


[image: C:\Users\aa\Desktop\YHGDغالية.jpg]

MEDICAL TEXTILES
DR.IBRAHIM .G.,E.

Medical textiles in the industrial textile field gradually have taken an important role. Medical textiles refer to textile products often used in combination with non-textile materials which are used for the medical care of humans and animals and act as protection for personnel and equipment in medical care situation medical textiles differ from other textile products in that there is often little scope for diversification and design variation .The medical textiles section, looked at in its broadest term, is undoubtedly one of the greatest success stories of recent years, The medical and related Hygiene industries have been major users of textiles products for many years. The Huge growth of medical applications of textiles over the last 12 years or more has mirrored that the development of modern medicine and surgery has not been limited to just the volume of materials used, where medical application in addition to protective medical apparel textiles are used for implant, blood filter and surgical dressing… etc , today there has been a huge increase in both the size of the market and the variety of product available and most industry leaders at all levels of the distributions network, say that there is potential for new products and application. 
 CLASSIFICATION OF MEDICAL TEXTILES
Medical textiles could possible be classified by fiber type or processing route. A classification based on function is more appropriate, classification by function emphasizes aspects and different textile structure, it also emphasizes that some application requires several functions, medical textiles are capable of meeting all requirements of medical application on their own, where medical textiles includes many products with a composite structures. 
So it is possible to be classified as follow:
Textiles for implantation such as (sutures, vascular grafts , fabrics for heart valves and repair, artificial joints , fabric  for hernia repair, surgical reinforcement , meshes fibrous bone plates .. etc)
Non-implantable materials such as  (bandages, wound dressing, plasters….etc)
Health care and Hygiene products such as (bedding, protective clothing, surgical gowns, wipe, face masks.. etc 
Textiles in extracorporeal devices such as( artificial liver, lung…etc 
Today medical textiles are produced and sold within a strict form of regulation and legislation. Such control is essential to protect patients, medical practitioners and manufactures .
TEXTILES FOR IMPLANTATION
These materials used in effecting repairs to the body whether it be wound closures sutures or replacement surgery (Heart prosthesis-artificial ligaments, surgical meshes …etc) Although the natural way to replace a defective part of the body would be transplantation this is not always possible due to several reasons including availability, performance requirement… etc, Therefore physicians often have to use artificial substitute (biomaterial) such as biotextiles, of origin or synthetic material. A part used to replace a body part is referred to as prosthesis. Although textile materials depend on specific application in general, The biological requirements for a satisfactory artificial implant may be stated as follow: 
1-A suitable artificial surface of the body cells to be easily adhered and grown on.
2-Porosity, which determines the rate at which tissue will grow and encapsulate the implant (implant material should be sufficiently porous.
3-Fiber diameter in general, should be smaller than the cells for their adherence, to make human tissues capable of encapsulating.
4-Biodegradability or biostability depending on the application 
5-non-toxicity where fiber polymer or fabrication techniques must be –non-toxic and fibers should be free of contaminants 
[bookmark: _GoBack]The Implantable material must meet mechanical requirements for the particular application biocompatibility for examples requires that the biotextiles must interact, with the host in a controlled and predictable way. In addition to these blood cells cause formation of destructive blood cloth. Application of textiles as implant include abdominal wall, artery , biohybrid organs , bone , heart valve and wall, vein, hip, joint  ,ligament , tendon , trachea …etc
SOFT TISSUE IMPLANTS
Biomedical materials are used in applications such as soft tissue, artificial prostheses, artificial skin, patches, artificial tendon and artificial cornea. The main component of soft tissue is the human organism, therefore artificial implant, with collagen modified surface easily adhere to soft tissue, soft tissue compatible artificial materials include silicone rubber, polyurethane hydrogels, carbon fiber, collagen, silk protein and cellulose chitin.
TENDONS AND LIGAMENTS
Ligaments are the fairly elastic bands of tissue that join bones together, tendons are made of similar tissue. The most commonly replaced ligaments are those of knee. Manmade tendons have made of woven and braided porous structure coated with silicon, but nonwoven fabrics are not suitable as ligament prosthesis because of their lack of strength, woven and knitted structures are used as artificial ligaments. Braiding a carbon fiber core and a polyester sleeve have produced a material for replacing damaged ligaments  as well as polyester and carbon fibers were used in twisted, knitted and narrow- woven constructions but braided fabrics with a stress strain behavior similar to a natural tendons or ligament are the most suitable structure where braided polypropylene implant usually consists of several strands that are braided into tape –like structure, A braided carbon fiber implant is typically made up of thirty –two strands of 3.000 fiber each .The requirements for ligament and tendon implants are both biological (biocompatibility – long – term stability ,and supporting tissue proliferation and bio-mechanical (physiological progressive stress strain), bio-absorbable are preferable for manufacturing of ligaments and tendon . Synthetic material can not match the fatigue resistance of natural tissue with its ability to regenerate itself so a graft should encourage the ingrowth of new collagen to form a new tendon or ligament a successful graft must match the mechanical properties of the original ligament or tendon as closely as possible and must induce adverse tissue reactions . Finally at the present time, no material has been shown to be ideal tendon where founding problem including the abrasion of the prostheses at the point of entry , leading both to malfunction and excessive tissue response to the debris and the creep of the polymer that radically alters the ability to replicate the natural mechanical response to loads, thereby leading to instability. 
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SURGICAL MESH 
Surgical mesh is used in the abdominal wall after injury or lesion caused by hernia . Prostheses made from micro-porous expanded (PTFE) such has Gore-Tex, soft tissue patch , polypropylene mesh such as (the meadox trelex) where polypropylene is resistant to infection and it is not allergenic. Mesh or fabric substrate made from a knitted non-resorbable polyester which is impregnated or developed with partially cross – linked (resorbable). The materials are loaded with anti- microbial by soaking prior to suturing to the abdominal wall margin, the porous material is a substrate which is impregnated or other wise associated with suitable substance capable of retaining the anti- microbial agent. In the composite prosthesis structure the antibiotics said to be completely surround the membrane mesh or fabric due to the interlocking (impregnated) nature of the resorbable gelatin and the non- resorbable membrane.
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SUTURES 
The use of sutures is one of the most common practices in the medical field and this has direct and great mudrity of the world’s population. Sutures are threads that are used to tie around vessels such as arteries to close them. Sutures are also used to close wounds produced by trauma. They can be classified into two groups (absorbable and non-absorbable). Absorbable sutures are, as the name implies, temporary due to their ability to be absorbed or decomposed by the natural reaction of the body to foreign substances. Absorbable sutures include collagen, catgut, polyglycolic acid, polylactic acid copolymer, and polydioxin. Absorbable sutures are used internally to stop internal bleeding and are degraded by the body fluid after the healing process  non absorbable sutures are not dissolved or decomposed by the body’s natural action.  Non absorbable sutures are divided into natural fibers (silk – cotton) and synthetic fibers (polyester, polyamide, polypropylene, steel, and teflon non-absorbable sutures materials are considered to be unresbed in the body for a long period of time . Sutures are manufactured with a wide variety of parameters, they can be mono-filaments or multi-filaments twisted together spun together or braided , they can also be dyed , undyed, coated, not coated .Taken into consideration in the manufacture and use of sutures are properties such as( stress – strain relationship , tensile strength, flexibility, wettability surface morphology, degradation, thermal properties, contact angle of knots, and elasticity , However a rough surface allows for better knot stability and security due to the friction between the surfaces. Finally it is aid that synthetic materials are better than natural materials in general and mono-filaments are better than braids minimizing the size of the sutures assists in reducing tissue reaction .  Suture materials must be sterilized when used by using sterilization methods ( ionizing, radiation and ethylene oxide).
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أعلى النموذج
BIOMATERIALS IN OPHTHALMOLOGY 
Natural and synthetic hydrogels physically resemble the eye tissue and hence have been used in ophthalmology as soft contact lenses. Soft contact lenses are made of transparent hydrogel with high oxygen permeability, Hard contact lenses are made of (methylmethacrylate) and cellulose acetate but flexible contact lenses are made from silicone rubber.
DENTAL APPLICATION 
The necessary requirement for a successful dental  implant are fixation in the Jaw bone and formation and maintenance of a suitable permuce cossal seal ,bone ingrowth well occur if relative movement of implants and host elevator bone is limited during the post- implantation healing period. Biopolymers are used in dental treatment to substitute for defects in tissues. Major requirements of dental polymers include translucence and abrasion resistance insolubility in oral fluid, non-toxicity, relatively high softening point ,easy fabrication and repair . The most widely used polymer for dental use is polymethylmethacrylate and its derivatives, and polysulfone .
 ORTHOPAEDIC PRODUCTS  
Orthopaedic products in the health care industry include arm sling, surgical collars, knee supports, splints and restraints. These products need to be stable and secure as well as comfortable, they are basically made of cotton and synthetic fibers. Synthetic Orthopaedic cushion bandages retain their cushioning effect in the moist atmosphere between skin and plaster, where non woven orthopedic cushion bandages are used under plaster casts and compression bandage for padding and comfort, They are made of polyester or polypropylene with blends of natural and other synthetic fibers . Light needle punching gives bulk and loft to the structure for greater cushion effect. These products were traditionally, made from cotton .
NONIMPLANTABLE MATERIALS 
These materials are used for external applications on the body and may or may not make contact with skin 
 DRESSINGS
Synthetic occlusive wound dressing are used for the treatment of burns, granulation tissue, dermatitis, ulceration, blisters, fissures, herpes, and several other skin condition. Shallow wound one that involves the loss of the epidermis, produces a scab when allowed to heal naturally without a dressing ,the scab is rigid ,dry, and porous to the oxygen required by the regenerated tissue , but acts as barrier to dirt and infection, the scab is shed when regeneration of the epermis is complete. The natural scab has disadvantages that is oxygen permeability is limited , not flexible, and that it is prone to cracking and damage and hence vulnerable to infection . Dressing are used for many purposes including protection of the wound from physical damage, covering unsightly wounds , exclusion of infection, absorption of excessive fluids from the wound , preventing of strikethrough (transfer of micro- organisms from the wound to external environment) and improving of patient comfort. Ideally dressing should be soft, pliable, to protect from further injuries, be easily applied and removed, be sterile, lint free and non -toxic. Wound care products are usually made of three layers, wound contact layer, absorbent material and base material. Wound dressing should not also adhere to the wound allowing easy removal without disturbing new tissue growth.
WOUND DRESSING CATEGORIES
Wound dressing might be categorized in several different ways based on composition, form and function .
1-FILM DRESSING 
These dressing are transparent adhesive -coated materials that are permeable to gases such as vapor and oxygen ,occurs , but impermeable to bacteria. Film dressings tend to allow accumulation of large volumes of wound exudate beneath the dressing . Film Dressings have been used experimentally with some success to control skin bacteria during surgery . film dressings are designed as surgical drapes , but typically of polymeric films spread with appropriate polysaccharide dressing . 
2-BIOLOGICAL DRESSINGS
Biological dressings are at much earlier stage of development than other dressing types, these dressings are coated with treated collagen, the major application of these material is expected to be for sever burns where they may be regarded as a temporary skin substitute  and to serve as anti-microbial barrier layer to prevent the loss of body fluids, proteins and electrolytes. 
3-HYDROCOLLOID DRESSINGS
Hydrocolloid dressings are easily removed from the healing wound with out damage to the newly formed granulation tissue and new epidermis of the healing site . .
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GAUZE
Gauze is a light weight fabric of open weave made from carded cotton yarns. Gauze should be soft, pliable and absorbent. Most standard specifications require gauze to be bleached, clean and free from weaving defects, and contain no more of seed coat leaf , or other impurities. Gauzes have been used as the main wound dressing material where it was found that wound heals fast when kept in a moist occlusive condition .  Coated gauze are the most common used, and most Gauzes are made from cotton in the form of a loose plain weave . General Gauze is used mostly as a dressing for direct swabs applications and is also used to treat burns and scalds. Changing a gauze dressing before the wound is healed results in removal of at least part of the scab and may destroy some of the regenerating tissues, causing pain and danger of reinfection associated with changing dressing, so gauze may be impregnated with plaster to immobilize and support broken limbs.
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 BANDAGES
The oldest known use of bandage refers to Sumeria (2100.b.c)
The Egyptians have used natural adhesive bandages as early as 4.000 years ago for various medical application. The Bandage can be woven, knitted , nonwoven and elastic or non-elastic .
CLASSIFICATION OF BANDAGE
1-DOMETTE BANDAGE 
Domette bandage consists of plain weave fabric in which the warp threads are cotton and the weft threads are wool Woven cotton rolled bandage have several disadvantages, they don’t stretch, low absorbency and they ravel under stress .  Nonwoven Bandages made of polyester or polypropylene with blends of natural and other synthetic fiber are used for orthopaedic uses .
2-STRETCH (ELASTIC) BANDAGES
Stretch bandages can be made by twisted yarns or elastic yarns and by using knitted or woven structures. Woven stretch bandages are referred to as crepe bandage. Knitted stretch bandages are normally produced as tubes. Elastic bandages are used for sprained wrist and ankle support. Elasticity can also be obtained by using two warp beams during weaving, one under normal tension and the other under high tension. This bandage type is available in various diameters and is used for holding a dressing on a finger or limb to provide support and comfort.
3-COMPRESSION BANDAGE
Compression bandages are used to exert a certain amount of compression for the treatment and prevention of deep thrombosis, leg ulceration and varicose veins, depending on the compression they provide. Compression bandages are classified as light, moderate, high and extra- high compression bandages, they can be woven, warp, or weft knitted.  Compression bandage may be made of pure cotton, matt, bright viscose rayon, polyamide, elastomeric and rubber filaments .
4-OPEN- WEAVE BANDAGE 
Open – weave bandage consists of cotton cloth of plain weave. It is similar to gauze in structure, It is a porous, disposable… strip of cotton fabric of one continuous length containing no joints, clean, and reasonably free from weaving defects. Band- ages are normally supplied in widths of 2 cm, 3 cm, 5 cm, and 7 cm, and in length of three to five meters. Open – weave bandage cloth is most often used to protect dressings , hold them in  place and to give them support .
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CUSHIONING
Cushioning fabrics are used to distribute mechanical stress evenly in situations where stress concentrations would be harmful, Pressure sores is probably the dominant example of the use of cushioning decubital ulcers arise when tissue is subjected to external pressure for a period of time, with ulcers occurring most rapidly with increasing pressure, such pressure sores can occur in patients recovering from surgery. In the past sheep skin was placed under the patient, to reduce the pressure on the most stress tissue by spreading the weight more evenly, however, sheep skins are naturally limited and are difficult to wash and sterilize .
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