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Abstract- Since the cavedweller, man has been liable to his 

wounds. Wound care develop from magical invocations, 

mixture, and ointments, to a systematic text of wound 

management and surgery from Hippocrates and Celsus. These 

promotes were lost after the fall of the Roman Empire. In 

Europe, the central ages were a revert of wound management 

back to mixture and attracts. It was'nt until the time of big 

armies using weapons and bombard that surgical wound 

management develop again. This article will briefly highlight 

major milestones in wound management. 
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I. INTRODUCTION 

 

A brief history of wound management: 

 

On ancient medical and wound management 

procedures, a substantial quantity of literature has been 

produced. These findings demonstrate that the world's oldest 

medical document was discovered on Sumerian clay, which is 

the world's oldest written history record. In this document, the 

"three healing gestures" were described as follows: 

 

 a. Washing the wound 

 b. Applying dressings 

 c. Bandaging the wound.1 

 

During the Egyptian civilisation, more significant 

developments occurred. In ancient times, they made 

significant advances in controlling primary human illnesses 

and inflammation.2 The wound treatment at the time was a 

linen-based textile gauze construction. The Egyptians 

conducted preliminary research on the use of honey, gums, 

resins, and plant extracts in wound care, and honey was used 

to coat linen textile structures to make them antimicrobial.3-5 

Many historians have emphasised the ancient Greeks' 

contribution to medicine and wound treatment. The Greeks 

separated wounds into two groups: infected nonhealing 

wounds and noninfected healing wounds, in order to 

determine the severity of the wounds. Both Hippocrates and 

Galen recognised two sorts of wounds: the first is dry and 

clean, which is cured by the first, and the second is dirty and 

infected, which is healed by the second. The other is filthy, 

and it has to be drained before it can recover.6-7Galen also 

proposed the principle of "laudable pus." For the first time, 

metal powder, milk, honey, and wine were used in the gauze 

application in another big research in ancient Greece. It was 

proposed that when metallic copper was mixed with vinegar, 

copper acetate was formed, which has antibacterial qualities 

and might be used to heal wounds and skin ulcers.8Traditional 

wound dressing materials in the nineteenth century included a 

wide range of textile fibres (such as cotton, silk, and wool) and 

structures (knitted, nonwoven, and composites). Lumerie in 

France invented the cotton gauze soaked with paraffin as a 

wound treatment.9The discovery of bacteria and the 

application of antibiotics in wound and wound healing 

occurred in the mid-nineteenth century. During this process, 

Pasteur and Joseph Lister followed Semmelweis's 

observations on bacteria and antibiotics. Lister10 started 

wrapping wounds with many layers of gauze, which is a 

crucial element of a composite dressing, to prevent 

contamination. To avoid carbolic acid injury to the tissues, he 

inserted a layer of rather impermeable silk between the gauze 

layers and the wounds. Pasteur invented the "germ-free" 

wound environment idea. Another interesting conclusion of 

his research was that bodily fluid/exudate could not produce 

germs or diseases. He proposed that the wound be covered and 

kept dry to protect it from infectious germs in the 

surroundings.10-11Following Pasteur's discoveries, Koch 

observed a significant transfer of germs from the surgeon's 

hands, equipment, and bandages, as well as from the patients, 

during surgery or therapy.12Winter made history in the field of 

wound treatment by performing a groundbreaking procedure. 

He offered a wound healing model that challenged 

conventional wisdom. When he realised that keeping the 

wound environment moist enhanced healing and produced 

considerably better clinical results than keeping the wound 

environment dry, he was ecstatic.13The present understanding 

of the biological mechanisms involved in wound healing and 

tissue regeneration has been substantially increased and 

strengthened in recent years due to advances in cellular and 

molecular biology. The latest understanding of cellular and 

molecular level phenomena involved in the dynamic and 

complex process of wound healing, including blood 

coagulation, inflammation, fibroplasias, collagen deposition, 

and wound contraction, has resulted in a significant 

advancement and an ever-growing number of woundcare 

products being designed and developed.14The main aims of 



IJSART - Volume 7 Issue 12 – DECEMBER 2021                                                                           ISSN  [ONLINE]: 2395-1052 
 

Page | 415                                                                                                                                                                     www.ijsart.com 

 

innovations are to relieve patient pain, reduce wound healing 

times, and solve chronic wound healing clinical difficulties. 

The development and testing of new wound dressing materials 

and procedures is an essential aspect of the world's rapidly 

increasing biomaterials sector.15-17To properly cure the wound 

and keep it free of infectious agents, the wound must be 

covered with the suitable substance. The primary purposes of 

wound dressings are to prevent strikethrough and to protect 

wound sites from infection and additional damage. A number 

of studies on wound-wet interactions have found that wounds 

that are maintained moist heal significantly quicker than those 

that are kept dry.15, 18‒20The hunt for the perfect dressing 

continues, as there is presently no dressing that suits all 

patients, all wound types, or all stages of the healing process. 

The following are the most important needs for wound 

dressings: 

 

a. The capacity to absorb fluid and contribute water to a 

dry wound is known as fluid control. 

b. Physical barrier: to prevent strikethrough and further 

physical harm. 

c. Infected wounds require microbial management. 

d. Odour control: a wound frequently emits an 

unpleasant and irritating odour. 

e. Low wound adhesion: excellent dressings can help 

eliminate wound adherence. 

f. For deep cavity wounds, use aspace filler. 

g. Debridement: supplying the right amount of 

moisture, temperature, and pH. 

h. To avoid blood loss, haemostatic haemorrhage is 

controlled as soon as feasible. 

i. Scar reduction: scar development is a significant 

cosmetic issue for the patient. 

j. Metal ion metabolism: any metal ion shortage slows 

wound healing. 

 

Medical textiles 

 

Technical textiles are one-of-a-kind designed 

structures that provide superior solutions for a growing 

number of applications. Medical textiles is one of the most 

important fields in technical textiles, with a wide range of 

commercially accessible items including wound dressings, 

sutures, bandages, scaffolds, masks, surgical gowns, and so 

on.21 Nonwoven fabrics are used in medical textiles because 

they have important properties including high absorption, 

porosity, and adaptability in terms of bulk and area densities. 

The majority of nonwoven medical goods (70%) are single-

use and disposable. Because of their light weight, flexibility, 

increased mixing choices, and high strength, nonwoven 

textiles are frequently used to make composites.22 

 

Wounds are complicated by nature, and there is no 

one-size-fits-all bandage that can be used to treat all sorts of 

wounds. The most appropriate wound dressing for a given 

wound involves expert knowledge as well as clinical 

assessment; nevertheless, the most appropriate wound dressing 

relies not only on the kind of wound but also on the stage of 

the healing process.23Many developed countries' total annual 

healthcare budgets include wound dressings. The potential 

market for healthcare and medical textiles is rapidly 

expanding. Advanced wound dressings are expected to have a 

large commercial potential, according to predictions. In 2012, 

yearly growth is expected to range between ten and fifteen 

percent.24Over 100,000 procedures requiring surgical wounds 

are done every day in the United States alone. The need for all 

forms of surgical intervention, notably cardiovascular, 

orthopedic, urological, and dermatological operations, is 

increasing as the population ages. The treatment of venous leg 

ulcers places a lot of pressure on healthcare providers all 

around the world. The treatment of this illness costs the NHS 

£650 million per year in the United Kingdom alone.25A wound 

dressing must reduce pain, absorb exudates, avoid infection 

and pollutant contact with the wound, maintain non-toxicity, 

maintain a moist environment, and have optimal gaseous 

permeability, temperature, and pH. A contemporary wound 

dressing should also have a variety of desired features, such as 

biodegradability, bio absorbability, and simplicity of 

application, as well as being flexible, comfortable, and 

bacteria-resistant.26PLA fiber is one of the most rapidly 

expanding biodegradable fibre types in current research, with 

researchers actively attempting to bring innovative application 

areas as a substitute for standard synthetic fibres. Sutures, 

scaffolds for tissue engineering, and drug delivery systems are 

among of the biomedical applications of PLA.27, 28, 29 

 

Wound management materials 

 

Wound dressing materials, as briefly mentioned 

above, can play an important part in wound healing. An 

excellent wound dressing not only protects the area from 

mechanical damage, but also speeds up the healing process 

and helps to avoid bacterial infection. The evolution of wound 

dressings may be addressed in this regard, taking into account 

both classic and modern (advanced, smart) dressings. 

Traditional wound dressings include the following essential 

traits and properties: keeping wounds dry and warm; avoiding 

strikethrough; absorbent pad; and a physical barrier such as 

gauzes or felt. Traditional dressings' adhesion structure is one 

of the most serious issues, causing genuine trauma to patients 

owing to their difficulties in removing them from the wound 

surface. There has recently been a surge in interest in the 

creation of low-adherence conventional dressings, such as 

adding a polyamide contact layer, covering viscose fibre with 
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polypropylene (PP), and impregnating gauze with paraffin. 

Even while significant advances in conventional dressings 

have been made, they still lack the necessary qualities for 

complicated wound healing applications. Extensible bandages, 

cotton and rubber elastic bandages, elastic adhesive bandages, 

elastic web bandages, extension strapping, thick cotton and 

rubber elastic, titanium dioxide elastic adhesive bandages, and 

vented elastic bandages are examples of commonly used 

conventional wound dressings. 15,21,30,31 

 

Dressings made of hydrocolloid: 

 

Hydrocolloid dressings are a kind of dressing that 

contains gel-forming substances such as sodium 

carboxymethylcellulose (NaCMC), gelatine, pectin, and 

alginate, and are among the most extensively used 

contemporary dressings. When these polymers come into 

touch with wound exudate, they absorb it and subsequently 

expand. Hydrocolloid dressings provide important qualities for 

wound dressing applications, including an excellent 

antibacterial performance. Hydrocolloid dressings are 

occlusive, meaning they keep water, oxygen, and germs out of 

the wound. This might make angiogenesis and granulation 

easier. Hydrocolloids also lower the pH of the wound surface, 

preventing bacteria from growing in an acidic 

environment.33Another advantage of hydrocolloid wound 

dressings is that they are conformable to the shape of the 

patient's body and cling well to high-friction locations like the 

sacrum and heels. 

 

Semi-permeable films/foams: 

 

The foams are porous materials with great absorption 

capacity and flexibility. Semi-permeable film is a sterile 

polyurethane sheet with an acrylic adhesive coating. It's 

utilised to create a sterile area in which to perform surgical 

incisions, and some more advanced films with different 

moisture/vapour permeabilities are employed for venous 

access sites. They can be used as a first and second dressing. 

Silastic, Lyofoam, Tegaderm, HyperFoam, and Shingna are 

some of the commercially available foam dressings. They 

effortlessly fit to the shape of the patient's body. The wound 

can be easily checked thanks to the transparency of the films. 

They are semi-occlusive and retain moisture due to their film 

structure; they facilitate autolytic debridement of necrotic 

wounds and provide a moist healing environment for 

granulating wounds. 

 

Wound dressings made of hydrogel: 

 

Hydrogels are cross-linked polymeric networks that 

swell when exposed to biological fluid and are commonly 

used in medication delivery and tissue/organ healing. 

Hydrogel dressings are made of water or glycerine. Hydrogel 

wound dressings may be made with CMC, agar, glycerol, and 

pectin. In water, hydrogel polymers may absorb up to 90% of 

their mass. Dermabrasion, small burns, and skin donor sites 

can all benefit from hydrogel dressings. Hydrogels help 

autolytic debridement in wounds with necrotic tissue like 

slough or eschar by maintaining a wet wound environment on 

a clean, healthy, granulating wound. 

 

Dressings for composite wounds: 

 

Due to the fact that wound healing involves a number 

of stages, a multi-functional wound dressing is required that 

can be successful at each step of the healing process. The goal 

of composite dressing development is to blend different 

materials to meet the diverse clinical needs and applications. 

The postoperative jubilee dressing (Aquacel® Surgical) is an 

example of a composite dressing. It consists of a hydrofibre 

inner layer with a viscoelastic hydrocolloid outer layer and is 

developed as a composite dressing for post-surgical 

applications such as total knee replacement.34 

 

Wound dressings made of nanofibers: 

 

Nanofiber wound dressings, according to recent 

research, show a lot of potential for both acute and chronic 

wound healing. Nanofiber-based wound dressings made of 

synthetic or natural polymers offer unique qualities such high 

surface area, volume ratio, 3-D micro porous structure, 

porosity, and permeability.35, 36These could aid in improving 

the extracellular matrix's capacity to be mimicked (ECM). 

Long-term stability of nanofibers has only been studied in a 

few cases. In a recent study, Tort et al attempted to combine 

the benefits of collagen, chitosan, and alginate, and found that 

the combination could speed up healing as the structure 

formed as nanofibers. 

 

Wound dressings made with alginate: 

 

In general, it is used to treat heavily exuding wounds 

such as chronic leg ulcers, pressure ulcers, fungating 

carcinomas, and acute wounds like abrasions, lacerations, and 

post-surgical wounds. Commercial alginate wound dressings 

include AlgiDERO, AlgiSite, CarraSorb, Kaltostat, and 

SorbSan. Brown sea algae such as Macrocystis pyrifera, 

Laminaria hyperborean, Sargassum, Durvillaea Antarctica, 

Ecklonia maximum, Lessonia nigrescens, and Ascophyllum 

nodosum are the main sources of alginates. 39‒42Alginate fibres 

have a number of advantages over other fibres, including high 

absorbency, biodegradability, gelling, and 

biocompatibility.Alginates are unbranched binary copolymers 
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made up of 14 linked -D-mannuronic acid (M) and -L-

guluronic acid (G) residues with a wide range of composition 

and sequence.45Alginate was discovered to be a genuine block 

copolymer, consisting of homopolymeric areas of M- and G-

blocks, respectively, interspersed with regions of alternating 

structure.46, 47The proportion of M to G units and their 

configurations in each polymer differ according on the algal 

source, which influences the polymer's physical strength and 

other physical qualities. 40, 48, 49 Calcium ions in high-M 

alginates are less firmly connected to the molecules than those 

in high-G alginates, allowing sodium ions to replace them 

more easily. This causes the alginate fibres to absorb more 

fluid and swell faster. Each alginate molecule has hydroxyl 

groups that contribute to its hydrophilicity, and it is widely 

known that alginates swell when they come into contact with 

liquids. When the dressing comes into touch with wound 

exudates, it undergoes an ion exchange process between the 

calcium ions in the dressing and the sodium ions in the wound 

exudates. The fibre swells and partially dissolves once a 

considerable proportion of the calcium ions present in the fibre 

are replaced by sodium. The amount of swelling is determined 

by the alginate's chemical composition, which is determined 

by its botanical source. Because of its high exudate absorption, 

it is commonly utilised in wound dressing applications.50 

When alginate dressing comes into contact with wound 

exudates, it absorbs the exudates and, thanks to its gel-forming 

property, creates a desirable wound moist environment. It also 

allows adequate exchange of water vapour and oxygen, which 

is an important property for wound healing, and the moist 

environment promotes rapid granulation and 

reepithelialization.50-52 

 

Alginate's gelling characteristic aids in the painless 

removal of dressings. Alginate dressings are used to treat 

moderate to heavy exudates since it can absorb 15 to 20 times 

its weight in fluid.53 Alginate dressings have been shown to 

activate human macrophages, causing them to release pro-

inflammatory cytokines linked to faster healing.54When 

alginate is utilised in medicinal applications, it must undergo 

further purifying processes.These include mechanically 

washing the seaweed stems and chemical and physical 

procedures for removing endotoxins and protein.55 Cotton and 

chitosan have been used to mix alginate with other textile 

fibres. Edward and colleagues investigated the use of cotton 

and alginate as a dressing material. They wanted to combine 

the advantages of cotton and alginate in a single dressing. 

Alginate is extremely biocompatible and has a number of 

appealing characteristics, including non-toxicity, non-

irritability, simplicity of use and mixing, increased 

absorbency, and swelling; but, it has poor dimensional 

stability and is untidy to work with.56, 57,58 

 

Wound dressings made of hydrofibre: 

 

ConvaTec Ltd, USA, created AquacelTM, a well-

known hydrofibre-containing dressing, in 1997. Sodium 

carboxymethyl cellulose is present in the dressings. This is a 

type of hydrocolloid with higher absorbent qualities, capable 

of absorbing up to 25 times its own weight and expanding to a 

high degree. These are the most sought-after characteristics in 

wound dressings. A significant number of microorganisms 

may grow on and/or in the wound when the skin is ruptured. 

CMC wound dressings have the potential to absorb enormous 

amounts of bodily fluids, eliminating a large volume of 

exudate in this scenario. This may result in a reduction in the 

number of microbes on the wound surface.21,60 Due to its 

conformability and high water absorbency, the CMC-

containing nonwoven dressing may maintain the patient's soft 

and comfortable sensation while also providing excellent 

wound healing performance. CMC resembles alginates in 

appearance and gel-forming characteristics, and it provides 

similar wound healing effects. When the CMC nonwoven 

dressing comes into direct contact with liquid, it absorbs it, but 

not through the conventional capillary action method. Even 

when the fibre is compressed, the absorbed fluid is kept within 

the structure of the fibre. Fluid wicking across the dressing is 

limited in the lateral area. The dressing quickly transforms 

from a dry dressing to a soft cohesive gel sheet as it absorbs 

exudates. CMC fibre helps wound healing by maintaining a 

moist environment, aiding autolysis debridement, and being 

easily removed with little or no injury to freshly produced 

tissue.52 

 

CMC dressings are used to treat chronic wounds like 

leg ulcers and pressure ulcers, as well as acute wounds 

including abrasions, lacerations, incisions, donor sites, and 

first and second degree burns. 

 

The dressing can also be used to treat surgical or 

traumatic wounds that have been left to heal on their own due 

to secondary intent. 

 

It's used to treat wounds that are prone to bleeding, 

such as those that have been deteriorated mechanically or 

medically, donor sites, and traumatic wounds. 

 

PCL (Polycaprolacton): 

 

Wound dressings are made up of absorbent and 

cross-linked polymer networks in general. Polycaprolactone 

(PCL), semi-crystalline polyester that is biodegradable and 

biocompatible, is one of the current polymers. The FDA has 

approved a number of PCL-based medication delivery devices 

and implants. The use of PCL on wound and burn dressings, 
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tissue engineering, scaffold production, drug targeting, and 3D 

wound dressings has been the subject of numerous 

investigations (1-A). Muwaffak et al. used hot melt extrusion 

to successfully construct 3D printed wound dressings in 

collaboration with Ag, Cu, and Zn into PCL filaments.38 

 

Polylactic acid (PLA): 

 

Unlike typical synthetic polymers, which rely on oil 

and gas reserves, polylactic acid (PLA) is a linear aliphatic 

thermoplastic polyester generated entirely from renewable 

natural sources such as corn and crops. It has outstanding 

qualities such as biocompatibility, compostability, and 

minimal human toxicity.61-65 PLA fibre is one of the most 

rapidly expanding biodegradable fibre types in current 

research, with researchers attempting to provide new 

applications as an alternative to synthetic fibres.28 The 

polymer is biodegradable and is made by either direct 

condensation of lactic acid or ring opening of a cyclic 

intermediate dimer. PLA fibres can be processed using the 

traditional melt spinning method. When PLA is composted, 

carbon dioxide is eliminated from the atmosphere. Natural and 

manmade polymers electrospun into fibres, such as PLA fibre, 

are also used in tissue engineering.66-68 PLA fibres have 

similar features to many other thermoplastic fibres, such as 

low moisture resorption and a smooth surface. PLA's 

commercial potential as a textile fibre is significant. Its 

mechanical qualities are comparable to normal PET, and its 

low melting and softening temperatures are comparable to 

polypropylene fibre. PLA has a lower specific gravity than 

other natural fibres (1.25gcm-3). Tenacity at break is higher 

(32-36 cN tex-1) than for other natural fibres. PLA has good 

wickability, fluid spreading speed, and drying speed. PLA 

fibres do not have antibacterial characteristics unless they are 

treated properly.29, 69, 70 

 

II. CONCLUSION 

 

Wound healing is a multi-step, multi-factor 

physiological process. Because of the complication of these 

phenomena, the healing process is extremely arduous and 

unpleasant. A number of external pathways become active 

during repair and aid tissue healing, in addition to cellular and 

molecular components. During the healing phase of wounds, 

wound dressing is one of the most important external 

effectors. The main difficulties with wound dressings have 

been identified in this review. 
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