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Abstract: 

In the past few decades, the amount of textile landfills has increased which led to an environmental crisis. 

Natural dyeing is also an important aspect to be considered. The waste from the natural dyeing process 

becomes an ideal fertilizer for use in agricultural fields. Eco-printing is a technique where the pigment of 

plants, leaves, and flowers is transferred to the fabric by the application of heat or pressure. Before buying an 

infant’s wear, there are a few aspects to be considered. New-borns have sensitive skin. It is very important to 

care about what fabric they wear, what material it is made up of and, what is the property of the fabric. Onesies 

are more comfortable as they have a fold-down neckline, which allows the outfit to be put on and taken it out 

by pulling up or down. Baby’s outfit will stay firmly in place. The shirt doesn’t go up or expose the belly. The 

woven bamboo grey fabric of four meters long with 120 GSM, cost 320 rupees per meter was purchased 

through online contact from the India Mart. Two pieces of bamboo fabric are dyed with teakwood bark dye 

extract using two different mordant solutions. After dyeing the bamboo fabric, eco printing is done on dried 

fabric.  Paper patterns of the Onesies have been cut on butter paper and garments were constructed and studied 

for suitability factor. 
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Introduction: 

 In the past few decades, the amount of textile landfills has increased which led to an environmental crisis. 

The only solution will be an option for sustainable fashion. Recycling and reusing fabric are also as important 

as encouraging organic clothing. Trying to design a garment that is made from organic fibers, dyed and printed 

naturally should be encouraged by people to make this world a better place to survive rather than dumping 

textile waste into landfills. Organic clothing refers to a garment that is manufactured in such a way that they 

are environmentally friendly. The process includes raw materials and other things which are also eco-friendly. 

Hence, starting from obtaining fibers, converting them into yarns to fabric, dyeing the material, etc., should 

be safe for the environment. Nowadays people started opting towards sustainable fashion. For example, 

recycling old material such as plastic into shoes is also being done by many brands which are good for the 

environment. 

               Natural dyeing is also an important aspect to be considered. The waste from the natural dyeing 

process becomes an ideal fertilizer for use in agricultural fields. Many plants that produce natural dyes can 

thrive on wastelands. The utilization of wasteland is an added merit of the natural dye. The application 

of natural dyes has strong potential to reduce the consumption of fossil fuel-based synthetic dyes. Eco-printing 

techniques are also emerging as a new fashion because people started to get awareness about harming the 

environment and move towards sustainable fashion. Teak wood is a famous timber worldwide. Its botanical 

name is “Tectona Grandis”. The origin of teakwood is in the south and south-east Asia. Now it is cultivated 

in many parts of the world. The wood is durable and can be used for any purpose such as construction purpose, 

flooring, ship’s deck because of its resistance to wood-boring mollusc’s, etc. It consists of quinones in its 

sawdust which is resistant to fungi. This makes the wood suitable for usage in places which has a tropical 

climate.   

     The dye solution is extracted from the young leaves and root bark. They are used for paper products, 

matting, and cloth. The color of the dye solution will be yellow-brown or red-brown. Dye solutions extracted 

from leaves are used for dyeing fabric especially cotton and wool. Dye solutions have not been extracted from 

teakwood bark yet. Teak wood bark is a waste product from the wood processing industry. There is a company 

named “Teak Bark Asia”, they focus on converting the teak wood waste into wood panels/cladding, wall 

hanging, and home decoration. 

        Eco-printing is a technique where the pigment of plants, leaves, and flowers is transferred to the fabric 

by the application of heat or pressure. The plant material will leave its shapes, colour, and marks on the fabric 

when the fabric is placed under the stream of water, where the dye is released and gets stuck to the fabric. 

These prints are known as “eco-prints.”  The printing is carried out by using Flowers: Marigold, dahlia, 

dandelion, geranium, etc. Leaves: Teakwood leaves, eucalyptus leaves, rose leaves, etc. Rust: Rusted nail, 

rusted wire, and any rusted item that is flat will work.  Eco printing can be done by two different methods. 

Bundle dyeing is one among them. Arranging the plant material in the proper pattern or colour code on the 

fabric and rolling it over a stick and tying it tightly, then placing the fabric in a hot dye bath is bundle dyeing. 

There is a very similar method where the fabric is placed in steam instead of placing it in the dye bath. Another 
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method is to lay the fabric and to place the plant material and cover it with a transparent plastic sheet. Now 

apply pressure and beat the plant material which transfers the colour to the fabric. Now unwrap the sheet and 

wash the fabric and let it dry. Protein fibers such as silk and wool give the best results when dyed with natural 

dyes. Cellulosic fibers such as cotton, linen, bamboo, etc., will also give good results when mordant is added 

to help fix dye colour to the fabric. 

        Before buying an infant’s wear, there are a few aspects to be considered. New-borns have sensitive skin. 

It is very important to care about what fabric they wear, what material it is made up of and, what is the property 

of the fabric. It should be organic, soft, comfortable, rash-free, anti-bacterial, flexible, breathable, etc. Things 

that should be considered before buying babywear are as follows. 

 Fabric – Outfits made of synthetic fabric may look cute but, babies won’t feel comfortable wearing 

them because of their inability to absorb moisture and regulate body temperature. Most of the parents prefer 

using organic fabric such as cotton, and alternatives for cotton such as bamboo fabric, soy-based fabric, etc. 

which are also sustainable to the environment. But fabric that is easy to launder. Several outfits will be 

changed after feeding, burping, etc. So, the fabric should withstand several washes and last longer. 

 Colours – It is better to avoid bright colours as they may contain fluorescent agents. 

 Safety- It is an essential aspect. Outfits with embellishments such as buttons, bows, flowers, and hooks 

are not safe for the baby because they can cause choking hazards. Even if there is any decorative item that is 

attached, make sure it is attached with the fabric firmly. Avoid clothes with drawstrings and waistbands for 

the infant. 

 Size- Picking an outfit of the right size is important to make the baby feel comfortable while wearing 

it and allows the baby to move easily. It is essential to buy clothes that are easy to change diapers too. 

Functionality is more important than decorative features. 

 Cost: Don’t compromise quality for the price. Choose clothes that are well-designed and of good 

quality. 

 Onesies – Onesies are more comfortable as they have a fold-down neckline, which allows the outfit to 

be put on and taken it out by pulling up or down. Baby’s outfit will stay firmly in place. The shirt doesn’t go 

up or expose the belly. 

 Sleepers – Sleepers keep the babies warm. It is a one-piece garment that is easy to put on and to take 

out with the help of zippers or buttons. 

 Romper – Usually work by new-borns and toddlers. It is also a single-piece garment. 

Objective:  

To develop infant wear by eco dyeing and printing on bamboo fabric with teak wood bark dye extract and 

gooseberry leaves; and promote the importance of organic fabric, natural dyeing, and printing techniques 
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II. Methodology: 

 

A. Product Study: 

 

Bamboo fiber is obtained from bamboo. It is a cellulosic fiber produced by alkaline hydrolysis and multi-

phase bleaching. These fibers undergo various processes after this to get raw bamboo fibers. Bamboo fabric 

produced followed by this method has properties such as durability, hygroscopicity, soft and silky feel, easy 

to dye, strength and, stability. Bamboo resembles the texture of fabric similar to cashmere and silk-blend 

fabric. Because of the structure of the fabric, the capacity to absorb moisture is twice the rate of moisture 

absorbency of cotton. Bamboo has natural antibacterial properties. It feels very comfortable to wear bamboo 

clothing because of its properties such as breathability, feels softness on the skin. Bamboo fabric shows great 

elasticity even in woven fabric structure. The dye material used for bamboo will be very less when compared 

to that of cotton and viscose. The absorption rate of dye material is also very quick. Clothing made of bamboo 

can be used especially as summer clothing because of its anti-ultraviolet properties. It will protect babies and 

pregnant women from UV radiation. 

B.  Market Study: 

The market study has been conducted to know the likes and dislikes of target customers. By knowing what 

they like, it is easy for the manufacturer to make sure the product has a demand in the market. Without doing 

market analysis, it is difficult to sell a product and make a profit out of it. Bamboo has various other benefits 

compared to another majorly used natural fabric cotton. Since the project aims to develop eco-dyed and 

printed bamboo garments for infants, an ethnographic study was conducted through google forms to know 

about the awareness among parents on natural fabric, natural dyes, natural printing techniques, to select the 

type of infant wear they prefer for using it for their kid. Thirty responses have been received. This ethnography 

study was conducted through Google forms. 
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C. Ethnography Study: 

Ethnographic study was conducted to find out the awareness of different natural fabrics, comfortably factor, 

and frequency of buying clothes. Study revealed that 90% of them are aware of natural fabrics, and 93.3% of 

them feels more comfortable while wearing organic fabric and 53.3% of them do not buy new clothes very 

frequently as shown in figure 1.1.  

 

Figure 1.1 Awareness of Different Natural Fabrics, Comfortably factor, and Frequency of buying Clothes 

Process of Used clothes, Usage of organic fabric and Parameters considered while buying a fabric shows 

that 46.7% of them donate used clothes to the poor, 36.7% try to reuse old clothes. 16.7% throw the clothes 

in the trash. 100% of them prefer using organic fabric for their child. Quality and comfort are the two 

parameters that are equally considered while buying fabric as depicted in figure 1.2 

 

Figure 1.2 Process of Used clothes, Usage of organic fabric and Parameters considered while buying a 

fabric 

Eco- dyeing and printing familiarity, encouragement for buying eco- dyed and printed fabric, Preference for 

type of infant garments by parents showed that 53.3% of them are not so familiar with eco dyeing and printing 

techniques  and 86.7% of them encourage to buy eco-dyed and printed fabric for their child. 50% of them 

prefer using infant Onesies for their child as shown in figure 1.3.  
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Figure 1.3 Eco- dyeing and printing familiarity, Encouragement for buying eco- dyed and printed fabric, 

Preference for type of infant garments by parents 

Concept sketches such as Infant clothing set, Infant dungaree, Infant sleeper and Infant Onesies are shown in 

figure 1.4. Among the four concepts, the majority of the people prefer using Onesies for using them for their 

infant. 

 

                                   Figure 1.4 Concept Sketches for Design Selection 

 

D. Digital Pattern of Motifs for Printing process and Garment Rendering: 

   Motifs were designed in such a way that the print of leaves is placed randomly. All over repeat design 

pattern is developed. The rendering is done for bamboo infant Onesies dyed with teakwood bark dye extract 

and printed with gooseberry leaves 

  

                                           Figure 1.5 Digital Pattern of Motifs and garment 
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E. Methods:  

 The woven bamboo grey fabric of four meters long with 120 GSM, cost 320 rupees per meter was purchased 

through online contact from the India Mart. It is a wholesale brand named “Shreenath weaving industry” in 

Rajasthan. Teakwood bark was bought free of cost from a furniture shop. 

Extraction of Dye solution from Teakwood bark: 

 Boil teakwood bark in water for about 90 minutes with continuous stirring.  

  

                                    Figure 1.6 Teak wood dye Extraction Process 

Extraction of Mordant from Pomegranate and Onion peel: 

Boil pomegranate and onion peel separately in water for about 30 minutes. Filter the mordanting solution 

using a cloth to obtain a clear mordanting solution.  

 

   

                                    Figure 1.7 Extraction of Mordant from Pomegranate and Onion peel  
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Dyeing Recipe: 

                                        Table- 1 Dyeing Recipe 

Dye bath 1:30 ratio on the weight of material 

Dye solution 25% on weight of material 

Mordanting solution 5% on weight of material 

Temperature 60 – 100-degree Celsius 

Duration 60 – 90 minutes 

   Preparatory process for Dyeing: 

Before the dyeing process takes place, it is important to wash the fabric to remove excess starch or dirt that is 

present on the fabric. The bamboo fabric (4 meters) is cut into two halves for dyeing with two different 

mordant solutions. The fabric was washed with plain water multiple times until no starch was present.  

Dyeing of Bamboo Fabric: 

Excess water from scoured bamboo fabric is removed. The dye solution is heated to about 40 degrees Celsius. 

At this stage, the fabric is introduced to the dye bath. Dyeing is continued for 90 minutes at 100 degrees 

Celsius with continues stirring to get uniform colour all over the fabric. Two pieces of bamboo fabric are dyed 

with teakwood bark dye extract using two different mordant solutions.  Dyed fabric is washed with plain water 

until no colour bleeds from the fabric and dried in shade.                     

          

                                    Figure 1.8 Dyeing of  Bamboo Fabric  

  Eco- printing Process: 

 Sample printing was done on cotton fabric with different types of leaves such as a rose-leaf, hibiscus leaf, 

gooseberry leaf, and basil leaves to check which leaf leaves good colour on the fabric. Eco printing is an 

alternative method to reduce the usage of synthetic dyes for fabric printing techniques. After dyeing the 

bamboo fabric, eco printing is done on dried fabric. This is because the strength of bamboo fabric in the wet 

state is low. Fresh gooseberry leaves are arranged on fabric randomly. A transparent plastic sheet is covered. 

Using a hammer or any other object, an equal amount of pressure is applied all over the leaves for better 

results. The plastic sheet and the leaves are removed. The fabric is again washed to remove any left-over parts 

of leaves attached to the fabric. The final fabric which is eco-dyed and eco-printed is ready.  
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                            Figure 1.9 Eco- printing process on Cotton and Bamboo Fabrics  

Determination of Colour fastness: 

Colour fastness to Sunlight: 

            To determine the colourfastness to sunlight by placing the samples under direct sunlight. Samples are 

marked into 7 equal parts and each day one part is exposed to sunlight. By following the procedure for 7 days, 

the first part receives sunlight for seven days, whereas the last part of the sample will receive sunlight for only 

one day. By doing this experiment, it is noticed that gradual change in colour of the fabric due to its reaction 

to direct sunlight. The top of the sample received sunlight for a day, while the bottom part of the sample 

received sunlight for seven days. Hence the colourfastness property to sunlight is poor.  

 Colourfastness to Rubbing: 

       To determine the colour fastness of both the fabric using a manual crock meter. Both dry and wet samples 

were cut. The samples were placed on the finger of the crock meter one by one. The handle was rotated ten 

times for each sample. The rate of colourfastness of the dry and dried wet samples is compared with a 

greyscale. As compared to greyscale values, the colour fastness of a dry sample of fabric dyed with teakwood 

bark dye extract and pomegranate peel as the mordant solution is 4.5, whereas the wet sample is 4. Similarly, 

the colour fastness of a dry sample of fabric dyed with teakwood bark dye extract and onion peel as the 

mordant solution is 5, whereas the wet sample is 4.5. Value of 5 indicates that the fabric has good 

colourfastness property. As the value decreases, poor is its colourfastness. 

Development of Infant Wear:  

Paper patterns of the Onesies have been cut on butter paper and garments were constructed and studied for 

suitability factor. 

  

                                    Figure 1.10   Development of Infant Wear 
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Cost sheet: 

                                        Table- 2 Cost Sheet 

 

Table- 3 Spec sheet of Infant wear 
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                      Figure 1.11 Wash care label for Bamboo infant Onesies 

 

 

                                                      Figure 1.12 Demonstrative chart of the Research   

Conclusion: 

Being in a situation where most of our natural resources are being polluted, we are forced to protect the 

available resources. One of the major pollutants of nature in the world is unfortunately the industry of textiles 

all over the world. It is important to think and choose the type of fabric that we use. Many other alternative 

fabrics are being manufactured in recent times to reduce the usage of synthetic fibers. It is not that we can 

completely avoid using synthetic fabric. But reducing the usage of it is possible. We should start encouraging 

our traditional natural fabric and dyes which already exist in India. Most of them are not even recognized and 

they start finding other jobs. Supporting people who do natural dyeing, printing will be beneficial in both 

ways. By making small changes while choosing the type of fabric that we wear can bring a great change that 

is sustainable to the environment. 

           Bamboo fabric is a good alternative to other fabrics. It is easy to dye and bamboo fabric with natural 

dyes and prints. The fabric feels very soft and silky on the skin. It will be a good choice of fabric for infant 

clothing. Bamboo fabric has various benefits such as antibacterial properties, protects from UV rays, controls 

odour caused by bacteria, the absorption rate is twenty times higher than that of cotton, the fabric is breathable, 
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and helps to regulate body temperature. Survey conducted for 30 responses revealed that majority of them are 

aware of different types of natural fabrics. Most of their kids feel comfortable while wearing a garment made 

of natural fabric when compared to a garment made of synthetic fabric. More than half of them is not aware 

of natural dyeing and printing techniques.  Colour of teakwood bark dye extract is good. Almost all of them 

encourage using outfits that are naturally dyed and printed. 
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