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i. Introduction

Textiles have played a very crucial role in the evolution of human culture by being at the front of both artistic and technological developments. Textile materials contribute a versatile prominence in designing appropriate structures for the health care and medical industries. The demand for medical textile product is enormous both in developed and developing countries.  

Cotton occupies an important position in the field of medical application because it can be autoclaved (heated to a high temperature to sensitize it), has good absorbency, washability and low static build up moreover it is comparatively cheap and readily available in India and several other countries. 

Technical textiles are defined as textile materials and products used primarily for their technical performance and functional properties rather than their aesthetic or decorative characteristics. A technical textile is one of the emerging areas with high potential in the textiles field all over the world, states Panthaki (2008). The medical textiles are one of the fastest growing sectors in the technical textiles.

Functional textiles have opened a new vista of applications in diverse fields of human life. The global textile scenario is revolutionized by value addition in clothing many of these applications are highly crucial and are going to play a paramount role in the life of modern man. Surely in the fast developing economy life of ours the growth of materials with high end performance properties, will take place of galloping rate, functional or speciality finishes impart additional value beyond their conventional properties. These finishes include antimicrobials, fragrances, flame retardants and            similar ones.

The importance of antimicrobial finishes is accelerating in the recent years for vivid reasons. They serve the consumer by offering protection from the harmful effects from infections, diseases of certain microbes, expresses Sivaramakrishnan (2007). Microbes are minute organisms but, can cause allergic responses, disease, infection, objectionable odours and unsightly stains, our world is heavily populated with the astonishing diversity of microorganisms which cause a variety of problems to both the textile material and its user. For all the threats represented by pathogens, the human and all other forms of life have learned to co-exist with microbes. 

Increasing public awareness about the risks of microbial infection is creating demand for products, which have antimicrobial properties against microbial contamination. Most of the textiles currently used in hospitals and hotels are conductive to cross infection or transmission of diseases caused by microorganisms, particularly bacteria and fungi, feels Orhan (2007). Protection from nasty viruses and other infections microorganisms is a paramount concern within the medical sector.

The antimicrobial finish creates a physical barrier and minimizes the transfer of microorganisms. Antimicrobials inactivate or destroy disease causing microorganisms and other invading organisms with minimal damage to host tissues. Antimicrobials of medical textiles make sense in health care as they are expected to be resistant from microbes apart from offering their conventional properties.

Health and disease are coveals of human life. Diabetes mellitus is the common endocrine disorder that affects more than 100 million people worldwide (6 per cent of the population) and in the next 10 years, it may affect about 5 times more people that it does now, point out Shukla (2006). One of the most pathetic features of diabetes is that a small wound is left unnoticed will lead to ulcer and finally to the amputation of that part, especially foot            and leg. 

Wound dressings contribute a prominent part in the medical textiles where bandage materials are mostly preferred for such dressings. The main purposes of wound dressing include protection against infection, absorption and exudation of blood and excess fluids, healing and application of medication.

Wound care applications may increase as antimicrobial treatments become more powerful, and as more clinical studies are done showing their effectiveness. The use of antibacterial agent can help to control bacteria in the bandage material, which may contact with the surface of the wound and keeps the dressing from becoming a new source of infection.

India has been a treasure resource of herbal biowealth since time immemorial, reveal Prabhuji (2005). Search for enternal health and longevity and to seek remedy to relieve pain and discomfort prompted the early man to explore his immediate natural surrounding to develop a variety of therapeutic agents using natural resources. The wide variety of medicinal plants found in nature has been proved to exhibit excellent antimicrobial properties. It is likely that these phytochemicals will find their way into the arsenal of antimicrobial drugs prescribed by physicians, around the world. 

Demand for medicinal plants is increasing due to growing recognition of natural products being non-toxic, having no side-effects, further more an increasing reliance on the use of medicinal plants in the industrialized societies has been traced to the extraction and development of several drugs and chemotherapeutics from the plants as well as from traditionally used rural remedies. 

Herbal medicine is still the mainstay of about 80 per cent of the world population mainly in the developing countries for primary health care. According to world health organization (WHO). The use of herbal remedies throughout the world exceeds that of conventional drugs by two or three times. 

Given the developing distaste for synthetic products and side effects and carcinogenicity associated with synthetic drugs, the world is now turning towards natural products and herbal medicines, says Venkataraman (2006).  This is in turn help to safeguard the environment by giving emphasis on using eco-friendly products and process. Thus in the present era of ecological concern, the captions “Back to Nature”, “Greener World”, “Green Farming”, “Organic Farming”, “Eco-Friendly Textiles”, are catching the attention of people and gaining momentum.

Considering the above points in mind, the investigator has made an attempt to study an “Evaluating the efficiency of herbal finished dressing pads for diabetic patients” with the following objectives:

· Pre treatment of cotton fabric 

· Imparting antimicrobial finish 

· Evaluation of antimicrobial finished fabric.

· Preparation of dressing pads.

· Application and Evaluation of dressing pads by the diabetic patients wound.

ii. review of literature


The Review of Literature pertaining to the study on “Evaluating the efficiency of herbal finished dressing pads for diabetic patients” is discussed under the following headings:   

2.1. Cotton 

2.1.1. History of Cotton

2.1.2. Properties of Cotton 

2.1.3. Uses 

2.2. Finishing 

2.2.1. Classification of finishes 

2.2.2. Method of finishing 

2.3. Skin 

2.3.1. Skin Rashes 

2.4. Diabetes definition 

2.4.1. Types of Diabetes

2.4.1.1. Type: 1 

2.4.1.2. Type: 2 

2.5. Medicinal Herb

2.5.1. History

2.5.2. Gymnema Sylvestre

2.5.3. Uses

2.5.4. Neem

2.5.5. Uses

2.6. Medical Textile

2.6.1. History

2.7. The Effect of Diabetes on Healing

2.8. Wound Care

2.9. Wound Dressing

2.1. Cotton 


Cotton cool, soft, comfortable, the principal, clothing fiber of the world. Its production is one of the major factors in world prosperity and economic stability. In recent times, the consumer determined the polyester, although easier to care for took away the cool from cotton and also added a “pilling” effect to cotton/polyester blends. Consumer now often request “100% cotton” permanent finishes also added to the all cotton fabric gave a wash and wear property to cotton, says Thomas (2006). 


Cotton the king of apparel textile substrates, has the purest form of natural cellulosic fiber and owing to its inherent characteristics is the most preferred fiber for formal wear says Ashok and Gupta (2009). Cotton fiber is a single biological cell that grows from the epidermis of the cottonseed. Fibers begin elongating from the surface of the seed forming primary wall. The fiber cells have a cylindrical shape with an almost constant circumference along 8 per cent of the length; explain Hardin and Kim (2002). 


Rao (2001) remarks, cotton as cellulose and non-cellulose components. The cellulosic components constitute 88.96.5 per cent of cotton, while non-cellulosic material includes protein (1 - 19%), wax (0.4 - 1.2%), pectin (0.4 - 1.2%) and inorganic (0.1 - 1.6%) non-cellulosic components are usually per cent in the cuticle and primary cell wall of the matured cotton, explain Usha (2002). The average extension of cotton fiber is 5 - 7 per cent and is not a very resilient fiber. Fineness and moisture of cotton yield cohesiveness. Cotton is highly resistant to degradation by heat, tells Chavan (1999). Cotton grows in subtropical climate and is very fine elongated seed hair cotton is a strong, short and fine fiber usually one inch long and is by far the most commonly used textile fiber, says Vidhyasagar (1998).

2.1.1. History of Cotton


Cotton has been cultivated for more than 5000 years. Archeological finds indicate cotton was grown and used for textile purpose in the indusualley well before 2100BC in Mexico by 3500BC in Peru by 2500BC and in the South Western United States by 500BC cotton was used extensively in the                Medo-Persian Empire and may have been used in ancient Egypt as well, says Bernard (1983). 

In the Indus river valley in Pakistan, cotton was being grown, spun and woven into cloth 3000 year BC. Arab merchants brought cotton cloth to Europe about 800AD when Columbus discovered America in 1492 he found cotton grown in the Bahamas Island cotton was first spun by machinery in England in 1730. The Industrial revolution in England and the invention of the cotton gin in the U.S. paved the way for the important place cotton holds in the world today, says Thomas (2006). 

Cotton was apparently grown and made into cloth before recorded history and was in widespread use at early date. Cotton fabrics were uncovered in the graves of men who lived in Peru before the Inca Indians. Early in history the Chinese were known to have raised cotton as a decorative houseplant. The first cotton export on record in United States was in 1764. The cultivation of cotton has been extended until today it has become one of our most important items of International Trade. Cotton in present day America through war and pace, the cotton industry grew to become the countries largest fiber industry, with the production, manufacture, and distribution of cotton goods in the United States providing a way of living for about one tenth of the population, tells Ajay Jindal (2007).  

2.1.2. Properties of Cotton 

Cotton, the age old fabric in the field of textiles still hold its potentially due to excellent properties like absorbency, biodegradable, breathable, drape, easily sterilized, high wet-strength, insulating properties, non allergenic, renewable resource, softness and water returning capacity, says Gopalakrishnan and Aravinthan (2005). The major properties of cotton, which play an important role, are fiber length, length uniformity, strength, elongation, fineness and maturity, tells Basu and Goti Pamul (2003). 

Roger (2000) states, cotton as “hyetrophilous” which means “friend of water”. The cotton fiber is very absorbent owing to the countless polar - OH groups in its polymers, these attract water molecules, which are also polar. Cotton is suitable fabric or absorbing body fluids such as using, blood and other fluids hence it is most useful and ideal for cloth directly touch the skin. 

The property of cotton to withstand severe treatment, especially during dyeing and finishing, instructed by Barker and Midgley (2007). According to Samantha and Agarwal (2007), the major advantages of cotton fiber are easily availability, agro-renewability, bio-degradability, good moisture, regain, good dye receptivity, high comfort and excellent, fineness and softness. 

Cotton remains the most miraculous fiber under the sun and no other fibers comes close to duplicating all desirable characteristics combined in cotton says Kaplan (2001). Cotton fiber is porous and exhibits capillary effects to a higher degree. The fine cottons are more compacted than the course variety. Strong acids destroy the fibers, but dilute acids have no effect or little effect. Alkaline substances like borax ammonia, caustic sodas are not harmful for cotton fabric. All bleaching agents can be safely used on white cottons but these are avoided for coloured cotton fabrics.

Exposure to air in prefence of sunlight for a long period will have an effect on cotton. Cold waster swells cotton without any chemical damage, view Parthiban and Manjula (2007). The swelling is accompanied by the disappearance of the natural twist (www.cotton.com) cotton can be easily dyed with all types of dyes. Salt is used to fix the dye in the fabric. Cotton is resistant to moth and mildew. So storage is easily done. Mildew destroys the fabric if it is kept in a damp condition. Fungal growth occur, during rainy season if the fabric catches dampness from the storage space, (www.obbyspage.cotton.html) cotton traps air within the fabric structure and help for a thermal insulation process, resulting protection from heat in summer and cold in winter, (www.fabrics-manufacturers.com) and Namakuru (2000).  

2.1.3. Uses 

In apparel, cotton garment range for jackets, jeans, shirts to foundation garment and infant wear home furnishing drapes, curtains, upholstery, slip covers and in industry book binding, abrasives, luggage, slipper asser, students Britannica (2000). 

Collier and Tortora (2001) says that in wearing apparel the qualities of comfort dye ability and launderabitity have led to its wide use in articles ranging from underwear to evening gowns. In the home bed linens, table linens and towels are frequently made form cotton, up spun and raw cotton finds its uses in mattresses, upholsteries for stuffing purposes, tells Kumar (2002). Cotton has many versatile intrinsic qualities that make it a fiber for all masses and occasions, says Narayanan (2005). 

2.2. Finishing 

Finishing, the final step of chemical processing of textile is carried out to improve the aesthetic and functional appeal of the ready to use garments, says Goyal and Prabhu (2007). Finish is done to fiber, yarn or fabric either before or after weaving or knitting to change the appearance, the hand or the performance. It also adds to change the cost of the end product. It is a series of operation by which fabric is taken from the loom are made fit for safe use, views Murphy (2003). Finishing is a branch of textile technology, which has made great strides recently, and new finishes are coming into existence almost daily. According to Swaminathan (2006), finishing is one of the most ecologically critical process. It involves a wide range of chemical part of textile production that is harmful to the environment.   

The second trend is simultaneous demand for more ecological and toxilogically beneficial process and products, evaluate Jahagirdar (2001). Finishing, the final step of chemical processing is carried out to improve the appeal of the ready in used product. Finishing is not only what catches the eye, but also the feel and touch that the treated materials imparts, explain Shyam and Siva (2008). It adds attractiveness or desirability to the fabric. They are also specialized finishes whose function is to make the fabric, especially suitable for a particular purpose like antimicrobial and water proof finish. It aims at increasing the aesthetic value, serviceability and comfort in textiles, describes Datya (1984). The rapid growth in technical textiles and in their end uses has generated many opportunities for the application of innovative finishes. Novel finishes of high added value for apparel fabrics, home textiles are also greatly appreciated by a more discerning and demanding consumer market says Holme (2007). 

The modern trend is towards the production of durable and lasting finishes, Shukla (2006) view most fabrics undergo more than one finishing operation at a tine (or) many compatible finishing ingredients are added to the same recipe. Thus the fabric is improved in wearability or modified to suit the requirements of end use, such as performance, aesthetic and durability. And modification of fabric surface to meet certain described need or specification, defines Sampath (2003). The finishing is to add attractiveness or desirability to fabric, whose function is to make the fabric especially suitable for a particular purpose like water proof, anti microbial finishing, says Sampath M.R (2003).Finishing is also termed as converting. It is said that all finishes are either visible or invisible. Finishing can also be categorized by when the finishes are added, why they are added, remark Colussy and Greenberg (2007).   

2.2.1. Classification of finishes 

Menezes and Chaudhari (2007) explain today’s market is consumer oriented. Finishes are added to give additional value beyond their conventional purpose and is the last step in textile wet processing chain and is obviously performed on textile materials, says Shall and Maheswari (2006). On the basis of textile processing finishes are classified as chemical and mechanical, says Gokum (2007). Chemical finishes are those in which chemical reactions by the treatment of alkalies, acids, bleaches, starches and resins produce a permanent change in the fiber. These are referrers to as wet finishes. Mechanical finishes causes a physical change only. There are done by copper plates, roller brushes, perforated cylinders, metal flame or any type of mechanical equipment. These are known as dry finishes, says Gupta (2005).

According to Saraf and Alat (2001) the functional finishes have been increasing rapidly in textile market because of competition and gaining added values and increasing market share. Also functional properties have been playing an increasing role, says Erkan (2004). Functional finishes like antimicrobial, mosquito repellent and wrinkle resistant are introduced in a variety of combinations with their finishes in wide range of garments, home textiles and work wear. High performance and value added finishes have become a must for textile in daily use. Consumers today have become more discerning in terms of added value, says Bhat (2007). Gautam (2007) opines that technical performance and functional properties mean more than their aesthetic or decorative attributes on the basis of the end-uses, many new terms have emerged including “Function Textiles” and “Specialty Textiles”. Specialty textiles use some specific technologies in addition to the conventional technologies so that the product would add value to a specific attribute, says Gupta (2007). According to Saraf and Alat (2007) textiles enjoy a special status in society because of tradition and also due to the growing era of consumerism, which is pushing the textile, industry to higher limits to impart esoteric and aesthetic finishes.

2.2.2. Method of finishing 

The finishing can be applied onto the substrate by pad application, exhaust application (Jet, soft flow, jiggers and drum washers) and spray application, states Menezes (2001). This can be done by applying directly into the fiber spinning dope. Treating the fiber with resin and cross linking agents, micro encapsulation, of the antimicrobial agents with the fiber matrix coating the fiber surface, chemical modification of the fiber by covalent bond formation and use of graft polymers, homopolymers and/or copolymerization on the fiber, says Gopalakrishnan (2006). The most common methods of applying antimicrobials to textiles are padding and exhaust methods.                 These methods can be carried out at melt fiber or synthetic yarn production stages. The spraying method is done by dipping the sample into the solution. Since the solution may not penetrate through the fabric, it is not suitable for fabrics, says Cowey (2004). 

2.3. Skin 

The skin is the largest organ of the body and is also the most varied organ. Since it adapts itself as the occasion requires. It is thicker on the soles of our feet back and palms and the thinnest on the eyelids. At its thickest, it measures about 1/8 inch in thickness, while the skin on the eyelids only measures 1/25 inch. Another strange statistic is that the entire surface of the skin measures about 20 square feet and weighs between 7 to 9 pounds (www.auraherbalwear.com).

2.3.1. Skin Rashes 

The word “rash” means an out back of red bumps on the body. The way people use this term “a rash” can refer to many different skin conditions. The most common of these are scaly parches of skin not caused by infection, scaly patches of skin produced by fungus or bacterial infection, reditchy bumps or patches all over the place (www.medicinent.com/rash/article/html).

“Skin rashes” is a general term that describes a group of spots, an area of inflammation or changes in the colour or texture of the skin. It may be associated with itching, tingling, burning, pain, swelling or no discomfort at all. Skin rashes may or may not be contagious. Some skin rashes affect the whole body others appear on discrete areas of the skin.

Almost everyone at some point in their lives will encounter skin rashes. Diaper rash and cradle cap (infants) ring worm and chicken pox (children), acne and athlete’s foot (teens), psoriasis and rosacea (adults) shingles and scabies (seniors) are just some of the skin rashes associated with different stages of like many skin rashes, however don’t discriminate by age, (www.emuoi/canada.cm/skin.rashes.html).

2.4. Diabetes definition 

People inherit or develop diabetes, high blood sugar, when the pancreas doesn’t produce enough insulin or the body cannot use it properly. Lack of insulin prevents the sugar from entering cells, so it enters the blood stream. People are born with or develop type 1 diabetes because their bodies destroy the insulin the pancreas produces. They require insulin injections to control blood sugar levels. People with type 2 diabetes have reduces insulin leaves or their bodies don’t use it properly. This condition usually develops in adulthood and can often be controlled through diet modification and exercise (www.diabets.com). 

A chronic health condition where the body is unable to produce insulin and properly break down sugar in the blood. Symptoms include hunger, thirst excessive urination, dehydration and weight loss. The treatment of diabetes requires daily insulin infections, proper nutrition and regular exercise (www.worlddiabetescontrol.co.in).

2.4.1. Types of Diabetes

2.4.1.1. Type: 1 

Type 1 diabetes (formally known as insulin dependent diabetes, childhood diabetes or Juvenile - onset diabetes) is most commonly diagnosed in children and adolesents, but can occur in adults, as well. It is characterized by β - Cell destruction, which usually leads to an absolute deficiency of insulin, most cases of type 1 diabetes are immune-medicated characterized by autoimmune destruction of the body’s β - cells in the Islets of langerhans of the pancreas, destroying them or damaging them sufficiently to reduce insulin production. However, some forms of type 1 diabetes are characterized by loss of the body’s β - cells without evidence of autoimmunity, says Gowrimanokhar (2007) currently, type I diabetes is treated with insulin injections, life style adjustments, and careful monitoring of blood glucose levels using blood test kits. Insulin delivery is also possible via an insulin pump, which allows the infusion of insulin 24 hours a day at preset levels, and the ability to program push doses of insulin as needed at meal times, though at the expense of an indwelling subcutaneous catheter. Treated must be continued indefinitely. Treatment does not impair normal activities if carried out systematically with discipline. The average glucose level for the type 1 diabetic patient should be as close to normal (80 – 120mg/dl) as possible many type 1 patients target the 110mg/dl-140mg/dl range it possible some physicians suggest up to 150mg/dl for those having trouble with lower values. Values above 200mg/dl are often accompanied by discomfort and frequent urination requires immediate treatment and may lead to ketoacidosis, says Chhabra (2007).  

2.4.1.2. Type: 2 

In type 2 diabetes insulin levels are initially normal or elevated, later falling, but peripheral tissues are no longer/less responsive to insulin” insulin resistance” (i.e. body cells do not respond appropriately when insulin is present). Hence drugs like “metformin” are given to decrease the response threshold to insulin. 

Type 2 diabetes is a more complex problem than type 1 but is often easier to treat, since insulin is still produced, especially in the initial years. Type 2 diabetes may go unnoticed for years in a patient before diagnosis, since the symptoms are typically milder and can be sporadic. However, serve complications can result from unnoticed type 2 diabetes, including renal failure and coronary artery disease, says Nadigar (2007). 

Type 2 diabetes is initially treated by changes in physical activity, diet and through weight loss. This can restore insulin sensitivity, even when the weight lost is modest. The next step, it necessary is treatment with oral anti diabetic drugs; the sulphonylureas, met formin, or thizolidinediones.                      If these fail, insulin therapy may be necessary to maintain normal glucose levels, for patients with diabetes, a disciplined regimen of blood glucose check is requires, for both types of diabetes there is good evidence that maintaining normal blood glucose levels reduce the incidence of organ damage due to diabetes (eyesight, kidneys, circulation etc). This may require blood glucose testing several times per day, and careful supervision of food intake and exercise, says Nadigar (2008).

2.5. Medicinal Herbs

2.5.1. History


During the thousands of years of early human existence many natural material were identified for combating human ailments either by instinct or intuition or trial and error. The earliest mention of the medicinal use of plants has been found in “Rig Veda” which was written between 4000 and 1600 B.C. in the “Atharva Veda” we find the more varied use of drugs. It is in the “Ayurveda” that definite properties of drugs and their uses have been given in great detail, says Battacharjee, (2004)


“Susruta Samhita” also dealt with plants related to medicine subsequent authors of later treatises have extended the list of Ayurvedic single plant drugs to the six hundred species of plants, says Sarkar (2002).

2.5.2. Gymnema Sylvestre

Gymnema Sylvestre has always been used as a herb good for diabetes treatment, and also as a diuretic, a digestive and a tonic. The world “Gymnema” is said to be derived from a Hindu word “Gurmar” a sugar destroyer, because a bite of Gymnema Sylvestre makes you feel no sweet taste of sugar, says Trivedi (2003).

The leaves of the tropical plant Gymnema Sylvestre posses a strange property. After chewing one or two leaves one is unable to detect the sweet taste and the bitter taste is also suppressed to some extent. Drinking sweet tea one can fully appreciate the aroma of the tea but not the taste of the sugar. Sugar itself is like sand which dissolves slowly in the mouth. In a sweet orange only the taste of citric acid can be detected. The taste sensitivity for other sweet substances like glycerd, saccharin and sodium cyclamate is also suppressed. Quinine sulfate taken as a solid after a dose of leaves tastes like chalk. The roots show the same properties but the strange effects last for only a few hours, says Prajapati (2003).

2.5.3. Uses


Syshruta describes Gymnema Sylvestre, as a destroyer of glycosuria and other urinary disorders. On account of its property of abolishing the taste of sugar it has been given the name of “gur-mar” meaning sugar destroying and it is believers, therefore that it might neutralize the excess of sugar present in the body in diabetes mellitus. In Bombay and Central India it has been used as a remedy for snake-bits its powder being dusted upon the wound, or made into a paste with water applied and a decoction given internally, (www.himalaya healthcare.com)


Leaves when chewed deaden the sense of taste of sweets and of the bitterness of bitter substandes such as quinine. This effect lasts for about or two hours. It does not affect pugnet saline things, astringents and acids. “Mhaskar and caium of Bombay are of opinion that the dry leaves in dials doses of 30 to 60 grains (2 to 4 gms) for a period of three months or more may reduce glycosuria, non-lamenable to die to therapy”. Leaves triturated and mixed with castor oil are applied to swollen glands and to enlargement of internal viscera as the liver and spleen, says Jay (2000)

2.5.4. Neem


The neem is a tree in the mahogany family meliaceae. Some of the popular vernacular names used in reference to the neem are nimtree, margosa, vepu, nimbi, vempu, veppam (Tamil) Indian - lilac and Vepa (Telugu) (www.herbs2000.com) neem botanically known as Azadirachta indiceyiess, define Atal Kapur, (1982). Neem tree is generally considered to be our purifier and preventive against malarial fever, ace, pimples and cholera. All parts of the tree possess medicinal properties, (www.allayurveda.com). 


Srivastava (2001) defines neem leaf is one of the main nonwood product of neem. An average tree of 7.5 m to 8m of tall give about 350kg of leaves. The leaves posses insecticidal properties and thus used in medicinal formulations. The leaves contain 12.40 - 18.27 percent crude protein, 11.40 - 23.08 per cent crude fiber. These leaves are used as antiseptic, antihelmintic etc. Neem oil has antibacterial and antifungal activity. The oil has moisturizing and regenerative properties, contains vitamin E, and has essential fatty acids. In the garden, neem stands out as a highly effective, but non-toxic insecticide. Neem contains more than 25 active compounds that combat insects. Many beneficial insects are unharmed by neem because they do not feed from the plant, (www.annieseremedy.com)

2.5.5. Uses


Every part of the tree namely oils from seeds, leaves and barks are used in medicine, views Bhattacharjee (2004). Neem is a reputed plant based insecticide. It is also effective as a disinfectant and as emulsifying agents for insecticide, defines Peter (2007). Dried leaves kept in boxes toward off insects. Seeds are for extraction of oil for use in many ways particularly as an insecticide. The tree is still regarded as “Village dispensary” in India, (www.indianscience.org). It has been used to cure so many ailments that have been called “village pharmacy” (www.neemamerica.org). Analysis of the mature leaves gave moisture, protein, fat, fibers, carbohydrates and minerals, calcium, phosphorus, iron, thiamine, niacin, vitamin, carotene and calval. The amino acids present are glutamic acid, tyrosine, aspartic acid, pyridine and glutamine. The barks, leaves and seeds are used in medicines, says Sharma (1999). Dried leaves kept in boxes toward off insects. Fruits are sweet and edible seeds are for extraction of oil for use in many ways particularly as an insecticide. Green turgs are used as toothbrush for cleaning teeth. Wood is also used in many ways. The neem has been effective against certain human fungai, bacteria, viral, anti malarial and anthelmintic report Pillaiah (2002)

2.6. Medical Textile

2.6.1 History


Textile material plays an important and crucial role in designing appropriate structure for healthcare and medical industries. The application of medical textiles is increasing day by day. Medical textiles are textile product used for medical and biological application. They are used for first aid, clinical or hygienical purpose, says Vishnu (2006).


It includes the complete range of innovations in the manufacturing process and application of medical and hygiene products, says Sapna (2007). The first recorded use of textiles in medicine was in the “surgical papyrus” nearly 4000 years ago, noting Vishnu (2006). The ever-increasing applications of textile material in technical textile sectors such as medical, healthcare products, protective clothing, sports, leisure, wear and environmental protection has been the driving force behind innovations in fiber technology, says, Kothari (2000). Medical and related healthcare hygiene sector is an important growing part of the textile industry, says Kanthari (2006). All textile used in operative and post-operative takes in and around a patient and medical practitioners are termed as textiles. Those textiles products are of four types. They are woven, knitted, braided, and non-woven, says Nadiger (2008).


Textiles used for medical, healthcare and hygiene are classified as medical textiles (or) meditech. Some usages of implantable materials are sutures (biodegradable and non-biodegradable). Soft tissue implants, cardiovascular implants and heart valves. Non-implantable materials are wound care items that includes absorbent pad and bandages. Health care and hygiene products include bedding, clothing, and surgical cloths products for femine hygiene like sanitary napkins, baby and adult diapers, says Gulrajani (2008).


Textile material for medical applications typically have specific performance requirements relating to strength, stiffness, abrasion resistance and mechanical potency, indicates Nadiger (2008). The medical textiles should have good biocompatibility, flexibility and strength. The properties required might be hydrophobicity, hydrophilicity, alcohol, repellency, water density, medicine release and nanoporosity, says Gulrajani (2008). All medical textiles need to be non-toxic, non-allergic, non-carcinogenic, antistatic in nature, optimum tatigue endurance, biocompatibility flame proof, dyes must be taste non irritant, it applicable, says Gopalakrishnan (2007).

2.7. The Effect of Diabetes on Healing


Diabetes compromises the immune system, increasing the risk of skin and nerve damage and putting patients at increased risk of developing infected wounds that are slow to heal. Complications from clogged arteries, another diabetes linked condition, can lead to infectious wounds as well drugs and lifestyle changes prescribed to control blood sugar can help prevent and treat these problems, says Naresh (2007).


Diabetes challenges the body’s immune system, reducing its ability to fight infection. As a result, even minor skin damage can become infected easily, leading to open, festering sores that take a long time to heal (www.allayurveda.com)

2.8. Wound Care


Lack of insulin production or use interfers with cell growth and energy production, reducing the body’s ability to heal. Thus, people whose diabetes is uncontrolled are at increased risk of contracting skin infections if a cut or puncture is exposed to bacteria, a fungus or yeast.


They also tend to have dry, itchy skin, which can lead to scrapes and cuts, says Ramachandran (2004) wound care, as in wraps and dressing pads, is one area where antimicrobial treatments are routinely used on textiles “the use of an antibacterial agent can help to control bacteria in a textile which may come in contact with the surface of the wound”, says Barric (2005). Anti-microbial treatments are used in dressings for wound care principally when the dressing must be left in place for several days, tells Wiencek (2006)

2.9. Wound Dressing


In the area of wound and burn treatment, these are designed to perform specific functions depending upon the specific medical requirements, says Kathirvelu (2008). The most common application for bandages is to hold dressings in place over wounds. These include light weight knitted or simple open weave fabrics made of cotton woven like support bandages are used in sprains or strains and the elastic properties are obtained by weaving cotton crepe yarns of high twist content. It consists of characteristic fabric of plain weave, says Arun Surendran (2007).


The fabric is clean and reasonably free from weaving defects and contains not more than traces of leaf residue, seed coat and other impurities.            It could be dyed. It is one continuous length with no joins and has fuse edges, says Mariac (2007).  The classification of pads are narrow cotton or linen, plain weave cloth of low texture, either woven or knitted or non-woven and either elastic or non-elastic, feels Mitra (2007).
III. RESEARCH DESIGN


The methodology pertaining to the study on “Evaluating the efficiency of herbal finished dressing pads for diabetic patients” is discussed under the following headings.

3.1.
Selection of the fabric
3.2.
Preparation of the fabric
3.3.
Selection of the medicinal sources

3.3.1.
Neem

3.3.2. Gymnema sylvestre 

3.4.     Selection of area
3.5.
Selection of the Diabetic patients
3.6. 
Pilot study
           3.6.1. Optimization of parameters 

                     3.6.1.1. PH

                     3.6.1.2. Concentration

                     3.6.1.3. Temperature

                     3.6.1.4. Time

3.7.      Selected parameters for the study                

3.8.
Finishing of the fabric with neem and Gymnema Sylvestre herbal

Solution for the pilot study

3.9.
Preparation of fabric for Anti-microbial finishing
3.10. 
Evaluation of the antimicrobial finished fabric

3.10.1.
 Subjective Evaluation 


             3.10.1.1. Agar diffusion test method

             3.10.1.2. Selection of bacterial species

                             3.10.1.2.1. Gram-positive cocci

                             3.10.1.2.2. Gram - Negative bacilli

             3.10.1.3. Visual inspection of the antimicrobial finished fabric

3.11. Objective Evaluation
           3.11.1. Physical property test
           3.11.1.1. Fabric weight

           3.11.1.2. Fabric Thickness

           3.11.1.3. Fabric count

           3.11.2. Wettability and absorbency test
            3.11.2.1. Drop test

            3.11.2.2. Sinking test

            3.11.2.3. Capillary rise test

3.12.
Construction of dressing pads 

3.13.
Application of dressing pads
3.14.
Statistical Analysis
3.1. Selection of the fabric

Cotton fiber posses many useful characteristics such as comfort, softness, good absorbency, good strength and easy to handle. According to Janhon, et.al. (2004), Cotton enjoys an extremely positive image due to its naturalness and gentleness to the human skin. Cotton is specially favourable for health care applications requiring skin contact. Cotton offers excellent resistance to heat as well as providing dimensional stability and strength. Cotton material with plain weave is the commonly used fabric for health care applications and various apparel purposes, Suggest Kumar, et. al. (2002), Anitha and Jacob (2003). Hence the investigator selected cent percent cotton plain weave grey fabric for the study.

3.2. Pretreatment of the fabric

The aim of the preparatory process is removing impurities and foreign matters thoroughly and uniformly from the fabric and make the fabric suitable for follow up processing, points out Anthappan, et.al. (2006). The impurities present in grey cotton fabric are sizing ingredients, fat, waxes and pectin’s. Efficient removal of these impurities during grey preparation is essential to guarantee for further process, states Prabaharan and Rao, (2003). Hence the selected cotton fabric was pretreated using the procedure given below.


The selected grey cotton fabric was soaked in soft water for 24 hours. After draining the soaked water, five per cent detergent powder was dissolved in water and the fabric was boiled in the detergent solution at 100oC for one hour. Finally the fabric was taken out and rinsed thoroughly by changing water three times and dried.

3.3. Selection of the medicinal source


The neem leaves possess insecticidal properties and thus used in medicinal formulations. Neem has antibacterial and antifungal activity. The gymnema sylvestre leaves posses some medicinal properties, which is widely for the treatment of diabetes. Hence the investigator selected medicinal herbs like neem and Gymnema sylvestre leaves, for the study because of its medicinal properties. 

3.3.1. Neem


Neem (Azadirachta Indica) an evergreen tree of India is a rich source of biologically - active compounds and has a high potential for use in wide - ranging applications. Neem contains several active ingredients, chemically known as limonoids, which are composed of only carbon, hydrogen and oxygen. Neem compounds are less toxic than some synthetic Anti-bacterial agents, says Rolipurmar (2008).


Every part of the neem tree namely leaf, flower, fruit, seed, kennel, bark, wood and root have been in use, especially in the “Ayurvedic” and “Unani” systems of medicine, points out Parmar (1997) (Plate  I).

3.3.2. Gymnema sylvestre


Gymnema sylvestre belongs to the asclepiadaceae family, the plants usually have slightly bitter taste and or not toxic to humans in gram quantities. The plant, a large woody much branched climber running over the tops of high trees, grows in central and western India in tropical Africa and in Australia, says Praja Pali (2003).


The neem leaves and Gymnema sylvestre leaves were collected from in and around Coimbatore city. The collected neem leaves and Gymnema sylvestre leaves were washed thoroughly with soft water to remove the dust particles. After washing thoroughly the water particles present in the leaves were wiped clearly by using cotton cloth. Since most of the leaves have moisture content of 60-80 per cent and cannot be stored without drying.         After drying the content of the leaves were break down into very small units ranging from course fragments to fine powder, as suggested by Thilagavathi, et.al. (2007). The powdered neem leaves, Gymnema sylvestre leaves were stored in airtight containers separately (Plate II).

3.4. Selection of the area  


The investigator selected Sri Gayathri Nature Cure Hospital, Maruthamalai, Coimbatore - 46, because of the co-operation and help rendered by the Chief Dr. N.S. Shanmugavel and his team.

3.5. Selection of the diabetic patients

               The investigator selected 100 diabetic patients from Sri Gayathri Nature Cure Hospital, Coimbatore-46, among which only four diabetic patients were selected for the application of dressing pads because they were suffering from diabetic wound. The purpose of the study was explained to the diabetic patients, the information regarding the reasons for causes of diabetes duration, general information about the wound and infection related ailments affecting them were collected the awareness regarding natural source of medicinal herbs and its microbial and wound healing effect were also collected using already framed interview schedules.

3.6. Pilot study


Pilot study is a preliminary study conducted in a limited scale to gain some primary information on the basis of main project would be planned and formulated, tells Saravanaval (1999). Hence a pilot study was conducted by the investigator. 

3.6.1. Optimization of parameters


A series of experiments were carried out by the investigator as per procedures suggested by Rani and Sing (2003) to determine optimum values for antimicrobial finishing parameters, namely concentration, temperature and time.

3.6.1.1. pH


The pH was taken 6-7 as standard.

3.6.1.2. Concentration


The neem and Gymnema sylvestre extracted from various concentrations like, 5, 15, 25 and 35 per cent were used for treating the fabric.

3.6.1.3. Temperature


The various temperatures like 40oC, 60oC, 80oC and 100oC were set for treating the fabric after selecting the effective concentration.

3.6.1.4. Time


To optimize the finishing time the cotton materials were finished individually with optimized percentage of sources for 15, 30, 45 and 60 minutes.

TABLE - I

Optimization of the PARAMETERS

	Sources
	Fabric weight (g)
	Concentration (%)
	Time               (minutes)
	Temperature (oC)

	Neem and
	10
	5
	15
	25
	35
	30
	45
	60
	1 hr.
	40
	60
	80
	100

	Gymnema sylvestre
	
	5
	15
	25
	35
	30
	45
	60
	1 hr.
	40
	60
	80
	100


3.7. Selected parameters for the study 

In the case of neem leaves and Gymnema sylvestre leaves the optimized concentration selected was 5 per cent, the temperature standardized was 60oC and the time selected was 45 minutes to boil. Extraction refers to separating the desired material by physical or chemical means with the aid of solvent. Efficient extraction of herbs while pre serving their medicinal values is an art as well as science, views Shrivastave et al., (2006). 

Five grams of neem leaf powder with five grams of   Gymnema sylvestre powder was dissolved in a glass beaker containing 50ml of ethanol, the mixture was kept aside at room temperature for 24 hours. The solution was filtered using filter paper. The filtrate was collected in the beaker (Plate III). Thus the filtrate extraction serves as the antimicrobial application solution. 

3.8. Finishing of the fabric with neem and Gymnema sylvestre herbal solution for pilot study


The neem and Gymnema sylvestre filtrate was taken in a beaker with 50ml of water, ten grams of selected cotton fabric was boiled with the content for 45 minutes in 60oC, the sample was taken out and dried without washing.

3.9. Preparation of fabric for antimicrobial finishing 


As suggested by Thilagavathi, et.al. (2006) and Hall (2004), the extracted filtrated from neem and Gymnema sylvestre solution was applied to the fabric by padding mangle method (Plate IV) In the padding mangle the ethanolic extracts of active substance was diluted with water and the desized cotton fabric was passed through the liquor, then is squeezed in the mangle, and is straight away led over a set of drying cylinders. 

3.10. Evaluation of the antimicrobial finished fabric


The treated and untreated samples were evaluated subjectively and objectively.

3.10.1. Subjective evaluation


The antimicrobial finished samples were subjected to antimicrobial assessment by agar diffusion test method.

3.10.1.1. Agar diffusion method


The broth was prepared using the ingredients like Nacl, peptone, beef extract, distilled water in order to grow the culture and it was incubated for            24 hours, with the required species of bacterial inoculated in it. Ingredients used for broth preparation is given in Table II.

TABLE - II

Ingredients for broth preparation

	S.No.
	Source
	Amount (g)

	1
	Nacl
	0.25

	2
	Peptone
	0.25

	3
	Beef extract
	0.15

	4
	Distilled water
	50 ml.



Prescott, et.al, (2005) states that this is an easy and direct way of achieving the result. A small volume of diluted microbial mixture was transferred to the center of a agar plat and spread evenly over the surface with a sterile bent-glass rod. The dispersed cells develop into isolated colonies.


Chhabra, et.al. (2007) reveal that the treated samples were tested for their antimicrobial activity. Qualitative assessment was done based on the zone of inhibition. The incubated plates were examined for interrupted growth or clear zone of inhibition on either side of wall.

3.10.1.2. Selection of bacterial species

3.10.1.2.1. Gram-positive cocci

Staphylococcus epidermis, staphylococcus aureus, micro-coccus species and streptococcus species are facultative anaerobes that may invade through breaks in skin to cause local, deep or systemic infections

3.10.1.2.2. Gram-negative bacilli


In most areas, armpits, and perineum and between toes, pseudomonas and some entric rods may be found, feels Black (2002). Diabetic foot infections can be caused by a single or a combination of multiple organisms (60 per cent of infections). The most common micro-organisms are the gram positive cocci, for example staphylococcus aureus, staphylococcus epidermis, streptococci, 
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gram negative cocci, Escherichia Coli, Klebsiella, pseudomonas aeruginosa, protens mirabilis (www.anaisde dermater-logia.org.br).


Hence the investigator selected staphylococcus aureus and pseudomonas aeruginosa microorganisms to identify the bacterial activity in the finished fabric.

3.10.1.3. Visual inspection of the antimicrobial finished fabric


The antimicrobial finished fabric was evaluated by panel members consisted of 50 textile experts of textiles and clothing department. Avinashilingam Deemed University for Women, Coimbatore. They were asked to evaluate the finished fabric using already trawed proforma, which is given in Appendix III.  

3.11. Objective Evaluation


Textile testing is a process of inspecting, measuring and evaluating the characteristics and properties of textile materials. The treated and untreated samples were tested for their fabric weight, fabric thickness, breaking strength and elongation, wettability and absorbency tests.

3.11.1. Physical property

3.11.1.1. Fabric weight


Fabric weight is an important component for comparing the two similar fabric constructions, Saini (2004) describes fabric weight as the relative weight of the fabric and expressed as the weight of a particular size of piece, such as grams per square meter or dences per square yard.


Hence the investigator cut the sample of from treated and untreated fabric using a GSM cutter (Plate VII) and weighed the fabric using a digital balance. Ten readings for the treated and untreated samples were noted separately and the individual mean was calculated.

3.11.1.2. Fabric thickness


Fabric thickness is defined as the distance between the upper and lower surface of the material measured under a standard pressure, using the Baty Thickness Tester with an accuracy of 0.01mm, as explained by Stoker, et.al, (2005) and Paul (2006). The fabric was placed between the pressure foot and anvil, the reading was noted from the dial. Ten readings were taken from different places of the treated and untreated samples and the man value was calculated and considered as the fabric thickness (Plate VIII).

3.11.1.3. Fabric count


The determination of the number of threads or ends and picks per unit length of fabric is very important for the analysis of the fabric (Indian Standard Methods 1963-1981). Basu (2006) states, in woven fabric the warp and weft yarns are commonly referred to as ends and picks. The number of warp              threads per inch width of the stated as ‘ends per inch’. Similarly weft per inch is called ‘picks per inch’. There are several methods for determining the threads per inch.


One-inch counting glass is the most commonly used method. The counting is placed on the fabric and the number of threads per inch is counted through a pick class. (Plate IX) The threads per inch are counted at ten different places and the mean value is calculated. The region near the selvedge was accorded because the spacing of thread is often a little different than in the body of the fabric by following the above procedure ten readings were noted.

3.11.2. Wettability and absorbency test


The wettability and absorbency tests included drop test, sinking test and capillary rise test.

3.11.2.1. Drop test


A drop of water is allowed to fall from a fixed height onto the taut surface of a test specimen. The time required for the specular reflection on the water drop to disappear is measured and recorded as wetting time, cites AATCC (2007).


A burette filled with distilled water was clamped in a stand. The sample was mounted in an embroidery frame and was placed at the base of the stand. The height between the sample and burette nozzle was kept constant. The nozzle of the burette was opened to allow a drop of water to fall onto the sample. The stopwatch was started simultaneously and it was stopped when the drop of water fully sank into the material. The time taken was noted. The same procedure was repeated for ten samples of the desized original and the mean was calculated. Similarly the men value of ten samples from the finished fabric was calculated and thus the wettability of each material was noted separately (Plate X).

3.11.2.2 Sinking test


Sinking test is a simple test that helps to measure the wettability of a fabric, says Booth (1996). As suggested by Skinkle (1979) ten samples were cut into the size 5cm x 5c square from the treated and untreated samples.


A 1000ml beaker was filled with distilled water and few drops of wetting agent was added into the distilled water. The sample was dropped on the surface of the water from a standard height. The stopwatch was started when the fabric struck the surface of water and stopped when the last corner sank below the water surface. The same procedure was repeated for ten samples. The mean values of the treated and untreated samples were calculated and the sinking time of each sample was recorded separately (Plate XI).

3.11.2.3. Capillary rise test


Paul (2006) pointed out that the capillary travel method measures the rapidity of absorption. Ten samples were cut into sizes of 15cm length 2.5 cm width from the treated and untreated samples. One end of the sample strip was pasted with a glass rod, which was placed on heavy wooden blocks and at the other end, two grams weight was attached to keep the sample straight. At the weighed end 2cm of the sample was allowed to immerse in a tray of distilled water. The rise of the water level in the strip was noted by keeping length of the fabric as 5cm constant. The same procedure was repeated for ten samples from the same material and the mean value was calculated and the capillary rise of each material was recorded carefully (Plate XII).

3.12. Construction of dressing pads 


 According to Lakshmikantha and Shanmuga Sundaram (2006) wound healing dressing pads consists of an absorbent layers, between a wound - contact layer and a flexible base material. Based on this the dressing pads were constructed in different shapes by using antimicrobial finished fabric. Between the layers cushioning effect was provided to the wound by the use of neem and Gymnema Sylverstre powder as absorbent layer. The use of antimicrobial agent can help to control bacterial, which may come in contact with the surface of the wound.  

3.13. Application of dressing pads


A brief purpose of the study was explained to the doctor’s team and also shown them the prepared dressing pads to sensitize the samples. They have readily accepted to use the dressing pads for the selected diabetic patients for the study. Apart from the regular medicinal application the prepared pads were used for the selected diabetic patients. The dressing pads were changed every day and this process continued till the wound gets healed. The detail of the evaluation is discussed in the chapter results and discussion (Plate VI).
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3.14. Statistical analysis


By statistics we mean aggregates of facts affected to a marked extent by multiplicity of causes, numerically expressed, enumerated or estimated according to reasonable standards of accuracy, collected in a systematic          matter for a predetermined purpose and placed in relation to each other, explain Gupta (2007).

IV. RESULT AND DISCUSSION

 
The results and discussion pertaining to the study on “Evaluating the efficiency of herbal finished dressing pads for diabetic patients” is discussed under the following headings:

4.1
General Survey

4.1.1.
Causes of diabetes


4.1.2.
Wound and infection related ailments affecting diabetic patients

4.1.3.
General awareness regarding natural sources as antimicrobial and wound healing agents                                 

4.2.
Subjective evaluation 

4.2.1. 
Visual inspection

4.2.2.
Agar diffusion test

4.3.
Objective evaluation
4.3.1 Physical property test

4.3.1.1. Fabric weight

4.3.1.2 Fabric thickness

4.3.1.3
Fabric count

4.3.2.
Wettability and Absorbency Test
4.3.2.1. Drop test

4.3.2.2. Sinking test

4.3.2.3 . Capillary rise test

4.4
Application of wound healing dressing pads
4.4.1.
Details of the diabetic patients wound related problems

4.4.2 Wound healing duration

4.4.3.
Evaluation of dressing pads

4.1. General survey

The information regarding the reasons for causes of diabetes, general information about the wound and infection related ailments affecting them and the awareness regarding natural sources of medicinal herbs and its microbial and wound healing effects were also collected.

4.1.1. Causes of diabetes

The reasons for the causes of diabetes is given in Table III and Figure I.

TABLE - III

REASONS FOR CAUSES OF DIABETES 

               N=100

	S. No.
	Reasons
	Male                      (%)
	Female                    (%)

	1
	Hereditary
	60
	50

	2
	Food pattern
	20
	30

	3
	Sedentary lifestyle
	12
	16

	4
	Stress
	8
	4



From the above Table III it was clear that among the selected diabetic patients  60 per cent of the male and 50 per cent of the female were victims of diabetes due to hereditary, 20 per cent and 30 per cent of male and female respectively were affected due to food pattern, while 12 per cent of the male and 16 per cent of the female were affected due to sedentary life style and only 8 per cent and 4 per cent of the male and female respectively were prone to diabetes due to their working environment.


Hence it could be concluded that majority of the members were affected due to hereditary, followed by food pattern, sedentary life style and stress.

FIGURE - I

REASONS FOR CAUSES OF DIABETES 
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4.1.2. Wound and infection related ailments affecting diabetic patients

The details regarding the problems like wound, infection, rashes, cracked heals turning to wound and eczema which affects the diabetic patients are given in Table IV and Figure II.

TABLE -IV

WOUND AND INFECTION RELATED AILMENTS AFFECTING DIABETIC PATIENTS

              N=100

	S.No.
	Problems
	Affected persons

(%)

	1.
	Wound
	35

	2.
	Crack in foot turning to wound
	20

	3.
	Sores
	15

	4.
	Rashes
	15

	5.
	Eczema
	15



From the Table IV it was clear that 35 per cent, 20 per cent and 15 per cent of the diabetic patients suffered from wound, crack in foot turning to wound and sores respectively. Rashes and Eczema were found as the problems for 15 per cent of the diabetic patients. This type of problems were commonly identified with diabetic patients. 

FIGURE - II

WOUND AND INFECTION RELATED AILMENTS AFFECTING DIABETIC PATIENTS


[image: image2.emf]35%

20%

15%

15%

15%

Wound Crack in foot turning to wound Sores Rashes Eczema


4.1.3. General awareness regarding natural sources as antimicrobial and wound healing agents

Awareness regarding neem leaves and Gymnema sylvestre leaves                 were the sources of antimicrobial agent and wound healing effect.                   General awareness among the selected diabetic patients are given in Table V and Figure III.

TABLE -V

AWARENESS OF ANTIMICROBIAL and wound                        healing effect
	S. No
	Sources
	Antimicrobial effect
	Wound healing effect

	
	
	Yes
	No
	Yes
	No

	1.
	Neem
	98
	2
	94
	6

	2.
	Gymnema Sylvestre
	70
	30
	75
	25



It was evident from the above Table V that 98 per cent and 70 per cent of the diabetic patients were aware of both neem and Gymnema sylvestre have got antimicrobial effect, 94 per cent and 75 per cent were aware that the neem and Gymnema sylvestre leaves have also got wound healing effect.

Hence it could be inferred from the survey that majority of the diabetic patients were aware of the antimicrobial and wound healing effect of neem and Gymnema sylvestre leaves.

Figure - III

AWARENESS OF ANTIMICROBIAL and WOUND HEALING effect
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4.2 Subjective evaluation

4.2.1
Visual inspection

The antimicrobial treated fabric was evaluated using already framed Proforma for evaluation which included general appearance, texture and colour, and is given in Table VI.

Table -VI

Visual Inspection

	S.No
	General appearance
	Texture
	Colour

	
	Good
	Fair
	Poor
	Smooth
	Medium
	Coarse
	Mild
	Medium
	Bright

	1.
	20
	80
	-
	85
	15
	-
	-
	96
	4


From the Table VI it was clear that with regard to general appearance 80 per cent of the judges were rated as fair while 85 per cent of the judges were rated texture as smooth, and 96 per cent of the judges were rated as medium about the colour.

4.2.2
Agar diffusion Test

The antimicrobial effect of the treated samples were tested by Agar diffusion test method. (Plate V) The photograph of the tested samples showed interrupted growth, hence it could be inferred that the treated samples have good antimicrobial property.

4.3. OBJECTIVE EVALUATION

The fabric treated for antimicrobial effect was subjected to fabric weight, fabric thickness, fabric count, wettability and absorbency performance tests.

4.3.1. Physical property test

4.3.1.1 Fabric weight

    
The fabric weight of the treated and untreated samples are shown in Table VII and Figure IV. 

Table -Vii

Fabric weight

	S.No.
	Sample
	Mean value (GSM)
	Gain or loss over original
	Percentage gain or loss over original

	1.
	UT
	103.8
	20.5
	19.7

	2.
	TC
	124.3
	
	



The Table VII reveals that, there was an increase in fabric weight of 19.7 per cent with treated sample when compared to the untreated original sample. The gain in percentage of the treated sample is due to the treatment of antimicrobial herbal finish by the deposit of the antimicrobial herbal agent.

4.3.1.2. Fabric thickness


The fabric thicknesses of the treated and untreated samples are given in the Table VIII and Figure V.

TABLE VIII

Fabric thickness

	S.No
	Sample
	Mean value 

(mm)
	Gain or loss over original
	Percentage gain or loss over original

	1.
	UT
	0.254
	0.022
	3.66

	2.
	TC
	0.276
	
	


From the above Table VIII it was clearly evident that there was an increase in fabric thickness with treated sample when compared to original and the percentage gain was 3.66 per cent. The increase in thickness may be due to the deposit of the herbal antimicrobial agent.

FIGURE - IV
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4.3.1.3. Fabric count


The fabrics count of both warp and weft directions of treated and untreated samples are given in Table IX and Figure VI.

Table - IX

Fabric count

	S.No
	Sample
	Mean value in No.of.threads/inch
	Gain or loss over original
	Percentage gain or loss over original

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	1.
	UT
	75.1
	79.2
	0.4
	0.6
	0.53
	0.75

	2.
	TC
	75.5
	79.8
	
	
	
	


From the Table-IX it was clear that there was negligible variations of fabric count with treated sample when compared to original sample.                   The percentage gain in treated sample over original was 0.53 per cent in warp and 0.75 per cent in weft.

4.3.2. Wettability and absorbency tests

             The wettability and absorbency tests included drop test, sinking test and capillary rise test.

4.3.2.1. Drop test


The drop test results of the treated and untreated samples are given in the Table  X and Figure  VII.

Table-X

Drop test

	S.No
	Sample
	Mean value (sec)
	Gain or loss over original
	Percentage gain or loss over original

	1.
	UT
	25
	38
	60

	2.
	TC
	63
	
	


From the Table IX it was clear that there was difference in absorbency performance of the treated sample over original sample. This showed that the time taken for absorbing one drop of water is higher, because the antimicrobial effect reduces wettability performance. 

 4.3.2.2. Sinking test


The sinking test result of the treated and untreated samples are given in the Table XI and Figure VIII.

Table-XI

Sinking Test

	S.No
	Sample
	Mean value (sec)
	Gain or loss over original
	Percentage gain or loss over original

	1.
	UT
	1.0
	2.3
	69.69

	2.
	TC
	3.3
	
	


From the Table-X it was found that in the treated sample showed higher mean value than the original sample. This showed gradual reduction in the absorbency performance with regards to sinking tests. 

figure - VI
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figure - VII

Drop test

4.3.2.3. Capillary Rise Test


The test result of the treated and untreated samples for capillary rise is shown in Table XII and Figure IX.

Table-XII

Capillary Rise Test

	S.No
	Sample
	Mean value 

(cm)
	Gain or loss over original
	Percentage gain or loss over original

	1.
	UT
	4.5
	0.66
	17.19

	2.
	TC
	3.8
	
	



From the Table XI it was clear that there is a variation in the wicking of the treated and untreated sample. The capillary rise test also showed the lesser absorbency performance. 

4.3.2.4. Wettability and absorbency conclusion


It was evident from the wettability and absorbency performance tests; the antimicrobial treatment reduces the absorbency performance of the samples. It was inferred from drop test, sinking test and capillary rise test, the cotton material was slightly reduced because of herbal antimicrobial treatment.  

4.4. Application of wound healing dressing pads 

4.4.1. Details of the wound related problems for the diabetic patients


Among the 100 selected diabetic patients only four patients were selected for the application of wound healing dressing pads. The information regarding their sugar level, type of wound size, whether they had pain, swelling exudates and odour were collected and given in Table XIII.

figure - VIII
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figure - IX

[image: image14.wmf]0

0.5

1

1.5

2

2.5

3

3.5

Mean absorbency in seconds 

Un treated Cotton 

Treated Cotton 

Capillary Rise Test

TABLE XIII

DETAILS REGARDING SUGAR LEVEL AND WOUND SIZE

	S. No
	Patient Name
	Sugar Level (mg/dl)
	Location of wound
	Size (cm)
	Pain
	Exudates
	Swelling
	Odour

	1.
	Subject-1
	119
	Finger
	1
	(
	(
	(
	(

	2.
	Subject-2
	126
	Leg finger
	0.4
	(
	(
	(
	(

	3.
	Subject-3
	230
	Foot
	0.6
	(
	(
	(
	(

	4.
	Subject-4
	243
	Crack in foot
	1.2
	(
	(
	(
	(


  (-Yes, (-No

         From the Table XIII, it was clear that the subject -1 had a sugar level of 119mg / dl and there was a small hurt of 1 cm length in the finger hence suffered from pain and swelling. The subject 2 had a sugar level 126mg / dl, and had pain because of 0.4 cm size of wound in the leg finger. The subject-3 had a sugar level 230mg/dl. Though the wound was 0.6cm size, because of infection. The patient was suffering from pain. The subject-4 had a sugar level of 247mg/dl and the patient had 1.2 cm crack in the foot part, which created the problem in the term of pain and exudates.

4.4.2. Wound healing duration

The time taken for healing of wound is given in Table XIV.

Table XIV

WOUND HEALING DURATION

	S.No
	Patients
	Age 
	Time taken

(Days)
	Sugar level

(mg/dl)
	Size of wound

(cm)
	Frequency of usage

(Hrs)
	Sugar level (mg/dl) during the corresponding period

	1.
	Subject-1
	58
	10
	119
	1
	24
	First 3 days 119mg/dl
	Second 3 days 145mg/dl
	Third 3 days 127mg/dl

	2.
	Subject-2
	54
	7
	126
	0.4
	48
	First 2 days 126mg/dl
	Second 2days 145 mg/dl
	Third 2 days 95mg/dl

	3.
	Subject-3
	48
	310
	230
	0.6
	24
	First 10 days 230 mg/dl
	Second 10 days 120 mg/dl
	Third 10 days100mg/dl

	4.
	Subject-4
	60
	60
	247
	1.2
	24
	First 20 days 247 mg/dl
	Second 20 days 270 mg/dl
	Third 20 days 290mg/dl


From the Table XIV it was clear that for the subject - 1 aged 58, the size of the wound was 1cm length, which took 10 days to heal. The dressing pad was changed every 24 hours. The sugar level of the patient during one of the first 3 days was 119mg/dl, during one of the second 3 days was 109mg/dl, and during one of the third 3 day was 127mg/dl.

For the subject-2, aged 54, the size of the wound was 0.4cm length, which took 7 days to heal. The dressing pad was changed every 24 hours. The sugar level of the patient during one of the first 2 days was 126mg/dl, during one of the second day was 145mg/dl, and during one of the third day was 95mg/dl.

For the subject-3, aged 48, the size of the wound was 0.6 cm length, which took 1 month to heal. The subject was hypoglycaemic patient. The dressing pad was changed every 24 hours. The sugar level of the patient during one of the first 10 days was 230mg/dl, during one of the second 10 days was 120mg/dl, and during one of the third 10 days was 100mg/dl.

For the subject-4, aged 65, the size of the wound was 1.2 cm length which took 2 months to heal. The dressing pad was changed every 24 hours. The sugar level of the patient during one of the first 20 days was 247mg/dl, during one of the second 20 days was 270mg/dl, and during one of the third 20 days was 290mg/dl.

Hence the investigator came to know that as the sugar level increases, it took more time for the wound to heal.

4.3.5.
Evaluation of dressing pads


In order to know the efficiency of the dressing pads various questions regarding dressing pads like ease of application, comfort properties, level of satisfaction, side effects like itching or allergic reaction were enquired from the selected four patients. The information collected are given in the Table XV.

TABLE XV

Evaluation of dressing pads

	S.No
	Patient
	Sugar level(mg/dl)
	Size of wound (cm)
	Effectiveness of dressing pads
	Ease

of application
	Comfort properties
	Itching/

Allergic reaction
	Satisfaction

	1.
	Subject-1
	119
	1
	Heals fast
	Easier
	Yes
	No
	Satisfied

	2.
	Subject-2
	126
	0.4
	Heals fast
	Easier
	Yes
	No
	Satisfied

	3.
	Subject-3
	230
	0.6
	Heals normal
	Accepted
	Yes
	No
	Satisfied

	4.
	Subject-4
	247
	1.2
	Heals normal
	Accepted
	Yes
	No
	Satisfied


From the Table XV, it was clear that for the subject-1 the wound healed quickly. The subject felt that the application of the dressing pad was easier and it was comfortable with no allergic / itching side effects. The subjects was entirely satisfied about the dressing pads.


For subject - 2, the wound healed fast, the subject felt that the ease of application was easier and comfortable with no allergic / itching effects. The subject was entirely satisfied with the dressing pads.


For subject-3, the wound healed normally because the sugar level was high and moreover the subject was hypoglycaemic patient. The subject felt that the ease of application was accepted and comfortable with no allergic / itching effects. The subject 3 was entirely satisfied with the dressing pads.


For subject-4 wound healed normally because the sugar level was high. The subject felt that the ease of application of dressing pad was comfortable with no allergic / itching effects. The subject-4 was satisfied about the dressing pads.

V SUMMARY and conclusion 


Good health is a prerequisite to successful human endeavour and therefore core to economic growth an activity. The technological advancement in textiles has come a long way in aiding medical sciences to make this world disease free. An ageing population, the rise in the incidence of diabetes and its after effects worldwide, and the steady improvement in textile technology and products are driving the growth in medical textiles especially in wound care products.


Today finishing has led to possibilities in the textile industry beyond imagination. It over cores the limitations to give the freedom to create the unthinkable. The most vital among the finishes are antimicrobial finish which is an essential prerequisite in the medical textiles. Antimicrobial agents in the fabrics prevent the proliteration of disease causing microbes or reduce their number by the action upon them by destroying their cell membrane. The need for antimicrobial is getting higher and higher as people become more aware of the presence of microbes and cross infection especially in the medical sector.


Diabetic mellitus (DM) is the most common endocrine disorder that affects more than 100 million people and the most pathetic feature of this disease is that a small wound if left unnoticed may develop into infection and finally lead to amputation. Hence antimicrobial finish contributes a major role in diabetic wound care


Some of the herbal compounds obtained from medicinal plants are well known for their antimicrobial property. Though synthetic products are used by people, they are becoming more conscious of the long-term side effects of these products and the use of herbs are once again staging a dramatic comeback. The success stories on the use of herbs have raised them to the top of the popularity graph.


Hence the investigator selected two major herbs namely neem leaves, Gymnema Sylvestre leaves for the application in fabric for the preparation of antimicrobial dressing pads.

The objective of the study are to,

· Pre-treatment of cotton fabric

· Imparting antimicrobial finish

· Evaluation of antimicrobial finished fabric.

· Preparation of dressing pads. 

· Application and evaluation of dressing pads by the diabetic patients wound.

Findings of the study


A survey was conducted to know about the reasons for the cause of diabetes problems faced by them and also the general awareness regarding natural sources of herbs as antimicrobial and wound healing products.


The pilot study was carried out by scrutinizing the antimicrobial activity of the selected herbal extraction under various parameters such as concentrations of sources temperature and time period. Then effective parameter was selected as the optimum.


The cotton fabric was subjected to antimicrobial finishing at standardized parameters using padding mangle. The treated and untreated samples were evaluated to objective and subjective evaluation. The treated samples were first subjected to antimicrobial testing. The quantitative test includes agar diffusion test. The treated and untreated samples were objective to absorbency test, which include drop test, sinking test, capillary rise test. Other tests were thickness, fabric weight and fabric count. For subjective evaluation four diabetic patients were selected from Sri Gayathri Nature Cure Hospital, Maruthamalai, Coimbatore. The sugar level and the wound details of the selected patients were noted. A Proforma was framed to know the feedback of herbal antimicrobial finished dressing pads from the selected patients. The details regarding level of healing, comfort properties, side effects and level of satisfaction were asked to know the efficiency of the dressing pads.


From the survey, the reasons for the cause of diabetes was hereditary for 60 and 50 per cent of male and female respectively, food pattern constitutes for 20 per cent of male and 30 per cent of female, sedentary life style constitutes for 12 per cent of male and 16 per cent of female and stress constitutes for 8 per cent of male and 4 per cent of female.

 
The percentage of wound and infection related ailments suffered by diabetic patients constitute 35 per cent for wound, 15 per cent for sores, 15 per cent for rashes, 20 per cent for crack in foot turning to wound and 15 per cent for eczema. For quantitative test the agar diffusion test showed interrupted growth, hence effective as antimicrobial agent the quantitative test, the result proved that the fabric was much resistant to the attack of staphyloccuss aureus than pseudomonas aerugnosa.


The absorbency test conducted for treated and untreated samples proved that the drop test, sinking test and capillary rise test were significant at one per cent level. The percentage of gain over original was 3.66 per cent for fabric thickness, 19.7 per cent for fabric weight, 0.53 per cent for warp and 0.75 per cent for weft for fabric count due to the effect of antimicrobial finishes on the materials

            For visual evaluation of the dressing pads, 20 per cent of the sample rated the general appearance as good, 80 per cent rated it as fair, the texture was ranked as smooth by 80 per cent and medium by 15 per cent, colour was rated as medium by four per cent and as bright by 96 per cent.

Conclusion


From the study conducted, it could be concluded that the herbal antimicrobial finished dressing pads were more effective and helped the diabetic patients in quick healing of the wound. 
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APPENDIX - II 

selectED COTTON and finished fabric
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Material

:
Cent per cent cotton

Weave

:
Plain

Count


:
60s

Picks / inch

:
39
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:
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Finished fabric
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Weave
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Finish
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APPENDIX - III

General survey 

1. a)
Name 
:


b) 
Age :

c) 
Sex :

2. How long have you been suffering from diabetes 

a) Less than 5years 


b) more than 5 years 


c) 10 years 



d) 15 years

3. State the reasons for the cause of diabetes

a) Heredity 



b) Food pattern 



c) Sedentary life style 

d) Stress 

4. Sugar level 

a) <200mg/ml

b) <300mg/ml
c) Hypoglucemic 

5. Are you aware of natural sources of herbs have antimicrobial and wound healing effect

a) Anti-microbial  


Yes 


No 

b) Wound healing 


Yes 


No 

6. Are you aware of neem has antimicrobial and wound healing affect.

a) Anti-microbial  


Yes 


No 

b) Wound healing 


Yes 


No 

It yes, state reason

7. Are you aware of Gymena Sylvestre has antimicrobial and wound healing effect.

a) Anti-microbial  


Yes 


No 

b) Wound healing 


Yes 


No 

It yes, state reason

APPENDIX - IV

Proforma used for the evaluation of the Antimicrobial finished fabric  

	S.No
	General appearance

(%)
	Texture

(%)
	Color

(%)

	
	Good
	Fair
	Poor
	Smooth
	Medium
	Coarse
	Mild
	Medium
	Bright    
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