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Abstract- Conventional sanitary pads available in the
market are non-biodegradable and contribute significantly to
environmental pollution due to their synthetic components.
This study explores the use of banana pseudostem waste,
which is often discarded or burned by farmers, leading to
environmental degradation. By adopting a sustainable
processing method, banana pseudostem fibers are
transformed into an absorbent core for biodegradable
sanitary pads. This approach not only reduces the
environmental impact of menstrual waste but also provides
farmers, particularly in flood-prone regions where banana
crops are frequently damaged, with an alternative source of
income.

Key Words: Banana fiber, fiber processing, absorbent core,
biodegradable sanitary pads, alkaline treatment, enzyme
treatment, sustainable menstrual hygiene, agricultural waste

valorization.

1.INTRODUCTION

Traditional sanitary pads are a significant contributor to
landfill waste and environmental degradation due to their
non-biodegradable constituents. Concurrently, banana
pseudostems, which are agricultural byproducts generated
post-harvest, are frequently discarded by farmers using
unsustainable practices, resulting in air pollution and
detrimental emissions. This research investigates the
viability of utilizing banana fiber extracted from
pseudostems as a sustainable raw material for the
formulation of an absorbent core in biodegradable sanitary
pads, thereby addressing the dual issues of agricultural
waste management and the reduction of plastic-based
menstrual waste.Two distinct methodologies for fiber
processing were scrutinized to augment the properties of
fibers for applications in absorbent cores: alkaline treatment
employing sodium hydroxide (NaOH) and enzymatic
treatment. The alkaline procedure instigates a chemical
modification of the fiber structure that enhances absorption
capabilities, whereas the enzyme-based approach offers a
more ecologically sustainable modification process. A
sustainable methodology was implemented to ensure a
minimal application of chemicals, thereby rendering the
processed fiber more suitable for sanitary pad applications

while maintaining its biodegradability.By converting
banana pseudostems into biodegradable sanitary pads, this
investigation not only furnishes an environmentally friendly
solution for menstrual hygiene but also provides farmers
with a novel revenue stream, particularly in flood-prone
regions where banana crops are often adversely affected.
This research delivers a comparative analysis of the two
fiber processing techniques, assessing their efficiency, cost-
effectiveness, and environmental ramifications. The results
contribute to the advancement of sustainable menstrual
hygiene products, advocating for eco-friendly alternatives to
conventional sanitary pads.

1.1 Materials:

Sanitary napkins traditionally consist of three separate
layers: a superior layer, an inferior layer, and an absorbent
core. In the present investigation, the superior and inferior
layers are constructed from polylactic acid (PLA)-based
biodegradable materials, whereas the absorbent core is
comprised of a composite formulation of organic cotton and
banana fiber.

1.2 Methodology:
A.Extraction of fibers:

Banana stems were collected from Govali village in Bharuch,
and the fibers were manually extracted using a hand scraper.

Fig -1: Extraction Of Banana Fiber
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B. Processing of fibers

After extraction, the fibers were cut into small pieces for
further processing. To determine a sustainable method for
developing the absorbent core, two different treatments
were applied: alkali treatment and enzymatic treatment.For
the alkali treatment, the fibers were soaked in a 5% NaOH
solution for one hour at a temperature of 60-70°C. After the
treatment, they were thoroughly washed to remove any
residual alkali and then dried overnight in a hot air oven at
60°C.In the enzymatic treatment, a 0.3% neutral cellulose
enzyme solution was prepared, and the fibers were soaked
in it for one hour at 55°C. Similar to the alkali treatment, the
fibers were then washed and dried .

Fig -3: Enzymatic Treatment

C. Post Treatment Analysis:

Weight loss analysis is conducted for both the treatments
using the before and after weight of the fiber. Weight loss in
alkali treatment was found to be 55.6% and weight loss in
enzymatic treatment was found to be 17.5%. Higher weight
loss in alkali treatment suggests it is efficient for removing
noncellulosic impurities like lignin and hemicellulose but it
may also cause some degree of fiber degradation and
weaken the fiber structure while enzymatic treatment
resulted in lower weight loss which means enzymatic
treatment specifically targets cellulose components and may
cause a partial breakdown or hydrolysis of cellulose without
more degradation of the fiber. Enzymatic Treatment breaks
the compact structure of cellulose, creating micro-pores and
capillaries within the fiber. Which increases water-holding
capacity by allowing liquid to spread more efficiently while
maintaining the structural integrity of the fiber and its
strength. NaOH disrupts multiple fiber components and also
itleads to excessive swelling and fiber weakening along with
fiber degradation. While enzymatic treatment increases
absorbency, softness and retain fiber strength making
banana fiber ideal for sanitary pad absorbent layers. Apart
from that enzymatic treatment is environmentally friendly,

while NaOH generates alkaline wastewater that requires
treatment, increasing the environmental burden. So for the
development of absorbent core enzymatic treatment is used
as it is more sustainable and less damaging to the
environment.

Fig-5: Fiber Treated With Enzymatic Treatment
2. Preparation Of Absorbent core:

To develop the absorbent core, enzyme-treated banana fiber
and organic cotton were blended in a 50:50 ratio, with the
total weight of the core maintained at 12 grams.

Table -1: Dimensions Of Absorbent core

Length 200mm
Width 60mm
Thickness 2mm

4 ;

)

Fig-6: Absorbent core preparation
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3. Devlopment Of Biodegradable Menstrual Pad:

To develop a fully biodegradable sanitary pad, a
30 GSM top sheet made from PLA and corn starch-
based nonwoven fabric was used, while the back sheet
consisted of PLA and corn starch-based biodegradable
plastic with the total weight of pad maintained was
around 13 gm.

Table -2: Dimensions Of Menstrual Pad

Length 280mm

Width 120mm

Thickness | 2mm

Fig-7: Biodegradable Menstrual Pad
4. Result and discussion:
A. Absorbency and Retention Capacity:

The absorbency capacity is tested according to the EAS
96:2008-Annex C standard. The sample first weighed in dry
condition and then Water is added until saturation is
attained. When the pad reach Saturation a certain kg of
weight is placed over it and the excess liquid is cleaned
using filter paper and then the pad is weighed again.

Fig-8: Absorbency capacity analysis

Result Data:

Initial weight (X) =12 g

Final weight before placing weight (W) =60 g
Absorption Capacity (g/g)

= wW-X/x

= 60-12/12 =4 g/g

This means the pad can absorb 4 times its dry weight.

Fig-9: Retention Capacity analysis

Retention Capacity= Y-X/X
=57-12/12

=3.75g/g

This means the pad can retain 3.75 times its dry weight
after applying pressure.

B. Wicking Ability Test:

Wicking measures how rapidly and uniformly the liquid
spreads across the surface of the absorbent core. This is
crucial for understanding how well the Liquid will travel
across the pad without pooling .The wicking test was
conducted to analyze the ability of the absorbent core to
distribute fluid evenly across its surface. In this test, 40 ml of
liquid (Water) was gradually poured onto the center of the
sanitary pad’s absorbent core. The fluid was absorbed
efficiently and began to spread laterally and longitudinally,
indicating effective capillary action within the fiber matrix.

Fig-10 : Wicking Ability test
C. Wear study(Real-use Feedback):

To evaluate the practical performance of the developed
biodegradable sanitary pad, a wear study was conducted
under real-time usage conditions. The aim of this study is to
observe the pad’s comfort, absorption, leakage resistance,
and overall functionality throughout a typical wear duration.
The pad was worn for approximately 7 hours, from 9:00 AM
to 4:00 PM, simulating a normal day of activity. Before use,
the dry weight of the pad was recorded as 12 grams. After
removal, the post-use weight was measured at 19 grams,
indicating that the pad had absorbed 7 grams of fluid
without reaching saturation. Also, the back sheet remained
dry, and there was no visible leakage, confirming the
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effectiveness of the PLA and corn starch-based backlayer in
preventing reverse flow.

Fig-11: Real use test
D. Top sheet pH:

A pH test was conducted to ensure that the top sheet of the
developed sanitary pad was safe for prolonged skin contact.
This test aimed to assess whether the top layer maintains a
skin-friendly pH level even after usage, as exposure to high
or low pH levels can cause skin irritation or discomfort
during menstruation. After the pad was worn for
approximately 7 hours, small pieces from the top sheet (PLA
and corn starch-based nonwoven fabric) were carefully cut
and tested for pH. The testing was done by immersing the
pieces in distilled water and allowing them to sit for a fixed
duration to extract surface residue. The pH of the solution
was then measured using pH strips . The results showed a
neutral pH level of approximately 7, indicating that the top
layer did not become acidic or alkaline after use. This
confirms that the materials used in the top sheet are not
reactive and remain stable during wear, posing no risk of
irritation or skin imbalance.

=

Fig-12 : Top Sheet pH test

E. compostability test:

The exposed sample of sanitary pad was subjected to a
compostability test conducted under home composting
conditions. The aim was to observe the decomposition
behavior of the pad components over time in a natural,
microbe-rich environment. The used pad was cut into small
pieces and mixed thoroughly with organic composting
materials such as pressmud, cow dung, cow urine, kitchen
waste, dry leaves, and garden soil. This mixture was placed
in a rotating compost bin with ventilation holes to allow
proper aeration and moisture control, simulating a home
composting setup. The initial weight of the exposed sanitary
pad pieces was recorded as 14 grams. After one month, the
weight of the pad pieces had reduced to 5 grams, showing a

significant reduction. There was visible breakdown of the
absorbent core made of banana and cotton fibers, while the
PLA-based top and back sheets began to show signs of
surface softening and fragmentation. By the second month,
the weight had further decreased to 4.5 grams, with more
evident disintegration of the layers. The weight continued to
decrease over time, and the pad completely decomposed
within a six-month period.
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Fig-13 : compostability test
5. CONCLUSIONS:

In the present study, we successfully demonstrated the
development of an eco-friendly, biodegradable sanitary pad
using banana pseudostem fiber and organic cotton as the
absorbent core, and PLA + corn starch-based materials for
the top and back sheets. The initiative not only addresses
menstrual hygiene in a sustainable manner but also provides
a valuable use for agricultural waste that would otherwise
contribute to environmental degradation. Two fiber
treatment methods—alkaline treatment with NaOH and
enzymatic treatment using cellulose enzymes—were
compared. The enzymatic method was identified as the more
sustainable and effective approach, offering better
absorbency while preserving fiber integrity and minimizing
environmental impact. The absorbent core, formed using a
50:50 blend of banana and cotton fibers, showed promising
performance. It exhibited a retention capacity of 3.75 g/g
and an absorption capacity of 4 g/g, meeting the functional
requirements of a sanitary pad. The wicking test confirmed
that the fluid was evenly distributed across the pad,
improving comfort and minimizing leakage risk. The wear
study validated user comfort, durability, and performance
over extended hours of use, with no leakage or backsheet
wetting. Additionally, the top sheet pH test showed that the
pH remained neutral after use, making it safe for skin
contact. The compostability test revealed that natural fiber
components degraded significantly within the first month.
While PLA components require up to 180 days to fully
degrade, the pad as a whole qualifies as compostable, making
it a viable alternative to conventional, non-degradable
sanitary products.Overall, the study concludes that the
developed sanitary pad is environmentally sustainable,
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functionally reliable, and socially impactful, especially for BIOGRAPHIES
rural and flood-prone regions where both menstrual health
awareness and agricultural waste reuse are important. This

project opens avenues for scalable production and value- Ms.Khushi Patel
added waste utilization, promoting a shift toward greener PG Student
menstrual hygiene solutions. Dept of environmental science and
technology
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