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ABSTRACT

The increasing demand for sustainable textiles has
encouraged the use of natural fibers in infant clothing
applications. This study focuses on the development of
eco-friendly babywear fabric using a 60:40 blend of
banana fiber and cotton fiber. Banana fiber, derived
from  agricultural  waste, offers  durability,
biodegradability, and excellent moisture management,
while cotton contributes softness and skin comfort. The
fibers were manually blended and processed into yarn,
which was then knitted to produce fabric suitable for
babywear. The developed fabric was evaluated for
comfort, physical, and mechanical properties. Results
revealed that the banana—cotton blended knitted fabric
exhibited good breathability, high moisture absorbency,
and adequate strength, along with improved softness
suitable for infant wear. The findings indicate that the
developed fabric provides a sustainable and comfortable
alternative for baby garments, supporting the use of eco-
friendly materials in textile applications.

Keywords— Banana fiber, sustainable babywear,
cotton blend, knitted fabric, natural fibers, eco-friendly
textiles.

1. INTRODUCTION

The textile industry is increasingly shifting towards
sustainable materials due to growing environmental
concerns and rising awareness of eco-friendly clothing.
Babywear textiles require special consideration, as
infants have delicate and sensitive skin that is highly
prone to irritation, allergies,
Conventional synthetic fabrics often exhibit poor
breathability and may cause skin irritation, making

and discomfort.

natural fiber-based fabrics a more suitable choice for
infant garments.

Banana fiber is an emerging eco-friendly material
extracted from the banana pseudo stem, which is
typically discarded as agricultural waste. It is
biodegradable, lightweight, and possesses desirable
properties such as good moisture absorption, durability,
and antibacterial characteristics. However, banana fiber
alone lacks the required softness for babywear
applications, limiting its direct use in infant clothing.

Cotton is widely preferred for baby garments due to its
inherent softness, breathability, and excellent moisture
absorbency. Blending cotton with banana fiber helps
overcome the limitations of banana fiber by improving
softness and overall comfort while retaining strength
and sustainability. In this study, banana and cotton
fibers were blended in a 60:40 ratio and processed into
yarn, which was subsequently knitted to develop fabric
suitable for babywear applications.

The objective of this research is to develop a sustainable
banana—cotton blended knitted fabric and evaluate its
suitability for infant clothing in terms of comfort and
performance properties.

1.1. PROBLEM STATEMENT

The increasing use of synthetic fabrics in babywear
raises concerns about skin irritation, poor breathability,
and environmental impact. Infants soft,
breathable, and hypoallergenic materials. Banana fiber,
obtained from agricultural waste, is eco-friendly and

require

moisture-absorbent but lacks softness.
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Blending banana fiber with cotton (60:40) improves
comfort while maintaining sustainability. This study
focuses on developing a knitted babywear fabric using
this blend, with 40s yarn count and enzyme softening,
to achieve a soft, breathable, and eco-friendly material
suitable for infants.

1.2. OBJECTIVES

. To develop a 60:40 banana—cotton
blended yarn using hand blending technique

. To produce knitted fabric suitable for
newborn applications

. To enhance fabric softness using
enzyme softening treatment

. To evaluate comfort and mechanical

properties of the developed fabric
. To promote sustainable and skin-
friendly babywear material

1.3. Scope and significance

This study focuses on developing sustainable babywear
fabric using a banana—cotton blend at a laboratory scale
and evaluating its comfort and performance properties.
The research highlights the effective use of agricultural
waste like banana pseudo stem to create eco-friendly,
soft, and breathable fabric suitable for infant clothing,
promoting sustainability in the textile industry.

2. LITERATURE REVIEW

Banana fiber has gained significant attention as a
sustainable textile material due to its eco-friendly
nature, biodegradability, and availability as agricultural
waste. It possesses desirable properties such as good
tensile strength, moisture absorption, breathability, and
antibacterial characteristics. However, the inherent
stiffness and coarse texture of banana fiber limit its
direct application in garments, particularly in babywear
where softness and comfort are essential.

To overcome this limitation, blending banana fiber with
cotton has been widely recommended. Banana—cotton
blended fabrics provide a balanced combination of
strength and softness. Cotton contributes smoothness,
flexibility, and skin-friendly properties, while banana
fiber enhances durability, moisture management, and
sustainability. Studies also indicate that appropriate
blending improves absorbency and air permeability,
which are important for babywear applications.

In addition, fabric structure plays a key role in
determining comfort. Knitted fabrics are preferred for
infant clothing due to their flexibility, softness, and
enhanced breathability. Their looped structure allows
better air circulation and ease of movement, making
them suitable for delicate baby skin.

Overall, the literature suggests that banana—cotton
blended knitted fabrics offer a promising solution for
developing sustainable and comfortable babywear.
However, research on optimized blend ratios and their
specific performance in infant applications remains
limited, indicating the need for further study.

3. METHODOLOGY
3.1Material Selection

Banana fiber and cotton fiber were selected for this
study. Banana fiber, obtained from the pseudo stem of
the banana plant, was chosen for its strength,
biodegradability, and moisture absorption properties.
Cotton fiber was selected for its softness, breathability,
and skin compatibility. Both fibers were combined in a
60:40 ratio (banana: cotton) to achieve a balance
between durability and comfort suitable for babywear
applications.

3.2 Fiber Processing and Blending

The fibers were initially cleaned to remove impurities.
Banana fibers were softened and opened to improve
spinnability, while cotton fibers were prepared
separately. The fibers were then weighed according to
the required ratio and blended using a hand blending

technique to ensure uniform distribution and proper

mixing.

Figure 1:7Cott0n fiber Figure 2: Banana fiber
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3.3 Yarn Formation

The blended fibers were spun into yarn through a
suitable spinning process. The process involved
drafting, twisting, and winding to produce a continuous
yarn. Proper twist was maintained to ensure adequate
strength while retaining softness and uniformity
required for fabric production.

T

Figure 3: Banana -Cotton yarn (60B:40C)
3.4 Fabric Formation

The yarn was converted into fabric using single jersey
knitting. This structure was selected due to its
flexibility, softness, and breathability. The knitted fabric
provides better air circulation and stretchability, making
it suitable for newborn clothing.

Figure 4: Banana & Cotton dyed fabric
3.5 Dyeing Process

The fabric was dyed at the fabric stage using synthetic
dyes. The dyeing process was carried out under
controlled conditions of temperature, time, and pH to
ensure uniform color distribution and proper dye
fixation. After dyeing, the fabric was washed and dried
to remove any residual chemicals.

3.6 Garment Fabrication

The developed fabric was used to produce babywear
garments through standard cutting and stitching

processes. This helped in evaluating the handling
properties and practical usability of the fabric.

3.7 Testing and Evaluation

The fabric was tested to assess its suitability for
babywear applications. Comfort properties such as
breathability and absorbency were evaluated.
Mechanical properties including strength and durability
were also analyzed. Additionally, safety aspects like
skin-friendliness and non-toxicity were considered to
ensure suitability for infant use.
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4. RESULTS AND DISCUSSION

The results obtained from testing were analyzed and
interpreted. The banana—cotton blended fabric exhibited
good moisture absorbency and breathability, making it
suitable for babywear applications. The presence of
banana fiber contributed to improved strength and
durability, while cotton ensured comfort and softness.

The fabric showed uniform dye uptake during fabric
stage dyeing, indicating good compatibility with
synthetic dyes. The dyeing process enhanced the
aesthetic appeal without affecting the functional
properties of the fabric. Overall, the developed fabric
demonstrated a balanced performance in terms of
comfort, strength, and usability for infant clothing.

Figure 8: Final baby garment
5. CONCLUSION

The study successfully developed a banana—cotton
blended fabric suitable for newborn applications. The
fabric exhibited desirable properties such as softness,
breathability, moisture management, and adequate
strength.

The use of banana fiber supports sustainable practices
by utilizing agricultural waste and reducing
environmental impact. The developed fabric shows
strong potential for application in babywear.

6. FUTURE SCOPE

. Optimization of different banana—
cotton blend ratios

. Exploration of eco-friendly dyeing and
finishing techniques

. Improvement in fabric softness and
performance properties

. Scale-up for industrial production and
commercialization
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