic acid derivatives some of which are
responsible for wound healing activity. The presence of BHT having highest peak made it clear that
the marigold extract can contribute to wound healing process by its antioxidant activity. MTT assay of
EA extract using mouse L929 cell lines revealed that all the experimental concentrations were found
to be non-toxic in nature, and were cell viable.
Further, three film formulations (M1, M2, M3) were developed by varying the amount of EA extract
loaded in chitosan. The developed films were then evaluated based on parameters like hydrolytic
degradation, water vapour transmission rate, folding endurance, percentage moisture content and
swelling index. Based on these results, film M2 was found to be better and further its wound healing
activity was determined by scratch assay using L929 cell lines. The scratch assay results exhibited
61.82% of cell migration in comparison to positive control 40.83% (5% povidone iodine). The presence
of antibacterial bioactive components in the EA extract was further confirmed by the anti-bacterial
study which showed similar zone of inhibition against gram positive and gram negative bacteria. Thus
it may be conclude that the developed chitosan films loaded with marigold flower extract can be a
promising material which can be further evaluated for exhibiting wound healing activity.
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Abstract
Chitosan derived from chitin, a bountiful natural polysaccharide obtained from crustacean
shells possess numerous biomedical, and pharmaceutical applications. It is obtained through
partial deacetylation of chitin. Chitosan being commercially available can be reshaped into
different form like films, fibers, hydrogels and microspheres. Chitosan based hydrogels find
numerous applications due to their hydrophilicity. These chitosan-based hydrogels can be
used for controlled / sustained drug release. In the present work Chitosan/Xanthan gum
(CS/XA) based hydrogels have been prepared. Both the polymers are biodegradable and
biocompatible. CS has a cationic nature and XA has an anionic nature, therefore these
polymers have been selected for the present work, to study the response of these pH
sensitive hydro gels for drug delivery. The films were studied for their swelling behavior in
the buffer solution of pH 1.2 and pH 7.4 . It was observed that the films were stable in
both the pH and as the amount of CS increased in the hydrogel, the swelling increased in
buffer of pH 1.2 whereas, swelling decreased in buffer of pH7.4.
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Abstract
Nanoparticles (NPs) synthesized from the plant extracts by green method are proved to be an
effective antimicrobial agent. In this study, the juice extract of Citrus pseudolimon was used for the
synthesis of silver nanoparticles (AgNPs), copper nanoparticles (CuNPs) and iron nanoparticles
(FeNPs). The synthesized NPs were characterized by FTIR, XRD, FESEM and EDS analysis. C.
pseudolimon extract showed good antibacterial activity against several microorganisms and the
toxicity of metals was also reported against microbial strains. So, the both extract and metals were
combined to observe their effect. It is found that, combination of plant extract and metal precursors
efficiently enhanced the antibacterial effect. The antibacterial activity of green synthesized NPs was
tested against both Gram negative (Eschrichia coli) and Gram postive (Staphylococcus aureus)
bacteria. The anti-tubercular activity of Citrus-medaited NPs was also analysed against
Mycobacterium smegmatis and Mycobacterium tuberculosis. AgNPs exhibited higher toxicity
toward bacterial cells among all NPs, while FeNPs showed least activity towards microorganisms.
NPs also exhibited potential antibacterial effect against Mycobacterium species.
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Abstract
Bioactive glass nanoparticles (BGNPs) are optimal scaffold for bone tissue engineering it mimics the
extracellular matrix. In regenerative medicine, composite materials (BGNPs+Polymer) have prominent
performance in various biomedical applications. This study focuses towards the preparation of BGNPs
by sol-gel method and combining them PVA and functionalizing the particles with varying
concentrations of silver (Ag) (0.2, 0.5 & 1 wt %) by wet chemical method to form a nanofibrous
scaffold. These physicochemical properties of these composites are studied by XRD, FTIR, XPS and XRF
and morphology was evaluated using SEM and TEM which revealed an average particle diameter of
400 ± 20 nm & crystalline structure. Antibacterial activities were investigated using agar well diffusion
method and mechanical properties were analysed with universal testing machine. In vitro studies,
demonstrated good cell viability under static conditions. The nanofibrous scaffold exhibited higher
calcium phosphate formation and higher degradation rate than the hydroxyapatite scaffolds. These
results indicate nanofibrous scaffolds as favourable substrates for bone regeneration applications.

Keywords: Bioactive glass, Silver nanoparticles, Electrospun fibrous, Hydroxyapatite, Polyvinyl
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Abstract
Lignin is an environment-friendly and inexpensive aromatic polymer, obtained from plants, which is
composed of phenolic derivatives known as monolignols. It easily self-assembles into nano-sized
colloids/nanoparticles. This study aims at developing irinotecan loaded lignin nanoparticles for
actively targeting colon cancer cells mediated by hyaluronic acid (HA) through CD44 receptors present
on the surface of cancer cells. We have formulated drug loaded lignin nanoparticles by dialysis method
based on solvent displacement principle. In this method, lignin and irinotecan were dissolved in DMSO
and mixture was filtered and dialyzed against an anti-solvent leading to the self-assembling of the
lignin molecules into nanoparticles and entrapment of drug within. For surface coating with HA ionic
interaction method was used. Optimized functionalized drug loaded lignin nanoparticles (HDLNPs)
were characterized for various parameters including particle size (⁓200 nm), PDI and surface charge (⁓25 mV), %entrapment efficiency (⁓70%) and %drug loading (⁓30%), drug release. The results of this
research work demonstrate the self-assembling nature of lignin and high drug payload carrying
capacity of nanoparticles thus indicating their potential as substitute to synthetic polymeric
nanoparticles. The optimized formulations were found to be within acceptable nano range and PDI
indicates almost monodispersed formulations. Appreciable HA coating was demonstrated by change
in particle size and zeta potential and SEM and TEM images. %Drug loading and %entrapment
efficiency were found to be within acceptable limits suggesting the suitability of method of
nanoparticle synthesis as well coating of particles. In vitro drug release studies for 72h indicates
sustained mode of drug release. In vitro anti-proliferation activity on HT-29 cells and in vivo efficacy
studies on DMBA induced cancer model in Balb/c mice indicate that better therapeutic effect was
obtained with HDLNPs in HT-29 cells (IC50⁓6µg/mL) and Balb/c cancer model as compared to plain
drug.
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Abstract
Native starches possess limited properties that make them suitable as building materials. Therefore,
starches are physically or chemically modified to yield products that have different characteristics for
diverse applications. Two types of starch modification involve hydrolyzed starch and the formation of
grafted copolymers. The commercial potential of such starch products is enormous, where a potential
application is plasticizers for concrete and mortar. These systems are admixtures that reduce the
water-to-cement ratio, thus improving the microstructural characteristics of the cement-based
mixtures by presenting a more compact matrix. In turn, modified starch can also increase concrete
workability, strength, and durability.
In this study, graft copolymers of hydrolyzed starch derivatives were systematically produced and
evaluated as plasticizing admixtures for mortar. Their performance was evaluated based on the
mechanical properties of mixtures in fresh and hardened states. Spectral measurements (27Al NMR,
XRD, and Raman) along with zeta potential estimates provide insight on the intermolecular behavior
of the mortar components. Moreover, the modified hydrolyzed starches were characterized by IR/ 1H
NMR spectroscopy and TGA. At low concentrations, such as 0.5%, they still acted as effective
plasticizers, increasing the mortar flowability, as compared to the control sample without admixtures.
Thus, at constant water to cement ratio of as little as 0.30, the bio-based admixtures had a water
reduction capacity between 10-20%, keeping the mortar flow in an appropriate range while
significantly saving water. Besides, the early cement hydration and the development of compressive
strength remained almost unchanged or even improved with the addition of the starch derivatives. It
was contrary to the behavior of the raw material, which reduced the resistance. The properties of the
biopolymers were also compared to commercial superplasticizers, and they showed a high potential
to be used as an alternative material for conventional synthetic admixtures.
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ABSTRACT
Worldwide, the agriculture sector is under continuous coercion to enhance productivity and meet the
ever-rising food demands of the escalating population. According to the Food and Agricultural
Organization (FAO), the world population will reach up to nine billion by 2050, and hence
comprehensive agricultural production is mandatory to be improved by 70%. Additionally, humans
are adversely impacting the environment through the use of enormous amounts of agrochemicals and
intensive agronomic practices. Therefore, it is necessary to develop an eco-friendly sustainable
approach to deal with these challenges. The multifarious molecules like chitosan (crustacean and
fungal origin), biosurfactants (BSs) offer wide opportunities in agriculture. Chitosan is well known
biodegradable, biocompatible polysaccharide with innumerable applications. Nanoparticles (NPs)
have received considerable acceptance owing to their diverse antimicrobial applications. The fungal
chitosan nanoparticles (FCHNPs) are also encouraging substitutes to agro-chemicals. The current
study reports the antimicrobial potential of BS in conjugation with FCHNPs. BSs have been investigated
for enhancing nutrient availability to plants, encouraging symbiotic associations, improving the health
status of soil through the bioremediation of heavy metal, hydrocarbon and other contaminants.
Rhamnolipid, a commercial was included in the study. BS in combination with CH and CHNPs have
optimum polydispersity index, exhibit improved stability and defeat the phytopathogens. The CH is
extracted from the fungus Cunninghamella echinulate, NCIM 691 followed by the preparation of
FCHNPs by ionic gelation method. Analytical characterization of the fungal CH and FCHNP’s was carried
out. The microdilution test was performed to determine the minimum inhibitory (MIC) of BS and
CHNP’s against a few selected phytopathogens. The fractional inhibitory concentration (FIC) index
proved the effectiveness of BS with FCHNPs. Further, in-vitro and in-vivo assays are in the process to
examine the influence of BS and FCHNP’s on phytopathogens. Consequently, future aspects of the
amalgamation of BS with FCHNPs appear to be rewarding to reconnoiter the biopolymers to diminish
negative impacts on human health and the environment.
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Abstract
The current study is focused on electrically conductive polyaniline (PANI)-based polymer composites.
The goal of this research is to apply these composites for humidity sensing. Aside from pure PANI, the
biopolymer additives were varied with chitin-based biopolymer (CIBB) and other components such as
cellulose-based biopolymer (CEBB) or carbon-based polymer (CABP). The two-step preparation
includes the following procedure: 1) in situ polymerization of PANI onto the biopolymer or carbon
support to yield a binary composite; 2) physical blending of resulting binary composite with a filmmaking material (FMM) to yield a ternary composite in film form. The mass fraction of an FMM was
fixed, whereas the weight fractions of PANI/(biopolymer or carbon) were varied (25, 50 and 75% w/w
content of PANI). The following mechanical properties were estimated: a) elastic (Young’s) modulus
and stiffness; b) ductility and toughness; c) yield and tensile strength. The Young’s modulus improved
as the CIBB fraction increased, which allowed to conclude that CIBB can be used as a mechanical
reinforcement additive for PANI-based composites. The electrical properties were characterized by
conductivity – relative humidity plots, while mechanical properties were evaluated using tensile
testing. Overall, CIBB films showed fairly high mechanical properties, moderate conductivity, high
humidity response and moisture uptake. CEBB and CABP composites were inferior to CIBB for most of
these properties; however, they had higher conductivity. Due to the high brittleness of CABP
composites, their practical utility for humidity sensing is limited. However, PANI/CABP/FMM film with
a lowest content of carbon (25%) had acceptable mechanical properties. Based on the experimental
results, ternary PANI-based composites are potential candidates for humidity sensor materials, where
moderate PANI to CIBB/CEBB/CABP ratios enable optimal moisture uptake and electromechanical
properties of composites to yield favourable humidity sensor material.
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Abstract
For various wound care and tissue engineering applications, Fibers of natural origin are always
preferred over synthetic fibres due to their biodegradability, sustainability, low cost, better interface,
renewability and availability.
Researches concerning the development of polymer based fibrous materials having inherent antioxidant and antimicrobial properties are of great academic as well as commercial significance.
The present research focuses on one such development of natural anti-oxidant and antimicrobial
polymeric fibrous assembly. The polymer is the mixture of Polyethylene Oxide and orange peel
extracts which contains many bioactive compounds having medicinal and healthcare properties.
Orange peel are produced as a primary waste from fruit processing industry. The peel waste can cause
environmental pollution if not handled properly. To control this type of pollution and for the utilization
of peels, numbers of researches regarding the separation or extraction of useful components from the
peels and subsequent development or application in various value added products have been
reported.
In this research, fibrous assembly has been developed from mixture of Polyethylene Oxide and orange
peel extracts. For developing fibrous assembly, no extra harmful chemical is used in the fibre
extraction process. As there are no harmful chemicals used in the entire extraction process, the fibrous
assembly retains its biomedical properties. Furthermore the material is tested and found antibacterial
against E. Coli and S. Aureus and antioxidant through DPPH method. The aim of this approach is
possible wound care and tissue engineering applications of the developed fibrous assembly where
polymers having antimicrobial and antioxidant properties show several advantages.
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Abstract
Nowadays, the use of medicinal plants to treat diseases has become one of the most important forms
of health care. Most plant species provide many structurally complex plant components used in the
perfume, food, cosmetic and pharmaceutical industries. Strategies to find active natural compounds
from plants are often based on ethnobotanical approaches and emphasize the use of these plants in
traditional medicine by local populations.

In this work, phytochemical components and the antioxidant property of an aqueous extract obtained
from a medicinal plant Hubertia ambavilla, endemic to Reunion Island, were investigated. A total of
37 compounds were detected and identified by high-performance liquid chromatography (UHPLC)
using a photodiode-array detector (DAD) coupled with electrospray ionization/mass spectrometry
(ESI/MSn). From calibration curves, the quantity of secondary metabolites in the aqueous extract was
calculated. The mean amounts of phenols, flavonoids, and condensed tannins found were respectively
158.38 ± 1.20 mg GAE/g DE, 60.41 ± 1.65 mg AE/g DE and 23.77 ± 1.36 mg CE/g DE. The in vitro
antioxidant properties of Hubertia ambavilla plant were measured using three methods: DPPH and
ABTS scavenging and ferric reducing antioxidant power. The results showed that crude aqueous
extract of H. ambavilla had effective radical scavenging and reducing power in comparison with
standard antioxidant compounds. In conclusion, the crude extract herein presented offers a natural
alternative biosource of antioxidants with potential applications in food and health industries.
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Abstract
The healing of wounds in patients who suffer from grave tissue damage due to burns or severe medical
conditions such as diabetes or ischemia poses a serious challenge in healthcare. Thus, rapid wound
closure with dressings is required for an effective wound management which facilitates wound healing
and prevents bacterial invasion. Polysaccharides based hydrogels are considered as promising
biomaterials in accelerating wound healing process due to its adequate flexibility, biocompatibility,
biodegradability, structure diversity, water swellability, and antimicrobial nature.

Figure 1: Chemical structure of (a) carrageenan, (b) lecithin
In the present study, carrageenan- based bionanocomposite hydrogels encapsulating rosemary oil
(RO) that are capable of preventing infection at the wound site due to their inherent antibacterial
activity, were developed. A facile solvent casting technique was used to fabricate carrageenan-PEGlecithin nanocomposite membranes followed by subsequent addition of RO to obtain CG-PEG-LC-RO
herbal dressings. Swelling behavior and mechanical properties were examined. Furthermore,
membranes exhibited ~98% antibacterial activity against both Staphylococcus aureus (S. aureus) and
Escherichia coli (E. coli). Bacterial adherence study was performed to demonstrate the efficiency of
these membranes for arresting microbial invasion. Therefore, such herbal bionanocomposite dressing
holds huge potential as viable materials for an effective wound management in the healthcare sector.
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Abstract
Microbial infection is the critical challenge for the effective wound healing process which serves as the
major economic burden on the public health. Therefore, development of wound management
materials mitigating the microbial infection and high exudate absorption has invited the attention of
bioengineers. Biopolymers are emerging alternate with multifunctional properties such as
biocompatibility and biodegradability. Among them sodium alginate (SA) is suitable material for
biomedical applications due to their high absorption capacity, biocompatibility, rapid wound healing,
and ease of removal.

Figure: Chemical structure of (a) Sodium Alginate; (b) Tannic Acid.
Thus, in the present study, SA based membranes were prepared with varying concentration of glycerol
and optimized with different physicochemical characterizations such as mechanical analysis and
contact angle. Mechanical analysis indicated that flexibility of the membranes increased with increase
in the glycerol concentration due to the plasticization effect of glycerol. Further, different
concentrations of tannic acid (TA) were added in to the optimized blend of SA:Gly followed by their
coating on the cotton fabric by dip coating method. Antimicrobial potential of the fabricated dressings
was studied with the help of zone of inhibition and colony count methods which indicated more than
95% viable colony reduction. Here, it can be concluded that such formulations hold great potential in
the field of biomedical applications.
Reference:
1.

R. Tian, X. Qiu, P. Yuan, K. Lei, L. Wang, Y. Bai, S. Liu, X. Chen. ACS Appl. Mater. Interfaces, 2018, 20, 17018–17027.

Electrospun PCL- kC Nanofibrous Matrix for Wound Healing Applications
Vandana Kumari, Samrat Mukhopadhyay and Bhuvanesh Gupta
Bioengineering Laboratory, Department of Textile Technology, Indian Institute of Technology, New
Delhi-110016, India
Email: vandanayadaviit@gmail.com

Abstract
Nanofibers prepared from biopolymers create a cell-friendly environment due to their structural
similarity with extracellular matrix (ECM), facilitating interactions with cells in the wound bed. KappaCarrageenan (kC) is one of the biopolymers, having a chemical structure similar to glycosaminoglycan
(a component of ECM). In spite being biocompatible and biodegradable, it is challenging to
electrospun pristine kC. Thus, kC has been blended with Polycaprolactone (PCL) for smooth
processing. PCL is a biocompatible synthetic polymer with superior mechanical strength. This work
aims to electrospun kC/ PCL to develop a nanofibrous matrix. The morphology of developed nanofiber
was investigated by SEM analysis, Diameter J software and contact angle measurements. The SEM
analyses confirm nanofiber formation at 350 nm. Contact angle measurements confirm that the
matrices are hydrophilic.In the future, nanofibers can be further adapted to produce antimicrobial
wound dressings.

Figure: Schematic preparation of kC/ PCL nanofiber

kC/ PCL
blend
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Abstract
Pollutant removal from aqueous sources is still an active field of research and adsorption-based
techniques could yield affordable, green and sustainable adsorbents which can increase access to
cleaner drinking water globally. However, for targeted anion removal, the principles and applicability
towards certain pollutants still needs investigation. Herein, a sustainable and easy to prepare material
was employed and the role of the counterion on anion removal investigated. A ternary composite of
chitosan, aluminium and alginate with different counterions were synthesised and adsorption
properties investigated. The structure and physicochemical properties of the composites were
characterized by spectroscopic methods (NMR, IR, Raman, XPS etc.), thermal gravimetry,
potentiometry, zeta-potential, and solvent swelling (varies from 150% to 200% depending on counterion). The PZC values were generally below 7, whereas the zeta potential was generally positive at
neutral pH. Sulfate was used as model anion alongside organic dyes. The monolayer adsorption
capacity of the inorganic anion and the organic dye varied between the different complexes depending
on the counter-ion. The use of a low-cost metal salt during synthesis of the biopolymer composites
enabled a tuneable approach for controlling the uptake properties, although relatively broadly,
regarding the affinity for certain target species via anion exchange mechanism. The biopolymer
composites designed herein show promising potential as adsorbents toward targeted anion species in
ground water environments.
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Abstract
For the past decade, the Carbon dots (CDs), a tiny sized carbon nanomaterial, are typically attentive
due to their outstanding properties. Nature is a fortune of exciting starting materials that provides
many inexpensive and renewable resources, which have received the topmost attention of
researchers because of non-hazardous and eco-friendly nature that can be used to prepare green
Carbon dots by top-down and bottom-up synthesis. Despite many other available techniques for
synthesizing carbon nanoparticles (CNP), this paper presents an easy and versatile technique that does
not use sophisticated instruments and costly raw materials or reagents. In this paper, we propose an
eco-friendly method called green-synthesis by Hydrothermal treatment of Averrhoa bilimbi and peel
of Punica granatum produces water-soluble, highly fluorescent and strong photo-luminescent CNPs.
This method is advantageous over other methods available because it is easy to scale up and manage.
We have synthesized carbon dots from five different samples. Sample 1 is composed of Averrhoa
bilimbi extract and Arginine. Sample 2 is prepared by treating Averrhoa bilimbi extract with Ethanol.
Sample 3 contains Punica granatum peel extract and Arginine. Sample 4 is composed of Punica
granatum peel extract and NaOH. Sample 5 contains Punica granatum peel extract only. The
synthesized carbon dots from these samples show significant photoluminescence characteristics
under UV radiation. We have analyzed the emission and excitation wavelength of each sample using
a spectrophotometer. It also showed visible fluorescence under a fluorescence microscope with DAPI,
FITC and TRITC filters. These nanoparticles have excellent fluorescence properties, and further studies
can be carried out by observing if they can be internalized in target cells.
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Abstract
Chitosan is a polycationic polysaccharide found in nature. It is composed of β-(1-4)-linked dglucosamine and N-acetyl-D-glucosamine. Chitosan is derived from the deacetylation of chitin and has
several interesting features, such as non-toxic, antimicrobial, haemostatic, biocompatible, and
biodegradable nature. Owing to these properties, it is suitable for biomedical applications such as
scaffolds for tissue engineering, wound-healing materials (membranes and hydrogels), and
pharmaceutical excipients. In order to enhance chitosan membrane's functionalities, it can be

PEO
Chitosan

modified by blending with other suitable ingredients.
In this study, chitosan-based membrane was prepared by using solution casting method. Chitosan
membrane is brittle in nature which make this membrane inappropriate for wound care application.
In order to resolve this issue, polyethene oxide is added to the membrane in the range of 10% to 50%.
Furthermore, DSC, ATR-IR, and tensile tests were conducted to examine the effect of PEO with an
increase in concentration. The developed membranes were found to be highly flexible and have the
potential to be developed into bioactive wound care systems.
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Abstract
The present research reported in air synthesis and optimization of the natural polysaccharide-based
hydrogel of kappa-carrageenan (KCG) and tamarind kernel powder (TKP) by using epichlorohydrin
(ECH) as a crosslinker. Temperature, time, the ratio of backbones, amount of solvent, concentration
of crosslinker, and pH were considered as process variables and optimized with Response surface
methodology. The maximum percentage swelling was attained (1430 %) under enhanced conditions
such as temperature (30 oC), backbone ratio (KCG: TKP- 1:1), and amount of solvent (10 ml) in Central
composite design. Improvement in traditional drug release could be achieved by encapsulating
inclusion complexes (ICs) of adenosine with (2-hydroxypropyl)-β-cyclodextrin synthesized by physical
mixture and microwave method. The synthesized hydrogel and inclusions were characterized by FTIR,
PXRD, FESEM, EDS, TGA, DSC, and NMR. Further in vitro release of adenosine under diverse conditions
at 37 oC was studied. Peppas-Sahlin equation best fitted at pH 2, 7, and 7.4 for controlled release.
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Abstract
The objective of the study is to enhance aqueous solubility and stability of edaravone, a free radical
scavenger drug. Inclusion complexes of edaravone with β-cyclodextrin were prepared by microwave
irradiation and physical mixture method and confirmation of inclusion complexes were investigated
by different analytical techniques such as FT-IR, ROESY, DSC, and 1H NMR. pH-sensitive
nanocomposites based on chitosan (CH), sodium alginate (ALG), and bentonite (BN) were synthesized.
To get the maximum percentage swelling different reaction parameters that are responsible for
synthesis of the nanocomposite were optimized and characterized by various techniques such as
FESEM, EDS, XRD and FT-IR. To regulate the drug delivery, inclusion complexes were directly loaded
into the CH/ALG hydrogel and CH/ALG/BN nanocomposite and release studies were evaluated at
different pH environments. The solubility of edaravone was investigated by phase solubility and the
graph results in a typical AL type behavior, suggesting the formation of a 1:1 stoichiometry inclusion
complex. The comparative evaluation of drug release was explored by kinetic models. Controlled
release of drug was achieved from CH/ALG/BN nanocomposite in comparison to CH/ALG hydrogel.
The exploratory kinetic investigation revealed that β-CD plays critical role in the drug release process
by influencing polymer relaxation, resulting in slow release.
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Abstract
Purpose: Collagen plays a vital role in physical protection of tissues, control of inflammatory responses
to injury, protein synthesis in the extracellular matrix, and acts as a scaffold for connective tissues.
Collagen scaffolds promote new collagen growth at the wound site, prompting faster recovery.
Collagen proteins extracted from piscean sources are used as an alternative source for bovine and
porcine collagen because of its abundance, low price, and good skin compatibility. The study aimed to
explore the healing potential of nano calcium incorporated piscean collagen scaffolds when used as a
wound dressing.
Methods: Nano calcium sulfate (NCS) integrated scaffolds were prepared with 100 ppm of NCS and
varying concentrations of piscean collagen and HPMC E 15 LV. Thickness, tensile strength, folding
endurance, surface pH, expansion profile, and water vapor transmission properties of the scaffolds
were determined. The viability of L929 fibroblasts in the presence of scaffolds was assessed by
cytocompatibility testing and the wound healing activity was determined by Scratch assay and excision
wound model in rats
Results: NCS prepared by sonication showed an average particle size of 220.7 nm. All the scaffolds
demonstrated uniform thickness, mechanical strength, and flexibility. Cytocompatibility testing of the
scaffolds showed no cytotoxic effects against L929 cells. Scratch assay results revealed that at the end
of 24h of the study, there was an increased wound closure rate and faster migration with collagen
scaffolds in contrast to the control group. The percentage of wound contraction was higher in wounds
treated with scaffolds in comparison to commercial product and the control group. Histopathological
analysis confirmed the wound healing properties of scaffolds.
Conclusion: The present study thus demonstrated the wound healing potential of nano calcium
incorporated piscean collagen scaffolds
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Abstract
Wound healing involves a series of desegregated, overlapping, and well-orchestrated phases to
restore the tissue's structural and functional integrity. Prolonged inflammation, bacterial
infections, impaired vascularization, and defective re-epithelialization impedes the healing
process, leading to chronic wounds. Bacterial infections disrupt the wound healing cascade by
enhancing pro-inflammatory responses and infiltration of MMPs that decay the growth factors
required for healing. Due to the lack of efficient therapies, chronic wounds are among the leading
cause of limb amputation in diseases, like diabetes. There is an increasing interest in the
development of peptide-based strategies to manage wound healing due to their unique
biocompatibility, bioactivity, biodegradability, and ease of production. Short and cationic
antimicrobial peptides (AMPs) have been shown to exhibit great potential as antibacterial agents.
These positively charged peptides get attracted towards bacterial cell membrane rich in negatively
charged phospholipids and phosphatidylglycerol, leading to the disruption of bacterial membrane.
The short half-life of AMPs in the biological milieu, however, limit their therapeutic use. Our
current research focuses on the development of a multi-targeted biomaterial that entails the
fabrication of an antibacterial peptide-based nanofibrous gel with mesoporous Y2O3 nanoparticles
loaded into it. Y2O3 NPs will promote the upregulation of VEGF and FGF genes promoting
vascularization. A lauric acid-peptide conjugate (LA-LLys-DPhe-LLys-NH2) was synthesized and selfassembled into a nanofibrous gel at room temperature by the pH-driven method. The secondary
structure of gel was analysed by FT-IR spectra. Mesoporous Y2O3 NPs were prepared by sol-gel
technique and characterized by PXRD, FT-IR, and UV-Visible spectroscopy. Scanning electron
microscopy (SEM) was used to detect the morphology and porosity of NPs, while DLS was used to
measure its average size (139.7 nm). The NPs were incorporated into the gel and its self-healing
and viscoelastic characteristics were investigated. The gel has a linear viscoelastic (LVE) range of
up to 1%, with a crossover point of 24.88. When analysed using the ABTS assay, the gel showed
an antioxidant activity of 93% and over 90% antibacterial activity was observed in 24 hours against
S. aureus and E. coli. Further the cell viability was investigated using L929 fibroblast cell line by
MTT assay. This gel will be able to elicit the desired tissue regeneration response and, therefore,
will be of potential interest in the development of new treatments for chronic wound healing.
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Abstract
Food remains is one of the basic sources of huge generation of volumetric waste in environment.
Chicken is being used as one of the major sources of food in tropical countries generate huge number
of wastes in the form of feather which is discarded in the soil and water creating an enormous
environment pollution. Chicken feather is extensively found the waste material which takes a lot of
time to degrade. Nowadays, the increase in poultry products consumptions led to an increase in waste
of feather. The disposal of feather has become a global environment problem due to traditional and
costly feather strategies. Keratin is one of the most important biomaterials due to relatively good
biocompatibility and excellent mechanical properties. Chicken feather are a major waste in poultry
industry however, 90% of pure keratin can be obtained from total weight of chicken feather. The waste
material chicken feather can be extensively utilized for the extraction of biopolymer from it. The
extraction of keratin from waste chicken feather processes involving chemical method a sequence of
process amino hydrolysis. Hydrolysis can be effectively used to extract keratin from waste chicken
feather. The chemical structure of extracted keratin from waste chicken feather was examined by
characterization techniques.
Also, at present work is aimed to the obtained keratin is dispersed in various proportions with
polyvinyl alcohol (PVA) to produce biodegradable blend film prepared by solvent casting method. The
effects of different parameters. i.e., Mechanical, Optical, thermal and morphological properties were
studied for different compositions of blend films. This study provides the application of keratin
extracted from poultry bio mass which is the most common waste and may be utilized for
development of biodegradable film. Hence their production in biodegradable film from waste can be
efficiently used to reduce the environmental waste accumulation with added advantage of
biodegradable application.
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Abstract
Immunization is important public health tools, to reduce infectious disease’s mortality rate.
Development of oral vaccines with suitable crosslinker is important to avoid the problems
associated with multiple dose injectable vaccines. Biopolymers have played an integral role in the
advancement of vaccine delivery technology by protecting vaccine from physiological environment
and controlled release of antigens. Permeation enhancers represent a key constituent of
conventional oral formulations which furthermore enhances to improve absorption of active
pharmaceutical ingredients across the intestinal epithelium and bioavailability of administered
drug.
In this study different permeation enhancers are screened along with biopolymers like Chitosan,
Alginate etc. along with suitable crosslinker. These were characterised with several bio-analytical
technique like crosslinking degree, encapsulation efficiency, mucoadhesion, swelling index, in-vitro
cytotoxicity, cellular uptake and Instrumental characterization like FTIR, EDS, XRD, FESEM, TGA etc.
Thus, the research work is an successful attempt of development of vaccine formulation with
controlled release which could be promising candidate suitable for oral vaccine delivery.

References:
1.
2.

Maher, Sam; Brayden, David; Casettari, Luca; Illum, Lisbeth (2019). Application of Permeation Enhancers in Oral
Delivery of Macromolecules: An Update. Pharmaceutics, 11(1), 41–.
doi:10.3390/pharmaceutics11010041
Walke, Shilratna; Srivastava, Gopal; Routaray, Chinmayee Bar; Dhavale, Dilip; Pai, Kalpana; Doshi, Jignesh; Kumar,
Rakesh; Doshi, Pooja (2017). Preparation and characterization of microencapsulated DwPT trivalent vaccine using
water soluble chitosan and its in-vitro and in-vivo immunological properties. International Journal of Biological
Macromolecules, (), S0141813017322390–. doi:10.1016/j.ijbiomac.2017.10.073

Preparation of Biocarbon From Rice Straw
Ekansh Agnishekhar, Smita Mathur*1
Department of Plastics Engineering, Central Institute of Petrochemicals Engineering &
Technology, Lucknow, 226008, Uttar Pradesh, India
*Corresponding Author: agnishekharekansh@gmail.com
Abstract
BIOCARBON is the carbon that trees, plants, and healthy soils naturally absorb and store.
Plants absorb carbon from the atmosphere through photosynthesis. This helps to reduce
CO2 pollution that is changing our climate.
Material: Rice straw, LDPE, Peanut hulls. Instruments/machine: Twin screw extruder,
Muffle furnace.
Process: Biocarbon is prepared by pyrolysis of rice straw and peanut hulls in muffle
furnace for 1 hour.
Pyrolysis: The pyrolysis (or devolatilization) process is the thermal decomposition of
materials at elevated temperatures in an inert atmosphere, Rice straw will be chopped
in very small pieces and then pyrolysis will be done 20-30 weight% of biocarbon added
in LDPE.
Testing: HDT, SEM (SCANNING ELECTRON MICROSCOPY), MECHANICAL TESTING BY
UTM, FLEXURAL, TENSILE, COMPRESSIVE STRENGTH.
Significance of project: Biocarbon gives the highest heating value (27 to 32 MJ/Kg which
is greater than coal 24 to 26 MJ/Kg). Biocarbon gives the highest energy density (mass,
and volume when compressed) and Bulk density (when compressed).
Keywords: Biocarbon, Rice straw, Muffle furnace, SEM, Bulk density.
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Abstract
Conventional plastics are non-biodegradable, eco-toxic, unsustainable, leading to biotic /abiotic
depletion and increases global warming. Hence, biomaterials are the one of the auspicious choice to
overthrow the problem of plastic waste, thereby generating an eco-friendly substitute of conventional
plastics. The present work deals with the preparation of starch/chitosan based biodegradable blend
film prepared by solvent casting method. The effect of different parameters, i.e. mechanical, thermal,
optical and morphological properties was studied for different compositions of blend films. The
resulting films with 45:55 wt.% of starch to chitosan exhibited good tensile strength, modulus &
percentage elongation. X-ray diffraction and scanning electron microscope analyzes of starch/chitosan
blend films indicated that there was interaction and micro phase separation between starch and
chitosan molecules. This study provides the application of starch isolated from green banana peel
which is one of the most common waste forms, may be utilized for the development of biodegradable
blend films.
Key words: starch, chitosan, biodegradable, blend
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Abstract
The Green synthesis of nanomaterials is of special interest to scientific society around the world.
We have describes a simple, robust, expensive and environmentally friendly approach to the
phytochemicals based synthesis of Magnesium nanoparticles. The green approach to the
controlled synthesis of Magnesium nanoparticles with clove (Syzygium aromaticum). The
synthesize Magnesium nanoparticles were characterized with the help of various techniques like
UV-visible spectrophotometer, Fourier Transform infrared spectroscopy (FTIR), Dynamic Light
Scattering (DLS). Magnesium nanoparticles shows antimicrobial activity (8.5, 8 and 9.5mm zone
of inhibition) against Escherichia coli, Bacillus sphaericus, Bacillus subtilis. Green synthesized
nanoparticles can be used as catalysts, photocatalysts, adsorbents or alternative agents for the
elimination of various pollutants from the environment waste water such as dye or can be used
as potential antimicrobial agents. The photocatalytic activity of the synthesized magnesium
nanoparticles was done by degradation of safranine under sunlight and stirring by magnetic
stirrer. Green synthesized magnesium nanoparticles were effectively degrading the dye nearly
26% at 04 h of exposure time.
Keywords: Magnesium Nanoparticles, safranine, antimicrobial activity, green, Photocatalytic
activity
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Abstract
Activated carbon is a form of carbon processed to have small and low volume pores that increase the
surface area available for adsorption and chemical reaction. It has good electrical conductivity, high
thermal stability and efficient surface activity. These properties lead AC to a vast area of application.
In the present work we prepare activated carbon (AC) from waste bio source via two step method
named as carbonization and activation. Carbonization was done by pyrolysis at 800 oC and 84.048 %
of carbon concentration was achieved. KOH is used as activating agent for activation process. The
formation of AC were confirmed by XRD and FTIR. Morphological analysis was done by SEM gives the
high level of porosity in AC. Thermal analysis was done by TGA. AC exhibits oxidation peak current
density of 1.8 mA/cm2. The maximum power conversion efficiency achieved is 1.68% by using AC as
counter electrode in DSSC.
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Abstract
The Smart packaging system is divided into two categories: Active and Intelligent Packaging. Active
Packaging employs the technology that intentionally releases or absorbs compounds from the food or
the headspace of packaging, which extends the shelf life of products by stalling the degradation
reactions of lipid oxidation, microbial growth, and moisture loss and gains better than traditional food
packaging while Intelligent Packaging communicates to consumers and others throughout the value
chain.
The proposed research involves the chemical synthesis of Starch grafted Sodium Polyacrylate through
a solution polymerization method followed by the casting process. Their properties are studied
through FTIR, Moisture Permeability test, Biodegradability test, Swelling Rate and change in pH over
time. The main advantage of this film is that the superabsorbent polymer present absorbs juice or
water from the food and thus reduces the sogginess of the product, being hygroscopic provides an
environment less suitable for microbiological growth and spoilage, the humidity controlling property
maintains a constant humidity in the food stored.
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Abstract
The recent food borne microbial outbreaks in the world have led to the search for more innovative
ways to inhibit microbial growth in foods that will maintain their quality ,freshness and safety . One of
the options that provide an increased margin of Safety and Quality in food product is the use of
antimicrobial packaging. Various plastic materials or composites have been developed for their use in
packaging applications. The main aim of the current project is to incorporate antimicrobial activities
in commonly used LLDPE films by utilizing antimicrobial activities of naturally occurring biowaste i.e.
orange peel powder and enhancing the same using titanium dioxide nanofiller.
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Isolation of bioactive compounds from the stem bark of Populus ciliata Wall.
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Abstract
In the current work, a total of four flavonoids name as kaempferol-7-O-glucoside (flavonol glycoside),
apigenin (flavone), quercetin (flavonol), and naringenin-7-O-neohesperidoside (naringin, flavanone
glycoside) were isolated for the first time from the ethyl acetate fraction of stem bark of Populus ciliata
Wall. ex Royle through the column chromatography. The isolated compounds were characterized
based on UV, FTIR, NMR and MS data of the isolated compounds. Further, these compounds screened
for in-vitro biological activities (antioxidant, antibacterial, antifungal, and anti-inflammatory
activities). The result of biological potential showed that quercetin was most active as an antioxidant,
as antibacterial, and anti-inflammatory agent on the other hand against human pathogenic strains,
naringenin-7-O-neohesperidoside (naringin) was most active against Candida auris and quercetin
against C. glabarata. From the present study, it has been concluded that all these isolated flavonoids
exhibited the significant (IC50 and MIC < 25µM) antioxidant and antibacterial activities and the
quercetin was the most active bioactive compound. Moreover, this was the first report on the
presence and isolation of flavonoids from the P. ciliata bark. These eluted flavonoids could be
responsible for traditional uses of the stem bark of P. ciliata. In the future, there is a need to
investigate more bioactive phyto-constituents from the plant which can be used for food, cosmetic,
and medicinal industries and the production of new natural product-based drugs.
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Abstract
The objective of the current work is formulation and development of drug-loaded bioadhesive films
by using biopolymer extracted from the fruit pulp of Punica granatum L. (pomegranate). The bio
excipients used in this study was prepared extracted using solvent extraction method and it was
evaluated on various parameters like physicochemical and spectral analysis which include DSC,
1
HNMR, Mass Spectroscopy, FT-IR, etc. The drug-loaded bioadhesive films was formulated with use of
the novel biopolymer obtained by Punica granatum by using the solvent casting method and the
functional properties and mucoadhesivity were tested by various methods such as Shear- stress
method & Rotating basket method. Then the prepared film was also characterized to find its
properties which include folding endurance, film thickness, in-vitro studies release, and stability
studies. From the various evaluation parameters, it has been concluded that the formulated
bioadhesive layer shows various promising effects such as bioadhesivity, flexibility, less toxicity, drug
uniformity as well as cost-effectiveness. The formulation PT1 and PT2 were selected as better among
all others and it was suitable for loaded with Terbinafine. This study considered that the formulated
bioadhesive layers are compatible with delivering Terbinafine by using biopolymer of Punica granatum
to deliver the drug via the transungual drug delivery.
Keywords: Biopolymer, Transungual, Punica granatum, Terbinafine, Bioadhesivity.
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Abstract
Petroleum-derived synthetic polymers have become the material of choice for food packaging due to
their easy processing and low production costs. However, these polymers are non-biodegradable in
nature, thus creating many problems concerning post-disposal of wastes. A deep need is felt about
biodegradable material. Starch is a potential candidate to produce biodegradable polymers since it is
renewable, biodegradable and abundant. PVA is a water-soluble polymer which has outstanding
functionalities like emulsifying, adhesive and film forming ability. In the present study, biodegradable
film was developed from potato starch and PVA cross-linked with a bio-crosslinker. The native starch
has some drawbacks like brittleness, moisture sensitivity, very less tendency to film forming and low
mechanical properties. To overcome this problem, starch was cross linked with oxidised sucrose.
Oxidized sucrose is a green cross-linker with multiple aldehyde groups per molecule to cross-link
starch molecules via forming hemiacetals/acetals. PVA / starch films were developed with oxidised
sucrose via solution casting. PVA / starch films with the addition of 1.5% cross linker exhibited higher
tensile and elongation when compared to the one without cross linker. The casted films were further
characterized by FTIR, SEM, DSC and TGA. The developed films represent high potential alternative to
existing non-biodegradable plastics particularly for packaging applications.
Key words: starch, PVA, bio-crosslinker, solution casting, biodegradable
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Abstract
This study presents exopolysaccharide, xanthan gum derived synthetic protocols for the preparation
of uniformly ordered ZnO nanoparticles from zinc acetate via hydrothermal and sonochemical route.
XRD patterns of synthesized ZnO by both routes manifested the high crystallinity and wurtzite phase
of nano sized ZnO. FESEM analysis revealed the pseudo spherical and hexagonal morphological
features of sonochemically and hydrothermally synthesized ZnO respectively. The chemical bonds
present in the as-synthesized ZnO NPs were identified by FTIR analysis. Further TGA analysis confirmed
high thermal stability of synthesized ZnO nanoparticles. The photocatalytic performance of
hydrothermally and sonochemically fabricated ZnO nanoparticles have been evaluated for the
degradation of priority pollutant triclosan. The photocatalytic degradation experiments were
conducted under the exposure of UV radiations, white light and sunlight. Results revealed the high
photocatalytic performance of nano-sized ZnO under UV radiations and sunlight with 96% and 92%
degradation efficiencies respectively in contrast to photocatalytic degradation under visible light
exposure (36%). However, results demonstrated the significant photoactivity of ZnO nanostructures
fabricated via hydrothermal technique as compared to sonochemically synthesized ZnO. Thus, the
synthesized ZnO nanoparticles can be used as effective and environmental-friendly photocatalyst for
the degradation of emerging pollutants.
were tested as adsorbents for the removal of copper in wastewater, it is shown that at low Cu2+ ion
concentration (~40 mg/L) the nanoparticles synthesized by both routes have the same removal
efficiency, however, increasing the absorbate concentration (> 80 mg/L) the ZnO nanoparticles
synthesized using Aloe vera have a higher removal efficiency.
SEM images of the ZnO nanoparticles synthesized using Cassava starch show the presence of pseudospherical nanoparticles and nanosheets, while just pseudo-spherical nanoparticles were observed
when Aloe vera was used. The UV-Vis spectra showed a slight difference in the absorption edge of the
ZnO particles obtained using Aloe vera (3.18 eV) and Cassava starch (3.24 eV).

Characterization of Biodegradable films based on chia seed mucilage and lentil protein
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Abstract
Chia seeds are attractive renewable materials to develop biodegradable films because of the natural
components present in their composition.1 Chia mucilage consists of mixture of xylose, glucose, and
glucuronic acid, forming a branched polysaccharide. Mucilage obtained from chia seeds could be a
new source of polysaccharide with the potential of generating different biopolymer based films and
coatings with improved properties. In this study, mucilage from Salvia hispanica and protein from
lentil was extracted and studied its ability to form biodegradable films under different protein
concentration, and with the addition of plasticizer. Films with 40: 60 (Protein: Mucilage) exhibited
better tensile properties compared to virgin mucilage films. The films developed were also evaluated
for SEM, XRD, DSC and TGA. Chia mucilage and lentil protein were soluble in water and films developed
helps in eco-friendly food packaging and in making edible sachets for small pre-measured portions,
thus preventing environment pollution and facilitating product consumption.
Key words: biopolymers, chia seeds, lentil protein, mucilage, edible films, biodegradable
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Abstract
Today paper waste accounts for more than one third of all wastes produced and seventy percentage
of total waste in offices is waste paper which is usually deposited in landfills or incinerated.. Only
twenty five percentage of them are recycled. The commercial value of waste paper can be enhanced
by utilising them in production of cellulosic nanomaterials. An environmental friendly green approach
to extract nanocellulose from of waste paper was projected in this paper, using chlorine free
bleaching with hydrogen peroxide and free chlorite hydrolysis with sulphuric acid followed by
homogenisation. Polyvinyl alcohol (PVA)/starch composite films were prepared with isolated cellulose
by solution casting method. The mechanical, thermal, morphological analysis were assessed through
corresponding techniques. This work not only provided a new recycling method of waste paper but
also provided a stable biodegradable PVA/starch composite with lower cost thus replacing the
widespread use of petroleum-derived non-biodegradable materials with green and sustainable
materials

Synthesis of Soy Protein Isolate Film Reinforced with Silylated Nanocellulose
and its Property Characterization
C. Pubali a,b, Ravi Purbey b, R.C. Bohra b, S. Suchismita c, K. Raj Kumar c, E. R. Sadiku d, J. Jayaramudu
ab*
a

Academy of Scientific and Innovative Research, Ghaziabad, Uttar Pradesh- 201002, India
Polymer and Petroleum Group, Materials Sciences and Technology Division, CSIR North East
Institute of Science and Technology, Jorhat, 785006, Assam, India
c
Indian Rubber Manufacturers Research Association (IRMRA), Plot No. 254/1B, Road No. 16V, Wagle
Industrial Estate, Thane (West), 400604, India
d
Metallurgical and Materials Engineering (Polymer Division), Tshwane University of Technology,
Pretoria, South Africa
E-mail ID: pubalichetia7@gmail.com; jayaramphd@gmail.com
b,

Abstract
Soy protein isolates biopolymer is highly available and cheaper compared to many other biopolymers
and it can be used in various applications like packaging and biomedical area etc. The manufacturing
of high strengthened Soy protein isolate film is arduous due to its moisture absorptivity nature. This
moisture absorptivity nature of Soy protein film is attributed to various functional groups like -COOH,
-NH2, and -OH in it. These functional groups can be linked with water molecules through
intermolecular H-bonding and make the film sticky. This hydrophilic nature lowers the mechanical and
thermal strength of soy protein film and makes the film easily dissolvable in water.
In this endeavour, to strengthen the soy protein isolate film, cellulose extracted from rice husk waste
and hydrolyzed with sulphuric acid. Cellulose also contains -OH groups in it which makes it hydrophilic
and need further modification. Therefore, acid hydrolyzed cellulose was modified by 3aminopropyltriethoxysilane where the long-chain alkyl group containing silane fragments linked to
cellulose hydroxyl groups and can make cellulose comparatively less hydrophilic. Again, citric acid was
used as a cross-linking agent for soy protein isolate and silane-modified nanocellulose polymer
nanocomposite. Citric acid is a carboxylic acid linker and carboxylic acid linkers are better cross-linkers
for protein and polysaccharides polymer composites compared to aldehydic linkers like formaldehyde
and glutaraldehyde and it is low cost and non-toxic as well while letters are toxic to the environment.
Nanocellulose is difficult to disperse in soy protein isolate matrix and the addition of a citric acid
crosslinker to the solution mixture improves the dispersion of nanocellulose in it. This cross-linking
creates a compact and zigzag structure in the presence of glycerol as a plasticizer and prevents water
vapor from entering the film and improves mechanical and thermal properties. These properties and
morphology of the bio-composites were investigated by using Universal Testing Machine (UTM), X-ray
diffraction (XRD), scanning electron microscope (SEM), thermogravimetric analysis (TGA) and Contact
Angle testing. The contact angle for neat soy protein isolate was found to be 50°, whereas the same
for citric acid crosslinked soy protein isolate/Silylated nanocellulose was 71.4° showing an increase in
hydrophobicity of the soy protein isolate.
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Abstract
Biopolymer based films can be the future of the packaging industry. Such films are eco-friendly,
biodegradable and can be used for multiple applications like food packaging1, wound dressing2,
adsorbing the dyes3 etc unlike petroleum based films, which are non-biodegradable and toxic in
nature.In this work,films prepared based on chitosan with activated charcoal as additive were
prepared via casting method. The concentration of activated charcoal ranged from 0 % to 10 % (w/w).
All the films were characterized by FTIR and PXRD. Morphology was studied by SEM. The
hydrophilic/hydrophobic nature of the films was determined by water swelling/de-swelling studies
and water contact angle measurement. Thermal degradation, opacity and mechanical testing were
also done for all the samples. The results obtained are promising and suggest that chitosan aong with
activated charcoal can be a good candidate for packaging application. The details of the work will be
presented in the poster.
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Abstract
Antibody-based targeted therapies have been able to target cancers with enhanced specificity and
high efficacy. In this regard, identifying cancer markers (antigens) that are only present (tumor-specific
antigens) or have an increased expression (tumor-associated antigen) on the surface of cancer cells is
a crucial step for targeted cancer treatment. Various such antigens have already been identified and
used for therapeutic and diagnostic purposes. Being one of them, MUC1 or Mucin1 is also used as an
important tumor marker due to its high levels of expression in various solid tumors. Abnormal
expression of MUC1-C subunit in cancer cells has been linked to the activation of several pathways
that are known to be of importance to the development of tumors and affects cellular growth,
differentiation, adhesion, invasion, and immune surveillance of epithelial cancer cells. Hence, it has
been found that MUC1-C antibody targeted agents are potential therapeutic candidates that may help
to suppress wide variety of cancer progression and metastasis in tumor cells bearing overexpressed
MUC1 protein.

MUC1-C antibody conjugated polylactic acid (PLA) based biodegradable block copolymeric
nanoparticles were prepared and evaluated for the delivery of a chemotherapeutic agent i.e.,
salinomycin in MUC1 overexpressing tumor cell lines and subsequent in vitro and in vivo evaluations
with an aim of targeted drug delivery, to reduce off-target cytotoxicity, enhance pharmacokinetic
properties and efficacy of drug for cancer therapy.
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Abstract
Antimicrobial packaging in films prevents microbial growth on the food surface by direct contact of
the packaging material with the surface of foods. This is the reason for which the antimicrobial
packaging film should ensure its contact with food surface leading to diffusion of bacteriocins to its
surface. The peel of citrus fruit is a rich source of the flavenoid, pectin, glycosid, citric acid and tannins
which are very rare in other plants. Lemon peel powder and Zinc oxide nanoparticle show strong
antimicrobial activity against Escherichia Coli which is considered as food bacterium found in food and
water.
In this study LLDPE/LEMON PEEL antimicrobial film with different weight percentage of Zinc Oxide
Nanoparticles were developed by blown film extrusion machine. The tests followed by are Tensile
strength, Elongation at Break, Dart Impact Test and Anti-microbial Test. The study targets on the
antimicrobial potential of the lemon peel powder. Incorporation of Lemon Peel Powder increases the
mechanical property of the film. Zinc Oxide Nanoparticle have a tendency to reduce the hydroxyl
group which helps in decrease the water absorption rate of the film and also acts as a strong
antimicrobial agent.
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Abstract
Packaging plays an important role to save the quality of food and to protect food from harmful
contaminants, so it can improve food preservation. Plastics as food packaging has a negative impact
on the environment. Other efforts continue to be encouraged is the synthesis of biodegradable
plastics, namely strong plastic when used and immediately biodegradable or damaged when thrown
away as garbage. In addition, the expected biodegradable plastic characteristics are that the resulting
biodegradation product is not toxic to the environment. Synthesis of biodegradable plastics can be
done through a number of alternatives, including copolymerization, biosynthesis.

These biodegradable plastics were made from the waste materials, such as starch, seafood waste like
chitosan which is shell of crustaceans such as crabs & shrimps as well as from fish scales many other
types of organisms (insects & fungi) which take action as a raw material for the production of
biodegradable blend film. The present work studied the starch/chitosan based biodegradable blend
film prepared by solvent casting method. The effect of different parameters was examined, by
different characterization techniques like FTIR, DSC, TGA, & XRD. This study provides the application
& important information about starch from Zingiber officinate which is one of the most common forms
of starch & also give the information about utilization of starch/chitosan biodegradable blend film.
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Abstract
Hydrogels based on Gelatin and Chitosan were prepared by cross-linking with glutaraldehyde. Carbon
black(CB) is used as the additive for making composite hydrogels. The obtained gels were
characterised by DSC, TGA, FTIR, and XRD. The gels were found to have good mechanical and thermal
properties. Swelling studies were done at acidic, neutral, and basic conditions, and excellent results
were obtained. In acidic conditions, at pH 1.2 and 4.0, when the concentration of CB increases 10
times, the % swelling decreases. But a further increase in the concentration of CB, % swelling
decreases. But in neutral and basic mediums at pH 7.0 and 9.0, % swelling decreases gradually with
an increase in the concentration of CB. Similarly, no trend was observed in the acidic medium by
varying the concentration of glutaraldehyde. But in neutral and acidic conditions percentage swelling
decreases with an increase in the concentration of glutaraldehyde from 2 to 8%. As the amount of
chitosan increases from 0.5 to 1.5 % the percentage swelling decreases gradually in all pH conditions.
The gel content was also calculated for all the gels and it was in the range of 71 to 85 %.
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Abstract
In the aim of environmental protection a new Wood Plastic Composite(WPC) is develpoed with
EPS (Expanded Polystyrene) as matrix and MDF (Minimum Density Fiberboard) as reinforcement
.Waste EPS has been collected and recycled to get R-PS(Recycled- Polystyrene). EPS has been
recycled with the help of Acetone by dissolving EPS in Acetone and then drying the residue in
oven. MDF has been collected from recycled industry and hydrolysis of MDF is performed with
water to remove urea-formaldehyde resin and followed by drying.
Different mixture of R-PS and MDF has been prepared with different compositions of MDF as
2.5,5,7.5,10 wt%. SMA (Styrene maleic anhydride) is used as coupling agent with composition 2
wt% of total mixture.
Componding of R-PS and MDF is performed with the help of co-rotaing twin screw extruder
followed by drying of pellets and then specimens are formed with the help of injection molding
machine.
Tensile and Impact test is performed to check the mechanical properties of WPC .SEM is
performed to study the topography of WPC and effect of SMA coupling agent. Based on the
findings of this work, it appears that both recycled material can be used for manufacturing
composites with high mechanical properties.
Keywords: EPS , MDF, R-PS , SMA
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Abstract
Bamboo leaves is a good source of antioxidant and antimicrobial substances which can prolong the
storage time and storage quality of food. As a natural source of antioxidant it is widely used in various
field
of
food
preservation
such
as
fish,
meat
and
edible
oil.
To extract antioxidant from bamboo leaves, it is dried and converted into a fine powder form. Then
bamboo leaves powder is washed with ethanol and water mixture followed by dissolving it in a
solution of n-butanol for 20 minutes and washed with the help of ethanol and dried in an oven.
A mixture of LLDPE and recovered antioxidant from bamboo leaves powder is prepared with a
composition of bamboo leaves as 0.5, 0.7, 1, 1.5 and 2 wt%.
This mixture is compounded using co-rotating twin screw extruder and pellets are dried in an oven.
Then film is prepared using Blown film extruder.
Characterization techniques as DSC, TGA, Tensile Strength, Impact Strength, Antimicrobial analysis are
performed to study the film.
This work results in an enhancement of the thermal and antimicrobial properties of the film.
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Abstract
Wound management is a significant part of health care segment with an ever-increasing patient base.
The field of wound dressings has evolved over the time from using materials that only provided
protection to the wounds to advanced wound dressings that also aid in healing process in addition to
providing protection. The use of lyophilized biocomposite dressings is an appealing prospect in the
field of wound dressings.
Lyophillized biocomposite matrices were fabricated from Sodium alginate and nano chitin. Glycerol
was incorporated as plasticizer. The dressings were assessed for their mechanical properties and
surface texture. Wound healing potential was evaluated on excision wound model in rats. The healing
was assessed by measuring percentage wound contraction, histopathological studies and
hydroxyproline content in the healed tissue.
The resulting dressings were soft with a highly porous morphology as observed in the SEM
photomicrographs. The percentage wound contraction for wounds treated with composite dressings
was 90.26±3.98 as compared to 82.34±5.10 for sodium alginate treated wounds at the end of 14 days.
Histopathological studies showed increased fibroblast cells, restored adnexa and extensive collagen
fibres with completely developed blood vessels in composite treated wounds. The hydroxyproline
content in wounds treated with composite dressing was 66.87 mg/g of tissue and in those treated
with sodium alginate dressing was 61.19 mg/g of tissue. The results signify the potential of lyophilized
chitin-sodium alginate biocomposites for wound healing application.
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Abstract
In the present work calcium chloride crosslinked starch-chitosan blended films are reinforced with
processed coir fibres. Alkali treated coir fibres are grinded and sieved for the uniform distribution
of coir fibre in the starch-chitosan blend. Different ratios ie. 1, 2, 3 and 4 (%) grinded coir fibres
are added to the starch-chitosan blend to cast the films. Different properties of casted films are
observed such as swelling behaviour along with solubility by measuring the percent Total Soluble
Matter (%TSM). Finally, the prepared films are characterized by Scanning Electron Microscopy
(SEM), Fourier Transform Infrared (FTIR), and Thermogravimetric Analysis (TGA).

Key words: Chitosan, starch, coir fibre, cross-linking, calcium-chloride.
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Abstract
The new type of biodegradable film prepare from easily available maize starch and date palm pits
(DPP) with different ratios 100 to 90 : 0 to 10 by solution casting method. Physical, mechanical, barrier,
morphological and antioxidant properties of the developed films were evaluated.
The incorporation of DPP increased the thickness, tensile strength, Young's modulus, phenolic
compounds, and antioxidant activity of the films, but decreased their swelling index, water solubility,
water vapor permeability and elongation capacity.. These type of developed film will totally
biodegradable because which constituents for making film are natural and fully biodegradable.
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Abstract
The potential of recycling post-industrial multilayer laminated Nylon6-PET-LLDPE films, as well as the
prospect for improving the recovered polymer's properties by adding a reactive compatibilizer, are
assessed. These polymers are chemically and structurally distinct, making them immiscible and
incompatible in general. As a compatibilizer, maleic anhydride-grafted linear low-density polyethylene
(LLDPE-g-MA) was utilized. With the help of an agglomerator and twin screw extruder, Nylon6-PETLLDPE film waste was agglomerated and granulated with varied contents of LDPE-g-MA (3, 6, and 9
wt%) and then made into film with an extrusion blown film machine. Thermal, mechanical, and optical
analyses were carried out. There was a considerable improvement in mechanical and optical qualities.
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Abstract
Flame retardant coating are often required to protect a wide range of flammable material against
fire.
The general method to protect the material by applying the coating on external surface without
modifying the intrinsic properties of material ,being an organic nature of surface coating will burn
easily and generate toxic fumes which may not suitable for application where fire protection is
required .The current method phosphorous containing chitosan is supposed to act as ecofriendly
flame retardant .The developed flame retardent is mix with epoxy base coating material the final
coating layer is apply on the outer surface of the product to be protected from fire.
Before applying the coating the surface was first subjected to free from dust an d clean properly
and also improve the adhesion nature before apply the coating.
The result has examine by using the different fire test. Flammability test, Under writers
laboratories test (UL94), And the Limiting Oxygen Index.
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Abstract
Solution blow spinning (SBS) is an efficient method that produces micro-/nanofibers at a considerably
higher rate and facilitates scaffold fabrication with tunable parameters. SBS comprises of simple setup compared to electrospinning. It requires two parallel concentric fluid streams: a polymer dissolved
in a volatile solvent and a pressurized gas that flows around the polymer solution, creating fibers that
are deposited in the direction of gas flow. In this study, we present a composite multi-layered
Polycaprolactone/nano-Hydroxyapatite scaffold fabricated via Solution blow spinning technique.
Different blend ratio of PCL and nanoHAp, varying the nHAp content upto 50 wt%, were used to make
different tissue implants. The fabricated scaffolds were characterized for various physico-chemical,
morphological, and mechanical properties using XRD, TGA, FT-IR, and FE-SEM. It is anticipated that
incorporation of nano-Hydroxyapatite in the nanofibrous PCL scaffold may significantly enhance
mechanical strength, reduces excessive swelling behavior and enhances structural stability of the
scaffold.
In this study, we developed a scaffold having the microarchitecture of native bone tissue ECM, i.e,
nanofibrous structure along with mineral composition using a synthetic (polycaprolactone) polymer
impregnated with mineral (nano-Hydroxyapatite) via solution blow spinning technique. Our approach
allowed us to fabricate a bio-mimetic bone tissue scaffold with enhanced physico-chemical,
morphological, and mechanical properties. The developed scaffold could be used for further in-vitro
and in-vivo studies.
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Abstract
Nowadays cardiovascular disease (CVD) is a common problem worldwide, especially in developed
countries. According to World Health Organization (WHO), an estimation of about 17.9 million death
cases have been recorded yearly. CVD comprises the disorder of the heart & blood vessels including
heart disease, cardiovascular disease, rheumatic heart disease etc. As a result, a person's need for a
heart transplant increases as the number of strokes increases. For this problem, many materials have
been designed which having good mechanical properties with long term elasticity behaviour which
decreases the possibility of blockage. In this study, we have synthesized poly (glycerol sebacate) (PGS)
polymers which have great biocompatible and biodegradable properties. During synthesis, the
esterification of acid and alcohol forms a polyester having good flexibility and a good porous structure.
This is utilised to develop scaffold tubes with a small diameter, which can be used in cardiac tissue
engineering. After synthesising of polymer, NMR spectroscopy was used to examine the
microstructure of the polymer. The functional group of a polymer was confirmed using FTIR analysis,
while the molecular weight of a polymer was calculated using GPC analysis. The Tm, Tg, and Tc of the
prepared sample were determined using Differential Scanning Calorimeter (DSC) instrument.
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Abstract
Rayon is a cellulose-based synthetic fibre produced from regenerated wood. Modern fabric
manufacturing techniques endow rayon with unique properties that helps it to imitate the properties
of cotton, silk, and other natural fibres, making rayon a versatile fabric that may provide the same
level of comfort at a lower cost. It has also been used in wound management as surgical dressings.
However, still many modifications have been undertaken to improve their performance. The usage of
rayon suffers from major drawbacks due to its poor strength and least resistance to weathering
conditions limiting its application in high performance conditions. In this respect, a new alternative
kind of modified synthetic fibres are being developed which have gained enough importance in wound
dressings apart from apparel and home textile manufacturing. Hence, many modifications can be done
by graft copolymerization to meet the requirements necessary for treatment of wounds. In the
present work, 4-vinyl pyridine (4-VP), acrylonitrile (AN) and their binary mixture has been
copolymerised onto rayon fibres by mutual irradiation method using gamma radiations as initiator.
The properties of rayon fibres due to graft polymerization of 4-vinyl pyridine (4-VP) and acrylonitrile
(AN) were investigated. The grafting yield was optimized varying reaction parameters such as total
dose, concentration of vinyl monomers and amount of solvent (water). The grafting was confirmed by
FTIR spectroscopy. Moisture regain of the grafted fibres was determined at appropriate relative
humidity. The antibacterial activity of the grafted rayon fibres was assessed against gram-negative
Escherichia coli and gram-positive Staphylococcus aureus using Agar-disc diffusion method. The
grafted fibres exhibited better anti-bacterial properties than the ungrafted rayon. Thus, rayon fibres
can act as a potential candidate for better wound healing due to its enhanced moisture retention,
abrasion resistance, biocompatibility and anti-bacterial activity.
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Abstract
In recent years, biopolymers have gained considerable interest due to their potential for
pharmacological activity compared to synthetic polymers, especially since these polymers are nontoxic and biodegradable. Biopolymer like chitosan is a versatile material derived by deacetylation of
chitin which could be considered to be the most abundant polymer after cellulose. Chitosan is useful
for the encapsulation of various plant extracts with potential applications and can be used for the
controlled delivery of active compounds. The present study focuses on the encapsulation of Datura
metel leaf extract on nano chitosan. Datura metel leaf extraction is carried out in the Soxhlet
apparatus using methanol solvent. The leaf extract led to total phenolic and flavonoid content analysis
which showed the highest number of phenols and flavonoids in the leaf extract. The phytochemical
screening of leaf extract was done using high-pressure liquid chromatography with a mass
spectrometer as a detector (HPLC-MS). The microencapsulation of Datura metel leaf extract was
carried out using nano chitosan by ionotropic gelation method. The microencapsulated materials were
subjected to analysis of Fourier-transform infrared spectroscopy FT-IR, X-ray diffraction analysis (XRD),
Field Emission Scanning Electron Microscopy (FESEM), Thermogravimetric analyzer (TGA) and Energydispersive X-ray spectroscopy (EDX). A study of encapsulation efficiency and in-vitro release of the
microencapsulated materials was determined. The encapsulated materials were screened for free
radical scavenging activity by DPPH (2,2-diphenyl-1-picrylhydrazyl) assay using UV spectroscopy. The
biopolymer encapsulated extract enhanced the antioxidant property of the plant extract.
Keywords: Chitosan, Encapsulation, Datura metel leaf, antioxidant study, DPPH method
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Abstract
In recent years, biopolymers have gained tremendous interest in our daily life due to their enhanced
pharmacological activity. The biopolymer like chitosan displays wide range of applications. On the
other hand, natural plant extracts also gained considerable attention for their potential to treat
various diseases. The plant extract encapsulation with chitosan may enhance the enzymatic activity
and present study focuses on extraction of phytochemicals from stem of Vitis vinifera and
encapsulation of these phytochemicals in nano chitosan. Tender grape stems (Vitis vinifera ) are rich
sources of antioxidant properties and can be extracted using various solvents like methanol, water in
the ratio of 1:1, 1:2. Phytochemicals present in the Vitis vinifera extract act as reducing and capping
agents while the nano-chitosan act as stabilizers. Stem extract was carried out in Soxhlet apparatus
using methanol as solvent. The prepared nanoparticles were characterized by fourier-transform
infrared spectroscopy (FT-IR), field emission scanning electron microscopy (FESEM), energy-dispersive
X-ray spectroscopy (EDX), and X-ray diffraction analysis (XRD). The prepared material was screened
for the antioxidant activity by 2, 2-diphenyl-1-picrylhydrazyl (DPPH) method using UV-visible
Spectrometer. The enhanced antioxidant property was achieved using a combination of Vitis vinifera
extract and chitosan.
Keywords: Vitis vinifera extract, Nano chitosan, Encapsulation, DPPH Method
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Abstract
Hydrogels have been extensively investigated as drug delivery carriers in the biomedical industry. They
are relatively inexpensive and well-suited to deliver drugs in a minimally invasive manner. The present
work involves the preparation of smart, thermoresponsive, N-vinyl caprolactam grafted soy protein
isolate hydrogels for drug delivery applications. These biocompatible and temperature-sensitive
hydrogels were prepared through a chemical graft copolymerization technique using N-vinyl
caprolactam as monomer onto soy protein isolate. The developed hydrogels were characterized using
FTIR, SEM, XRD, and TGA/DSC. To examine the mechanical strength, rheological studies were also
performed. The thermo-responsive swelling and drug release studies were also studied at various
temperatures. The soy protein and the grafted N-vinyl caprolactam were found to be biodegradable
apart from being non-toxic and hence, the hydrogels have a great potential to be used for the
development of smart drug delivery systems for controlled drug release.
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Abstract
Graphitic Carbon Nitride (g-C3N4) is a one of the most fascinating material due to its unique features,
small band gap, excellent thermal chemical stability, high photocatalytic activity, and 2-dimensional
layered structure. It has existed in triazine and heptazine phase structure make it to used in various
field, such as photocatalytic activity, solar cell, hydrogen evolution reaction, electrochemical sensors,
medical field, pharmaceutical, and supercapacitor. The synthesis of g-C3N4 via a simple pyrolysis
method and melamine as a precursor source. The Graphitic Carbon Nitride -Polypyrrole composite (gC3N4-PPy) was prepared through micelles self-degraded template method. The synthesized composite
was characterized by X-ray diffraction (XRD), which confirms the graphitic structural phase in the
composite, and Fourier transform infrared spectra (FTIR) used to know the chemical interaction. The
photoluminescence (PL) spectra demonstrate the purity and it is consistent with low band gap energy,
and the morphology changes in the composite were examined by Field emission scanning electron
microscopy (FESEM). The cyclic voltammetry (CV) curve of g-C3N4/PPy electrode shows the
pseudocapacitive behaviour with effective reduction and oxidation rate. The galvanostatic charging
and discharging (GCD) curve noticed a triangular shape with excellent specific capacity. It is suggested
that the g-C3N4/PPy electrode demonstrated more storage capacity than the g-C3N4 electrode and it
is an ideal candidate in energy and conversion device applications.
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Abstract
In the present modern world, heteroatom-doped carbon quantum dots (CQDs) have become intensive
research hotspots because of their unique characters such as small size, non-toxicity, high chemical
stability, wide surface area, high electrical conductivity, these properties are favourable to used
various potential applications such as Solar cell, photocatalytic activity, electrochemical sensors, and
fuel cell and supercapacitors. In this study, water-soluble Nitrogen-doped carbon quantum dots (NCQDs) have been synthesized via a simple hydrothermal approach from citric and urea, and nitrogendoped carbon quantum dots/Polypyrrole nanocomposites (N-CQDs/PPy) was synthesized by using InSitu chemical polymerization method. The incorporation of conducting polymers with carbon
nanomaterials exhibits superior physical properties; nanoscaled thickness and exhibited superior
optical, electrical, and electrochemical activity. The synthesized N-CQDs/PPy composites were
characterized by using Fourier transform infrared spectrometer (FT-IR) to study the chemical
interaction between the –CO-NH amide stretch band at 1593cm-1 which confirmed presence of Ndoped, and the morphological changes in the composite was tested using field emission microscope
(FESEM). The optical properties were studied with the help of UV-Visible absorption spectroscopy
which shows π → π* transition of C=C and n →π* transition of C=O confirms the formation of
NCQDs/PPy composite. The supercapacitor properties of NCQDs/PPy composite electrode was
studied by cyclic voltammetry (CV) and galvanostatic charge-discharge (GCD) measurements, which
shows the large surface area with symmetric shape of the curve, these results suggest that the
NCQDs/PPy composite promising electrode material in supercapacitor application
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Abstract
The objective of the present study was to evaluate the effect of addition of liquid lipid on crystallinity
of lipid matrix in nano lipid conjugates by using Fourier Transform Infrared (FT-IR) and X-Ray
Diffraction spectroscopy. Tacrolimus loaded lipid nanoparticle of stearic acid in combination with
liquid lipid was fabricated by modified hot homogenization-ultrasonication method. Effect of addition
of liquid lipid on crystallinity of lipid matrix was evaluated by XRD and FT-IR. In presence of liquid lipid
XRD pattern of bulk stearic acid showed reduction in intensity of peaks which indicated reduction of
crystallinity. Similarly, nanoparticles prepared with combination of stearic acid and liquid lipid
(Moringa oil) showed diffuse XRD pattern. FT-IR spectroscopy show promise in its ability to detect
conformations of the lipid molecules in its matrices. In literature it has been reported that peaks in
the range of 1200-1350 cm-1 provide conformational information about the –CH2 groups present in
crystalline environment. FT-IR of stearic acid showed sharp and clear peaks in the region 1200-1350
cm-1 reflected pure and ordered structure of the bulk lipid. Addition of liquid lipid (20%) to stearic acid
results in disordered structure as suggested by the broad peak obtained in the above mentioned
region. Tacrolimus loaded lipid nanoparticle prepared combination of stearic acid and moringa oil
showed broadening or disappearance of peaks in above mentioned range indicating conformation
change in the –CH2 groups due to disordered environment.
References:
1.

2.

Pornputtapitak W, Pantakitcharoenkul J, Teeranachaideekul V, Sinthiptharakoon K, Sapcharoenkun C, Meemuk B.
Effect of oil content on physiochemical characteristics of γ-Oryzanol-loaded nanostructured lipid carriers. Journal
of Oleo Science. 2019;68(8):699-707.
Mortenson AK. Sucrose crystallinity quantification using FTIR spectroscopy (Doctoral dissertation, University of
Minnesota).

Exploring the furfuryl alcohol degrading ability of Pseudomonas species
Priyaragini Singh, Rakesh Kumar
Department of Biotechnology, Central University of South Bihar, Gaya - 824236, India
Email: priyaragini@cusb.ac.in

Abstract
Furfuryl alcohol (FA) based polymer is among promising biopolymers for fulfilling the ever-increasing
requirement of finding a replacement for synthetic polymers. FA is obtained from natural sources,
mainly agricultural wastes like wheat bran, sugarcane bagasse and corncob. Despite its use as an
intermediate in various industries like foundry, paint and varnish, polymer concretes and as wood
adhesives and binders, the degradation process of FA has rarely been reported.
In this study, Pseudomonas species (P. aeruginosa MTCC 1034, P. putida MTCC 1194) have been
investigated for their ability to degrade FA. These bacterial strains were first acclimatized to a high
concentration of FA. Acclimatized bacteria were then cultured in a minimum salt medium with various
concentrations of FA (100-500µg/ml) at 150rpm for one week. The growth curve of both species
showed their ability to utilize FA as a carbon source. Degradation of FA was further confirmed and
estimated by Fourier transform infrared spectroscopy (FTIR) and liquid chromatography-mass
spectroscopy (LCMS) analysis. Changes in the respective peaks, as well as variation in the abundance
of the compound, indicates the successful degradation of FA.
Keywords: Pseudomonas aeruginosa, Pseudomonas putida, Furfuryl alcohol, Degradation,
Biopolymer.
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Abstract
A low cost fluorescent Chitosan-polyoxometallate cross-linked hydrogel beads were prepared and
used for colour removal of Congo Red dye from waste water, using adsorption technique. The
adsorption studies were performed using batch adsorption technique. Developed hydrogel beads
exhibit remarkable swelling, self-healing and mechanical properties. The as prepared hydrogel beads
were characterized by FTIR, SEM and thermal analysis (TGA).The mechanical properties and their selfhealing properties were further investigated using rheological measurements. Their antibacterial
activity was explored on Escherichia coli (Gram-negative) and Bacillus subtilis (Gram-positive).
Antibacterial activity study revealed that the introduction of POM greatly improved the bioavailability
of itself, leading to a more effective enhancement of therapeutic effects. The Chitosan- POM hydrogel
beds demonstrated to be a successful sensitive material for the detection of pH and heavy metal ions
by fluorometric method . The as prepared hydrogel beads showed good sensitivity towards Arsenic
as compared to the other heavy metal ions.
Keywords: Chitosan, polyoxometalate, fluorescence, ,dye adsorption, isotherm, Antibacterial, heavy
metal ion sensing.

Utilization of Waste MDF Powder For Preparation Of Wood Plastic
Composites

Abstract
Medium density fiberboard (MDF) is an engineered wood product that is being
extensively used for manufacture of furniture. During the process of cutting a lot of waste
in the form offine powder is generated which is being collected through air filters. This
wood powder is awaste and has found limited use. In the current study it is proposed to
utilize the waste MDFpowder as filler to produce wood plastic composites. The primary
goal was to to remove the cured Urea-formaldehyde and delignification of the MDF
waste. This delignified wood powder was used to produce composites using Epoxy as
matrix. The addition of wood powder produce light weight composites with high strength
and flexibility.

References:

1

Hydrolytic Removal Of Cured Urea–Formaldehyde Resins In Medium-Density Fiberboard For
Recycling -Muhammad Adly Rahandi Lubis,Min-Kug Hong,and Byung-Dae Park.

2

Conversion of MDF wastes into a char with remarkable potential to remove FoodRed 17 dye
from aqueous effluents M.A. Zazycki a , D. Perondi b , M. Godinho b

Preparation of Nano-cellulose Particles and its Applications
Balbir Singh Kaith1, Saksham1
Smart Materials Laboratory, Department of Chemistry
Dr B R Ambedkar National Institute of Technology, Jalandhar, Punjab- 144011, India
Email Id: saksham.cy.21@nitj.ac.in

Abstract
Cellulose is the most common and abundant natural biopolymer, with a worldwide output of 7.51010
tonnes a year. Pure cellulose is a fibrous, mechanically strong, water-insoluble material. Because of
their sustainability, renewability, biocompatibility, and biodegradability, biopolymeric sugar crystals
derived from amylose, cellulose, and lignin have showed significant potential as "green composites."
Materials are modified in their technologies as nanotechnology and nanoscience evolves, resulting in
new technologies to meet the demands of today's society. In this case, cellulose nanocrystals are being
employed to improve the mechanical and barrier characteristics allowing them to be commercialised.
The crystalline domains of cellulosic materials formed by acid hydrolysis are known as nanocellulose
or cellulose nanocrystals, and they have great stiffness, high crystallinity, and nanometric size. Due to
its renewability, good mechanical qualities, and low cost, cellulose nanocrystal is known as the most
suited and efficient reinforcing additive. It can also be derived from waste, further boosting the
efficiency.
In our current study nano-cellulose particles were prepared as per the method described elsewhere.
Further studies on nano-cellulose with respect to its physicochemical studies and its applications in
diversified fields are under progress.
Keywords: renewability, biocompatibility, biodegradability, nanocrystal
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Abstract
Polysaccharides are the most common biopolymers and are found both in flora and fauna. They have
a lot of excellent properties with respect to their applications in biomedical, pharmaceuticals and
other industries. Moreover, such materials possess non-toxicity, water affinity and biocompatibility.
They can be modified chemically into different types of products which can be of great industrial
purposes.
Our present presentation includes the preparation of nano-materials based upon polysaccharides and
their physicochemical investigations along with their applications in removal of toxic heavy metal ions
from industrial effluents.
Keywords: Nano-materials, Polysaccharide, Biopolymers, Biocompatibility.
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Abstract
Over the past several decades, water resources are mostly affected to a variety of contaminants. The
presence of persistent organic pollutants such as pharmaceuticals, dye in the aquatic environment is
creating serious concern because of their bioaccumulation, toxicity, and possible damage to the
ecosystem. Their presence may seriously affect both humans and animals. Many of the physical and
chemical treatment methods now used to remediate pollutant are time consuming, costly, and
ineffective. Alternatively, nanoparticles are evolved as an excellent alternative for organic pollutants
removal and degradation because of their chemical reactivity and superior surface properties. Spinel
ferrites photocatalysts have great potential for environmental remediation, through water splitting
and CO2 reduction. Because of non-toxicity, more effectiveness, less expensive and high absorption of
the solar spectrum, spinel ferrites nanoparticles are used as photocatalysts in photodegradation. The
current investigation includes the process of synthesis of spinel ferrites, mechanism of photocatalytic
degradation of organic pollutants in aqueous medium in presence of solar irradiation to degrade the
organic pollutants to less toxic species and photocatalytic activity.

Remediation on emerging pollutants by multicomponent nanomaterials
Ankit1, Keshu1-2, Manviri Rani2, Usha1, Uma Shanker1

2

Punjab, India
Malaviya National Institute of Technology, Jaipur, Rajasthan, India.
Email: ankit.cy.20@nitj.ac.in
Abstract

Emerging contaminants, or contaminants of emerging concern, can refer to many different kinds of
chemicals, including pharmaceuticals, personal care or household cleaning products, and plastic
additives. The bulk of emerging pollutants have the potential to penetrate the ecosystem; they are
persistent, carcinogenic in nature, and cause detrimental health repercussions in leaving beings.
Antibiotics, analgesics, lipid regulators, psychotropic medications, beta-blockers, and steroid
hormones are examples of pharmaceuticals that have received increasing attention as potential
bioactive chemicals in the environment. Various techniques, such as adsorption, membrane
technology, biological treatment, and sophisticated oxidation techniques, have all been described as
ways to get rid of developing contaminants. Because of its low cost, facile operation, high degradation
potential under light, and full mineralization of emerging contaminants, multicomponent
nanomaterials-based photocatalysis has attracted a lot of interest in the environmental community.
Presently, nanomaterials are used for the degradation of pharmaceutical contaminants from waste
water using a photocatalysis phenomenon. Here, activated biochar was synthesised by using waste
peels of citrus limetta fruit. Synthesized biochar is used to modify the optical properties of iron oxide
nanoparticles via doping. X-ray diffraction (XRD), IR, Zeta Potential, X-ray photoelectron spectroscopy
(XPS) and SEM techniques were used to characterise the nanocomposite. The doped green
nanocomposite effectively degrades the theophylline drug (98%) within 6h. The degradation
conditions were optimised by varying the pollutant amounts, catalyst dose, and pH under sunlight
irradiation. The degradation followed Langmuir adsorption and first-order kinetics. FeNPs@BC has
substantially suppressed the half-life of drugs, as revealed by the generation of smaller and less toxic
metabolites in GC–MS analysis.

References:
1.
2.

Gogoi, A., Mazumder, P., Tyagi, V.K., Chaminda, G.T., An, A.K. and Kumar, M., 2018. Occurrence and fate of
emerging contaminants in water environment: a review. Groundwater for Sustainable Development, 6, pp.169-180.
Ahmed, S., Kaur, G., Sharma, P., Singh, S., Ikram, S., 2018. Fruit waste (peel) as bio-reductant to synthesize silver
nanoparticles with antimicrobial, antioxidant and cytotoxic activities. J Appl Biomedicine 16, 221-231.

Itaconic acid based stimuli responsive polymers for controlled drug release
for treating stomach ulcers
Arpita Sharma, Neha Sharma, Shilpa Sharma*
Department of Chemistry, Manav Rachna University, Faridabad, Haryana
Email: shilps1212@gmail.com
Abstract
Stimuli responsive polymers are also referred as Smart materials. These are three dimensional
sensitive polymers which express its sensitivity towards different stimuli present in external
environment by hydrodynamic volume change. These polymers can serve as drug delivery agent1.
These kinds of materials have used in different areas like health care, agriculture and water treatment.
This work focuses on synthesis of Itaconic acid and 2-acryamido-2-methylpropane sulfonic acid based
crosslinked hydrogel2. 2-acrylamido-2-methylpropanesulfonic acid (AMPS) is used since it has certain
properties that are used in application of drug delivery. It has been used as drug delivery agent as both
the polymers are pH sensitive and thermos sensitive which makes them suitable for using them for
the synthesis of stimuli responsive polymers. Our present work deals with the synthesis of hydrogel
by free radical polymerization which is then exposed under different physiological fluids and is then
characterized using different physico-chemical techniques like SEM, FTIR and EDX. The drug release
efficiency of the hydrogel was evaluated using Nexium drug. Nexium is a proton pump inhibitor that
is used for treating stomach ulcers3. The drug release efficiency of the polymeric material was found
to be 94.47% after 24h. This study has been further supported by kinetic models.
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Abstract
Polymer membranes have been commonly used in separation technology because of their thermal
stability and low cost processibility. Furthermore, the concept of polymer-inorganic nanocomposite
membrane showed interesting results compared to polymeric membranes in terms of enhanced
permeability, selectivity, thermal and chemical stability.
Incorporating metal oxide particles to improve membrane function is one of the most versatile and
effective modification techniques. Titanium oxide (TiO2) is one of the most useful nanoparticles that
can be used in a variety of applications. We prepared poly(vinyl alcohol) (PVA)/polyvinylpyrrolidone
(PVP) and PVA/PVP/Titanium oxide (TiO2) nanocomposite membranes using the solution casting
method. The structure, morphology, and thermal properties of basic and nanocomposite membranes
were characterized by X-ray diffraction (XRD), field emission scanning electron microscopy (FESEM)
and thermogravimetric analysis (TGA). The effect of TiO2 loading on the characteristics of the
nanocomposite membranes was investigated. The XRD analysis reveal the PVA/PVP membrane and
PVA/PVP/TiO2 nanocomposite membrane showed amorphous and crystalline natures, respectively.
The FESEM outcomes revealed that TiO2 nanoparticles (69 ±18 nm) were embedded in the PVA/PVP
membranes while larger submicron particles were formed in the PVA/PVP/TiO2 membrane. The
thermal analysis showed that the PVA/PVA/TiO2 membrane was more thermally stable than the
PVA/PVP membrane, with a char yield of 0.123 % and a 17.5 limiting oxygen index (LOI).
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Abstract

This investigation reports, the successful encapsulation of Tung oil in urea formaldehyde shell material
microcapsules as self-healing agent by in-situ polymerization. It also explains the preparation of
polyaniline (PANI) nanoparticles as corrosion inhibitor. The surface morphology of prepared
microcapsules was analyzed initially by digital optical microscope and then with SEM. Whereas, the
particle size of synthesized microcapsules and PANI nanoparticles were determined by particle size
analyzer and TEM respectively. The core content of the microcapsules was determined by extraction
process using soxhlet apparatus. The self-healing properties as well as anticorrosive performance of
encapsulated microcapsules in combination with PANI nanoparticles were studied by incorporating
them into epoxy coating matrix and evaluated their coactive influence. Corrosion protection of coated
panels were analyzed by immersion in 3.5% NaCl and 0.5 M HCl solution and studied in comparison
with pristine epoxy coated panels.
Keywords: Microencapsulation, Tung Oil, Polyaniline nanoparticles, Corrosion resistant coatings.
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Abstract
In present study impact of bio-Calcium carbonate (Chicken egg shell) on the mechanical and thermal
properties of binary and ternary epoxy/LDH bio CaCO3 nanocomposites was evaluated. The ternary
nanocomposites of Epoxy/LDH/bio-CaCO3 was prepared by using “Slurry Compounding” technique.
zeta potential results indicate that average size of nanoparticles to be roughly 75-85 nm. Tensile data
clearly shows that 5 wt. % bio-Calcium carbonate (bio-CaCO3) concentration epoxy matrix showed
optimum improvement in the tensile strength, impact resistance and toughness as compared to the
virgin epoxy matrix and other nanocomposites. The thermal properties of nano-composite system
were also found maximum for same concentration. The morphological studies of nano-composites
were also investigated and found higher rougher surface in 5.0 wt. % bio-filler added matrix as
observed by SEM
Key Word: Epoxy, Eggshell particles, bio-Calcium carbonate (CaCO3) bio-nanocomposites, bio-fillers.
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Abstract
Hydrogels are significant materials with a wide range of applications and a strong research curiosity.
Because of their safety, biocompatibility, and eco friendliness, natural polymer-based hydrogels are
chosen over synthetic ones. They have been extensively researched and used in a variety of disciplines,
including medicine, cosmetics, personal care goods, water purification, and others.
Water management is currently regarded as one of the most significant challenges facing all countries
in arid and semi-arid regions; in fact, global water demand is expected to be 50% higher by 2030 than
it is today, resulting in water scarcity; at the same time, the agricultural sector consumes over 70% of
freshwater in most parts of the world. According to research, when soil is treated with a water
hydrogel nanocomposite, its water volumetric content increases dramatically, and when the
surrounding soil dries, the stored water is gently released back into the soil. The hydrogel improves
water efficiency, lowering irrigation costs and extending irrigation intervals. It also improves soil water
holding capacity and porosity, giving plants with hydration and nutrients in the long run. Because these
hydrogels are used for controlled release applications, they ensure that water and plant nutrients are
used efficiently in fields. Furthermore, this will reduce fertilizer overuse, soil contamination, and water
pollution, including eutrophication, nitrate pollution, and micronutrient imbalance. This review
focuses on the class of hydrogels utilized as matrices in the agricultural, as well as possible techniques
of fine-tuning their structures to improve fertilizer uptake and release behavior, safety concerns, and
environmental concerns.
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Preparation and Characterization of Polyvinyl Alcohol/Alginate membranes
for Biomedical Applications
Aishwarya Arvind, Shiv Upadhyay, Chetna Verma, and Bhuvanesh Gupta
Bioengineering Laboratory, Department of Textile & Fiber Engineering, Indian Institute of
Technology, New Delhi-110016, India
Email: aishwaryaarvind11@gmail.com
Abstract
Wound healing is a complicated and continuous process affected by several factors, and it needs an
appropriate surrounding to achieve accelerated healing. Hydrogels have shown enough potential for
developing wound dressings due to very high hydrophilicity and functionality. Several wound healing
dressings have been prepared with natural and synthetic polymer combinations. Polyvinyl alcohol
(PVA), being a synthetic polymer has gained remarkable recognition in the biomedical field due to its
unique properties such as biocompatibility, hydrophilicity and biodegradability. PVA in combination
with other biopolymers has come up as the most effective material in wound care management.
Sodium alginate (SA), is a natural polymer derived from brown algae or bacteria, made up of repeating
units of β-1,4-linked D-mannuronic acid (M) and L-guluronic acid (G).

PVA/ SA hydrogel membrane
Keeping this in view, the present study aims at the preparation of the PVA/SA based hydrogel
membrane. Prepared hydrogel membranes were characterized by Fourier-transform infrared
spectroscopy (FTIR) and X-ray diffraction (XRD), to find out the functionality and crystallinity of
hydrogel membrane. Enhancement of thermal property and interaction between components of
prepared hydrogel was evidenced by the increase in glass transition temperature by differential
scanning calorimetry (DSC) and thermogravimetric analysis (TGA).
References-:
1.
2.

C. Verma, A. Gupta, S. Singh et.al, ACS Appl. Bio Mater., 2021, 4, 5449-5460.
S. Singh, B. Gupta, Int. J. Bio. Macromol., 2018,113, 227-239.

Development of New Process for Mixing of Nanoclay by Using Polyvinyl
Alcohol (PVA) in LDPE
Adarsh chaturvedi, Dr. U. P. Singh
Central Institute of Petrochemicals Engineering and Technology Lucknow, Uttar Pradesh226008, India
Email: adarshchaubey2@gmail.com
Abstract
Cost-effective, clean, highly transparent, and flexible as well as a coatable packaging material is
envisioned to solve or at least mitigate quality preservation issues of organic materials, originating
from moisture interaction under ambient conditions. The coated film made by using nanoclay and
polyvinyl alcohol (PVA) has been developed and compared with the directly mix nanoclay (powder)
and LDPE (granules) processed film. It is found that the mixing of nanoclay is found better in LDPE
coated film as compared to the directly mixed granules processed film. However the transparency also
remains same after coating of nanoclay on the film.
PVOH (10 wt. %) will be mixed with de-ionized water and continuously stirred on a hot plate at 90 ◦C
until a clear and homogenous solution will be obtained. Organic Montmorillonite (OMMT) nano-clay
will be added to this PVOH solution with a concentration ranging from 2–5 wt.% of the matrix and
then mixed thoroughly for a few hours at 60 ◦C followed by ultrasonication for 30 min before coating.
The mixing of nano-clay in PVOH solution becomes very hard with increasing clay content. Take a LDPE
film having thickness of 40 micron for coating.The prepared solution (PVOH and OMMT) will be
applied using a screen printing on LDPE film. Recycle the film and check the dispersion of nanoclay in
LDPE film.
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Abstract
Protection against weathering is a major challenge in the finishing of wood and wood based products,
since solar Ultraviolet (UV) light along with other environmental factors promotes the degradation of
wood and reduces the serviceability of the material. Thus, protection of wood against UV radiations
becomes an important task for wood finishes. Oils and waxes have been found to be promising
solutions for wood protection. This study elucidates the use of paraffin wax based emulsions
incorporated with cerium oxide nanoparticles to improve the weathering performance of wood. For
this study, paraffin wax nanoemulsions were prepared stabilized by Tween 80 as surfactant using
ultrasonication method. Cerium oxide (CeO2) nanoparticles in three different concentrations (0.5%,
1% and 2%) were added to provide protection against weathering. Particle size of nanoemulsions was
measured by Dynamic light scattering (DLS) analysis and long term stability was assessed by Zeta
potential. Wood specimens of Pinus radiata were coated with the prepared nanoemulsions and
subjected to the accelerated weathering test for 500 hours. Periodical changes in surface color of
uncoated and coated wood samples were examined. Results of color changes showed that maximum
degradation was observed in uncoated wood and wood coated with paraffin wax nanoemulsion alone
could not improve the weathering performance. However, the addition of CeO2 nanoparticles proved
to be efficient in controlling the color changes on wood surfaces. Photostabilization effect increased
with increase in the concentration of nanoparticles. The degradation of wood components reduced
significantly in cerium oxide coated wood which was confirmed by FTIR results. Results indicate that
the CeO2 nanoparticles incorporated paraffin wax nanoemulsions coatings can effectively protect the
wood surfaces from UV degradation.
Keywords: Paraffin wax, nanoemulsions, weathering, particle size, cerium oxide nanoparticles
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Abstract
Carbon dioxide is one of the major concerns towards the global warming owing to anthropogenic
activities and rapid industrialization. Similarly, water pollution, especially caused by the textile
industries discharging dyes and surfactants, is a threat to water ecosystem. This work reports capture
of atmospheric carbon dioxide and reactive orange from water bodies using chitosan-activated
charcoal composite. The composite was synthesized using sodium citrate as a crosslinking agent. The
synthesized material was characterized by various techniques such as FT-IR, SEM, EDAX, XRD, TGADTA and BET surface area analysis. The material was found to be mesoporous in nature with surface
area of 824 m2/g that led to high adsorption capacities toward both the targeted pollutants. The room
temperature CO2 adsorption capacity was found to be 13 cc/g based on adsorption-desorption
experiments. In aqueous phase, the dye adsorption studies were carried out with Reactive Orange
dyes. Various working parameters were optimized. Under optimum conditions, the adsorption
followed Langmuir adsorption isotherm with maximum dye adsorption capacity of 552 mg/g. Kinetics
studies showed that the adsorption followed pseudo-second-order kinetics while thermodynamics
studies revealed spontaneous nature of the adsorption.

Coating of Carboxymethyl Cellulose on Polyurethane Surface for Designing
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Abstract
Polyurethanes (PUs) have a tailormade wide spectrum of physicochemical, mechanical and structural
properties for various fields. They have found enormous interest in biomedical applications and are
used in this domain, for decades. Similar to other polymeric materials, the colonization of bacteria and
subsequent biofilm formation on PU- implants have remained challenging. To overcome this issue,
biopolymer coating is a good alternative as it can hold the drug and gives a sustained release over a
long duration. Carboxymethyl Cellulose (CMC) is used as a coating material because of its non-toxicity,
pH sensitivity, biodegradability, biocompatibility, low cost and excellent water absorbency.

Structure of Carboxymethyl Cellulose
The aim of this study involves the development of antimicrobial PU surfaces by adopting the chemical
functionalization route. The alkaline hydrolysis generates amine functionality on the PU surface and
the extent of functionalization was quantified using amine content estimation. PU functionalization
was investigated using various characterization techniques i.e., FTIR, SEM, AFM analysis, mechanical
analysis, and contact angle. CMC is oxidized to generate the aldehyde group on the backbone of the
polymer. Silver nanogel is used as a model drug to design the infection-resistant surface. The OCMC
having silver nanogel is immobilized on the functionalized PU to make it antimicrobial. The OCMC-Ag
immobilized PU exhibited good antimicrobial activity against both gram-positive and gram-negative
bacteria.
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Abstract
Accumulation of cyanide in water increases due to metal finishing and mining industries. Since it acts
as a potent toxicant, there is a need of an efficient methodology for its removal. In present work,
mesoporous magnetic cellulose (MMCel) has been prepared and it was utilized for adsorptive removal
of cyanide. The material was characterized by FT-IR, TGA-DTA, SEM-EDS, Powdered XRD and BET for
physico-chemical properties. The material was found to have surface area of 97.38 m2 g-1 with average
pore diameter of 7.38 nm indicating mesoporous nature. The nitrogen adsorption-desorption studies
indicated the type IV hysteresis in accordance with IUPAC classification. Operational parameters for
batch adsorption process were optimized. The adsorption capacity of material for cyanide was found
to be 28.79 mg/g at pH 7.0. Various isotherms like Langmuir, Freunlich, Temkin and D-R have been
studied to understand the feasibility of the adsorption. Kinetics parameters revealed that adsorption
followed pseudo second order kinetics. Mechanism of adsorption of CN- on MMCel was electrostatic
and through diffusion. The adsorption process was found to be spontaneous. Effects of co-anions on
removal efficiency were studied. Regeneration of material and sustainable parameters revealed that
the method was cost effective and eco-friendly.
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Abstract

Poly(2-alkyl-2-oxazolines) are a class of bioinspired polymers containing tertiary amide groups, which
improve their stability in biological environment. Polyoxazolines are synthesized by cationic ring
opening polymerisation that shows stealth effect similar to polyethylene glycol and exhibit lower
critical solution temperature (LCST). Polyoxazolines are currently widely explored in biomedical field
owing to the ease of synthesis as well as the ability to modify the sidechains for high degrees of
conjugation and crosslinking. However, the research on polyoxazoline based thermo-responsive
hydrogels for the injectables applications is still infancy.

We report in this work, the design and synthesis of polyoxazolines grafted onto biopolymers,
hyaluronic acid and hydroxypropyl methyl cellulose and examine their thermo-responsive sol-gel
transition behavior for the injectable applications. The major challenge in drug delivery is to maximize
the therapeutic efficacy with minimal off-target toxicity or other adverse effects. The gelation
behavior of these hydrogels was studied by means of rheology to assess their potential in drug delivery
applications.
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Abstract
Uncontrolled hemorrhage is a leading cause of death during accidents or injuries that causes shock,
hypothermia, coagulopathy, tissue damage, organ failure and mortality. Injuries in soft tissues (liver,
kidney, spleen) require non-compressible dressings to halt bleeding and avoid damage. Chitosan is a
cationic glucosamine polymer displays hydrogel forming ability and hemostatic properties. Here we
reported the development of a non-compressible chitosan based hemostatic hydrogel with aluminium
chloride (AlCl3) and silica nanoparticles (SiNPs) loaded in the presence of a cross-linker STPP and gelling
agent glycerol. Agonists like aluminium chloride (AlCl3) and silica nanoparticles (SiNPs) which improve
interaction with blood components and participate in contact activation of platelets respectively and
contribute to improved hemostatic potential (6-fold, BCI 4.2 ± 0.27). FTIR spectroscopy conformed the
incorporation of AlCl3 and SiNPs. Composite hydrogel showed excellent water absorption capacity
(950 ± 11 %). Rheology studies have confirmed the stable visco-elastic solid nature (G” > G’), shear
thinning property and good viscosity of the prepared composite hydrogel systems. In addition,
injectability and inversion test of composite hydrogel showed ease of application at injury site without
spreading to neighboring tissue or falling under gravity for longer duration. Hemolysis (hemolysis < 5
%) and cytotoxity (cell viability 98.73%) assays demonstrated that the composite gel system was
biocompatible. Furthermore, the in vivo evaluations in rat liver injury model revealed that composite
hydrogel enhanced the blood clotting efficiency (16 ± 2.1 sec) as compared to commercial HemoStat
Clear gel (55 ± 5 sec). Hydrogel displayed calcium store activation using Fura2 calcium dye visualized
by confocal microscopy. Thus, developed composite hydrogel has potential for application as a rapid
non-compressible hemostatic agent.
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Abstract
Bromelain is a multifunctional enzyme complex, primarily administered as an oral drug for digestive
disorder, pain relief and as a wound dressing for burns. The objective of this study is to formulate
alginate-chitosan based controlled delivery of bromelain for both oral delivery and wound dressing
applications. Alginate (3 % w/v) beads were prepared by external ionic gelation method and later
coated with a layer of chitosan (0.5 and 1 % w/v). The formulations were characterized to study the
physicochemical properties, swelling, in-vitro drug release, and antibacterial properties. The size of
the beads were affected by the concentration of cross linker and chitosan coating. The ionic bonding
present between alginate and chitosan modified the swelling and drug release behavior of the beads.
Higher swelling rate and expansion profile of chitosan-alginate beads indicated the super-absorbent
nature as wound dressings. The cumulative bromelain release profile showed that chitosan coating
was found to be pH responsive and reduced the rate of drug release to 33.3 % and 60 % in pH 7.4 and
1.2 respectively. The chitosan coated beads supported intestinal absorption of bromelain by
protecting and minimizing the release in gastric environment. Kinetics of bromelain release were
investigated to analyze the mechanism of drug release form hybrid matrix. Chitosan coated
formulations were found to obey Higuchi model with high R2 value implying diffusion based release of
drug. They exhibited antibacterial activity against gram positive bacteria, S. aureus. In summary, the
beads possessed dual properties in different pH which is suitable for wound dressings and oral delivery
applications.
Keywords: Alginate, Chitosan coating, Bromelain, Gastrointestinal, Wound dressing
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Abstract
Osteoarthritis (OA) is a long-term chronic disease. The number of people affected globally rose by 48%
from 1990 to 2019, and in 2019 osteoarthritis was the 15th highest cause of years lived with disability
(YLDs) worldwide and was responsible for 2% of the total global YLDs. To date, there is nomedical
treatment that can stop disease progression and restore knee function.For the treatment of pain and
inflammation in osteoarthritis, Non-Steroidal anti-inflammatory drugs are the most frequently used
medications, but because of the number of side effects limits their uses.The Transdermal drug delivery
system(TDDS) provides sustained drug release for systemic as well as local treatment and reduces the
side effects associated with its oral therapy.It reduces the load that the oral route commonly places
on the digestive tract and liver, provides constant blood levels, avoids first pass metabolism, and
avoids dose dumping. It enhances patient compliance and minimizes harmful side effects of a drug
caused by temporary overdose.
In Ayurveda, one of the main treatments for this condition includes upanaha, a local application,
where a combination of choornas are made into a paste using snehadravya, amladravya, saindhava,
made warm and applied over the required site. This reduces the local inflammation and also acts as
a topical analgesic.
The Transdermal drug delivery system offers many advantages over the conventional junction and
oral methods. A herbal transdermal patch for upanaha without compromising the principles of
Ayurveda where the patient can easily apply it to the area affected without going into the
complications of making the medicine for themselves. Drugs via skin reach the desired area in
optimum concentration, dropping the chances of side effects leading to increased bioavailability and
increased patient compliance.
In our work, we aim to design a transdermal patch of upanaha which involves a biopolymer as a base
material using choorna, snehadravya, amladravya and saindhava. This medicated adhesive pad will
be useful to enormous people suffering from Osteoarthritis.
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Abstract
Background: Osteoporosis is the most common metabolic bone disorder, which increases the global
socio-economic burden. DPP-4 inhibitors class of antidiabetic drug which has been proved as bone
protective and osteogenic agent in diabetes linked bone loss. In this study, we have prepared the bone
targeted nano-formulation of DPP-4 inhibitor with the aim to improve bone drug delivery and evaluate
it in osteoporosis model.
Methodology: Amino acid conjugate was synthesized and used as targeting agent. The molecular
structure of the synthesized compound was examined and identified by NMR and Fourier transform
infrared (FT-IR) techniques. Novel nano-formulation of DPP-4 inhibitor were prepared using
phospholipids, cholesterol, and amino acid conjugate by thin film hydration method followed by
sonication. Developed nano-formulation and their size characteristics were evaluated using
transmission electron microscopy and dynamic light scattering. The bone targeting potential of the
developed nano-formulation was evaluated in vitro using affinity assays and in vivo using osteoporosis
model. Bone micro architecture and bone turnover biomarkers were analysed in the bone and serum
samples of rodents.
Results: NMR and FTIR results confirmed that the synthesized amino acid conjugate was authenticate.
Average particle size of the bone targeted nano-formulation of DPP-4 inhibitor were found to be <500
nm with encapsulation efficacy of 89% and drug loading capacity of 40%. As compared to the nontargeted nano-formulation, bone targeted nano-formulation exhibited the maximum in-vitro
hydroxyapatite binding ability. Oral administration of nano-formulation containing bone targeting
conjugate significantly improved the osteoporosis impaired trabecular bone architecture indices and
bone turnover biomarkers in-vivo.
Conclusion: These findings warrant the potential application of nano-formulation loaded with amino
acid conjugate as a promising bone-targeting carrier for the efficient bone delivery of DPP-4 inhibitor
in the treatment of osteoporosis.
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Abstract
Food requires state-of-the-art technology to keep it fresh and safe for extended periods. At
the same time, customer demand for safe food and high-quality products has encouraged us
to investigate new food preservation approaches, such as active food packaging. Antioxidant
and antibacterial methods are becoming more popular in the active packaging category.
Active packaging with natural additives like antioxidants and antibacterial agents might
provide a long-term solution to this problem.
The main objective of the research is to develop a PLA film with both antimicrobial and
antioxidant properties by using various plant extracts such as apple peel polyphenols, onion
extract and grapefruit seed extract, etc. and modified silica nanoparticles. The film was
prepared using the melt mixing method or the solution casting method. The mechanical,
antioxidant, and antimicrobial properties were characterized using a texture analyzer (CT3,
Brookfield, USA) according to the standard method ASTM D882/12 with slight modifications
and DPPH & ABTH radical technique and agar disc diffusion method.
From this research, we can prepare a PLA / plant extract film and incorporate modified silica
nanoparticles that may result in a film with superior antioxidant, antimicrobial, and
mechanical properties. This film can be one of the advances in the food packaging industry.
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Abstract
Domperidone (DOM), D2 receptor inhibitor, is well-known anti-emetic and prokinetic agent employed
mainly as a first line therapy for the management of nausea, vomiting and gastroparesis. DOM is a
weak base which exhibits excellent dissolution profiles in gastric mallei. However, petite residence in
stomach and low solubility in alkaline environment decreases the overall bioavailability of DOM from
gastric and intestinal region. The study is an endeavor to evaluate the gastric residence of preformulated and optimized DOM loaded derivatized corn fibre gum (CFG) based floating tablets. The
current investigation comprises in-vivo characterization where prepared tablets were evaluated for
its release kinetics and X-Ray radiography and compared with that of marketed preparation
(Domperon®). In-vivo release studies revealed the optimized formulation (F7; 60% w/w, sodium
bicarbonate; 8% w/w and citric acid; 3% w/w) to exhibit sustained delivery with c.a. 2.3 times higher
gastric residence and absorption profile in comparison to marketed preparation which displayed a
rapid short lived absorptive nature. X-rays radiographic analysis further verified the former buoyancy
studies revealing the formulation to reside in upper GIT for more than 8h. Thus, grafted CFG based
tablets proved to be an effective carrier in augmenting the residence and bioavailability of poor gastro
bioavailable drugs.
Keywords: Acrylamide grafted corn fiber gum, Domperidone, floating tablet, gastro-retention, X-rays
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Abstract
In this work, furfural functionalized on chitosan intercalated pani (F-CS@Pani) composite was
synthesized by Schiff’s condensation process occurred between the amine and aldehyde group
present in the CS@pani and 2-furancarboxaldehyde respectively for the removal of chromium. Here,
chitosan is used as a basic template due to its low cost, non-toxic, high surface area and functional
groups such as amine and hydroxyl groups. In order to get maximum efficiency, the ratio of pani were
varied as 2:0.25, 2:0.50, 2:0.75 and 2:1 (chitosan:pani), as well as various parameters such as contact
time, initial concentration, pH, co-ions and reusability studies were optimized. The maximum
adsorption capacity of F-CS@Pani composite is 59 mg/g towards chromium removal. Thermodynamic
paramerte indicate that the reaction is exothermic and spontaneous. The CS@pani was characterized
by SEM, EDAX, FTIR, TGA and XRD. Langmuir isotherm indicate the reaction between the CS@pani and
Cr is monolayer and follow pseudo second order kinetics.
Keywords: adsorption, hydrogel, pani, chromium, furfural, Schiff’s base and chitosan
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Abstract
Industrial wastes are the major cause for the contaminants in several sources of water which results
in chronic health problems. Chromium is one among the heavy metal extensively used in
electroplating, tanning, pigments, dyes, industrial water cooling, ore and petroleum refining and other
industrial activities. Exposure to chromium results in bronchitis, pneumonia, asthma etc. Hence, in this
study a toxic hexavalent chromium was removed by using CdS/CuS/Chitosan composite. The material
was successfully synthesized using hydrothermal method followed by gel formation. Their ability to
remove hexavalent chromium from water was examined. The prepared composite was characterized
using various techniques like X-ray diffraction (XRD), scanning electron microscopy with Energy
Dispersive X-ray Spectroscopy (SEM-EDX), Fourier-transform infrared spectroscopy (FTIR),
Thermogravimetric analysis (TGA). Various parameters such as contact time, dosage, pH, Initial
concentration were optimized by batch studies. Maximum adsorption was observed at pH 2 with
100mg of dosage. The kinetic data was well fitted with pseudo second order kinetic model with high
regression coefficient. The prepared nano composite was effective in removal of chromium and can
be utilized for field application.
Keywords: Adsorption, Chromium, Chitosan.
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Abstract
There is an urgent need for the development of alternative strategies for effective drug delivery and
gene delivery to improve the outcome of patients suffering from deadly diseases such as cancer.
Cancer has become one of the greatest causes of death around the world. The treatment of cancer
still remains a great problem. The use of cationic polymer based drug delivery vectors has several
limitations such as low transfection efficiency, high toxicity, and inactivation by serum. With recent
advances made in the field of nanotechnology, inorganic layered double hydroxide based
nanosystems have drawn special attention because of their good biocompatibility, pH-dependent
biodegradability, anion exchange capacity, easy surface modification and high chemical stability,
giving rise to great potential for cancer therapy. Although inorganic layered double hydroxide offers
remarkable protection against DNase I and also provides protection against thermal damage, target
delivery of drugs and genes using inorganic nanoparticle NPs to the desired tumor sites is a major
challenge in cancer therapy. In this work, compositional variable inorganic Li-Al based layered double
hydroxide based nanoparticle is developed for target delivery of drug to cancer cells. The designed
layered double hydroxide is capable of target-delivering of drugs to tumor cells for more effective
cancer treatment, which provides great potentials in cancer therapy.
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Abstract
We recently reported on surface-deacetylated chitin nanofibers (SDACNFs) that were prepared by
mechanically treating crab exoskeletons, followed by the partial deacetylation of the amide
groups that were located on the surface of the resulting chitin nanofibers. SDACNFs have attracted
considerable interest in medical fields, because of their various bioactivities 1). In fact, SDACNFs
are attractive, because their surface properties of the fibers can be altered by chemically
modifying the amino groups on the surface or by electrostatic interactions between the cationic
amino groups on the surface and secondary components that carry an anionic charge, thus
endowing the fibers with a variety of physicochemical and biological functions. Taking advantage
of these properties, we prepared a gel starting from SDACNFs by taking advantage of electrostatic
interactions between the sulfobutyl ether β-cyclodextrin (SBE-β-CD). Among the various CDs and
the derivatives tested, SBE-β-CD was found to form a stiff, non-fluid elastic gel, whereas other
gels prepared from neutral CDs formed weak, rather fluid gels 2). It is known that SBE-β-CD forms
inclusion complexes with various drug molecules and has the ability to increase the solubility of
poorly water-soluble drugs, compared to the action of the parent compound, β-CD, due to the
presence of a hydrophobic butyl moiety. It therefore appears that a SDACNFs/SBE-β-CD elastic gel
would be useful for preparing homogeneous high-content gels that contain drugs that are poorly
water soluble 3). In the present study, we report herein on the effect of a SDACNFs/SBE-β-CD elastic
gel that includes Luliconazole (LLZ) as a controlled released agent. The results indicate that the
use of SDACNFs/SBE-β-CD elastic gel not only improved the solubility of the drug, but also allowed
for a moderate sustained release of the drug.
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Abstract
Chitin is the main component of crab and shrimp shells. It is one of the most abundant biopolymers in
nature after cellulose. Nanochitin is manufactured by applying nanocellulose manufacturing
technology. Chitin exists as hierarchically arranged nano-sized fibers connected via a huge number of
hydrogen bonds. We have reported on the preparation of chitin nanofibers using powerful mechanical
impact generators such as grinders and starbursts. We have also reported the application of chitin
nanofibers such as wound healing, skin inflammation suppression, hair growth promotion,
inflammatory bowel disease healing, and anti-liver and antioxidant effects. To diversify morphology
and enhance clinical research on chitin and related products, alternative production methods need to
be investigated.
In this study, chitin nanofiber was prepared using a ball milling machine. Water as a polar solvent
interacted with the hydrophilic crystal face of chitin and weakened the bonding interaction. The
impact from the collision of balls and friction between balls and wall of the milling pot was able to
disintegrate chitin. Milling ball size, ball weight, milling time and solvent was found to have strong
influence on the nanofibrillation process. Highly nanofibrillated product was obtained at 1 mm ball
size and 300 g ball weight. The dispersion property, morphology, crystallinity, and transparency were
evaluated. The obtained nanofiber looks uniform with spindle shaped morphology. The transparency
of the cast film was increased with milling time. The crystallinity index was significantly reduced with
an increase in weight of the milling ball. This indicates that even if the individualization was dominantly
performed through the amorphous region, there might be molecular breakage in the crystalline
region. Majority of the nanofiber’s length was in the range of 100 – 400 nm. Varying ball size, ball
weight, and milling time had led to preparation of chitin nanofiber with different length, morphology,
and crystallinity index. Therefore, ball milling has the potential to diversify the properties of chitin
nanofibers and expand their scope of application.
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Abstract
Probiotics are composed of live beneficial bacteria and yeast that naturally live in our body. It works
by maintaining a healthy balance in our body. Suspending agents are the hydrophilic colloids which
form colloidal dispersion with water and increase the viscosity of the continuous phase. The
suspending agents used include sodium CMC, gum acacia, xanthan gum.

Xanthan gum, sodium CMC and gum acacia of concentrations 0.25%, 0.5% and 0.1% each were used
respectively. B. subtilis was added to 100 ml of gum. The prepared suspension was kept at room
temperature for 5 days. Xanthan gum of 0.5% concentration was found to having good gum
consistency and was selected for further studies. The formulations containing xanthan gum have
remained completely suspended for over 20 days. No change was observed in the sedimentation
volume for over 28 days. The bioactivity of the sample also was found to be intact. Hence it could be
concluded that suspensions containing xanthan gum could result in stable probiotic preparations.
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Abstract
Diosmin is a flavonoid found naturally in citrus fruits that belongs to the Rutaceae family and is an
excellent candidate used for the treatment of angina pectoris. Dry suspension of diosmin was
prepared using varying concentrations of Xanthan gum (0.1-2%) as suspending agent. The other
excipients used include sodium lauryl sulphate, sodium citrate, sodium benzoate, citric acid and Dsorbitol. The prepared suspension was subjected to various evaluation studies including FTIR, pH,
sedimentation volume, In vitro release studies, zeta potential etc. The prepared formulations were
subjected to stability studies as per ICH guidelines.
The pH of the suspension lies between 3.0 - 4.0 and the sedimentation volume of the various
formulation was found to be insignificant. On shaking the particles re-dispersed immediately. The zeta
potential was found to be -29.2mV to +29.2 mV and hence the formulation was stable. The particle
size ranged between 5.06 -7.30 μm FTIR was performed to check the stability of drug. Invitro release
studies of the formulation showed around 60-65% release in 4 h. FTIR finger printing of the
formulation showed the presence of Disomin. The formulation which contained 0.6% xanthan gum
gave a stable formulation.
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Abstract
Hemorrhoids is a predominant suggestive gastrointestinal pathology caused due to compression of
the veins of pelvic and rectal area with unusual dilatation and bending of the vascular channel,
prompting extravasations of blood around the perianal and butt-centric vein leading to rectal
bleeding.
Quercetin is a natural flavonoid used as an antioxidant, antihypertensive, anti-inflammatory and for
allergy symptoms. Recommended dose of Quercetin is up to 1000mg per day in divided dose for the
treatment of Hemorrhoids in the form of tablets and capsules. Quercetin has poor water solubility and
very less bioavailability when administered through oral route. Hence, as an alternative to oral route
the research was envisaged to develop intra-rectal delivery of Quercetin as an in-situ gel spray
formulation to directly act on the rectal mucosa for better pharmacological activity.
Mixed hydrotropy approach was used to improve the solubility of quercetin. Intra rectal spray
formulation was developed incorporating mucoadhesive polymer blends of Carboxy methyl chitosan,
Carbopol-934 and Hydroxy propyl methyl cellulose E50 LV by statistical approach using design of
experiment. A prototype rectal spray container was designed to efficiently deliver the drug to rectal
region. Various analytical tools like DSC, DLS were used to ascertain the compatibility and stability of
the product. In-vitro drug permeation and In-vivo pharmacodynamics studies on animal model
confirmed the efficiency of the optimized formulation with improved bioavailability, targeted and
controlled drug release mechanism with better patient compliance in the treatment of hemorrhoids.
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Abstract
4-Methoxycinnamic acid (MCA) is a plant-derived active phenolic compound known for its diverse
biological properties, but its osteogenic potential is not yet studied. Besides, the delivery of MCA
is hindered by its low bioavailability and hydrophobic nature, which calls for an efficient drug
delivery system to ensure sustained and localized release. Chitosan nanoparticles (nCS) are well
explored in bone tissue engineering due to their high drug encapsulation capacity,
biodegradability, biocompatibility, and mucoadhesive properties. We prepared porous polylactic
acid (PLA) scaffolds via 3D printing, followed by surface modification with Polydopamine (PDA)
and MCA-loaded nCS. In addition to all its excellent biological properties, PDA also has strong
adhesion properties and aided the conjugation of nCS to the surface of porous PLA scaffold. The
fabricated scaffold (PLA/PDA/nCS-MCA) was subjected to physicochemical, cytotoxicity, and
osteoblast differentiation studies. On scanning electron microscopy, spherical MCA-loaded nCS
were evenly dispersed over the PDA coating of the porous PLA/PDA/nCS-MCA scaffolds. The drug
release study demonstrated that MCA could be steadily released from the biocomposite scaffold
for 3 weeks in vitro. The protein adsorption, swelling, biomineralization, and biodegradation
characteristics of the biocomposite scaffold were improved with PDA and nCS but were unaffected
by MCA in the scaffold. Cell viability assay showed that the scaffolds were biocompatible with
mouse mesenchymal stem cells (mMSCs). The release of MCA from PLA/PDA/nCS-MCA scaffolds
promoted the differentiation of mMSCs towards osteoblasts, as observed by the cellular studies.
Collectively, this study has identified the therapeutic potential of MCA in promoting bone
formation.
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Abstract
In clinical practice, gastric ulcers are the most prevalent gastrointestinal problem. It happens when
the aggressive and defensive components are out of balance. Areca seed extract has been reported
to possess variety of pharmacological properties and a predominant antiulcer potential. The main
objective of this research was to formulate and evaluate the herbal tablets containing areca catechu
extract for its anti-ulcerogenic effect. Different extraction methods used to get the extract from the
areca nut like Soxhlet, sonication, centrifugation and microwave assisted extraction methods.
Preliminary phytochemical screening, column chromatography, and GC-MS analysis were performed
on the crude extracts. Identification of probable targets for antiulcer activity of the herbal extract, in
silico docking investigations were conducted. The FTIR tests were performed to assess drug excipients
compatibility. Direct compression and wet granulation methods were used for tablet formulations. Invitro and In-vivo evaluations were carried out for the standardized formulation. The stability tests
were carried out in accordance with ICH recommendations.
The phytochemical screening by column chromatography and GC-MS screening revealed the presence
of Tannins which is responsible for anti-ulcer activity. Catechin had a substantial score when compared
to standard omeprazole, according to docking studies. The herbal extract and excipient exhibited
better compatibility as there was no significant shift in the primary peaks of the extract compared to
the formulation additives. In-vitro drug release from immediate release tablet F3 was around 96.02 %
compared to 92.34% from the chewable tablets CTF with in 105 minutes. In-vivo acute toxicity studies
on testing animals revealed neither toxic symptoms nor mortality after oral administration. Selected
formulations were subjected for anti-ulcer activity by pyloric ligation model in which immediate
release tablets F3 exhibited better anti-ulcer activity than areca chewable tablets. The stability studies
carried out on the chosen formulations showed least changes in physicochemical properties indicating
integrity of the formulations. The overall results proved that the developed areca nut formulations
containing catechins (tannins) possess good anti-ulcer activity.
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Abstract
Introduction: Gastric ulcers are the most common gastrointestinal issue in clinical practice. When the
aggressive and defensive components are out of balance, this occurs. Areca seed extract has been
shown to have a wide range of medicinal effects. The aim of the study was to develop and test an
areca suspension with an anti-ulcerogenic action.
Method: The areca nut was extracted using multiple processes like Soxhlet, Sonication, Centrifugation,
and Microwave aided extraction. The crude extracts were subjected to preliminary phytochemical
screening, column chromatography, and GCMS analysis. In-silico docking studies were undertaken on
identified targets 5YLU, 2ZXE, 6UGP for antiulcer action. The FTIR tests were used to ascertain the
compatibility between the extract and the excipients. Formulation and in vitro evaluation of the herbal
suspension of areca catechu was executed according to the standard guidelines. The pyloric ligation
model was employed to examine in-vivo anti-ulcer potential of the standardized formulation. Stability
tests were performed in accordance with ICH guidelines.
Results: Tannins, which are responsible for anti-ulcer action, were reported in the phytochemical
screening by column chromatography and GC-MS screening. According to docking investigations,
catechin scored much higher than normal omeprazole indicating better affinity with the chosen target.
There was no significant difference in peak positions of the areca extract compared to the excipient
hence found to be compatible. The areca suspension AS1 performed significantly better in terms of
viscosity, flow rate, particle size, and drug content in in-vitro testing. After oral delivery of herbal
suspension to the animal groups, in-vivo acute toxicity investigations revealed no harmful symptoms
or death of the animals. The anti-ulcer activity of the model formulation AS1 outperformed rapid
release tablets and chewable tablets. Accelerated stability testing of Areca suspension AS1 showed
better physicochemical stability with least statistical difference.
Conclusion: According to the findings of the investigation, the developed areca liquid oral formulation
in the form of suspension containing catechins (tannins) showed better anti-ulcer action and hence
can be exploited for the treatment of various ulcers as it is safe and organic in nature.
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Abstract
Patients with Type 1 diabetes have to depend on exogenous insulin source throughout their life. A
major treatment strategy for type 1 diabetic patients involves islet transplantation from cadaveric
pancreas. However, it has major disadvantages like the non-availability of donor islets. This can be
overcome by tissue engineered islet like clusters (ILCs) in which ILCs are differentiated from stem cells
using a three dimensional scaffold which mimics the native islet micro environment that can be easily
transplanted. Present study reports the fabrication of a porous scaffold made of two natural polymers
dextran dialdehyde and gelatin that is used as a matrix to differentiate mesenchymal stem cells (MSCs)
into ILCs. In order to enhance the insulin secretion, scaffolds were then functionalized with extra
cellular matrix (ECM) molecules like laminin, vitronectin and collagen IV. ECM molecule conjugation
was confirmed by imunoflourescence staining. Changes in surface energy after functionalization was
also determined by contact angle study. SEM images shown that the scaffold is highly porous with
interconnected pore system which helps the formation ILCs as in native pancreas. Angiogenic
potential of the scaffolds was also evaluated by CAM assay. It was shown that the functionalized
scaffold has more angiogenic potential than the control scaffolds. Differentiation potential of MSCs
into ILCs on ECM functionalized and control scaffolds were compared using qPCR,
immunofluorescence analysis and insulin secretion quantification. The results indicate that both
control and coated scaffolds support attachment and differentiation of MSCs in to islet like clusters.
However, ILCs on functionalised scaffolds showed higher insulin secretion than on the control
scaffolds due to the combined signaling of laminin and collagen IV. The functionalized scaffolds could
hence be a promising matrix for pancreatic tissue engineering.
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Abstract
In last decades, several tons of food and beverages get spoiled each year across the globe due to the
shelf life issues, expiry date, lack of sensory marker etc.. In some cases, the spoiled foods are taken by
the consumers due to wrong manufacturing date, which affects the health as well as cause serious
fatalities. Responsive packaging technology can help to regulate the safe use of food and hence
significantly reduce the amount of food waste. After single-use plastics ban, compostable biopolymeric films based sustainable packaging is the need of the hour because of its eco-friendliness,
biodegradation potential and food compatibility. However, the biopolymers are hydrophilic and poor
moisture resistant to be used for packaging.
Through grafting of hydrophobic moieties or barrier coating on biopolymeric films, the water and
moisture resistant (water vapor transmission rate) properties can be improved as desired for food
packaging and the amount of single use plastics used for multilayer packaging can be significantly
reduced. Responsive polymers are smart materials which respond to external factors like
temperature, pH, chemical reagent, etc. pH responsive bio-based polymer system is attaining growing
attention in the field of smart packaging owing to its accurately manageable material functions.
Crosslinked Starch/Chitosan/Carrageenan system are grafted with water resistant hydrophobic
monomers and/or coated with plant oil based bio-resin in order to attain required water resistant and
moisture barrier (WVTR < 100 g/m2/day/atm) properties for packaging. pH sensitive and food safe
natural colorant (anthocyanin from cabbage/shikonin) and lignin based carbon dots are embedded
within biopolymeric films to monitor the food through pH sensing. The current work paves way to
develop biodegradable responsive bio-polymeric system through integration approach for smart
barrier packaging.
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Abstract
Intelligent/smart polymers which autonomously alter their properties to external stimuli have made
an impact in biomedical field, including intelligent drug delivery systems, wound healing, tissue
engineering, sensing, etc. Considering the properties (biodegradability, biocompatibility, natural
abundance) and advantages (low-cost, environmentally-friendly, wide application) of bio-based
polymers, there is a growing demand for them to be combined with responsive materials to create
stimuli-responsive bio-based polymer systems.
The current study reports the preparation of lignin grafted temperature and pH responsive hydrogels
through copolymerization of N-isopropylacrylamide, acrylic acid, and varying amount of lignin
methacrylate as macro-crosslinker adopting radical polymerization technique. Isopropylacrylamide is
a key component in thermo-responsive polymers, which exhibit a drastic and reversible volume phase
transition near LCST (32 °C) and can be tuned through copolymerization. Lignin, the most abundant
polyphenolic-biopolymer replaced the synthetic crosslinker in the hydrogel system through
methacrylation functionalization (LMA). The properties of the hydrogels got tuned according to the
methacrylated lignin content. Pore size of the hydrogels increased with an increment in lignin and
showed significant response towards varying temperature (27 and 40°C) and pH (3,7,10) conditions.
Swelling capacity has improved in alkali media for lignin containing hydrogels at room temperature,
while a significant reduction in swelling was observed in all media at 40°C. The addition of lignin still
preserved the tensile strength up to 100 kPa and compressive load bearing ability up to 30 kPa in
freeze dried state with adequate interfacial stress transfer. Storage and loss modulus improved with
lignin content, and higher storage modulus value indicated the elastic nature of hydrogels. Improved
cytotoxicity with lignin content revealed the biocompatibility of hydrogels for possible bio-medical
applications.
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Abstract
Globalization and Industrialization of agricultural sector demanding economical agrochemicals as
inevitability of hour to full fill fundamental need of food for mankind. First priority to protect crops
and increase production yield, Multifunctional microencapsulation formulation is new tool for
advanced agrochemical. Herein we attempted to develop Bridge formulation of Zinc sulphide
encapsulated with essential oil for multifunctional agricultural applications. The encapsulation of
these natural or essential oil (EOs), thus offers control and sustain release of active ingredients on
demand.
Keywords: Multifunctional Agrochemicals, Microencapsulation, Essential Oils (EOs).
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Abstract
Chitosan is obtained from the deacetylation of chitin, which is one of the abundant marine waste
obtained from crustaceans and a few insects. The structural properties and functional groups obtained
from its polycationic character enhance its nature/structure making it suitable for adsorption of heavy
metals from the industrial effluents.
Chitosan has exceptional adsorption capacity with metal ions due to ionic and chelating interactions.
The molecular weight, deacetylation (DA) value, and physical state of chitosan are making a prominent
role in the adsorption of metal ions from water. Out of all forms, i.e., power, gel, fibre, film form of
chitosan is chosen as the best form in handling the adsorption process. To overcome the limitations
of chitosan, we have chosen flyash as a precursor in developing a composite adsorbent. Flyash is
another bio-waste which needs attention in utilization as generation is higher than consumption.
Particle size, large surface area, physical & chemical properties make fly ash as a potential agent in the
adsorption of heavy metals. By using both potential wastes by varying the dosages, a suitable and
economical composite adsorbent in the film form using the casting technique was developed. Batch
adsorption studies were conducted by varying the pH, time, temperature, dosage of adsorbent, and
concentration of metal ion Cr (VI) in the industrial effluent. To optimize these working parameters,
the Response Surface Method (RSM) was used. Surface chemistry was used to determine the
adsorption process. Point of Zero Charge (PZC) was determined for the chitosan/fly ash film to find
the affinity towards metal ions in the effluent. Characterizations of the casted films were studied
using, XPS and SEM, and BET to determine the structural parameters of the film.
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Abstract

Polybenzoxazines (PBzs) are known to be the viable alternative to phenol-formaldehyde resin.
However, the high ring-opening polymerization (ROP) temperature negatively affects its
processability. On the other hand, chitosan (CS), a biomacromolecule, has been widely studied, but its
practical uses are limited because of its weak thermo-mechanical characteristics and swelling
behavior. Chemical modification of CS via grafting Bz (V-fa and V-cys) provides mutual benefits of the
use of bio-sourced, CS, and PBz in applications that need thin and flexible films, as well as the reduction
in ROP temperature of Bz to 70 oC (from 180 oC). [1] The reversible labile linkages, expansion of CS
galleries, and stability of these biobased polymer films in various media provided an improved
antibacterial activity against Staphylococcus aureus and Escherichia Coli (than the neat CS). The
synergistic interactions between polymerized Bz and solvated CS were supported by Nuclear magnetic
resonance (NMR) experiment, Raman spectroscopy, X-ray photon spectroscopy (XPS), X-ray
diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), thermogravimetry analysis (TGA),
and differential scanning calorimetry (DSC). The antibacterial activity was studied by suspension assay,
spot assay, zone of inhibition (ZOI), and fluorescence microscopy using live-/dead stain. Acellular GSH
assay further supported the antibacterial activity generated by oxidative stress on the bacterial cell.
Further, the morphological alteration on the bacteria after exposure to the polymer film was studied
by scanning electron microscopy (SEM). This work provides a potentially sustainable alternative for
antimicrobial polymer films in wound-healing and packaging applications by a simple and attractive
synthetic approach from sustainable feedstocks.
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Abstract
Nanotechnology refers to the branch of science and engineering devoted to designing, producing, and
using structures, devices, and systems by manipulating atoms and molecules at nanoscale, i.e. having
one or more dimensions of the order of 100 nanometers (100 millionth of a millimeter) or less. Silver
nanoparticles (AgNPs) are gaining a lot of interest in current years due to their novel unique properties
and their significance in different fields such as agriculture, cosmetics, drug delivery and biomedicine.
Keeping this in view, our research work was designed to investigate silver nanoparticles obtained by
using a fungal endophytic strain Chaetomium globosum, isolated from Urgenia indica which showed
signifinificant antioxidant and antimicrobial activity. In the present study, extract of C. globosum used
for the synthesis of silver nanoparticles (AgNPs) which was analyzed by UV-Visible spectroscopy. The
CgAgNPs exhibited black color and the absorption peak appeared at 542 nm which was confirmed by
XRD. Further, Fourier Transmission Infrared Spectroscopy (FT-IR) was performed to confirm the
various functional groups present in mycosynthesized CgAuNPs. FTIR analysis demonstrated the
presence of amines, flavonoids, as well as the presence of amide I linkage which possibly reduces Ag
to Ag0. The synthesized CgAgNPs exhibited potential cytotoxicity against SKMELL cells in a dose
dependent manner. Further, CgAgNPs demonstrated significant antimicrobial and antioxidant activity.
Overall, the present work provides insights into the design of nano delivery and may applied for
agriculture studies in future.
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Abstract
Discharge of wastewater in water resources generates a constant rate of water pollution problem in
worldwide. The aura of organic or inorganic pollutants in water owing to cultivation, industrialization,
and anthropogenic activities has cause problem for the environment, aquatic life, and human health.
New methods for water treatment are required for environmental alertness in the reduction of the
pollutant from local and industries wastewater. Therefore, developing an alternative technology
include the utilization of solar-driven photocatalytic reaction are effective approach for wastewater
treatment. Here, we present step-scheme (S-scheme) Bi2WO6/Fe2O3 heterojunction were constructed
by hydrothermal method. The materials were characterized by FESEM, XRD, FTIR, UV-VIS and PL
analyses. As prepared materials show stacked layer sheet Bi2WO6, Fe2O3 nanospheres and in
heterojunction Fe2O3 nanospheres deposited on Bi2WO6 surface. Experimental analysis display that
the designed Bi2WO6/Fe2O3 photocatalyst upgrade an improvement in photocatalytic performance.
Under visible light illumination, Bi2WO6/Fe2O3 heterojunction examine the discoloration of methylene
blue. The Bi2WO6/Fe2O3 heterojunction degrade 97% of methylene blue within 90 min under visible
light irradiation. We determine that the Bi2WO6/Fe2O3 heterojunction exhibit the characteristic of Sscheme based photocatalyst.
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Abstract
The CuWO4/WO3/NiFe LDH S-scheme heterojunction was successfully prepared by ultrasonic assisted
wet impregnation approach and their photocatalytic activity was also explored against the methyl
orange dye in the presence of visible light irradiation. The structural, chemical and photocatalytic
properties of the reported heterojunction was examined via various instrumental techniques. In this
work, the well-defined NiFe LDH, CuWO4 and WO3 were prepared through hydrothermal route. The
chemical states, morphological properties, optical properties and photocatalytic activities were
investigated via FE-SEM, FTIR, XRD, XPS and PL analysis. In our work CuWO4/WO3/NiFe presented
maximum photodegradation activity. The aqueous solution of methyl orange dye was prepared to
mimic the dye present in wastewater, which was then degraded by using as synthesized
CuWO4/WO3/NiFe photocatalytic heterojunction. The removal efficiency of MO was observed 98% for
CuWO4/WO3/NiFe after the 30 minute dark absorption and 100 minutes of visible irradiation.
CuWO4/WO3/NiFe also displayed the magnetic seperability after the accomplishment of reaction and
showed high stability up to five cycles of reaction. The excellent photocatalytic property to degrade
various dye discharge from the industry, under solar irradiation present CuWO4/WO3/NiFe as a
promising photocatalytic heterojunction for treatment of wastewater containing dye.
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Abstract
MXenes (Ti3C2Tx) fall under a class of two-dimensional (2D) inorganic compounds in materials
science. These materials contain several layers of carbides, nitrides, or carbonitrides of transition
metals. The thickness of overlapping layers ranges from a-single-atom to a-few-atoms. Since, MXenes
compounds possess a significant mechanical, thermal, tribological, and electrical properties, hence
these materials are being incorporated into the polymer matrix as reinforcements to get improved
composites. The impermeable nature of MXenes compounds help to strengthen the barrier properties
of polymer composites in order to obstruct the diffusion of gases and small molecules. Polymer
nanocomposites embedded with MXenes are known to have considerably enhanced barrier
properties as compared to solo polymer. In recent, MXenes-based polymer nanocomposites have
attracted the attention of biomedical scientist to explore the suitability and application aspects of such
biomaterials in various medical treatments, i.e., guided bone regeneration.
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