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Abstract
The microbial infestation is a common problem especially in natural textiles due to their receptiveness for moisture, dirt, food particles giving scope for microbes growth. In case of innerwear that is next-to-skin the situation becomes more critical. The reason of increased interest in this field include: an increased awareness towards personal hygiene, to prevent skin infections, body dour to improve physiological comfort value of inner garments.This paper gives a review for scope of eco-friendly fabrics which prevents bacterial growth without any additional finishes. 
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1.Introduction
For many years the textile world was very simple when it came to the function of textiles: hydrophilic natural fibers like cotton and wool and the man made cellulosic fibers stood for absorbency and breathability and the synthetic fibers stood for strength and easy care. The consumers are now increasingly aware of the hygienic life style and there is a necessity and expectations for a wide range of textile products finished with Eco-friendly antimicrobial properties. Eco textiles gain utmost importance as one of the most useful resources that help promote new innovations, in an eco-friendly manner [1]. Textile materials are good carriers of various types of microorganisms and can cause health related problems to the wearer [2] Bamboo has many antibacterial qualities, which bamboo fabric is able to retain, even through multiple washings. Bamboo exhibits up to a 99.8% antibacterial rate. This helps to reduce bacteria that thrive in clothing and cause unpleasant odors.[3]. Tencel’s smooth fibre surface feels soft and supple against the skin and its incredible wicking abilities keep the skin dry, making Tencel a great fabric for sensitive skin. Due to its moisture management, Tencel is also anti-bacterial[4].

2.Microbes Causing Uti
 
Microbes are the tiniest creature not seen by naked eyes. Bacteria are unicellular organism which grows rapidly under ideal condition like moisture and warmth. Subdivision of the bacteria finally includes two classes’ gram positive and gram negative of which staphylococcus auresand klebsiellapneumonial respectively. Microbial infestations possess danger to both living and non-living matters. 

Urinary tract infections are common conditions worldwide and the pattern of antimicrobial resistance varies in different regions. Approximately 1 in 3 women will require antimicrobial treatment for a Urinary Tract Infection (UTI) before age 24, and 40% to 50% of women will have a UTI during their lifetime. UTIs in male patients are considered complicated. Escherichia coli is the most common cause of UTIs [8]. Micro-organisms like bacteria, fungi, algae and viruses. Bacteria are unicellular organisms, which grow very rapidly under warmth and moisture. Fungi, molds or mildew are complex organisms with slow growth rate. [9]

2.1.Effect Of Microbes On Textile And Humans
Obnoxious smell from the inner garment (such as socks), spread of diseases, staining and degradation of textiles are some of the detrimental effects of bad microbes.These micro-organisms create problems in textile, including discolouration, stains and fiber damage, unpleasant odour and a slick, slimy feel. When fabric is worn next to skin, infestation by microbes causes cross infection by pathogens and development odours. The performance properties of cotton fabric are lost as a result of microbial attack. Antimicrobial fabric can be beneficial to a wide variety of people. [7].
Although microbes can be useful in many ways ,e.g. in brewing, baking and biotechnology, theycan also be harmful to both textile and humans. The various effects of microbes are stated as follows:

· Bad Odour

· Skin and Soft Tissue Infections
· Staining of Fabric
· Slick slimy handle

· Loss of Functional Properties

· Decrease in Life of Textile

The human skin is usually crowded with innumerable microbes. In favourable conditions

certain bacteria can grow from a single germ to million in a very short period of time. They can double every 20 to 30 minutes in a warm and moist micro climate that has plenty of food for them, e.g. .perspiration and other body secretion, skin particles, fats and leftovers from worn out threads. The common promoters are as following:

· Temperature

· Moisture

· Dirt

· Receptive Surface

· Perspiration

· Food Particles

· Textile Finishes [10]

3.Moisture Management In Textiles
Moisture management can be defined as the controlled movement of water vapour and liquid water (perspiration) from the surface of the skin to the atmosphere through the fabric. This action prevents perspiration remaining next to the skin. Moisture management is one of the key performance criteria in today's apparel industry, which decides the comfort level of that fabric. [5]. Comfort properties of textiles are extremely important. It is sometimes more important than the aesthetic properties when the garments are next to skin. Among all the comfort properties, good absorption and easy drying is one of the major requirements. When we do some physical work, we sweat. Garments, which are next to skin, should absorb this sweat quickly and transport it to the outer surface of the garment. From the outer surface, sweat (or water to be precise) should be evaporated quickly to keep the body dry and cool. All these desired phenomena come under one technical term, called moisture management [6]
4.Tencel Fabrics For Inner Wear
Lyocell (Tencel, Lenzing AG, Lenzing, Austria) is a man-made cellulosic fiber (meaning that it is produced from wood pulp cellulose). Production of  lyocell fiber is environmentally sound, and the cellulose polymer is unchanged during processing. The cross section of the fiber is round, and the surface is smooth, which means that the fiber produces fabrics that are soft and smooth. The nanofibrillar structure of lyocell makes it hydrophilic with excellent moisture-wicking capability. Lyocell textiles have been shown to possess excellent comfort and thermoregulatory properties [11]. 
4.1.Structure Of Tencel
Tencel has a unique fibril structure. Fibrils (extremely small hairs) are the tiniest components which make up the fiber. Submicroscopic channels between the individual fibrils regulate absorption and release of moisture. Thus, these tiny fibrils assure the optimum transportation of moisture [14]. The growth of bacteria can be restricted completely naturally without chemical additives. A test demonstrates that the growth of bacteria on tencel is greatly reduced. In synthetic fibers, on the other hand, the number of bacteria increases by up to 2000 times.

4.2.Moisture Management Property In Tencel
Tencel combines good water absorbency with a smooth fiber surface which makes it a fiber which is very gentle to the skin. All the positive inherent properties of tencel such as good breathability and moisture absorption, dry and cool micro-climate on the skin, smooth fiber surface, low wet cling effect and no electrostatic charging mean that textiles made from tencel  might offer relief to people who suffer from skin diseases[13]. If a dry tencel fabric absorbs 60% water, all the water will be absorbed into the fiber, which will cause the fiber to swell. No film of liquid water will cover the surface of the fibers. However if a polyester fabric absorbs 60% water, none of the water will be absorbed by the fibers; all of the water will sit on the surface of the fibers as a water film and/or droplets on and between the fibers of the fabric. Bacteria and fungi require liquid water for optimum growth. Thus it would be expected that micro-organisms would be more likely to grow rapidly on moist polyester than on moist tencel. [12]
5.Bamboo  Fabrics  For  Inner Wear
Clothing made from bamboo fibers are regarded as eco-friendly due to its remarkable attributes. While growing, bamboo needs very less or no pesticides. Scientists have discovered that this is due to an anti-bacterial agent known as 'kun' present in bamboo plants. Bound closely with the bamboo cells, kun is the reason for the durability of bamboo fabrics. Due to its resistance ability, bacteria that are formed in the bamboo fabric do not stay in the fabric for long [15]. In late 2006 and 2007, a number of online retailers began to market garments made with “bamboo” fibers. This “bamboo” fiber was advertised as very soft, taking dye to deeper shades than cotton, and having natural antimicrobial properties. It was said to have been grown without pesticides and to be far more “environmentally-friendly” than cotton and other fiber [17]

5.1.Antimicrobial Property Of Bamboo
Bamboo fibers have good antimicrobial properties, which make it more suitable for not only socks but also for other clothing like innerwear. Bamboo fiber has particular and natural functions of anti-bacteria, bacteriostasis and deodorization. It is validated by Japan Textile Inspection Association that, even after fifty times of washing, bamboo fiber samples still possess excellent function of anti bacteria, bacteriostasis. Its test result shows over 70% death rate after bacteria being incubated on bamboo fiber samples. Bamboo fiber’s natural anti bacteria function differs greatly from that of chemical antimicrobial [16]
Regenerated bamboo, also known as bamboo viscose, is a man-made cellulose fiber that has recently appeared on the market as an apparel and home-furnishing textile. The products are marketed as having exceptional properties such as superior comfort and hand, as well as antimicrobial properties. [18]

5.2.Applications  Of Bamboo 
Bamboo textiles are cloth, yarn, and clothing made out of bamboo fibers. While historically used only for structural elements, such as bustles and the ribs of corsets, in recent years a range of technologies have been developed allowing bamboo fiber to be used in a wide range of textile and fashion applications. Modern bamboo clothing is clothing made from either 100% bamboo yarn or a blend of bamboo and cotton yarn. The bamboo yarn can also be blended with other textile fibers such as hemp or even spandex

5.3.Moisture Management Property Of Bamboo
Because of the distinctive characteristics of regenerated bamboo fiber, such as its natural antibacterial and biodegradable properties, high moisture absorption capacity, softness, brightness as well as UV   protective characteristics. Bamboo textile products have started to edge in to the textile market. With its high moisture absorption capacity, breathability and fast drying behavior due to its unique microstructure bamboo fiber ensures comfort in various application. Currently, regenerated bamboo fiber is used in apparels including underwear products, sports cloth, t-shirts and socks 

Garment of bamboo fiber can absorb and evaporate human sweat in a split of second just like breathing. Such a garment makes people feel extremely cool, comfortable and never sticking to skin even in hot summer. [19]
Conclusion 
Several investigations are going in the field of textiles to prevent the attack of microbes. The contribution of bamboo and tencel fabrics for the performance of inner wear are high because of their moisture management property and the high absorbency will surely result in enhanced physiological functions that makes them stand out amongst the family of cellulosic fibers.  Its natural antibiosis function keeps the microbes away so that it will not produce bad odour. The versatility makes them an excellent substitute to cotton and other fibres.
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