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Abstract

Globally, the rate of use of disposable personal care products is increasing day by day. In general,
one of the most important disposable personal care items is the feminine hygiene pad for all women.
Feminine sanitary pads have some basic properties. These are; liquid absorption, preventing leakage, odor
control, feeling comfortable, etc. In this study, it was aimed to investigate the physical and performance
properties of commercially used feminine hygiene pads. For this purpose, the layers of 7 different feminine
hygiene pads were analyzed by separating them from each other. And also, liquid performance tests were
carried out as pads. According to the obtained test results, feminine sanitary napkins have different
construction such as production technology of layers and raw material. Therefore, the thickness and weight
of the pads are shown variability. In addition, it has been determined that these variations significantly
affect the liquid performance properties of the pads.
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1. Introduction

Disposable sanitary napkins are very popular all around the world. The first
disposable sanitary pad was produced by Johnson & Johnson in 1896. The Kimberly-
Clark Company was produced another napkin is the name of Kotex in 1921 [1]. The
sanitary napkins are designed not only to absorb menstrual liquid but also to provide
every woman’s health, comfort, and lifestyle [2, 3]. Many different types of sanitary
napkins are available in the market in terms of such as soft, natural, various sizes and
thickness, etc. [4, 5].

Generally, the sanitary napkins consist of four main layers and each layers have
some specific properties (Figure 1). The first layer is the top sheet which quickly transfers
the liquid to the second layer ADL. The ADL (acquisition distribution layer) scatter
different areas of the pad and also transfer to the third layer that means the absorbent
core layer. The task of the absorbent core layer is to absorb and retain the fluid. Generally,
the absorbent core layer consists of wood pulp and super absorbent powder (SAP) to
increase its absorption efficiency. The fourth layer or last layer is the back sheet that has
to be breathable film structure [1,2,4,5].
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Figure 1 General structure of sanitary napkin

In this study, some commercial sanitary napkins were investigated the physical
and performance properties. The layers of 7 different feminine hygiene pads were
analyzed by separating them from each other. And also, liquid performance tests were
carried out as pads. According to the obtained test results, feminine sanitary napkins
have different construction such as production technology of layers and raw material.
Therefore, the thickness and weight of the pads are shown variability. In addition, it has
been determined that these variations significantly affect the liquid performance
properties of the pads.
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2. Materials and Methods

Different hygiene pads were taken available in the market. All pad layers were
separated and investigated to determine the production technology. Table 1 is shown that
the production properties of layers.

The liquid strike through time and wetback were measured according to the NWPS
70.7 and NWPS 70.8, respectively. The napkins were tested using artificial blood test
fluid. The artificial blood surface tension value is 43.3 mN/m and viscosity value is 4.04
Cp. The tests were carried out with 5 replicates of each sample.

Table 1 Production properties of pad layers

Hygiene HP1 HP2 HP3 HP4 HP5 HP6 HP7
Pad
Layers
Top Sheet Film& Film Film Film Film Film  Spunlace
Spunbond

Air-laid  Air-laid Spunbond Spunbond Spunlace Air-laid Spunlace

ADL &Air-laid &Air-laid

Absorbent Air-laid  Air-laid  Air-laid Air-laid Air-laid Air-laid Spunlace
Core

Back Sheet Film Film Film Film Film Film Film
3. Results

All pads were selected according to use type for the night. General dimension
properties were measured on all the pads (Table 2). It can be seen that in Table 2, the
average pad weight is approximately 7.5 gsm and the average pad thickness is 2.4 mm.
On the other hand, the ADL and the CORE layer dimension values are close to each other.

Table 2. General dimension properties of hygiene pads

Hygiene Pad Code HP1 HP2 HP3 HP4 HP5 HP6 HP7
Total Average Weight (gsm) 92 8,1 6,6 7,4 5,7 6,8 9,0
Total Average Thickness (open)-(mm) 3,0 2,5 2,4 2,0 2,4 2,0 2,8
Total Average Length (cm) 305 277 285 280 280 315 27,5
Total Average Width (included wings)-(cm) 16,0 155 145 16,0 150 16,0 15,5
Average Length of ADL (cm) 275 240 255 250 260 285 25,0
Average Width of ADL (cm) 7,5 6,5 6,5 6,5 6,5 7,0 7,5
Average Length of CORE (cm) 235 240 225 220 225 200 21,5
Average Width of CORE (cm) 6,5 6,5 6,0 6,0 6,0 6,5 7,0
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One of the most important features in feminine hygiene pads is liquid strike-
through time. In this test, 3 different liquid strike-through times are determined. While
the 1st measurement time is taken as a basis for normal and daily pads, all times including
the 3rd measurement time are important for night pads. The liquid strike-through time
and wetback tests were performed with artificial blood. The results of liquid strike-
through time are presented in Figure 2.
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Figure 2 Liquid strike-through time of all pads

When the 1st, 2nd, and 3rd liquid strike trough times of the pads were examined
together, it was determined that the HP5 branded products had the lowest values (Figure
2). Unlike other hygiene pads, it has been determined that the spunlace ADL layer
changes the results due to its structural properties (production technology and raw
material).

When the investigation of liquid strike-through time test results, the best result
was obtained from HP1 branded products with 8.6 seconds in the 1st liquid strike-
through time, while the worst result was obtained from HP7 branded products with 18.3

seconds (Figure 2).
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Figure 3 First liquid strike-through time and wetback values of all pads

After the liquid strike-through time test, wetback tests are carried out to measure
how much of the given amount of the liquid is returned. As a result of this test, products
that return the lowest amount of liquid are preferred.

When the wetback test results of the products are examined, it is concluded that
there are serious differences between the pads because of the structure and production
technology of the pad layers (Table 1). The best result in wetback values was obtained
from HP3 branded products with 0.10 g, the worst result was obtained from HP7 branded
products with 7 g (Figure 3).

4, Discussion and Conclusion

The sanitary napkin layers have different structural properties such as production
technology, raw material, design, etc. Therefore, the liquid performance properties of
napkins can be changed according to these parameters. Within the scope of this study,
among the pads examined the lowest liquid strike-through time (1st, 2nd and 3rd) was
obtained from HP5 branded products, while the lowest wetting back values were
obtained from HP3 branded products.
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