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Abstract: Worldwide Production of plastics is more than 300 million tons each year and half of which is for 

Single Use Plastic (SUP) items. SUP items are generated from non-renewable resources takes a lot of time to 

decay naturally. Such plastic is also used in sanitary pad napkin on large scale. Most of these sanitary napkins 

have over approximate 60-70 per cent plastic and each pad is equivalent to four plastic bags.  The discarding 

process of such plastic pads has become a huge concern.  Although, some biodegradable sanitary pad brands are 

available in market, they are quite expensive and not easily available. In the present research paper focus has 

been given on the issue of non-biodegradability of commercial sanitary pads and proposed a study to develop a 

method for plastic free compostablesanitary napkin which will evaluate as affordable eco-friendly sanitary 

napkin and an alternative of plastic frees sanitary napkins.  The product prepared was analysed for the basic 

parameters of conformity as per the standard IS: 5405-1980 and was found satisfactory with respect to all 

studied parameters.This research would lead to future development of an affordable good quality 

compostablepad contributing no SUP load in the environment. 
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I. INTRODUCTION 
 

Sanitary napkins play animportant role in the women’s hygiene and overall health. They are available 

in different shapes and sizes with same effectiveness.Now a day’s Single-Use Plastic (SUP) emerging as one 

of the biggest pollutants in the world which is also used in many personal hygiene products like commercial 

disposable pads for menstruating women. Normally, Single use sanitary napkin contains PET, fluff pulp, PE, 

PP, adhesives and superabsorbent etc.As per study it is estimated that on an average 335 million menstruating 

women dispose 432 million pads every monthand each single commercially available non-organic sanitary 

pad is equivalent to about three to four plastic bags (Sareen S., 2021). 
 

The top sheet of sanitary napkin is consists of thermoplastic fibre and hydrophilic absorbent fibre, the 

absorbent core is made up of SAP (Super Absorbent Polymer) and polyethylene and polymeric film used as 

barrier sheet are non-breakable by bacteria and is unfavourable for the environment (Chanana B., 2016,  

Choudhary J. & Bhattacharjee M.,  2018). 
 

Each piece of sanitary pad contains approx. 2 gram of non-biodegradable plastic which takes about 

500-700 years to decompose or may even never decompose at all (Barman et al., 2017 & Dwivedi A., 2020). 

Further, on an average a woman could use up to 9000 to 10,000 sanitary pads from menarche to menopause 
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(Sameena, 2018) that adds to an awful lot of single Use Plastic waste littering our environment and are non-

biodegradable (Pohlmann, M. 2016). 

 
 

Also, disposal of napkins after use is another major concern. As per SWM Rules, 2016, sanitary pads 

are to be collected separately and shall be incinerated in biomedical waste incinerator, but due to lake of 

awareness among people and waste pickers approximate 12.3 billion or 113,000 tonnes of used sanitary pads 

are dumped in landfills in India every year, adding to the already existing plastic pollution in the country 

(Harrison & Tyson, 2022 & Park et al., 2019). Blockage of sewage system is a global problem and major 

contributing factor is flushing of menstrual products in toilets (Kara, 2021). It is estimated that municipal 

bodies are able to collect only about 60 to 70 % of the approximately of waste daily generated in India 

(Garikipati & Boudot, 2017). Further, data on menstrual waste managementfrom Ministry of Drinking Water 

& Sanitation (MDWS) shows that 28% of such pads are thrown in open contributes to SUP load of the 

environment (Nyoni et al., 2011). Most SUP containing pads do not decompose, rather theybreakdown into 

small pieces of plastic referred to as micro plastics and contaminate water, soil and air and also enters into the 

food chain in some form (Peberdy et al., 2019). 
 

There is very restricted understanding among women about the harmful impacts of using non-

decomposable plastic containing sanitary pads on their health and environment equally in rural and urban 

regions (Dhinakaran et al., 2017 & Sundani et al., 2019). Moreover, discussing period products still carries a 

stigma especially among teenagers and in mixed gender classrooms. Brands are available in the market that 

claims for production of completely eco-friendly biodegradable sanitary pads are very limited in numbers and 

are too expensive to be affordable by low income groups and rural population (Foster J. & Montgomery, 

2021). Also, the awareness about the availability of these quality products was found uncommon among 

women. Therefore, there is a need to develop modest and eco-friendly sanitary napkin without single use 

plastic. 
 

In the present study an attempt has been made to make sanitary padsmore eco-friendly by substituting 

the SUP layers by compostable material to make it environmentally sustainable which can easily be disposed 

of in natural soil. Moreover, it reduces the chances of infection and skin irritation and they will be cost 

effective plastic free sanitary napkins as well at par in the quality & hygiene with other commercial sanitary 

napkins for improved health and environment. The study may help to encourage manufactures to reduce the 

composition of all forms of plastic in sanitary pad and develop an alternative approach to remove Single Use 

Plastic from sanitary napkin and make them available in market for use in affordable range. 

 

II. MATERIALS& METHODOLOGY 
 

A sanitary pad comprises of multilayer structure where each layer has a specific role to play. There 

are basically three main layers in a conventional pad viz. Distribution layer, Absorbent Layer and Barrier 

sheet (Mekala M., 2021 & Liu et al., 2014). 

 

The top sheet, also called Distribution layer has its main work to readily absorb the fluid and 

distributes it throughout the pad. It is generally made up of Air bonded Composite Non-Woven or thermally 

bonded Non-Woven. The absorbent layer interposed between top sheet & barrier sheet has function to absorb 

and retain the fluid. The barrier sheet is fluid impervious layer that seals fluid from staining and leakages. 

 

In a commercial available sanitary pad, the top sheet is made up of polypropylene fibre, absorbent 

core includes synthetic SAP (Super Absorbent Polymer) and Barrier sheet (Fig. 1) consist of Polyethylene 

breathable film which all contains single use plastic materials (Anuradha et al., 2017& Mogha  et al., 2017).) 

 

 

 

Fig.1 
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To make the product sustainable with hygiene the plastic components have been replaced with natural 

components making it more eco-friendly. The polypropylene top sheet is entirely replaced with a 

compostable starch sheet which is soft, non-irritable, skin friendly and easily wicks away the moisture. 

Absorbent core is the primary part of a sanitary pad which must have good absorbency and retention 

property. The synthetic SAP containing absorbent layer of the pad was replaced with cellulose based hydro 

gel. It has micro-porous structure that absorbs the fluid very well and is biodegradable in nature. 

The widely used material for barrier sheet is non-woven polythene which is a non-biodegradable 

plastic causing harm to environment. In the developed sanitary pad, this barrier sheet has been replaced by a 

compostable Poly Lactic Acid sheet prepared from corn starch which is a bio-based sheet and is completely 

compostable.  

The method and technology used to prepare the modified sanitary pad was the same as used in a 

conventional pad, required no change in any machine or manufacturing set up. Although, as prepared with 

natural materials, the overall cost of manufacturing this modified eco-friendly pad was found lesser as 

compared to commercial SUP material containing pads. 

III. RESULT & DISCUSSION 

To evaluate the quality of prepared sanitary napkin by replacing the top sheet of SUP material by 

compostable material, it was tested for all the required parameters viz. pH, size, absorbency, disposability, 

absorbent filler, covering etc. as per the relevant standard IS: 5405- 1980. The results of the test are tabulated 

in the Table 1. 

The results of the test reveal that the prepared pad has passed the all tested parameters and substituting 

the plastic layers in the pad with compostable layers has no untoward effect on the quality of the product. As 

detailed in Table 1, the pH of the product was found within prescribed limit of 6-8.5. The result for 

absorbency test of the sample proclaims that the product has good ability to withstand pressure even after 

absorption. 

In terms of disposability test, the prepared sanitary napkin result is very positive. The product shall 

disintegrate in water within 5 minutes without covering or shall easily be compostable under scientific 

conditions. 

Table-1 Parameters Analysed for the Prepared Napkin (as per Std. IS: 5405- 1980) 

 

S. No. 

Test 

Parameters 

 

Test 

Results 

 

Conformity 

Requirement as per 

IS: 5405-1980 (Extra 

Large Size) 

Test 

Method 

1.  pH Value 7.16 Yes 6.0-8.5 IS:1390-

1983 

2.  Size (in mm)  

(a) Length 280.86 Yes 280±20 IS:5405-

1980 (b) Width 70.24 Yes 60 to 75 

3.  Absorbency 

and ability to 

withstand 

pressure after 

absorption 

Passes the 

test 

Yes Fluid shall not stain 

through/leaking 

through at the bottom 

or sides 

IS:5405-

1980 

(Appendix-

A) 

4.  Disposability Passes the 

test 

Yes Sample shall 

disintegrate in water 

within 5 minutes 

without covering 

IS:5405-

1980 
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The barrier sheet used in the product which is usually a non-woven polyethylene or polypropylene 

material has been replaced with a bio-based polymer Poly Lactic Acid (PLA) derived from corn starch which 

is completely bio-degradable in nature and has low carbon foot print. 

The manufacturing cost of sanitary pad with natural compostable material was found even more 

economical than a commercially available conventional plastic material containing sanitary pad. A simple 

large sized commercial available pad costs Rs. 8 per piece, while the eco-friendly sanitary pad prepared using 

natural material costs Rs. 1.50 per piece only.  

All the parameter of this sanitary napkin has passed the all test with respect to absorption capacity and 

disposability etc. and showed good results. Therefore, the quality of the developed products is equivalent to 

branded products in terms of all required parameters viz. absorbency, pH and disposability. Further, it is also 

laudable to comment that use of such SUP free eco-friendly sanitary pads will reduce 28 per cent SUP load 

on the environment by non-degradable pads which are not being channelized to incinerators and are thrown in 

open.  
 

IV. CONCLUSION 

There is a need to increase awareness to protect the environment with the adoption of compostable raw 

materials in sanitary pads substituting Single Use Plastics (SUP). The study shows that plastic free 

compostable sanitary napkins are more economical and environment friendly with good biocompatibility as 

uses only natural products, as compared to commercially available SUP based sanitary pad. Plastic free 

sanitary pads will be a promising alternative in the future for developing affordable, environment friendly 

sanitary napkins to improve the health and hygiene status of women and will open arenas for further research 

to make it accessible for low income group women. This study will also be helpful in increasing awareness 

about personal hygiene among females which is remains one of the primary factors. 
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5.  Absorbent filler Passes the 

test 

Yes Free from lumps, oil 

spot, dirt or foreign 

material 

IS:5405-

1980 

 

6.  Covering Passes the 

test 

Yes Sample shall good 

quality cotton or 

rayon knitted sleeving 

gauge or non-woven 

fabrics with sufficient 

porosity. 

IS:5405-

1980 
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uncomfortable 
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