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HYGIENE PRODUCT

TECHNICAL FIELD
The invention relates to a hygiene product such as an incontinence pad, a sanitary
towel or a panty liner, the hygiene product comprising a liquid-permeable surface

material of nonwoven, and a backing material.

BACKGROUND

For hygiene products such as incontinence pads, sanitary towels and panty liners,

which are intended to lie in direct contact with the user’s skin during use, high de-
mands are made in respect of them being soft and comfortable to wear. Users
who have trouble with discharges, for example, or problems with small quantities
of menstrual liquid that are secreted at irregular intervals, or for users that have
milder incontinence problems with small quantities of urine that are secreted, it is
often normal to use such a hygiene product on a daily basis. It is important, there-
fore, that such a product is discreet and flexible, so that it is as comfortable as
possible to wear. Thin panty liners are flexible and can lie adjacent to the mucous

membrane/skin.

Due to the fact that more and more women are shaving off the hair in the genital
area, this means that the skin sensitivity in the genital area is increasing. The hair
acts as a shield against external mechanical stress, and creates an air gap be-
tween the skin/mucous membrane and the panty liner that contributes to a certain
airiness. In those cases where the majority or all of the hair has been shaved off,
the panty liner lies more closely against the skin and there is a greater risk that the
area becomes moist. Such a moist environment carries an increased risk of bacte-
rial growth. Skin that has been shaved can also be negatively affected by the
shaving itself due to mechanical irritation of the hair follicles, which means an in-
creased risk of infections in the hair follicles. The risk of the user’s skin becoming
moist due to sealing around the user’s genital area during use is a problem that
can be experienced as uncomfortable for the user, since excess moisture in itself

can produce skin irritation. Furthermore, the excess moisture can give rise to in-



10

15

20

25

30

WO 2014/092623 PCT/SE2013/000192

2

creased penetration of other irritants and also increase the risk of bacterial growth

with accompanying skin and odour problems.

Some people also have a more sensitive skin and suffer problems to a greater ex-
tent with skin irritations when using panty liners, sanitary towels and incontinence
pads, while other users do not experience problems with skin irritations. There are
several reasons why the skin becomes red and irritated. One reason for the skin
becoming red and irritated is that the product can chafe against the user’s skin, for
example due to mechanical stress on the skin when the user is moving. Another

reason for the skin becoming red and irritated is bacterial growth.

DESCRIPTION OF THE INVENTION

The problem of achieving a panty liner, incontinence pad or a sanitary towel that is
experienced as soft and comfortable to wear directly adjacent to the skin has been
substantially avoided with the present invention.

People have skin types of varying sensitivity and so the tendency to get skin irrita-
tion when using hygiene products is not the same for all users. Persons with a
sensitive skin type can react negatively to certain substances that persons with a
less sensitive skin type can use without any problem. A panty liner, incontinence
pad or towel that lies directly adjacent to the user’s delicate skin in the genital area
needs to have a surface material that is kind to the skin/mucous membrane. This
is important especially for users who wear such a product in close proximity to the
skin continuously, i.e. every day. A panty liner that does not generally affect the
microclimate, i.e. the humidity conditions in the space between the skin and the

panty liner, more than normal cotton briefs is desirable.

A hygiene product according to the invention, such as a panty liner, towel or incon-
tinence pad is distinguished primarily by the fact that at least one side of the liquid-
permeable surface material of nonwoven is coated with a wetting agent to in-
crease its hydrophilicity, and that the liquid-permeable surface material of nonwo-
ven is also coated with allantoin and/or D-panthenol. Allantoin is a chemical com-
pound with the formula C4HgN4Os. It is also called 5-
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ureidohydantoin or glyoxyldiureide. It is a diureide of glyoxylic acid. D-panthenol is
a chemical compound with the formula CgH1gNOa4.lt is also called dexpanthenol
and provitamin Bs. The chemical name is 2,4-Dihydroxy-N-(3-hydroxypropyl)-3,3-
dimethylbutanamide. The active component, allantoin or D-panthenol, reduces the
risk of any skin irritations. Allantoin is good for dry and sensitive skin and also

helps to reduce the sensitivity to other substances, such as the wetting agent.

The hygiene product can be an absorbent product such as a panty liner, sanitary
towel or incontinence pad. Furthermore, the hygiene product can also be a sub-

stantially non-absorbent hygiene product such as a thin panty liner.

The wetting agent can be anionic, cationic, nonionic or zwitterionic. Treating sur-
face materials with wetting agents has long been a conventionally common way of
treating surface material to increase the hydrophilicity. There are therefore several
different types of wetting agents today that are conventional and are also kind to
the skin. All the same, however, it has proved to be the case that such wetting
agents can give rise to skin irritations among a certain group of users who have a
particularly sensitive skin type. It is very valuable, therefore, that it has now turned
out that an addition of allantoin and/or D-panthenol can reduce the skin irritant ef-

fect that the wetting agent causes in this group of users.

According to one embodiment, the quantity of allantoin and/or D-panthenol in rela-

tion to wetting agent is at least 1:20.

According to another embodiment, the quantity of wetting agent in relation to allan-

toin and/or D-panthenol is at most 20:1.

According to yet another embodiment, the wetting agent has a molecular weight
that is lower than 1000 daltons.

According to one embodiment, the surface weight of the material is 10-150 g/m?.
According to yet another embodiment, the surface weight is 20-120 g/m?, 30-120
g/m? or 30-90 g/m?. For a nonwoven material that is dense and has a high surface

weight, a greater quantity of tenside can be required to obtain a material that is
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liquid-permeabile. It is especially important, therefore, with an addition of allantoin

and or D-panthenol for surface material that has a surface weight of over 20 g/m?.

For a panty liner that does not comprise a separate intermediate absorbent struc-
ture, a suitable surface weight of the surface material is 20-120 g/m?, 30-120 g/m?
or 30-90 g/m?.

The fibre thickness of the fibres in the nonwoven material can be 1.5 - 3.5 dtex or
2.5 - 3.0 dtex.

According to one embodiment, the backing material is liquid-tight. Liquid-tight
means that the material can resist the flow of liquid. It is advantageous, on the
other hand, if the material is vapour-permeable, i.e. the backing material is liquid-
tight but vapour-permeable. Vapour-permeable backing materials can consist, for
example, of perforated films, microporous films, macroporous films, nanoporous
films, monolithic films, polyethylene-filled films or nonwovens and laminates there-
of. Examples of nonwoven laminates are laminates of spunbond and meltblown,
for example SMMS laminate (spunbond-meltblown-meltblown-spunbond-laminate)
or SMS-laminate (spunbond-meltblown-spunbond-laminate). The liquid-tight back-
ing material can also include renewable material in the form of PLA, starch or the
like. For users who use panty liners on a daily basis and are aiming for freshness,
but do not need the panty liner to absorb any great quantity of liquid, on the other
hand, a liner that has a high airiness and/or high water vapour permeability is de-
sirable. A panty liner that does not substantially affect the humidity conditions that
prevail in the intermediate space between skin and panty liner more than normal
cotton briefs is desirable. A breathable backing material contributes to the fact that
perspiration generated by the skin will be able to leave the surface of the skin,
which produces a less moist skin surface, which in turn reduces the risk of unde-
sirable bacterial growth and reduces the risk of irritants penetrating the skin.

For a thin panty liner that is substantially non-absorbent, the backing can be a
more open structure with a higher breathability/vapour permeability than for an ab-
sorbent panty liner or incontinence pad that should be able to receive and absorb

more liquid.
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The vapour permeability of the backing material is preferably greater than 3000
g/m?/24h, measured according to a standard method from EDANA, WSP 70.6(09)
part 2 — “Standard Test Method for Measuring the Moisture Vapor Transmission
Rate by the Principle of Measuring the Time to Increase Humidity”. The apparatus

is available from Lyssy Instruments.

According to one embodiment, the panty liner comprises a surface material and a
backing material, but no separate absorbent structure in between. For a panty liner
that is primarily intended to protect the underlying briefs from becoming soiled due
to the secretion of very small quantities of bodily fluid, for example discharges, a
panty liner without any separate absorbent structure placed between the surface
material and the backing material can function satisfactorily. One advantage of a
panty liner of this kind is that it is very thin, flexible, pliable and discreet to wear.
For such a panty liner the surface material of nonwoven can have a surface weight
that is 20-120 g/m?. According to one embodiment, the surface weight is 30 — 120
g/m?, or 30-90 g/m®. An example of nonwoven material is spunlace material, but it
is also possible, of course, to use other types of nonwoven material such as spun-
bond, meltblown, carded or a laminate of several nonwoven layers of the same
type or different types. For a panty liner that does not contain a separate absor-
bent structure, the backing material according to one embodiment is thinner than
the surface material.

According to another embodiment, the hygiene product includes an absorbent
structure placed between the surface material and the backing material. The ab-
sorbent structure can consist of one or more layers, which can be fibre-based or
foam-based. The absorbent structure can be constructed of an upper liquid-
receiving layer placed next to the surface material, and one or more underlying
liquid-storing layers. The liquid-receiving layer has the purpose of being able to re-
ceive a large quantity of liquid quickly, the liquid then being stored in the liquid-
storing layer/layers. The absorbent structure can also include superabsorbent par-
ticles, for example a mixed structure of cellulose fibres and superabsorbent parti-
cles, or a laminate comprising superabsorbent particles enclosed between a
nonwoven placed on either side. The absorbent structure is preferably thin and
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has a thickness that is less than 1.5 mm, more preferably less than 1.0 mm. The
surface weight of the absorbent structure can be 30-300 g/m?, or 30-200 g/m?.
Furthermore, the absorbent structure can be acidified, either the liquid-receiving
layer or the liquid-storing layer/layers or the whole absorbent structure can be
acidified. An acidified absorbent structure is advantageous since the relatively low
pH inhibits bacterial growth. It is also possible to have superabsorbent material
with a low pH in order to inhibit bacterial growth in such a way.

According to one embodiment, the hygiene product has a thickness that is less
than 2.0 mm, or less than 1.5 mm. For a very discreet and flexible panty liner, the
thickness can be 0.5-1.0 mm. The thickness of the panty liner is measured at a
pressure of 0.5 kPa, using a measuring foot that has the dimensions 45 x 45 mm.
The measurement is performed on the central part of the panty liner, starting out
from the centre point of the panty liner, the centre point being the point of intersec-
tion between the longitudinal centre line in the plane of the panty liner and the
transverse centre line in the plane of the panty liner.

According to one embodiment, the absorbent structure includes particulate materi-
al. Examples of particulate material are superabsorbent particles, active carbon,
zeolites, citric acid, silica and “clays”. Particulate material can be added to improve
a function, for example the absorbent capacity and/or the odour-/bacteria-inhibiting
function. In cases where the absorbent product includes particulate material, it is
often desirable to have a relatively tight surface material, since it is essential that
the particles/powder do not trickle out of the product.

The nonwoven material includes preferably fibres and/or flaments of a hydropho-
bic polymer. Polyolefins are an example of hydrophobic polymers. The nonwoven
material can also include renewable material, for example PLA or starch. The

nonwoven material can also include absorbent fibres.

According to yet another embodiment, the wetting agent also includes a further
one or more active substances apart from allantoin and/or D-panthenol, such as

aloe vera, camomile, vitamin E or silk amino acids, for example.
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According to one embodiment, the total quantity of allantoin and/or D-panthenol is
at least 50 ppm and a maximum of 5.0 per cent by weight, calculated on the
weight of the wetting agent.

To produce a liquid-permeable surface material of nonwoven according to the in-
vention, allantoin and/or D-panthenol can be added to a wetting agent solution, fol-
lowing which the wetting agent solution containing allantoin and/or D-panthenol is
applied to at least one of the two sides of the nonwoven material. The wetting
agent solution that contains allantoin and/or D-panthenol is applied preferably by
spraying technology, for example it can be added to the nonwoven material
through kiss roll foam spray.

It is also possible to manufacture a liquid-permeable surface material according to
the invention by first applying the wetting agent to at least one of the two sides of
the nonwoven material, following which a solution containing allantoin and/or D-
panthenol is applied to at least one of the two sides of the nonwoven material. The
solution containing allantoin and/or D-panthenol is applied preferably to the same

side of the nonwoven material as the wetting agent was applied to.

BRIEF DESCRIPTION OF FIGURES

Fig. 1 shows a panty liner according to the invention, seen from the side that is in-

tended to lie closest to the user during use.

Fig. 2A shows a cross section of the panty liner according to fig. 1.

Fig. 2B shows a cross section of an alternative embodiment of a panty liner ac-
cording to the invention.

DESCRIPTION OF FIGURES

Fig. 1 shows a panty liner 1 according to the invention, seen from the side that is
intended to lie closest to the user during use. The panty liner 1 has a liquid-

permeable surface material 2 of nonwoven material, a backing material 3, and an
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absorbent structure 4 enclosed between the surface material 2 and backing mate-
rial 3. Examples of backing material are a vapour-permeable polyethylene film with
CaCos, or nonwoven laminate such as SMS or SMMS, for example. The surface
material of nonwoven material is coated with wetting agent. Furthermore, the sur-
face material of nonwoven material is also coated with allantoin and/or D-
panthenol. The absorbent structure 4 in fig. 1 consists of one layer, which is fibre-

based or foam-based.

Fig. 2A shows a cross section of the panty liner in fig. 1, with an absorbent struc-

ture 4 enclosed between the surface material 2 and the backing material 3.

Fig. 2B shows a cross section of an alternative construction of a panty liner, the
panty liner being constructed only from a surface material 2 and a backing material
3, it being visible that the thickness of the surface material 2 is greater than the
thickness of the backing material 3. The surface weight of the surface material can
be 20-120 g/m?, 30-120 g/m?, or 30-90 g/m®. Examples of nonwoven material are
spunlace material, but it is also possible, of course, to use other types of nonwo-
ven material such as spunbond, meltblown, carded or a laminate of several
nonwoven layers of the same type or different types. The backing material is pref-
erably vapour-permeable with a vapour permeability greater than 3000 g/m2/24h.

EXAMPLE

Method of determining anti-irritation in-vitro

Skin irritation causes the release of the substance IL-1alpha from the skin tissue.
This means that the higher the amount of IL-1alpha that is released, the greater

the skin irritation that the substance being tested gives rise to.

Execution

EpiDerm™ tissue from Mattek Corp, Ashland, was used. The tissue consists of
normal human epidermal keratinocytes that were cultivated to form a differentiated
model, with several different layers, of human epidermis. After the tissue was sup-
plied, it was incubated overnight in an incubator at a temperature of 37°C and with
a carbon dioxide content of 5%. 100 ul of a phosphate buffer solution (PBS, phos-
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phate buffered saline) containing 5.0% of the test substance was dosed topically
to the EpiDerm™ tissue. Apart from the test substance, the phosphate buffer con-
tained 5.0% wetting agent. The wetting agent we used has the brand name
NUWET 237 and is a non-ionic wetting agent. All test solutions were tested on two
or three skin tissues. One test solution contained only wetting agent and was used
as a positive control, which other test solutions were compared with. The solution
with only phosphate buffer, without the addition of either wetting agent or test sub-
stance, acted as a negative control. Following the addition of the respective test

solution, the tissues were stored in the incubator.

The content of liberated IL-1a in the tissues’ medium was measured after 2 hours,
5 hours and 24 hours, or alternatively after 2 hours and 24 hours.

The quantity of IL-1a was then determined with an “Immunoassay kit”, Quantikine,
R&D Systems. A microplate coated with a monoclonal antibody that is specific for
IL-1a was used. The test solutions were added to the plate and the IL-1a that was
present in the solution bound itself to the antibody on the microplate. The unbound
material was washed off and a solution with the detection antibody was added
(enzyme-linked polyclonal antibody) that is specific for IL-1a. Then a substrate so-
lution was added that becomes coloured in contact with the detection antibody.
The intensity of the colour formed is proportional to the quantity of IL-1a. The in-
tensity of the colour was then measured spectrophotometrically.

Two experiments were conducted. In experiment 1, the following substances were
tested: D-panthenol, betain, bisabolol, glycerol, niacinamide, phosphate-buffered
saline solution and wetting solution only without the added substance. The IL-

1alpha response was measured after 2 hours, 5 hours and 24 hours.
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Results of experiment 1

Material

1. D-panthenol and wetting agent
2. Betain and wetting agent

3. Bisabolol and wetting agent

4. Glycerol and wetting agent

5. Niacinamide and wetting agent
6. Phosphate buffered saline

7. Wetting agent

10

PCT/SE2013/000192

IL-1alpha response (n=2 for all)

2 hrs

3.8
3.7
4.5
34
4.2
2.6
2.6

5hrs

5.41
7.6
8.6
2.3
4.7
2.0
2.2

24 hrs

6.6
325
422 .4
38
35.3
3.5
27.8

The results of experiment 1 show that only D-panthenol reduces the skin irritant

effect that is caused by the wetting agent.

In experiment 2, D-panthenol, allantoin, phosphate buffered saline solution and

purely a wetting agent solution without the added substance were tested. The IL-

1alpha response was measured after 2 hours and after 24 hours.

Results of experiment 2

Material

1. Allantoin and wetting agent

2. D-panthenol and wetting agent
3. Phosphate buffered saline

4. Wetting agent

The results of experiment 2 show that both D-panthenol and allantoin reduce the skin

IL-1alpha response (n=2 for all)

2 hrs

6.2
7.0
4.9
1.7

irritant effect caused by the wetting agent.

24 hrs

68.5
716
10.1
106.9
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CLAIMS

1. Hygiene product such as a panty liner, sanitary towel or an incontinence
pad, wherein the hygiene product comprises a liquid-permeable surface material
of nonwoven and a backing material, wherein at least one side of the liquid-
permeable surface material of nonwoven is coated with wetting agent to increase
its hydrophilicity, characterised by that the liquid-permeable surface material of
nonwoven is also coated, at least on the side that is coated with wetting agent,

with allantoin and/or D-panthenol.

2. Hygiene product according to claim 1, wherein the quantity of allantoin

and/or D-panthenol in relation to the wetting agent is at least 1:20.

3. Hygiene product according to claim 2, wherein the quantity of wetting

agent in relation to allantoin and/or D-panthenol is at most 20:1.

4. Hygiene product according to one of the preceding claims, wherein the
liquid-permeable surface material of nonwoven is also coated with a further one or
more active substances, such as aloe vera, camomile, vitamin E or silk amino ac-

ids, for example.

5. Hygiene product according to any of the preceding claims, wherein the to-
tal quantity of allantoin and or D-panthenol is at least 50 ppm and a maximum of

5.0 per cent by weight calculated on the weight of the wetting agent.

6. Hygiene product according to any of the preceding claims, wherein the

absorbent structure includes particulate material.

7. Hygiene product according to any of the preceding claims, wherein the

wetting agent has a molecular weight that is lower than 1000 daltons.
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8. Hygiene product according to any of the preceding claims, characterised
by that the backing material is vapour-permeable and has a vapour permeability
that is greater than 3000 g/m?/24h.

9. Hygiene product according to the preceding claims, characterised by that
the backing material is a nonwoven laminate, for example spunbond-meltblown-

spunbond (SMS) or spunbond-meltblown-meltblown-spunbond.

10. Hygiene product according to any of claims 1-9, characterised by that the

surface weight of the surface material is between 20 g/m? and 120 g/m?.

11. Hygiene product according to any of claims 1-10, characterised by that

the surface weight of the surface material is between 30 g/m? and 90 g/m?.

12. Hygiene product according to any of the preceding claims, characterised
by that the hygiene product is a panty liner and that one side of the surface mate-

rial is in direct contact with the underlying backing material.
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