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Abstract:  

Three sanitary napkin types produced from natural fibers were put through a rigorous 

evaluation process to determine their performance attributes in this study. In order to give 

a thorough understanding of their absorbency, retention, rewet resistance, and leakage 

prevention capabilities, these napkins had different core compositions and top layers. The 

outcomes showed that although all the variations had different advantages and 

disadvantages, Sample S3, which had a bamboo-flax-hemp core, was the best performer. It 

had remarkable absorbency and retention, even though it slightly rewet under load. Sample 

S1 excelled in absorbency and dryness, while Sample S2 showed balanced performance. 

These results highlight the significance of customizing the composition of sanitary napkins 

to individual user preferences while maintaining an environmentally and biodegradably 

sound framework. Textiles play an essential role in assisting women in their struggle 

against numerous barriers. Women's health and hygiene are supported by absorbent 

hygiene, an essential type of medical textiles, particularly during the menstrual cycle, 

which presents several challenges for women. In order to make sanitary napkins more 

affordable, this research focuses on changing natural fibres to make them appropriate for 

use in them. This aids in breaking into the rural women's market, assisting the women in 

adapting to the physiological changes occurring during these vulnerable days, allowing 

them to make their vitalizing contributions to society with greater flair. 
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1. Introduction:  

This study on improving the eco-friendliness of this disposable sanitary product was 

initiated because to the increased consumer awareness of environmental friendliness and 

the need for disposable goods to maintain a healthy atmosphere. The prepared sanitary 

napkins are made up of an absorbent core, a super absorbent polymer, and a leak-proof 

substance, all of which are enclosed in cover stock [1].  

 People now expect more from textiles in terms of providing this sanitary 

functionality as consumer awareness of hygienic lifestyles grows. Research in the textile 

and garment industries has been heavily focused on developing novel fibres, textiles, 

finishes, and apparel items that will provide the wearer with this level of comfort. There 

are several synthetic commercial items on the market. But safer raw materials that can 

provide our fabrics with a wide range of applications are now flooding the market in an 

 
1 Department of Costume Design and Fashion, PSG College of Arts and Science, Coimbatore, Tamil Nadu, India.  
2 Department of Costume Design and Fashion, PSG College of Arts and Science, Coimbatore, Tamil Nadu, India.  



1054 Improvements to Eco-Friendly Sanitary Napkins made from Natural Fibres: Development and 

Characterization 
 
effort to meet the demands of sustainability and eco-friendliness on a global scale [2-4]. 

The revival of interest in products made from renewable resources is a result of ecological 

concerns. Natural fibres, agro-waste fibers and biodegradable polymers might be thought 

of as an environmentally safe option because of this [5]. All natural fibres and agro-waste 

fibers are low density, less harmful to technology used for processing them, economically 

viable, and biodegradable [6]. 

 A unique aspect of female development is the use of sanitary napkins during 

the menstrual cycle, when a woman's body is most vulnerable and she needs to take the 

necessary safety steps to protect herself. A wear study conducted to assess the comfort of 

sanitary napkins revealed that a highly humid microclimate developed in the area between 

the napkin and the skin, which led to subjective pain. Inconvenience related to sultriness 

was reported by more than 60% of the individuals [7]. This discomfort is brought on by the 

increase in temperature inside the napkins, and adults who use diapers have also reported 

feeling it [8]. 

 Due to the fact that vaginal bacteria like Candida albicans thrive in warm, moist 

environments and cause infections, women become more vulnerable to vulvo-vaginal 

infections as a result. A free flow of water vapor could lessen the pain caused by napkins 

[9]. The vulva region, which is made up of epithelial tissues, surrounds the vaginal opening. 

This tissue's structure, occlusion, moisture, and susceptibility to friction set it apart from 

other bodily parts. The vulva, like other epithelial tissues, defends the vagina from 

hazardous bacteria through the use of defense cells. However, inadequate ventilation, 

heated settings, and minor wounds brought on by friction between clothing and skin 

encourage the growth of microorganisms. This worsens if the user wears underwear, 

pantyliners, or sanitary napkins made of synthetic materials, which raise the temperature 

and pH of the vulva region and lead to a variety of skin infections that manifest as itchiness, 

soreness, redness, and swelling in the vaginal area [10]. The polypropylene (PP) spunbond 

nonwoven is used as the outer cover material for the majority of sanitary napkins, which 

are the absorbent pads worn externally by women during menstruation to absorb the 

menstrual flow [11]. This outer cover stock is better suited for sanitary napkins because it 

is in close contact with the skin of the vulva region [12]. This article discusses the various 

styles of sanitary napkins that have been produced from a variety of raw materials that have 

been improved and developed through earlier research.  

 

2. Materials and Methods 

2.1 Methods for Preparation of Sanitary Napkins from Natural Fibres 

2.1.1 Assembly of sanitary napkins with prepared absorbent core layer 

 Absorbent core  - 25 cm in length and 7.5 cm in width 

 Leak proof polyethylene sheet - 25 cm in length and 7.5 cm in width 

+ (2 * Thickness of prepared absorbent core) 

 Cover stock polypropylene sheet  -  length-27 cm and width-18 cm 

 Polypropylene sheet was used to cover the absorbent core and leak-proof 

polyethylene sheet at the bottom. They are joined by a seal. The sanitary napkin is 

subsequently manufactured and sealed. 

2.1.2 Top Layer 

The top layer is made entirely of spun bamboo, which is hypoallergenic, soft, and 

biodegradable, by nature. A non-woven fabric with a web-like structure is produced by the 

spun lacing process, offering a soft and smooth surface. 
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2.1.3 Middle Layer 

Super Absorbent Polymer (SAP) is a highly absorbent material that can hold many times 

its weight in liquid in the middle layer (B). Menstrual fluids can be quickly absorbed and 

retained with the help of sanitary napkins. 

2.1.4 Core Layer 

Bamboo Fiber: Gives the inner layer comfort and softness. 

Flax Fiber: Provides the core with extra strength and absorbency. 

Hemp Fiber: Boosts the absorbency of the core and adds to its environmental friendliness. 

2.2. Testing methods for sanitary napkins 

Table 1 lists the tests that were done to gauge sanitary napkin performance. 

Table 1 Tests carried out to gauge sanitary serviette performance qualities 

S.No. 
Performance Properties  

To Be Tested 
Testing Standards Remarks 

1 Absorbency% IS:5405-1980 A-1.2 

These tests were done in 

2 ways: 

1. In-house method 

2. performance tester 

method 

 

2 
Retention%  

 
IS: 5405-1980 5.1  

3 
Rewet under load  

 
Modified IS: 5405-1980 5.1  

4 
Leak Factor  

 
Modified IS: 5405-1980 5.1  

5 Fibre Absorbency 

MA001-1-diapers-

worldwide.com 

 

2.2.1 Absorbency test for sanitary napkins 

A burette, a glass plate, a sample stand, a weighing device, a stopwatch, goat blood with 

anticoagulant, or test fluid—both of which represented menstrual blood—were used in this 

experiment. After the napkin's dry weight (IN) was determined, it was set on a level, flat 

glass plate so that its underside could be observed. Liquid was dripped onto the centre of a 

sanitary napkin at a rate of 15 ml per minute at a height of approximately 1-2 mm away 

from the burette. The sanitary napkin's capability to absorb liquid was tested until it reached 

its limit and started to leak (as seen by the pad leaking on the sides), at which point it lost 

its ability to absorb liquid. The amount of liquid absorbed up to the end point was measured 

in millilitres (ml) and the values were tabulated based on the burette readings. 

  The absorbency percent of the sanitary napkin was determined by measuring its 

capacity to absorb blood up until the point of leakage. 

  The absorbency% was calculated using the formula: 

 Absorbency% = ((FA-IN)/ (IN))*100  

 IN - Initial weight of the whole napkin 

 FA - Final weight of napkin  

2.2.2 Retention%, leak factor and rewet under load 

Menstrual blood with an anticoagulant or test fluid, which approximated menstrual blood, 

a burette, a glass plate, a stand to hold the sample, one kilogramme of weight, blotting 
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paper, a weighing machine, and a stopwatch were needed for this test. Blotting papers with 

known beginning weights were inserted on top and bottom of the pad, respectively, after 

weighing the sanitary napkin and identifying the leak's position. A standard weight of 1 kg 

was placed across this fluid-absorbed area for 1 minute. At the end of the loading time, the 

top and bottom of the pad are taken out in order to calculate the ultimate weight of the 

serviette and blotting sheets.The retention percentage measured how much blood the 

sanitary napkin could hold after absorbing it when 1 kg of weight was applied. 

 The retention% was calculated using the formula: 

 Retention% = ((FR-IN)/ (IN))*100  

Where IN- napkin Initial weight 

 FR- napkin final weight  

 The sanitary napkin's ability to contain absorbed blood from its sides and 

bottom when one kilogramme of weight is applied is known as the leak factor. The leak 

factor was calculated using the formula: 

 Leak factor% = ((FTB-ITB)/ (ITB))*100  

Where ITB- top blotting paper Initial weight 

 FTB- top blotting paper Final weight 

 The rewet under load is the ability of the sanitary napkin to resist leaking of 

the absorbed blood from the top of the sanitary napkin on application of 1 Kg weight. 

The Rewet under load was calculated using the formula: 

 Rewet under load% = ((FBB-IBB)/ (ITB))*100  

Where IBB- bottom blotting paper Initial weight 

 FBB- bottom blotting paper Final weight 

2.2.3 Techniques for evaluating the performance of the sanitary napkins in the made-up 

performance tester 

 A performance tester, test fluid, and a stop clock were used to conduct the 

testing. The aforementioned procedures were followed in order to utilise the fictitious 

performance tester. The integrated load cell made it unnecessary to take out the sanitary 

napkins from the apparatus each time the weight of the apparatus needed to be measured, 

making the process easier and more precise than with the previously mentioned internal 

approach. 

 Initially, the load cell controller is nullified to guarantee the accurate 

measurement. The exact centering of the burette was confirmed. The glass plate was placed 

on top of the sample sanitary napkin. The liquid was released from the burette at a rate of 

15 drops per minute, with a distance of 1 to 2 millimetres from the sanitary napkin. 

Furthermore, there is a reservoir that will provide the liquid to the burette during the testing 

procedure, removing the need to empty the burette and add more liquid. The electronic 

weighing balance will show the weight of the sample. The stop clock was configured to run 

each time the time component required to be measured and reported. The weighing lever 

was skewed inward to the top of the napkin's centre, and the liquid reservoir holder was 

turned sideways to measure the fluid retention capacity. The sanitary napkin's rewet under 

load and leak factor might be measured by placing blotting paper over and below it before 

adding weight. To calculate weight, sanitary napkins and blotting sheets were weighed 

separately before being placed on the base plate. The sanitary napkin's performances were 

computed. 
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2.3 Performance tests for sanitary napkins developed from the natural fibres 

 The performance of sanitary napkins made from natural fibers was evaluated 

using the fabricated performance tester and tested according to the tests listed in Table 2. 

Table 2 Dimensional and performance characteristics done for the developed sanitary 

napkins 

Experiment Standard 

Strike through rate STN2: 138/90 

Absorbency% IS:5405-1980 A-1.2 

 

Retention% IS: 5405-1980 5.1  

 

Rewet under load Modified IS: 5405-1980 5.1  

 

Leak Factor  Modified IS: 5405-1980 5.1  

 

 

3. Results and Discussion 

3.1 Varieties of Sanitary Napkins made from the natural fibres 

Table 3 Varieties of Sanitary Napkins 

Samples Top layer Middle layer Core layer Weight of 

absorbency 

Dimension of 

pad(cms) 

S1 100% bamboo 

spunlaced 

Super 

absorbent 

polymer 

bamboo 

40 : flax 

60 

7.5 25 X 7.5 

S2 100% bamboo 

spunlaced 

Super 

absorbent 

polymer 

bamboo 

40 : hemp 

60 

7.5 25 X 7.5 

S3 100% bamboo 

spunlaced 

Super 

absorbent 

polymer 

bamboo 

40 : flax 

30 + hemp 

30 

7.5 25 X 7.5 

Table 4 Performance analysis of prepared sanitary napkins 

Samples Absorbency% Retention% 

Rewet 

under 

load 

Leak 

Factor 

Strike 

through rate 

(sec) 

extent spread 

of goat blood 

(mm) 

S1 142.48 138.65 0 2 12 L=55,B=40 

S2 138.87 128.87 0.71 0 5.99 L=35,B=30 

S3 184.68 183.81 6.9 0.65 8.78 L=50,B=45 
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 Tables 3 and 4, respectively, provide information on the different sanitary napkins 

manufactured with different natural fibers as well as the results of their performance 

analysis. The information supplied shows the extent of spread of goat blood for three 

distinct samples (S1, S2, and S3), each of which represents distinct properties of absorbent 

materials, as well as the absorbency, retention, rewet under load, strike-through rate, and 

leak factor. Sample S3 is the best of all the napkin samples because of its good absorbency, 

retention, and leak factor—even though it rewets under load more than the other samples. 

With an absorbency percentage of 142.48%, Sample S1 exhibits good absorbency and can 

hold a significant volume of fluid. In addition, it has a high retention percentage of 

138.65%, which indicates that the majority of the liquid that is absorbed is retained. 

Interestingly, S1 does not rewet under load, indicating that it keeps its dryness under 

pressure. Its relatively high leak factor of 2 could, however, suggest that it is less successful 

in keeping liquid from passing through. The 14 second strike-through rate suggests that it 

absorbs quickly. Goat blood has spread quite a bit, measuring 55 mm in length and 40 mm 

in width, which suggests good coverage. 

In spite having lower retention and absorbency percentages than sample S1, sample S2 still 

performs well. It shows some wetness under pressure with a minor rewet under load of 

0.71. Effective liquid containment is suggested by the low leak factor of 0. The 

comparatively quick absorption is indicated by the strike-through rate of 5.99 seconds. Goat 

blood has spread less widely than S1, measuring 35 mm in length and 30 mm in width. 

Sample S3 exhibits superior fluid absorption and retention capacity, as evidenced by its 

highest absorbency and retention percentages. Its notable rewet under 6.9 load, however, 

could compromise its dryness under pressure. At 0.65, the leak factor is comparatively low. 

An acceptable absorption speed is indicated by the strike-through rate of 8.78 seconds. With 

measurements of 50 mm in length and 45 mm in width, the goat blood spread is likewise 

significant, indicating good coverage. 

As a result of their various strengths and weaknesses, these samples are suitable for a 

variety of applications depending on the particular requirements of absorbency, retention, 

rewet resistance, and leakage prevention. 

 

4. Conclusion 

Three different types of sanitary napkins made of natural fibers, each with specific 

performance characteristics, were thoroughly analyzed in the study. A number of standards, 

such as absorbency, retention, rewet under load, leak factor, strike-through rate, and the 

degree of goat blood spread, were carefully examined in order to evaluate these sanitary 

napkins. Important information about the effectiveness of these environmentally friendly 

and biodegradable menstrual products was provided by the results. With an absorbency 

percentage of 142.48%, Sample S1, which was made up of a core layer made of a blend of 

bamboo and flax and a top layer spunlaced entirely of bamboo, showed excellent 

absorbency, with a retention percentage of 138.65%, it effectively held onto liquid, and 

when under load, it showed no signs of rewetting, demonstrating its resilience to pressure. 

S1, which comparatively high leak factor of 2, indicating that there is still potential for 

improvement in stopping liquid seepage. At 14 seconds, the strike-through rate was rapid 

and the spread of goat blood was wide. 

In comparison to Sample S1, Sample S2, which had a core layer made of a bamboo-hemp 

blend, showed slightly less absorbency and retention. It performed well with a leak factor 

of 0, ensuring efficient liquid containment, but it also displayed a low rewet under load of 

0.71, indicating some wetness under pressure. The rate of strike-through was 5.99 seconds, 

and the spread of goat blood was marginally smaller than S1. With the highest absorbency 

and retention rates out of the three samples, Sample S3 remained out as the top performer. 

It was exceptional at absorbing and holding onto fluids. Its notable rewet under 6.9 load, 
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however, may have an impact on its dryness under pressure. With a leak factor of 0.65, it 

was evident that liquid leakage was effectively prevented. Goat blood was widely 

dispersed, and the strike-through rate was 8.78 seconds. 

The study's conclusions imply that sanitary napkins' performance can be greatly impacted 

by the type of natural fibers used in their development. The bamboo-flax-hemp core of 

Sample S3 showed excellent absorbency and retention, but it also had a minor rewet 

resistance issue. Sample S2, which combined hemp and bamboo, showed balanced 

performance traits. With a bamboo-flax core, Sample S1 was the most absorbent and driest, 

but its ability to prevent leaks could be strengthened. Because of these differences in 

performance, these sanitary napkins can be used for a variety of purposes. Women can 

select products that meet their unique needs, whether they are for absorbency, dryness, or 

leak prevention, and they are also biodegradable and environmentally friendly. This 

research opens the door for environmentally friendly sanitary napkin alternatives that put 

performance and sustainability. 
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