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“Detection and Identification System of 

Bacteria and Bacterial Endotoxin in the 

drinking water source by foldscope” 

 

 

DBT 

 

 

₹ 800000 

 

 

1 Year 

“Mass cultivation of Sphingomonas trueperi 
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Degradation in textile waste dump yard at 
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 Chellaraj Emmanueul E S, Ramachandran A M, David Ravindran A, Natesan M, 

Maruthamuthu S, Effect of rare earth elements on dry matter partioning, nodule 

formation and chlorophyll content in Arachis hypogaea L. plants., Australian Journal of 

Crop Science, 4(9):670-675, 2010, ISSN 1835-2707, (Indexed in UGC).

 Ramachandran A M, David Ravindran A, The role of MHB on Mycorrhiza infected Arachis 

hypogaea L., Journal of Pure & Applied Microbiology, vol. 2(2):477-4, 2008, ISSN: 2581- 

690X, (Indexed in UGC).

 Praveen K, Ramachandran A.M., Nivethitha M, Synthesis of Silver Nanoparticles Using 

Leaf Extract of Tridax Procumbens and Analysis of its Activity against Skin Infection 

Causing Bacteria, Strad Research, Vol 8 (9):353-359, 2021, ISSN: 0039-2049, (Indexed in 

UGC CARE GROUP II, Web of Science).


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 Ramachandran A.M., Senthil Prabhu S., Devakumar J., Rengaramanujam J., Karthik 

Sundaram S., Mahenthiren R., Varsha T.K., Hydrogel Formulation from Calotropis 

Gigantea Plant Extract Against Foot Ulcer Causing Bacteria In Diabetes, Asian J Pharm 

Clin Res, Vol 14, Issue 11, 2021, 1-4, ISSN: 2455-3891, (Indexing In Google Scholar, 

Elsevier Products (EMBASE & EBSCO), Index Copernicus).

 Other Publications: International / National Journals 

 

 A. M. Ramachandran, Bacterial Isolates from Pharmaceutical Industry Environment 

and Water System, Asian Journal of Applied Science and Technology Vol 1 (9), Pages 01-

13, 2017, ISSN:2456-883X, (Indexed in International Scientific Intex/ Google Scholar, 

Google,

Academia, SSRN, Researchgate). 

 Ramachandran AM and David Ravindran A, Biocontrol of Aspergillus root rot by tripartite 

symbiosis in groundnut. Int. J. Adv. Res. Biol. Sci., Vol 4(9): 5-15, 2017, ISSN: 2348-8069, 

(Indexed in Google Scholar).

 Appanna Mohanram Ramachandran, Kiruthika Balasubramani, Nivetha Selvaraj and Piruthika 

Ravanan, Dye Degrading Microbial Isolates from Textile Soil - A Monograph, 
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2321-3272, (UGC Approved, Index Copernicus, Journal index).

 Harsha Karunakaran, Ramachandran A. M., Saranya S. and Manju M, Isolation of 

Lactobacillus from Non-Dairy Products and Assessment Of their probiotic Properties, 

World Journal of Pharmaceutical And Life Sciences, Vol. 6(8): 226-23, 2020, ISSN: 2454- 

2229, (Web of Science Group, Academic Research index, Indian Citation Index, Index 

Copernicus).

 Saranya S., Ramachandran A. M., Manju M and Harsha Karunakaran, An In Vitro study 

of Ipomea Carnea and Piper Betel Leaf Extract Mixture on Anti diabetic and bacterial 

endotoxin neutralization, World Journal of Pharmaceutical and Life Sciences, vol 6(8): 257- 

263, 2020, ISSN: 2454-2229, (Web of Science Group, Academic Research index, Indian 

Citation Index, Index Copernicus).

 Manju M., Ramachandran A.M., Saranya S and Harsha Karunakaran, Seaweed Extract – A 

source for cosmetic formulation and antibacterial activity, International Journal of 

Multidisciplinary Educational Research, Vol. 9(7):1-12, 2020, ISSN: 2277 – 7881, (SCIRUS, 

International Scientific Index, Scribd, ULRICHS WEB, Scope Med, Index scholar).





 Nivethitha.M, Ramachandran A.M, Green Synthesis of Silver Nanoparticles Using Zingiber 

Officinale Rhizome Extract and Its Application on Diabetic Foot Ulcer, International 

Journal of Creative Research Thoughts, Vol 9(7): 584-591, 2021, ISSN: 2320-2882, UGC 

Approved Journal No: 49023 (18), (Indexed in Google Scholar, SSRN, Semantic Scholar 

Research Gate, Thomson Reuters).

 

 Priyadharshini.R, Renuga devi.S, Saranya.T, Ramachandran A.M, Construction Of 

Simplified Microbial Consortium from Gold Ornaments and their sensitivity against 

Disinfectants, International Journal of Creative Research Thoughts, Vol 9(8): 425-434, 2021, 

ISSN: 2320- 2882, UGC Approved Journal No: 49023 (18), (Indexing In Google Scholar, 

SSRN, Semantic Scholar Research Gate, Thomson Reuters).

 Renuga devi. S, Priyadharshini. R, Saranya. T, Ramachandran A.M, Evaluation of Microbial 

Load on Combs in various places within the Tirupur District, Tamil Nadu, and sensitivity 

pattern of Disinfectants, International Journal of Creative Research Thoughts, Vol 9(8):774- 

786, 2021, ISSN: 2320-2882, UGC Approved Journal No: 49023 (18), (Indexing In Google 

Scholar, SSRN, Semantic Scholar Research Gate, Thomson Reuters).

 Saranya. T, Renuga devi. S, Priyadharshini. R, Ramachandran A.M, Antibacterial and 
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822, 2021, ISSN: 2320-2882, UGC Approved Journal No: 49023 (18), (Indexed in Google 

Scholar, SSRN, Semantic Scholar Research Gate, Thomson Reuters).

 Rama T.C., Ramachandran A. M., Topical Gel Formulation from Cassia Auriculata Flower 
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 G Karpagam , K Pavithra , S Kowsalya ,R Devadharshini , P Mohana priya and A M 

Ramachandran, Cow urine based dermal defender: A review, World Journal of Advanced 

Research and Reviews, 18(01), 1114–1121, 2023, ISSN 2581-9615 (Google Scholar, Cross 

Mark, Scilit).

 Ramachandran A. M., Arivishnu G and Paul Abiaa J, Formulation of Cow Urine and 

Papaya Seed Extract Powder based Medicinal Soap and Its Antibacterial Activity 
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Identification and Assessment Of Antimicrobial, Antioxidant, Antidiabetic and Anti-
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International Journal of Biology, Pharmacy and Allied Sciences, Special Issue, 2025, 14(3): 
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Saravana Kumari P and Suresh Dhanaraj, On-Site Study of Lipophilic Bacteria in the 
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Engine Oil Spills, Indian Journal of Natural Sciences, Vol.16 / Issue 93 / Dec / 2025.ISSN: 0976 

– 0997. (Google Scholar, SJR, Research Gate, Thomson Reuters) 
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Investigating Direct Current Stimulation of Wounded Cell Collectives via Bioelectronic 

Microfluidic Wound Healing: A Review, Journal Publication of International Research for 

Engineering and Management, Volume: 04 Issue: 03 Mar-2026. ISSN (O) 3107-6696. (Google 

Scholar, SJR, Research Gate, Thomson Reuters). 
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Scholar, SJR, Research Gate, Thomson Reuters). 
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Publication of International Research for Engineering and Management, Volume: 04 Issue: 03 | 

Mar-2026.  ISSN (O) 3107-6696. (Google Scholar, SJR, Research Gate, Thomson Reuters). 
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 Ramachandran A M, Nivedha A, Devadharshini R, Jaya Shree K and Riya R, 2022, “Microbes 

for Clean and Green Environment”, Volume - 2 (ISBN:978-93-91342-06-7).

 Ramachandran A. M., Nivethitha M., 2022, Immunology, Medical Microbiology and 

Genetic Engineering (Lab Manual for PG students), Published by Dr. N.G.P. Arts and Science 

College, page no.1-50, ISBN NO 978-81-960241-9-2.

 Ramachandran A M, Paul Abiaa J, Arivishnu G. Joel J S Vijay and Vishmitha M, “Bioactive 

Phytochemicals: Recent Developments in Extraction, Isolation, Characterization and 

Applications”, Published By: INAM Pathipagam Coimbatore, Tamil Nadu, India, First 

Edition: September 2024, Volume 1, page no.32-42. 9600370671. ISBN: 978-93-95137-80- 

 Ramachandran A M, Mithra K, Siya Saji, Priyanka, Naveen kumar, Vethanantha G, 

Kanchandevi K, “Next-Gen Microbiology: Global Perspectives”,- Emerging Trends in 

Microbiology” Published By: Newethic Publication, Coimbatore, Tamil Nadu, India, First 

Edition: April 2026, Volume 1, ISBN: 978-81976772-5-0. 
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 Presentations in Conference  

 

 Efficacy of N2 fixing bacteria and AMF in seedling mixed to colonize plants roots and 

control root diseases of Arachis hypogaea L., An international symposium on Microbial 

Biotechnology: Diversity, Genomics and Metagenomics, 49th Annual conference of 

Association of Microbiologist of India at Delhi University, New Delhi, 18 -Nov-2008 to 20- 

Nov-2008.

 An approach to reduce starch content in sago effluent by biological agent and ionization, 

National conference on Genomics and proteomics in bioprospecting-Role in Healthcare 

Development, Dept of Biotechnology, Dr. N.G.P. Arts and Science College, Coimbatore, 21- 

Dec-2016.

 Formulation of Moringo based herbal tooth paste against Streptococcus mutants, 

International conference on Recent innovation in Health & biological sciences, PSG College 

of Arts and Science, Coimbatore, 14 Jul-2023 & 15 Jul-2023.

 Fungi candidate for degrading Poly Aromatic Hydrocarbon (PAH) compounds in 

automobile engine oil and grease spilled soil in the International conference on “Recent 

Trends on Fungal Applications in Agriculture, Industry and Biomedical Process” (IFAAIB– 

2024) held at Madurai Kamaraj University, Madurai Tamil Nadu, India on 25th October, 

2024.

 Ameliorate the Biodegradation of Used Engine Oil/Grease Spilled Soil In Automotive 

Shop By Lipophilic Bacteria, Departments Of Biotechnology, Microbiology and Food 

Processing Technology & Management Jointly Organizes BIOSUMMIT 2025 International 

Conference On Innovation In Biosustainability (ICIB) at HICAS on 31st January 2025. 

 Participation in Conference  

International 

 Conference on Research and Development in Biosciences, Dept of biotechnology and 

microbiology, Kannur University, Thalassery Campus, Palayad, Kannur, 17 to 19-Jan- 2019.

 Conference on Recent innovation in Health & biological sciences, PSG College of Arts and 

Science, Coimbatore, 14 Jul-2023 & 15 Jul-2023.

National 

 Conference on Transitional and Translational Scenarios in Biological Sciences (3 I’s- In vitro 

to in silico) DBT and ICMR sponsored national level conference has been participated as 



organizer at Dr. N.G.P. Arts and Science College, 9 and 10-Sep-2016.

 Conference on Recent Innovation in Nanomedicine & Drug Delivery, DDU Kaushal Kendra 

& Department of Applied Sciences, Mangaluru, 3-Sep-2018.

 Participation in Orientation Programme / Short Term Courses  

 

 One Week Online Course for Aspirants of CSIR-NET in Life sciences Organized by PG and 

Research Department of Zoology, Jamal Mohamed College, Tiruchirappalli from 5th –11th - 

May 2020.

 NPTEL Online Certification program on Cell culture techniques, by NPTEL, Jan-April, 

2020.

 One Week Online Certificate Course on Digital Teaching Techniques by ICT Academy from 

10th – 15- Aug- 2020.

 NPTEL Online Certification program on Applied Environmental Microbiology, by 

NPTEL, Jan- April, 2023.

 UGC sponsored online refresher course in Life Sciences conducted by UGC-MMTTC, 

Bharathiyar University held from 18th September to 1st October, 2024 and obtained A+ grade.

 FDP Digital Marketing Professional Program course completed and the certificate is awarded 

to for successfully completing the course on February 4, 2026 in Infosys Springboard.

Gene Bank Submissions  

 Ramachandran, A. M. and David Ravindran, A. Rhizobium sp. GRU-2/09 16S ribosomal 

RNA gene, partial sequence, GQ243694.

 Ramachandran, A. M. and David Ravindran, A. Rhizobium sp. GRU-1/09 16S ribosomal 

RNA gene, partial sequence,GQ243693.

 Saravanan, J. A., Ramachandran, A. M. and David Ravindran, A. Rhizobium 

leguminosarum strain GU-1 16S ribosomal RNA gene, partial sequence, EU722290.1

Participation in Workshop/Training  

 National level IP Awareness and Training Programme under National Intellectual Property 

Awareness Mission, held on 28-July-2026 organized by IPR, Govt. of India.

 Inclusive Education Toolkit and Role of Artificial Intelligence in Inclusive Education and 

Assistive Technologies held on 24th July 2025 jointly organized by Nottingham Trent 

University, United Kingdom and Indian Institute of Technology Palakkad, Kerala.



 Flow Cytometry Basics and Applications workshop held at the Department of Biological 

Sciences and Engineering on 28-July-2025 organized by IIT, Palakkad. 

 National level workshop cum training Programme on Polymerase Chain Reaction (PCR) 

organized by the National Institute of Food Technology, Entrepreneurship and Management 

(NITEM-T), Thanjavur held on 4-Aug-2023.

 E Workshop cum Discussion forum on High end characterization of Microalgae: Overcoming 

the Technological Barriers, from 3 & 4-Mar- 2021, TERI.

 Research Based Pedagogical tools, DBT, British Council, IISER Pune, and Sacred Heart 

College, Kochi, Kerala, 11 to 14-Oct-2017.

 Participation in Faculty Development Programme  

 One Week I n t e r n a t i o n a l  FDP Program on Interdisciplinary Applications of Science  

and Artificial Intelligence, February 9th  to 18th  2026 at RVS College of Arts and Science 

and Science College, Coimbatore.

 Three days FDP on Molecular Docking and Green Technology on 05 , 06 and 09 June, 2025 

organized by Iyarvi Research Center for Bioinformatics (IRCB) and Dr. N.G. P. Arts and Science 

College.

 Two days FDP on Tech Enabled Teaching on 21st & 22nd  September 2025 organized by 

Bright Hawk Infotech Solutions.

 Two days FDP on Critical and Creative Thinking Skills on 5th & 6th August 2024 organized 

by IQAC of Michael Job Memorial College of Education for Women.

 AICTE Training and Learning (ATAL) Academy Online Elementary FDP on Drug 

Engineering through Bioprospecting, 12 to 16-July-2021.

 One Week online FDP Program on Research Methodology and Pedagogy for Tertiary 

Education, June 15 to 21-June-2021Dr. N.G. P. Arts and Science College, Coimbatore.

 One Week FDP Program on Quality Initiatives in Higher Education, Dr. N.G.P. Arts and 

Science College, Coimbatore, Sri Ramakrishna College of Arts and Science, Coimbatore, Gobi 

Arts and Science College, Gobi, Vellalar College for Women, Erode, 13 to 20-Apr- 2020.

 One week FDP Programme on Moodle Learning Management System, Dr. N.G.P. Arts and 

Science College, Coimbatore, 04-May-2020.



 Seven days FDP on NAAC Revised Accreditation Frame Work and OBE Assessment 

Methodology, Dr. N.G.P. Arts and Science College, Coimbatore, 27-May-2019 to 02-Jun- 

2019.

 Seven days FDP on Quality Measures in Higher Education, Dr. N.G.P. Arts and Science 

College, Coimbatore, 3 to 9-Dec-2019.

Conference / Seminar / Workshop Organized  

 Organizing Secretary of 17th Louis Pasteur Memorial National Symposium in Alternative 

Medicine for Combating Infectious Diseases (AMCID-2022), D.N.G.P. Arts and Science 

College, 27th & 28th - February-2025.

 Organizing Secretary of 15th Louis Pasteur Memorial National Symposium in Microbial 

Prospecting and Entrepreneurship (MPE-2023), D.N.G.P. Arts and Science College, 22- 

September-2023.

 Organizing member, National Conference on Interdisciplinary Approaches on Dynamics of 

Bioscience Research, Faculty of Biosciences and DBT- Star College Scheme, Dr. N.G.P. 

Arts and Science College, 28-March-2023.

 Organizing member, International Symposium on Role of Multidisciplinary Research in 

Microbiology for Sustainable Development, Dept. of Microbiology and DBT-Star 

College Scheme, Dr. N.G.P. Arts and Science College, 9 to 10-March-2023.

 Organizing Member, International Seminar on Perspectives of nanotechnology in medical 

applications, Dr. N.G.P. Arts and Science College. Nov-2022.

 Organizing Secretary, Workshop on Identification Fungi & Algae and Training in 

Foldscope- WIFATF-2019, under DBT Star Scheme, Dr. N.G.P. Arts and Science College, 

06 & 07-Feb-2019.

 Organizing member, National Workshop on Intellectual Property Rights-2019, IPR cell 

and DBT star scheme, Dr. N.G.P. Arts and Science College, 15-Feb- 2019.

 Organizing Member of 10th Louis Pasteur Memorial National Symposium in Nanotechnology

in drug delivery a tool for biology and medicine (PSNDD-2017), Dr. N.G.P. Arts and 

Science College, Coimbatore. 

 Organizing member of 14th national conference of IAAM on Transitional and Translational 

Scenarios in Biological Sciences 09 – Sep- 2016 & 10– Sep- 2016, at Dr. N.G.P. Arts and 

Science College.

  



Invited Speaker / Session Chair- Conference / Seminar / Workshop  

 In-house Lecture on the title Corrective and Preventive Measures on Lab, Dr. N.G.P. Arts 

and Science College, Coimbatore, 12-May-2022.

 Online lecture workshop presentation on Quality Analysis in Pharmaceutics, under the DBT- 

star scheme, Department of Microbiology, 7-October-2021.

 Online Guest Lecture on Career Opportunities for Microbiologist in Pharmaceutical 

Industry, Department of Microbiology, School of Life Sciences, Vels Institute of Science 

Technology and Advanced Studies, Chennai, 7-December-2021.
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Abstract 

Wound healing remains a major clinical challenge due to infection risk, slow tissue regeneration, and the 

limited therapeutic function of conventional dressings. Advanced wound care increasingly focuses on bio-active 

and targeted delivery systems that can actively support repair. Bio polymer- based nano materials have emerged 

as promising platforms in this area. Among them, chitin and chitosan are widely investigated because of their bio 

compatibility, biodegradability, antimicrobial activity, and film-forming ability. Although crustaceans are the 

primary commercial source, mushrooms represent a sustainable, renewable, and non-allergenic alternative source 

of these polymers. Recent research highlights the integration of mushroom-derived chitin and chitosan with post-

biotic compounds and nanogel systems to improve wound healing outcomes. These hybrid systems enable 

controlled release, enhanced antimicrobial action, and anti-inflammatory effects at the wound site. This review 

outlines extraction approaches, characterization methods, nanogel formulation strategies, and the therapeutic 

potential of post-biotic-loaded chitosan systems for targeted wound healing applications. 

 

Keywords: chitin, chitosan, postbiotics, nanogel, wound healing  

 

INTRODUCTION: 

The repair of wounds is an extremely complicated and very tightly controlled process at the cellular level 

that involves phases like homoeostasis, inflammation, proliferation, and tissue remodeling among others that 

follow each other sequentially and partially overlap. If for one reason or another any of these phases is disturbed, 

the wounds that don't heal properly such as diabetic ulcers, burns, and post, surgical infections, which still 

constitute a major burden of the global healthcare system, may appear. In fact, these types of wounds are not only 

more likely to get infected with microorganisms but also show the signs of prolonged inflammation and delayed 

tissue regeneration, therefore, it is understood that there is a gap for advanced bio materials aimed at having a 

higher therapeutic efficacy (Kamoun et al., 2017; Azuma et al., 2015) 
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Chitin belongs to the nature, derived polyacrylamide class, it consists of, (14), linked N, acetyl, D, glucose 

units, and it is one of the essential structural components of crustaceans, insects as well as fungi. 

Chitosan is a product obtained after delineating chitin and it possesses superior photochemical and 

biological characteristics than chitin such as biodegradable, biocompatible, non, toxic, and antimicrobial. Because 

of these properties, various studies have been carried out relating to the application of chitosan as a wound healing 

biomaterial where it stimulates fibroblast proliferation, collagen accumulation, and tissue regeneration (Kumar, 

2004; Jayakumar et al., 2017). 

Recent progress in nanotechnology has led to an increase in the potential uses of chitosan by developing 

nanoscale systems like nanogels. Nanogels prepared with chitosan produce a three, dimensional crosslinked 

network which can encapsulate drugs and release them in a controlled and sustained way. These formulations not 

only stabilize the drugs but also improve their availability to the body and allow them to be delivered in a targeted 

manner at the site of the wound, thus quickening the process of healing. Moreover, dressings made with nanogels 

are known to retain a moist condition which is very helpful in the healing of tissues and the prevention of microbial 

infections (Zhang et al., 2023; Pires et al., 2023). 

Recently, postbiotics have become quite a hot topic and are now viewed as a genuine substitute for 

probiotics in medicine. Postbiotics are essentially a range of bioactive components that originate from living 

beneficial microbes after they have gone through metabolism, such as organic acids, antimicrobial peptides, 

enzymes, and polysaccharides. 

Postbiotics, unlike live probiotics, are safe from the infection point of view and have no problems with stability, 

and still, they exhibit the same types of biological activities, e.g., antimicrobial, anti, inflammatory, and 

immunomodulatory properties 

Mushrooms are a green and environmentally, friendly source of chitin and chitosan, which are very 

desirable. Fungal chitin, in comparison to that traditionally obtained from crustaceans, has a number of merits such 

as lower allergenicity, simpler extraction process, and higher environmental sustainability. The discovery of chitin 

as one of the components in fungal cell walls, where it is usually found in complex with glucans, offers novel 

structural and functional features that could be exploited in biomedical applications (Jones et al., 2020; Kim, 

2011). Hence, combining mushroom, sourced chitosan with nanogels loaded with postbiotics can be seen as a 

fresh, highly efficient method for targeted wound healing. Such a multifunctional system integrates pathogen, 

fighting properties, the release of medicine in a controlled manner, and facilitation of tissue regrowth, thus it is an 

attractive method to surpass the problems of traditional wound healing therapies (Azuma et al., 2015; Zhang et 

al., 2023; Aguilar, Toal et al., 2018). 

2. SOURCES OF CHITIN FROM MUSHROOM: 

In fact, mushrooms have been identified as one of the major and sustainable sources of chitin, mainly due 

to their availability, low cost, and environmental benefits over crustacean sources. The cell walls of fungi are made 

up of chitin, glucan complexes that not only give structural strength but also determine the physicochemical 

characteristics of the extracted chitin. It is a well, known fact that species like Agaricus bisporus and Pleurotus 

ostreatus are the most popular ones due to their high chitin content and easy growing methods (Jones et al., 2020; 

Kim, 2011). 

Compared to crustacean, derived chitin, fungal chitin contains fewer minerals and is less allergenic, which 

are factors that increase its applicability in the biomedical field. Fungal sources also get rid of the problem of 
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seasonality and through the cutting down of environmental waste from seafood processing, they are at the same 

time enabling sustainable biomaterial production (Aranaz et al., 2021). 

3. EXTRACTION OF CHITIN FROM MUSHROOM: 

Chitin extraction from mushrooms is a multi, stage process wherein each step removes proteins, minerals, 

and pigments. Firstly, the mushroom biomass for extraction is washed thoroughly, dried, and subsequently, it is 

ground to a fine powder to allow for better penetration of the chemicals during the treatment steps. Following this, 

the deproteinization step is undertaken by treatment with alkaline solutions such as sodium hydroxide, which is 

very effective in removing proteins and other organic residues from the material (Roberts, 1998). Then, the 

demineralization step is carried out with dilute hydrochloric acid to dissolve the inorganic salts. As fungi contain 

very few minerals, the treatment can be very mild. At the discoloration step, pigments are removed by treatment 

with organic solvents such as ethanol or acetone to yield purified chitin. Lastly, the material is washed thoroughly, 

and dried to yield chitin that can be further processed (Kumar, 2004). 

4. CONVERSATION OF CHITIN TO CHITOSAN: 

Chitosan is a derivative of chitin. It is obtained by a deacetylation process, which includes the removal of 

acetyl groups. This is achieved by treating chitin with concentrated sodium hydroxide at high temperatures. In this 

way, N, acetyl, D, glucosamine units are chemically changed into D, glucosamine units, the polymer thus having 

higher solubility and reactivity. The extent of deacetylation is the key factor that largely influences the 

physicochemical and biological properties of chitosan (Muzzarelli, 2009). When the degree of deacetylation goes 

up, the antimicrobial property as well as the solubility of chitosan improves. In this way, the biopolymer becomes 

more suitable for biomedical applications.Chitosan's polycationic character gives it the ability to bind to microbial 

cells that are negatively charged and, thus, can break down the cells' membranes (Tamara et al., 2018). 

5. PREPARATION OF POSTBIOTICS: 

Postbiotics are a diverse group of bioactive compounds that are formed as a result of microbial 

fermentation, a process that mainly involves metabolites such as organic acids, peptides, enzymes, and 

polysaccharides. These products are derived from beneficial bacterial strains like Lactobacillus and Bacillus 

species that have been grown, then the microbial cells are removed by centrifuging and filtering (Salminen et al., 

2021). Compared to probiotics, postbiotics do not have live microorganisms; thus, postbiotics cannot cause 

infections or become unstable. They have anti, microbial, anti, inflammatory, and immune, modulatory properties 

which make them very flexible for use in wound healing formulations (Aguilar, Toal et al., 2018) 

6. SYNTHESIS OF CHITOSAN NANOGELS: 

Chitosan nanogels are generally made via the ionic gelation technique. The principle of this technique is 

that the positively charged chitosan interacts with the negatively charged crosslinker, e.g., sodium 

tripolyphosphate. The product of this reaction is finely, dispersed nanoscale gel particles with outstanding stability 

and biocompatibility (Calvo et al., 1997). Encased inside these nanogels, bioactive compounds are well, protected 

and their release at the wound site can be regulated. Besides, the minute size of these nanogels facilitates the drug 

to go through the tissues and therefore, the therapeutic effects are greatly enhanced as compared to the conventional 

drug delivery systems (Pires et al., 2023). 

7. INCORPORATION OF POSTBIOTIC INTO NANOGELS: 

One can incorporate postbiotics into chitosan nanogels by mixing the bioactive extract with the chitosan 

solution before crosslinking. Hence, the postbiotic compounds can be entrapped inside the nanogel network, which 

will result in more effective stability and gradual release. The process of incorporation should be done in proper 
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conditions to keep the biologically active properties of postbiotics intact (Zhang et al., 2023). The postbiotic 

loaded nanogels obtained combine antimicrobial properties of chitosan with the bioactive properties of postbiotics, 

thus rendering a better wound healing effect. 

8. CHARACTERIZATION OF CHITIN AND CHITOSAN: 

Characterization of chitin and chitosan is crucial in understanding their structural and functional properties. 

The essential and one of the most widely used methods for identifying the functional groups of chitosan and chitin, 

thus illustrating the deacetylation process, is Fourier Transform Infrared (FTIR) spectroscopy. Moreover, X, ray 

diffraction (XRD) technique is employed to evaluate the degree of crystallinity, whereas the surface morphology 

is analyzed by scanning electron microscopy (SEM) (Kumar, 2004). The degree of deacetylation, i.e., the amount 

of acetyl groups in chitin that have been replaced by amine groups, is mainly figured out through various 

spectroscopic methods. Besides solubility of the material, mechanical strength, and biological activity can also be 

influenced by this factor among others. Hence, an accurate characterization is indispensable if one wants to use 

chitosan for biomedical applications. 

9. CHARACTERIZATION OF NANOGELS: 

Nanogels are physically and chemically characterized based on attributes like particle size, zeta potential, 

swelling behaviour, and drug release profile. Particle size measurement is most often done using dynamic light 

scattering (DLS), while zeta potential also reflects the stability of the nanoparticle suspension.  

Swelling experiments help understand the extent of water uptake which is an important factor in wound 

healing since it helps to provide a moist wound environment (Akhter et al., 2023 ). 

Drug release profiles of nanogels can indicate a controlled release of drugs from the nanogels which is 

very beneficial for long term therapeutic effects. Collectively, these attributes govern the potency of nanogels as 

therapeutic agents in wound healing. 

10. MECHANISM OF WOUND HEALING: 

Mechanically, chitosan, based nanogels aid in wound healing through various mechanisms such as 

providing the antimicrobial property, anti, inflammation effects, as well as the stimulation of cell proliferation. 

Because chitosan is polycationic, it can interact with microbial cells by lysing their membranes; thus, it can prevent 

infection (Rajinikanth et al., 2024). Moreover, chitosan plays a major role in tissue regeneration by enhancing 

collagen deposition and angiogenesis. In addition, the use of postbiotics allows for more healing advantages such 

as the reduction of inflammation and the stimulation of the immune system, thereby facilitating fast wound healing 

(Akhter et al., 2023). 

11. APPLICATION IN TARGETED WOUND HEALING: 

One of the major postbiotic, loaded chitosan nanogels applications has been their use in treating chronic 

wounds, such as diabetic ulcers, burn injuries, and surgical wounds. These nanogels can deliver drugs precisely to 

the target, keep the wound moist, and continuously give out the medicine to the wound, thereby outclassing the 

traditional wound dressings (Liu et al., 2021). Besides that, these dressings help to change the dressings less often 

and make the patient more comfortable, which is why they are very good for practical use in clinics. 

12. ADVANTAGES AND LIMITATIONS: 

Besides their biocompatibility, biodegradability, antimicrobial and environmentally friendly nature, 

chitosan based nanogels also have these advantages. However, the main disadvantages of chitosan remain 

complicated extraction methods, variability of raw materials, and problems of large scale production (Aranaz et 

al., 2021). 
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13. Conclusion Producing 

Mushroom, derived chitin and chitosan: Extract, characterize, and manufacture powder is not only 

environmentally friendly and sustainable but also a very efficient approach to get high performance biomaterials. 

Combining postbiotics with chitosan nanogels elevates their therapeutic effects thus resulting in a 

multifunctional platform for efficient targeted wound healing. Further research should be directed at improving the 

extraction method, increasing production capacity, and clinically validating the healing efficiency. 
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