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Abstract: The injuries and its infections are the most painful form of trauma. Wound infections are the growth of 
microorganisms within the wound area. This infection causes the body’s immune system, inflammation and damages the tissue 
within the wound site. Hence, there is an immense need to formulate new dressing materials for wound dressing application. 
To know more about new dressing material working it is need of time to study the mechanism of wound healing. Today’s review 
focus on mechanism of wound healing, wound dressing, new dressing material and necessity of wound dressings. 
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I. INTRODUCTION 
Scientist all over the world is trying to find out the comfort zone to many kind. It may be food habits like probiotics for healthy life 
or protection to body skin as nutraceutical products [1, 3, 18-27]. Human skin is one of the important and protective organs of the 
body. Every year, several million people have affected skin injury of both acute and chronic nature [1, 2]. Worldwide 3, 00,000 
people die every year in lower middle-income countries due to the chronic and burn injury [2]. The injuries and its infections are the 
most painful form of trauma. Wound infections are the growth of microorganisms within the wound area. This infection causes the 
body’s immune system, inflammation and damages the tissue within the wound site. Therefore, it causes delay in wound healing 
and may come to life-threatening infections [3].  Thus, these bacterial wound infections are serious complications of wound 
management. Initially, microorganisms of an initial stage of the infected process involved gram-positive Staphylococcus aureus (S. 
aureus) and Streptococcus pyogenes (S. pyogenes) bacteria. Gram- negative bacteria such as Escherichia coli (E. coli) and 
Pseudomonas aeruginosa (P. aeruginosa) etc are involved in later stage of the infectious process that is when a chronic wound is 
formulated [4]. The main signs of wound infections include pus formation, spreading redness, increased pain or swelling, and 
fever for patients [5]. This problem can be overcome by protecting the wound from proper antibacterial wound dressing materials. 
Based on these, different types of dressings are available in the market. Most of these dressing materials are lacking one or the other 
reasons such as low level of mechanical properties, insufficient blood clotting ability, lower swelling ability, and inadequate 
antibacterial activity [6, 7]. Hence, there is an immense need to formulate new dressing materials for wound dressing application. 
The potential dressings offer the development of antibacterial dressings based on biomaterials has become an important area of 
research because of the materials are of biological origin [8, 9]. According to the literature study, biomaterials based composite 
materials have been used as the best wound dressing materials [10]. The main aim of this chapter is to introduce the background of 
wound and healing process, wound healing model, the necessity of wound dressings, types of dressings and requirements of 
wound dressing materials. Further, it also focuses on the different types of biomaterials and the advantages of Silk fibroin (SF) 
and its composite films for wound dressing applications. 
 
A. Wound and wound Healing Process 
1) Wound: The wound is a type of injury to the body. It damages the underlying tissue with disruption in anatomical structure and 

function due to accidents, burns, surgery etc. [11]. The wounds are classified into several types according to the wound depth, 
tissue loss, and type of injury, location or clinical appearance of the wound. Wounds are classified into two types based on 
wounds with and without tissue damage. Wounds by tissue damage comprise second and third-degree burns wounds, diabetic 
foot ulcer etc. and wounds without tissue damage comprise first- degree burn wound and laceration etc [12]. According to the 
time of healing process, wounds are divided into two different types, first acute wound and second chronic wound. The acute 
wound heals normally 8-12 weeks, and the chronic wound heals very slowly beyond 12 weeks [13]. Wounds involving 
epidermis only is called a superficial wound whereas wound includes epidermis, deeper dermal layer, blood vessels etc. 
considered as partial thickness wounds. When wound consisted of epidermis, dermis and subcutaneous tissue may be referred 
to as full thickness wounds [14]. 
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2) Wound Healing Process: Wound healing progress is the multistep method for formation of cell growth and tissue 
regeneration. It is a typical biological process in human anatomy shows in figure 1.1. Regeneration of tissue is achieved by four 
phases including coagulation or haemostasis, inflammation, proliferation, and remodeling or maturation phase. 

 

 

 

 

Figure 1.1 Schematic diagram of the wound healing process of (A) Haemostasis, (B) Inflammation, (C) Proliferation and (D) 
Remodeling. 
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The first phase of hemostasis is within the first few minutes of injury, with the production of a fibrin clot in the blood to the injured 
site and vascular constriction [15, 16]. Surrounding wound tissue and blood clot release cytokines and growth factors such as 
interleukin-1 (IL-1) β, tumor necrosis factor (TNF)-α, transforming growth factor (TGF) β, platelet-derived growth factor (PDGF), 
basic fibroblast growth factor (bFGF), epidermal growth factor (EGF), which causes migration of neutrophils (after 6 hrs), formation 
of initial matrix for early wound healing by fibrins, lymphocytes and histiocytes (after 12 hrs) . 
During the inflammation phase, dead and damaged cells are cleared out, along with microorganisms and debris. In this stage, 
neutrophils appear in the wound area, followed by lymphocytes and monocytes which differentiate into macrophages. This takes 
place with the process of phagocytosis. In this process, the bacteria, foreign particles and injured tissues are removed. Neutrophils 
also create substances like proteases and reactive oxygen species (ROS) that cause some supplemental bystanders damage. In the 
wound healing process, macrophages show various roles. Macrophages release cytokines and cytokines stimulate the inflammatory 
response by activating additional leukocytes. Macrophages are responsible for inducing apoptotic cells (including neutrophils) thus 
paving the way for the resolution of inflammation [16]. 
The proliferative phase is beginning from the 3rd day after the formation of wound and lasts for about 2 weeks thereafter. During the 
proliferative healing phase, fibroblast migration, deposition, collagen synthesis, angiogenesis and granulation tissue formation takes 
place in the wounded area. Fibroblasts generate collagen also glycosaminoglycans and proteoglycans that are major constituents of 
the extracellular matrix (ECM). 
In the final remodeling phase, reversion of several newly created tissues occurs. Scar maturation is another major avenue in this 
phase of healing. Collagen remodeling and maturation continues for two years [14-16]. 

 
II.  CONCLUSION 

Wound healing is the natural process, but if it not start in time may result into many dreadful health condition. Minor accident to 
major surgery are closely related to the wound healing. Thus by knowing the mechanism of wound healing and new strategy to 
develop the new dressing material can save lives of many people with good and timely healing of the patient.  

 
REFERENCES 

[1] Y. Chen, M. Fischbach, Y. Belkaid, 2018, Skin microbiota-host intercations, Nature, 553, 427-436. 
[2] A. S. Vidyadhar, and A. M. Vartak, J Burn Care Res, 2017, Impact of Ulinastatin on Outcomes in Acute Burns Patients 39, 109-116. 
[3] A. R. Patil, S. S. Shinde, P. S. Kakade, & J. I. D’souza 2015. LactobacillusModel Moiety a New Era Dosage Form as Nutraceuticals and Therapeutic Mediator. 

In Biotechnology and Bioforensics Springer, Singapore 11–21.  
[4] M. Sulca, C. Remuzgo, J. Cardenas, S. Kiyota, E. Cheng, M. Bemquerer, M. Machini, 2017, Neutralization of hemorrhagic snake venom, Toxicon, 134, 

30-40. 
[5] M. Kuehl, R. Moriarty, T. Richards, R. Verhofstad, M. Borens, O. Kates, S. Morgenstern, Injury, 2018, Infection after fracture fixation: Current 

surgical and microbiological concepts, 49, 511-522. 
[6] M. Fonder, G. Lazarus, D. Cowan, B. aronson-Cook, A. Kohli, A. Mamelak. J. Am Acad Dermatol, 2008, Treating the chronic wound: A practical 

approach to the care of nonhealing wounds and wound care dressings, 58, 185-206. 
[7] Y. Zhou, D. Yang, X. Chen, Q. Xu, F. Lu, J. Nie, Biomacromolecules, 2008, Electrospun water-soluble carboxyethyl chitosan/poly(vinyl alcohol) 

nanofibrous membrane as potential wound dressing for skin regeneration, 9 349−354. 
[8] Z. Hussain, H. Thu, A. Shuid, H. Katas, F. Hussain, Current drug targets, 2018,  Recent Advances in Polymer-based Wound Dressings for the Treatment of 

Diabetic Foot Ulcer: An Overview of State-of-the-art, 19, 527-550. 
[9] S. Ahmed, S. Ikram, S. Kanchi, K. Bisetty, In Biocomposites, 2018, 17, 295- 316. 
[10] T. Khampieng, S. Wongkittithavorn, S. Chaiarwut, P. Ekabutr, P. Pavasant, P. Supaphol, J Drug Deliv Sci Tec, 2018, Preparation of Alginate-Based 

Biomaterials and Their Applications in Biomedicine, 44, 91-100. 
[11] S. Eming, P. Martin, M. Tomic-Canic, Sci Transl Med, 2014, Wound repair and regeneration: Mechanisms, signaling, and translation, 6, 265sr6-265sr6.B. 

Lipsky, M. Silverman, W. Joseph, Open Forum Infect. Dis., Oxford University Press, 2017, A Proposed New Classification of Skin and Soft Tissue 
Infections Modeled on the Subset of Diabetic Foot Infection, 4, 1-8. 

[12] C. Thompson, M. Fuhrman, Nutr Clin Pract, 2005, Nutrients and wound healing: still searching for the magic bullet.20, 331-347. 
[13] A. R. Siddiqui, J. Bernstein, Clin Dermatol, 2010, Chronic wound infection: Facts and controversies, 28, 519-526. 
[14] M. Flanagan, J Wound Care, 2000, The physiology of wound healing, 9, 299-300. 
[15] S. Singh, A. Young, C. Mcnaught, Surgery (Oxford), 2017, Facts in wound healing: a review, 35, 473-477. 
[16] M.   Berthet,   Y.   Gauthier,   C.   Lacroix, B. Verrier, C. Monge, Trends   Biotechnol., 2017, 35, 770-784. 
[17] P. Martin, S. Leibovich, Trends Cell Biol., 2005, Inflammatory cells during wound repair: the good, the bad and the ugly, 15, 599-607. 
[18] A. Patil, J. Disouza, S. Pawar, Shelf life stability of encapsulated lactic acid bacteria isolated from Sheep milk thrived in different milk as natural media, Small 

Rumin. Res. 170 (2019) 19–25. https://doi.org/10.1016/j.smallrumres.2018.09.014. 
[19] Abhinandan Patil, Shivaji Pawar, John Disouza, GRANULES OF UNISTRAIN LACTOBACILLUS AS NUTRACEUTICAL ANTIOXIDANT AGENT, 9 

(2017) 1594–1599. https://doi.org/10.13040/IJPSR.0975-8232.9(4).1594-99. 
[20] Abhinandan Patil, S. Pawar, Health benefits of Probiotics by Antioxidant Activity: A review, Pharma Times. 50 (2018) 1–3. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429 

                                                                                                                Volume 9 Issue VIII Aug 2021- Available at www.ijraset.com 
     

 
2780 ©IJRASET: All Rights are Reserved 

 

[21] A. Patil, J. Disouza, Shivaji Pawar, Probiotic potential of Lactobacillus plantarum with the cell adhesion properties, J. Glob. Pharma Technol. 10 (2018) 1–6. 
[22] A. Patil, J. Disouza, S. Pawar, Evaluation of Lactobacillus plantarum growth in milk of Indian buffalo breeds based on its physico-chemical content, Buffalo 

Bull. 38 (2019) 345–352. 
[23] A. Patil, A. Dubey, M.A. Malla, J. Disouza, S. Pawar, A.A. Alqarawi, A. Hashem, E.F. Abd_Allah, A. Kumar, Complete Genome Sequence of Lactobacillus 

plantarum Strain JDARSH, Isolated from Sheep Milk, Microbiol. Resour. Announc. 9 (2020). https://doi.org/10.1128/MRA.01199-19. 
[24] A. R Patil, J. I Disouza, S. H Pawar, Lactobacillus rhamnosus ARJD as a Functional Food with Potential Antioxidant and Antibacterial Abilities, Acta Sci. 

Pharm. Sci. 3 (2019) 63–70. https://doi.org/10.31080/ASPS.2019.03.0341. 
[25] A. Patil, V. Mali, R. Patil, Banana fibers camouflaging as a gut worm in a 6-month-old infant, Iberoam. J. Med. 3 (2020) 245–247. 
[26] P Upadhaya, P Kharkar, A Patil, Probiotics and Cancer: Boosting the Immune System, 2021, Probiotic Research in Therapeutics, 47-67. 
[27] A. R Patil, R. R. Patil, The role of the food and fertilizers in antimicrobial resistance in human and its preventive measures, 2019, International Journal of 

Innovative Science, Engineering and Technology, 31-37 
 



 


