CHAPTER 5
CONCLUSIONS

5.1 Introduction

In the present study total ten types of the sanitary napkins of different categories like Makxi,
Ultra-Thin and Skiny-Thin of different sizes of length Large 240 mm and Extra-Large 280 mm
have been successfully produced using commercial machine by heat sealing technique as per the
BIS standards. The ‘Maxi-type’ is conventional variety widely in use due to high absorbing
capacity owing to more thickness. The other two types are thinner preferred by selective groups
due to its aesthetic appeal. Conventional sanitation products use much of synthetic nonwoven
fabrics along with wood pulp. The huge consumption of these materials poses the high

environmental risk and challenges for the solid waste management systems.

For comparative evaluation of the sanitary napkins, different top sheet materials have been
incorporated in its design. The hydraulic characteristics of these materials play an important role
in performance of the product and provide comfort to the user. Various biodegradable materials
which are ecofriendly and available locally in enormous quantity have been introduced for the

napkin manufacture.
5.2 Absorbency and Rewet properties

5.2.1 Maxi Napkins

e Large size napkins are comprised of about 55% biodegradable materials and 45% non-
biodegradable materials.
e Extra-large size napkins are comprised of about 62% biodegradable materials and 38%

non-biodegradable materials.
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Napkins made using spun-bond nonwoven top sheet having hydrophilic nature have
better absorbing properties as compared to napkins made from hot-air through nonwoven
or perforated poly sheets. The absorbency rate is about 30% better in 1 cycle and 30 to
40% better in 2" cycle as compared to napkins made from these other materials.

Napkin made from hot-air through nonwoven top sheet shows about 7% more efficient in
absorbency than that of the napkins made from perforated poly sheets.

Single and double perforated PE sheet-napkin has exhibited minimum rewet weight and
PP-spun-bond napkin has exhibited maximum rewet weight in both the absorbency test
cycles.

The fluid absorbency time character has found better in SNL4 due to its double
perforated structure which is made up of polyethylene material as compare to SNL2,
which is made up of polypropylene hot air through nonwoven top sheet in both the
cycles.

The double perforated structure top sheet has shown better absorbency than that of single
perforated structure top sheet.

The absorbency time and rewet properties are having similar trend in large size and extra-

large sanitary napkins in both the cycles.

5.2.2 Ultra-thin Napkins

Both Large size and Extra-Large size napkin comprises of about 30% biodegradable
materials and 70% non-biodegradable materials.

The double perforated PE top sheet and laminated top sheet i.e. composite (perforated PE
film: PP spun-bond nonwoven) has shown the minimum absorption time in both cycles
among the ultra-thin sanitary napkins

The composite top sheet-sanitary napkin has shown about 18% better absorption
efficiency in 1% cycle and 15% better absorption efficiency in 2" cycle than that of single
perforated PE napkin.

Napkins made of hydrophobic nature of single perforated polyethylene top sheet has
shown poor absorption rate of absorption time in the range of 30 s to 45 s. This sample as

also exhibited minimum rewet.
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5.2.3 Skiny-thin Napkins

e Both Large size and Extra-Large napkins are comprised of 100% natural biodegradable
and environmental friendly materials like organic cotton, silk waste and corn-PLA top
sheets. The acquisition distribution layer, core layer and back sheet also have been made
using natural biodegradable polymeric materials.

e Napkin made from the organic cotton spun-lace top sheet has shown much better
absorbency properties with the lowest absorption time among all the skiny-thin sanitary
napkins in both the cycles of test. It has shown 22% and 8% less absorption time in 1%
and 2" cycle in absorption than that of napkin made using silk waste top sheet. Napkin
made of corn-PLA top sheet has shown 14% lower absorption time in 1% cycle and 20%
lower absorption time in 2" cycle than that of silk waste top sheet-napkin.

e Napkin made from the silk waste spun-lace top sheet has shown the highest absorption
time among all the skiny-thin sanitary napkins in both the cycles.

e Even though the high hygroscopic character of the materials used in skiny-thin napkins,
the blood distribution length shown is highest but nearer to the maxi and ultra-thin

sanitary napkins without any leakage.

5.2.4 Overall for all Napkin Types

e The uniform distribution of blood along the length of pad is observed for all samples.

e Post absorption test cycles, no leakage of the fluid is observed.

e The absorption rate has shown the inverse relationship with the rewet values.

e The skiny-thin biodegradable sanitary napkins shown the lowest fluid absorption time,
while ultra-thin sanitary napkins have shown the highest fluid absorption time.

e The maxi type sanitary napkins made from single perforated sheet have shown the better

rewet property in both the test cycles among all types of the sanitary napkins.
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5.3 Secondary Properties of Sanitary Napkins

e Peel Adhesion

All the sanitary napkins complied with the specified range of peel adhesion strength. Among all

the napkins studied, the corn-PLA top sheet napkin has shown the highest peel adhesion strength.

The single perforated PE sheet napkin has also shown comparable peel adhesion strength to silk
and corn-PLA napkin. Overall, all the samples have demonstrated above the normal required

peel adhesion strength.
e Seal Strength

All the sanitary napkins met the specified criteria for seal strength. The most sanitary napkins

have seal strength good to very good for the front, back, left, and right sides of the pad.
e Adhesive residue

The adhesive residue or degree of stability of sanitary napkin for all large and extra-large sizes is
within the standard time limit of three seconds. The adhesive residue property that has been
achieved is safe for the user. The separation of the napkin from the undergarment after use will

not result in any distortion or damage.

The corn-PLA skiny-thin sanitary napkin and PP spun-bond maxi napkin have demonstrated
longest time of 2.8 s among all the napkins, while the silk waste skiny-thin sanitary napkin has

shown a time of 1.54 s, which is the shortest among all the napkins.
e pH Test

All large and extra-large size napkins shown pH values well within the standard range of 5.5 to 8

which is considered safe for the user with no discomfort or irritation experience.

The top sheet silk waste corn-PLA skiny-thin napkin has demonstrated the highest pH value of
7.26, surpassing all other napkins. On the other hand, the PP spun-bond and PE double

perforated maxi have exhibited the lowest pH value of 6.16 among the napkins.
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5.4 Costing

The costing of maxi large size sanitary napkins vary from 1.24 to 1.53 Rs. per piece, while in

the extra-large size, the cost varies from 1.70 to 2.03 Rs. per piece.

e In the ultra-thin large size of napkins, the cost varies from 1.88 to 2.07 Rs. per piece, while in

the extra-large sizes of napkins; the price varies from 2.22 to 2.43 Rs. per piece.

e As for prices, in the biodegradable skiny-thin large size napkins costs between 3.47 and 4.15

Rs. per piece, and an extra-large napkins costs between 4.08 and 4.87 Rs. per piece.

e The napkins developed in the present study costs significantly lower as compared to
commercially available sanitary napkins. The biodegradable napkins are not significantly

costly considering environment benifits.
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FURTHER SCOPE OF RESEARCH

e There is ample of opportunities for research on the effects of disposable sanitary napkins
on environment, which present an important risk to environmental sustainability.

e Exploring additional materials and experimenting with different types of nonwovens for
replacing the polypropylene and polyethylene top sheets.

e There is potential for further study on the feedback of the developed sanitary napkins.

e Exploring the possibility for developing the creative absorbent structures using the
materials developed in this study to explore the new exciting avenue (composite).

e There is potential for exploring the alternative materials to the synthetic super absorbent
polymers (SAP) and wood pulp (Fluff) which are not manufactured in India. Both these
absorbent raw materials have 70% weightage for making the sanitary napkin. In this
research, the replacement for these two existing absorbent materials tried to develop with
eco-friendly approach. It is worth to explore further in developing biodegradable/eco-
friendly/sustainable new materials.

e Biodegradable period panties can also be explored.
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