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Abstract
The extensive wide spread use of the word “Eco friendly” all over the world in different aspects particularly in the fabric and fiber industry was the main motivation and core purpose behind all. Textile goods, especially those made from natural fibers, provide an excellent environment for microorganisms to grow, because of their large surface area and ability to retain moisture All over the world awareness has been created about protection of the environment and for a better greener living. There are various innovations in eco friendly fibers in recent days like bamboo, wool, tencel, hemp, soya silk, oraganic cotton, jute, milk silk etc.,Besides being healthier for our skin, eco friendly clothing are also comfortable to wear. organic cotton is absorbent, soft and comfortable to wear in warm climatic conditions. Eco-clothing made of soy fibre are light and even have anti-ultraviolet properties. Bamboo fibre and wool fibre clothing help keep you comfortable throughout the seasons – warm in winter and cool in summer.  More and more clothing companies are providing clothes made from eco-friendly fabrics. Demand for these clothes is increasing too. This makes sense given the environmental issues we’re faced with in today’s world.
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1.Introduction

Natural fibres are good for you and good for the environment. Cotton, wool, silk and other plant and animal fibres are comfortable to wear. They are a sustainable resource, as they are renewable, biodegradable and carbon neutral and they can be used without depleting or damaging the environment. People with sensitive skin are less likely to get allergies or rashes if they wear clothes made with natural fibres. Organic natural fibres are even better as they are not treated with chemicals that cause allergic reactions. Research has also found that linen sheets can help prevent painful bed sores in bed ridden patients.
2. Tencel Fibers

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 [1]. 

2.1.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 [2]. 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.

2.2.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[3]. 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. [4]

3.Bamboo  

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 [5]. 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 [6]

3.1. 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 [7]

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. [8]

3.2. 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

3.3. 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. [9]

4. Jute
Jute is a type of vegetable fiber used to make such as rope, twine, carpet, rugs, hessian cloth, and much more. Its leaves and roots have also been used as food and medicine in some parts of India and Bangladesh.

Jute plants come in two varieties; White Jute (Corchorus capsularis) and Tossa Jute (Corchorus olitorius). Jute is a flowering plant, and can grow to around 10 feet tall.

Jute fiber is quite strong, and it doesn’t fibrillate or bleach easily. It is one of the cheapest natural fibers available, and has a wide range of applications on top of the aforementioned ones. Jute can be used to make paper, geotextile, a fiberglass alternative, particleboard, and more.
4.1. Environmental Benefits of Jute
Jute has many environmental benefits. For starters, its carbon dioxide neutral, improves soil quality, and it has a high biological efficiency. Products made from jute are 100% biodegradable, recyclable, and can be easily disposed without causing environmental hazards.
Jute is a versatile, natural fiber that has been used for thousands of years to make things such as rope, twine, Hessian bags, rugs, and much more. While it’s still being used extensively around the world, it’s not as popular as it could be - especially considering its outstanding environmental benefits. Given the increasing focus on environmental issues these days, jute might just be in for a crack at the big-time.

Here are the major environmental benefits of jute:

· Jute cleans the air: Studies indicate that, one hectare of jute plants can consume up to 15 tons of carbon dioxide and release 11 tons of oxygen during the jute growing season (about 100 days).
· Less fertilizer, herbicides, & pesticides: Relatively modest amounts of fertilizer, herbicide, and pesticides are required for jute cultivation - especially in comparison to cotton.
· Improves soil conditions: During jute cultivation, large portions of leaves and roots remain with the soil. This results in improved soil fertility.
· Improves other crops: When jute is rotated with other crops, it can improve the health of those other crops and reduce their risk of attracting pests and disease.
· Jute has high biological efficiency: Jute can be harvested within 4 to 6 months, and can produce between 20 to 40 ton of dry stem per hectare. In comparison, the fastest growing trees take between 10 and 14 years to mature. Also, trees will only produce between 8 to 12 ton, per hectare, annually.
· Sound agricultural practices: Studies have found that typical jute agricultural practices are environmentally sound - they cause minimal impact to the natural environment.
· Biodegradability: Jute products are 100% biodegradable and recyclable. They can also be disposed of without causing environmental hazards.

As long as the processing of jute is done in an eco-friendly way, jute has enormous potential as an eco-friendly alternative to its mainstream rivals such as cotton and trees.[10]
4.2. Jute Paper
Demand for paper keeps growing every year. In 2003, the Certified Forest Products Council said:
Worldwide demand for paper – the single largest use of wood fibre – is five times what it was in the 1950s. This number is expected to double again over the next 50 years.
The problem here is that, more and more trees are being cut down to meet this increasing demand. Unless something is done about this (and fast), we’ll run out of forests.

Jute can be used to make high quality and specialized paper. Jute plants grow extremely fast, and produces 20 to 40 ton of dry stem per hectare. In comparison, the fastest growing trees take between 10 and 14 years to mature. Also, trees will only produce between 8 to 12 ton, per hectare, annually.

Although jute paper is being produced, it’s in very small quantities compared with paper from trees. 
4.3. Fiberglass Alternative
Jute can be used as a reinforcing agent in plastics to create a jute reinforced composite. It can be used as a more environmentally friendly version of fiberglass. It can be used in the packaging industry, the automobile industry, and it can also be used as construction material.

The packaging industry is responsible for around 30% of plastic consumption in the developed countries. It is also responsible for over 20% of the total solid waste and 3.7% of energy consumption. Using a jute alternative would significantly reduce the impact of these plastics on the environment.

4.4. Particleboard

Jute could be used in particleboard instead of wood. Particleboard (also referred to as “chipboard”), is a wood product made from wood particles such as wood chips, sawmill shavings, and/or sawdust. Jute fiber could just as easily be used instead of wood particles to provide a more environmentally friendly product.
4.5. Geotextiles

Jute Geotextile (JGT) has proven very effective at addressing various soil-related issues in the civil engineering industry. JGT can be used to assist with:

· Protection of slopes in road and railway embankments, bridge approaches, terraces in hilly terrains, etc.
· Stabilisation of sand dunes, mine spoils, etc.
· Promotion of quick vegetation in areas denuded by things like cyclones, earthquakes, landslides, etc.
· Stabilisation of waste dumps.
· Prevention of reflection cracks
· Protection of riverbanks
· Strengthening of roads
· Filtration

The benefits of Jute Geotextile over other geotextiles include:

· Price - cheaper than other geotextiles (synthetic or natural)
· Easy availability and transportation
· Superior drapability
· Greater moisture retention capacity

There are many other geotextile solutions - some with natural fibers, others with synthetic. Out of the geotextiles, jute is one of the most compelling. However, it currently has a very small market share of this industry.Hopefully the benefits of jute will become more widely recognized and we can start seeing some changes for the better.

5. Soya Silk

Soy silk is an eco-friendly fiber made from tofu manufacturing waste. The fiber is made entirely of soy protein (which is a by-product from the manufacture of tofu).

Soy silk is currently made in China is available under the SOYSILK® brand. The SOYSILK® brand is a registered trademark of the South West Trading Company (SWTC), and can be purchased from The Yarn Grove and Crown Mountain Farms. Soy silk has been described as “soft” and “lustrous” and can be used to make a range of fabrics.[11]
5.1. Soybean Silk Fibre
 
Henry Ford hired chemists Robert Boyer and Frank Calvert to produce artificial silk in 1931. They succeeded in making a textile fibre of spun soy protein fibres but it never reached the commercial market.High quality soybean fibre is now made commercially from "okara" (soy pulp), a by-product of tofu production. Soy pulp is the insoluble part of soybean that remains when pureed soybeans are filtered in the production of soy milk. It is high in fibre and contains protein. [12]

Made as a by-product of the soybean industry, soybean protein fiber is naturally a light yellow color, like tussah silk. Soy fiber takes chemical dyes well (for those of you who are dyers, acid dyes are best and it is not as light/wash fast when dyed with natural dyes) and so this yarn is commercially available in a wide range of colors. The dyed yarn features both sunlight and perspiration fastness. 


Because of the high heat at which it is processed, you shouldn't have to worry about shrinking in the wash, and because it is fast to dry and anti-wrinkling, it makes a great garment for travel. Soy has a natural antibacterial resistance to coli bacillus, staph a., and candida albicans, so some many knitters particularly like it for children's and babies garments. It is also moth resistant.


In pilling tests, soybean yarns held up as well as similarly spun cotton yarns and better than similar polyamide yarns. Because of the low crimp in soybean fiber, it does fuzz, but does not pill the way many polyamides did in the "nylon brush" test the industry subjects its yarns to. [13]
6. Milk Silk


Milk Fiber was firstly introduced in 1930 in Italy & America to compete the wool. It is new generation of innovative Fiber & a kind of synthetic Fiber made of milk casein Fiber through bio-engineering method with biological health which has passed international ecological certification of oeko-tex standard 100. There are also some different brands for the same fiber manufactured from milk casein known as Aralac, Lanatil and Merinova.[14]

Milk Yarn is made from milk protein fibers. To make it, milk is first dewatered, i.e. all the water content is taken out from it and then it is skimmed. New bio-engineering technique is then applied to make a protein spinning fluid. This fluid is suitable for wet spinning process through which the final high-grade textile fiber is made. While spinning, a solvent is used by most of the manufacturers and micro-zinc ion is embedded in the fiber which gives it the characteristics of being bacteriostatic and durable. It combines the advantages of both, natural as well as synthetic fibers. [15]
 
Milk protein fiber is a kind of fresh fiber that has very healthy functions. It contains eighteen amino-acids, that are beneficial to human health. It can be spun alone or with cashmere, silk, spun silk, cotton, wool, ramie and other fibers to make fabrics. The fabrics made of these fibers nourish and take care of skin in a very efficient manner by keeping away allergies and even wrinkles. The fabrics made from milk yarn are primarily used in manufacturing kids wear, top-grade underwear, shirts, T shirts, loungewear, etc. [16]
6.1. General Features

Light, soft, comfortable, colorful and Elegant Colorful -Keeping tender hand-touch and right color after several washings Easy Care-Being resistant to fungus, good moisture absorption & conduction, insects and aging. 

6.2Advantage

Today's Milk Fiber is environmentally friendly, high strength & much more superior as compare to man-made fibers. Some of the benefits of having Milk Fiber are as given below:

· As it is having continues graft polymerization technique hence it is totally eco-friendly in nature.

· It can be considered as "Green Product" as no formaldehyde is present in the product.

· Milk fiber is made from milk casein instead of fresh milk. We may use acid, reactive or cationic dyes for this kind of specialty fiber.

· Ph of milk fiber is 6.8 which are same as that of human skin. Hence the products made up from them are more compatible to human skin.

· Milk Fiber contains seventeen amino acids & natural anti-bacterial rate is above eighty percent. Hence milk fiber has sanitarian function.

· It is a new synthetic Fiber having milk protein as main material based on high technical process. Milk Fiber has the advantages natural Fiber combined with synthetic Fiber. 

· These are more comfortable, excellent water transportation & air permeability 

6.3Application

Because of the healthy & bacteriostatic nature of milk Fiber, it is being considered as a perfect material for manufacturing of underwear. As discussed above, milk casein proteins are considered as a main ingredient of milk protein Fiber, which can lubricate the skin. The milk protein contains the natural humectant factor which can help to maintain the skin moisture, to reduce the wrinkles & to smoothen the skin - which may help to realize the people of taking milk bath [17]. The major usages of milk Fiber are as given below:

· T-Shirts

· Underwear

· Sportswear

· Ladies outerwear

· Sweaters

7. Ingeo fibre
In today’s ever-increasing environmentally conscience world, we are seeing some really innovative materials emerging as eco friendly alternatives. Another example of this is Ingeo.

Ingeo™ (a trademark of Natureworks LLC) is a man-made fiber made out of corn. Natureworks claim that Ingeo is the world’s first man-made fiber derived from 100% annually renewable resources. Natureworks describe Ingeo as follows:

Ingeo fiber combines the qualities of natural and synthetic fibers in a new way. Strength and resilience are balanced with comfort, softness and drape in textiles. In addition, Ingeo fiber has good moisture management characteristics. This means that Ingeo fiber is ideally suited to fabrics from fashion to furnishings.[18]
Ingeo fabric:

· Is color fast (i.e. does not fade).

· Is wrinkle free (doesn’t need ironing).

· Is resilient - it doesn’t shrink.

· Doesn’t absorb odors.

· Has excellent soil release and stain resistance.

· Has excellent performance when compared to other fibers.

· Is hypoallergenic. Ingeo has never caused an allergic reaction in independent testing.

· Has excellent U.V. resistance (better than polyester).

· Will not retain moisture. It can be spun dry in the washer, and requires little or no drying.

· Is more breathable than polyester

8. Conclusion

In the current scenario, the demand for Eco- textiles have continued to grow. To meet this demand without sacrificing the human health and the planet health, one must find sustainable textile solutions. Those sustainable solutions are there in the form of organic cotton, hemp, Tencel, silk, bamboo, etc. It is just up to ultimate consumers to make the conscious choice of selecting organic textiles and clothing.
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