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- Eco friendly alternative to contemporary textiles and dyes. 
Nettle fibre 

 
Natural fibres can be divided into three groups, i.e., vegetable fibres, protein fibres and mineral fibres. Natural fibres tend to 

have an ecological advantage as they are renewable and biodegradable. Synthetic fibres often have a petrochemical origin, and can 
require significant energy to manufacture (pellets of Nylon 6 take just over 80 MJ/kg to produce). As flax and hemp, nettle fibres are 
biodegradable, they require little energy to produce, and they are extracted from a renewable source. Nettle fibres can be as fine as 
cotton, and they are far finer than flax. Nettle is a common herbaceous plant which regroups 30 to 45 species. It grows in rich soils and 
up to 1.20 m high. One of the main interests of nettle is that the entire plant can be used for various purposes such as food, fodder, 
medicine, cosmetic, biodynamic agriculture, and textile production. Nettle fibres were widely used to make rope, string, and cloth. For 
example, nettle thread was used in Poland from the 12th to the 17th century when it was replaced by silk. Unfortunately, the nettle 
fibre textile industry was abandoned for technical and cost-effectiveness reasons. This was emphasized by the powerful cotton 
industry which took over the smaller textile industries such as flax, hemp, and nettle. During World War I, the Germans used nettle 
fibres to make tents, rucksacks, undershirts, socks; 85% of their clothes were made out of nettle fibres. The green colour of 
unbleached nettle fibres was valued by the army for camouflage equipment. The use of natural fibres as reinforcing components for 
composite materials has been the focus of many studies. Ideally, bio composites made out of a biodegradable matrix (such as a 
biopolymer) and natural fibres could be manufactured, used, grinded, and recycled naturally.  

 

       
   Cross section of a flax stem           Cross section of a nettle stem* 
 

*The fibre bundles are just visible in the dark patches. The stem is hollow, unlike flax and many other bast fibres 
 
Nettles were harvested at Brittany region in France. The nettle stems were cut and dried for two days before being retted in water for 7 
days at the end of September. They were then dried at room temperature for several weeks. The fibres were manually extracted (with a 
great deal of care not to damage the fibre). However, 7000- 29, 000 litres of water are used per kg of cotton produced. This immense 
water usage can have severe knock-on environmental effects. Substitution of nettle fibre for cotton could save large amounts of water. 
Bast fibres are found in the stems of plants. These two microscope photos below show cross sections of flax and nettle. The fibres are 
found in bundles just inside the outer bark of the plant. Other bast fibres include ramie, kenaf and jute. 
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A-Nettle, B- Flax, C -Wool 

 
Retting 

This is a controlled rotting to remove gummy (pectinous) substances which glue fibres together, which can be carried out in a 
number of ways: 
 water retting - stalks are left in water, and are acted upon by bacteria 
 dew retting - stalks are left out in the field for 6 weeks, and are acted upon by fungi 
 chemical retting - stalks are placed in chemical solutions 

 
Currently dew retting is the dominant method; chemical methods tend to damage the fibres. 

 
Breaking, Scutching and Hackling 

Following retting, a sequence of processes to remove the fibres from the woody stalks is carried out (first breaking them, then 
scraping - or scutching - them off). Hackling is a combing process to separate long from short fibres and to remove the remaining 
woody material. Being similar in texture to those materials produced by flax and hemp fibers the cloth also became widely used by the 
German army during the First World War when there was a shortage of cotton for the soldiers' uniforms.  
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Processing Nettle fibres follows a route similar to the one as like flax 

 
Properties 

The fibers of the stinging nettle have a special characteristic in the fact that they are hollow which means they can accumulate 
air inside thus creating a natural insulation. To create a cool fiber for summer the yarn lengths are twisted closing the hollow core and 
reducing insulation. In winter with a low twist the hollow fiber remains open maintaining a constant temperature. The nettle is a 
highly successful plant found all over the temperate areas of the world. It spreads by means of seeds and underground rhizomes that 
creep around just under the surface of the soil. The jagged leaves held in pairs along the square stems are easily recognizable 
particularly after having experienced the sting. The plant itself is variable growing from 0.6 to 2 meters plus in height and can be 
found in a variety of habitats and soil types. It prefers rich soils and therefore does well around human settlements benefiting from the 
waste we produce - often indicating where old settlements have long since disappeared from the countryside. 

 
Sting Structure 

The stinging structure of the nettle is very similar to the hypodermic needle although it predates that man-made invention by 
millions of years! Each sting is actually a hollow hair stiffened by silica with a swollen base that contains the venom. The tip of this 
hair is very brittle and when brushed against, no matter how lightly, it breaks off exposing a sharp point that penetrates the skin and 
delivers its stinging payload. It used to be thought that the main constituent of the sting was formic acid - the same chemical used by 
ants, giving that never forgotten burning sensation that demands to be scratched. Although formic acid is present in the sting, recent 
research has shown that the main chemicals are histamine, acetylcholine and 5-hydroxytryptamine (serotonin). A fourth ingredient has 
yet to be identified. When stung a natural remedy will often be found close at hand. The leaves of the dock contain chemicals that 
neutralize the sting and also cool the skin.  



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2021/10.12.29 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:12(2), December: 2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 2nd December   

 Publication Date:31st December 2021 

 

 
68 

 

 
Fig: SEM photograph of the cross section of a stinging nettle stem 

 
Nettles can be used to spin thread the same way as cotton and flax. A nettle has been growing as people continue to search 

for earth-friendly alternatives to clothing crops such as cotton. Nettles can be used to make durable, high-quality fabric that can be 
dyed and bleached the same way that cotton is. Nettles are found throughout the United States. They grow to 2 to 4 feet tall, and have 
a stout, ribbed hollow stem. The leaves are dark green in color with toothed edges and a rough, papery texture. The stem is the part of 
the plant that contains the fibers that are spun into thread. Single Nettle fibres range between 1.5 and 5 cm in length, and have a 
diameter of approximately 20-25 microns. The fibres are white and soft when prepared from a good nettle crop and well prepared for 
spinning. It is remarkable for its high tensile strength. 

 
Milkweed 

Milkweed or the Asclepiadoideae is a large family of plants with only a handful available in NZ. It is the host plant for the 
Monarch butterfly, which lays its eggs on the plant, and then the caterpillars begin to eat the leaves. It is named for its milky juice, 
which contains alkaloids, latex, and several other complex compounds including cardenolides. Some species are known to be toxic. 
Milkweed originates on two continents – the African and the American continents. The species that come from Africa were renamed 
‘Gomphocarpus’ by Kew Gardens botanists. The American species are known as ‘Asclepias’, but all are members of the 
Asclepiadoideae family. Milkweeds are also an important nectar source for bees and other nectar-seeking insects. Asclepias were 
named after Asclepius, the Greek god of healing, because of the many folk-medicinal uses for the plants. Species in the milkweed 
family grow their seeds in pods which contain silk or floss, each filament attached to an individual seed. When the seed pod ripens, the 
seeds are scattered by the wind. These milkweed filaments or floss are coated with wax, and have good insulation qualities. Tests have 
shown the ‘floss’ in the pods to be superior to down feathers for insulation. During World War II, over 5,000 tonnes of milkweed floss 
were collected in the United States as a substitute for kapok. Fluffy white fibers, some people call those soft, white fibers - silk. It is 
also called coma. 
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 Components of a typical dried milkweed pod*.  
*Proportions did not differ significantly between A. speciosa, A. syriaca, and interspecies hybrids between them. 
 
Milk fibre 

Milk fiber was invented in 1930’s in both Italy and America and was called milk casein. Casein (is derived from Latin 
caseus, “cheese”) is the name for a family of related Phosphoprotein proteins. Casein dates back many centuries when it was used as a 
binder for paints -- paint with casein applied to 14th and 15th century churches still appears bright and unfaded. When cut to staple-
length fiber casein has many properties of wool. Fibers are white, fluffy, springy and have a pleasant odor. When blended with other 
fibers casein added a soft draping quality and resiliency to fabrics. Fiber was blended with wool for creating felt and with spun rayon, 
wool, mohair and cotton for attractive woven and knitted fabrics in a variety of weaves, textures and prints.Even though casein fiber 
lacks certain desirable qualities of wool it was a way to replace wool at a lower cost. When mixed with rayon and wool, casein helped 
in the conservation effort during WWII as a wool substitute. Casein fibers cannot be distinguished from wool fibers by chemical or 
burning tests, only by microscope. Because chemical composition is so similar, casein burns like wool with odor of burning hair, has 
no surface scales like wool but is smooth and round when viewed under a microscope, is damaged readily by alkalis and mildews 
easily. 
                        Longitudinal view      cross sectional view 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Main process of milk protein fiber 

To make milk protein fiber, milk is first dewatered and skimmed, then by means of new bio-engineering technique, the 
protein spinning fluid suitable for a wet spinning process is manufactured, then finally the new high-grade textile fiber is made. It 
combines the advantages of natural fiber and synthetic fiber - the protein fiber is a kind of fresh fiber with healthy function. The milk 
protein fiber contains eighteen amino-acids, which is beneficial to human’s health and has the functions of nourishing and taking care 
of skin. Casein is the name for a family of related Phosphoprotein proteins. These proteins are commonly found in mammalian milk, 
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making up 80% of the proteins in cow milk and between 20% to 45% of the proteins in human milk. Casein has a wide variety of uses, 
from being a major component of cheese, to use as a food additive, to a binder for safety matches. As a food source, casein supplies 
essential amino acids as well as some carbohydrates and the inorganic elements calcium and phosphorus. 
The conversion of the casein of skim milk into textile fiber is not a process that can be carried out on the farm. The casein must be 
made by a controlled procedure possible only in a dairy plant or a plant making casein exclusively. The conversion of casein into fiber 
requires the knowledge and experience of textile engineers and equipment similar to that of plants producing viscose rayon. The 
casein is dissolved in alkali, various other substances are added, and the solution is extruded through the fine apertures of a spinneret 
into a bath containing acid and dehydrating and hardening agents. The casein is dissolved in water that contains about 2 percent by 
weight of alkali to make a viscous solution with 20 to 25 percent protein. The next step is to pump the filtered casein solution by a 
metering pump through a platinum-gold alloy disc, or spinneret, which has thousands of fine, accurately placed, and uniform holes. 
The solution, streaming from the holes of the spinneret, is immersed in water that contains an acid. The acid neutralizes the alkali used 
to dissolve the casein. The small, continuous fibers are then stretched, treated in various solutions, and collected by the spinning 
machinery. The tensile strength of the yarn is enhanced by stretching the fiber while it is being tanned with aluminum salts and 
formaldehyde. The action of the hardening baths can be accelerated by heating, and the fiber can then be stretched much more than at 
low temperatures. A further treatment is needed in order to make the fiber resist the boiling bath commonly used in dyeing wool.  
 

                                                   
A fiber consisting of a copolymer of casein protein (25%-60%) grafted with 40%-75% acrylic monomers, of which at least 

half is acrylonitrile, has been developed in Japan under the tradename Chinon. The casein dissolved in aqueous zinc chloride and 
grafted with acrylonitrile is wet or dry spun into fibers. It dyes readily with acid dyes, but basic and reactive dyes can be used also. 
The fiber is marketed as a substitute for silk. Modern milk fiber is a blend of casein protein and acrylonitrile, most likely to strengthen 
it and prevent some of the problems that the original casein fiber had. Chances are that acrylonitrile touches everyone in some way 
every day. Acrylonitrile is the key ingredient in the acrylic fiber used to make clothing and carpeting…telephone and computer 
casings and sports equipment; and in nitrile rubber, which is used in the manufacture of hoses for pumping fuel. Acrylonitrile is used 
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to produce plastics that are impermeable to gases and are ideal for shatterproof bottles that hold chemicals and cosmetics, clear “blister 
packs” that keep meats fresh and medical supplies sterile, and packaging for many other products. It is also a component in plastic 
resins, paints, adhesives, and coatings. The milk protein fiber contains eighteen amino-acids, which is beneficial to human’s health 
and has the functions of nourishing and taking care of skin. 

 
Corn fibre 

Corn is replacing petroleum-based products nowadays in many applications from containers to clothing to carpeting. Corn-
based polylactic acid (PLA) is being used to replace oil-based ingredients in a wide variety of plastic and textile products. Polylactide 
(PLA) is a biodegradable polymer based on renewable resources with a range of applications similar to polyethylene terephthalate 
(PET). This helps solve the world's growing waste-disposal problems, because PLA is a renewable, biodegradable resource. For 
fabrics, PLA can be made into fibers for woven and nonwoven fabrics. It can be blended with cotton, wool, and silk. Ingeo made from 
polylactic acid, or polylactide, a new polymer made from corn intended to displace petrochemical-based polymers. Ingeo fiber 
combines the qualities of natural and performance fibers, offering strength, resilience, comfort, softness, drape and good moisture 
management characteristics. An extensive work was published on the manufacture, applications of corn-based PLA. The energy 
required for production of corn fiber is low and the fiber is biodegradable. 

 
Bamboo fibre 

Bamboo fiber is made out of 100% bamboo pulp fiber, falls into the category of regenerative cellulose fiber. It is a natural, 
green, environmental protection raw material for production of apparels. It is an eco-friendly fibre. The bamboo fiber is made up of 
the bamboo cellulose drawn from natural bamboo. The system of manufacturing bamboo is a physical manufacturing process which 
involves steaming and boiling, etc. The fiber does not contain any chemical additive. Its cross section is filled with various micro gaps 
and micro holes, out of which it has better moisture absorption and ventilation. It breathes easier and is cooler than cotton in warm 
weather. It has been said to feel like a cross between cashmere and silk. It is naturally antibacterial, bacteriostatic, deoderisation and 
UV proof and it is importantly 100% bio degradable too.  
 
Hemp fibre 

Hemp, a cosmopolitan plant and one of the oldest cultivated crops found all over the world. Among hemp three botanical 
varieties are available namely regular hemp, Indian hemp and wild hemp. It is also one of the most environmentally friendly fibers in 
the world and requires no pesticides, herbicides or fertilizers, uses very little water and has higher soil requirements. It needs a fertile, 
structural soil with stabilized water conditions. Hemp exhibits eight times the strength of cotton and can be woven into a variety of 
textures. A characteristic feature of the fiber bundle of hemp is its higher lignin content ranging from 3.7% to 8% depends on the 
variety and origin of the plant.  

 
Tencel fibre 

Tencel is the Lenzing fiber’s brand name for Lyocell. Lyocell is the first in a new generation of cellulose fibres made by a 
solvent spinning process. It is made out of wood pulp cellulose and has a unique combination of the most of desirable properties of 
both man made and natural fibers like soft as silk, strong as polyester, cool as linen, warm as wool and absorbent as cotton. The wood 
used comes from tree farms that practice sustainability, hence an ecofriendly fiber. It is a suitable example of sustainable fibre because 
the forests provide the wood is always being replenished and the fibre is biodegradable. Tencel is the most environmentally friendly 
means. Wood pulp is dissolved in an organic, nonhazardous solvent, and then extruded to produce fibers in such a way that all of the 
solvent is recovered and reused, thus makes ecofriendly fiber. Tencel fiber has a smoother and suppler surface than wool or cotton. 
The combination of smooth fiber surface and excellent moisture absorption makes a positive environment for healthy skin, making 
this fiber an ideal choice for anyone with sensitive skin. Out of the excellent moisture management properties, Tencel does not offer a 
chance for the bacteria to grow, hence completely naturally hygiene. 

 
Ramie fibre 

Ramie is extracted from the stem of Boehmeria nivea, a shrubby plant. The fiber is embedded in the cells of the bast 
(phloem), which lies between the outer bark and woody core. The spinnable fiber is obtained by decortications and degumming. The 
fiber is composed of a long single cell, which is mixed together in bundles by gums and pectins. Ramie is considered to be the longest, 
toughest and silkiest of all textile cellulosic fibers. Ramie is one of the strongest natural fibers. It exhibits even greater strength when it 
is wet. Ramie fiber is known especially for its ability to hold shape, reduce wrinkling, and introduce a silky lustre to the fabric 
appearance. It is not as durable as other fibers, and so is usually used as a blend with other fibers such as cotton or wool. Also, like 
linen and cotton, it ha spoor resiliency and wrinkles very easily. It is similar to flax in absorbency, density and microscopic 
appearance. Since it possesses better absorbency, it is comfortable to wear especially during warm weather. However, it will not dye 
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as well as cotton. Because of its high molecular crystallinity, ramie is stiff and brittle and will break if folded repeatedly in the same 
place; it lacks resiliency and is low in elasticity and elongation potential. 

 
Soya bean fibre 

It is one of the modern regenerated protein fibres. It is a warm, soft, comfortable manmade wool-like fibre. It is being 
produced by forcing a globular protein to become a fibre-forming polymer. Soy protein is liquefied and then extruded into long, 
continuous fibers that are then cut and processed like any other spinning fiber. Soy fabric is a new and exciting eco-friendly fabric 
made from a by-product of soybean oil production. It is a sustainable textile fiber made from renewable and biodegradable resources. 
It possess luster of silk and has excellent drape which makes the apparel an elegant one. The fabrics made out of this fiber have the 
same moisture absorption as cotton and better moisture transmission than that of cotton and also has warmth retention which makes 
the apparel comfortable and sanitary. Soy fiber also has better dyeing properties and good healthy and functional properties.  

 
Conclusion 

Developing new eco-friendly materials is a great challenge. Organic refers to the way agricultural products are grown and 
processed. It includes a system of production, processing, distribution and sales that ensures consumers that the products maintain the 
organic integrity. Also, unlike synthetic fibers, eco-friendly fibers are naturally biodegradable over time. To be socially responsible, it 
is the duty of each one of us to keep our planet clean. We should completely get rid of chemicals, pesticides which will pollute the 
environment. The usage of eco fibers and organic is the right solution for this. The fabrics made out of eco fibers give better feel 
against our skin, and they can be worn by any one as they do not have any irritating chemicals in them. Many of the eco fibers are 
considered to be hypoallergenic and possess anti-bacterial characteristics naturally by themselves. Hence the usage of eco fibers and 
organic is the best way to keep our earth clean and to minimize the global warming. 
 
 
 
 
 


