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of a fictive centre line, perpendicular to the longitudinal
direction of the mattress or mattress base, wherein the
first and the second surface each comprise at least one
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ness, which reduction in hardness is the result of one or
more incisions and/or incision patterns in the surface lay-
er at the level of said zones.

A second and third aspect respectively relate to a
mattress base of a mattress base and a mattress, which
mattress comprises a foam layer with one or more cav-
ities provided with inserts, and a method for providing
this mattress base.
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Description
TECHNICAL DOMAIN

[0001] The invention relates to personalized sleeping
products. More in particular, the invention relates to the
technical subdomain of personalized mattresses.

STATE OF THE ART

[0002] An incorrect position when sleeping can be the
cause of many problems, in particular back problems.
The use of a sleeping system that is not adapted to the
personal needs and characteristics of a subject is often
the cause. Important characteristics for sleeping prod-
ucts such as mattresses and cushions comprise provid-
ing support and lowering the pressure at particular body
zones.

[0003] Today, personalized systems are known that
try to deliver a product that is made according to the
needs of the subject. Hereby, a "best fit" is often delivered
from a range of standard products. In the most common
cases, the optimal system is calculated based on the
length of the user, wherein the support areas are defined
based on the measured length.

[0004] Other systems in the state of the art are config-
ured for offering a product that provides an optimal weight
distribution instead of offering a pressure-reducing solu-
tion. Mattresses made from visco-elastic foam or memory
foam are known to provide an optimal weight distribution.
However, these products have disadvantages because
they poorly ventilate and because the material literally
encloses the body, hindering a smooth mobility of the
subject.

[0005] A general problem that is moreover posed in
said products is the permanent nature of these sleeping
products. Indeed, they cannot be adapted to the subject
for modifying the supporting characteristics or the com-
fort characteristics. Since a sleeping product such as a
mattress usually has a long lifetime of as much as 15
years, such a product should be able to be adapted to
respond to the changing body and/or the changing sleep-
ing preferences of the subject.

[0006] WO 2014 105 045 describes a visco-elastic
foam mattress with inserts in the longitudinal direction of
the mattress, improving the mobility of the subject lying
on the mattress. However, the mattress of WO '045 does
not offer a personal tailor-made mattress providing sup-
port at the required points, and it also does not allow the
subject to make any adjustments.

[0007] US 2014 059 776 describes a foam-based mat-
tress protector with different layers of different densities.
However, US '776 does not comprise a mattress or mat-
tress base with different hardnesses or densities based
on the body of a subject, wherein different supporting
profiles can be realized.

[0008] US 2005 210 595 describes a foam mattress
comprising different hardnesses and/or densities. The
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mattress can moreover be turned in a longitudinal direc-
tion thanks to its symmetrical structure. Hereby, no dif-
ferent supporting and/or comfort profiles are however
provided to the subject.

[0009] DE 20 212 460 describes a foam product with
one or more incisions, lowering the hardness and/or den-
sity of the product. By inserting and removing the cut-out
foam pieces, the hardness and/or density can be adjust-
ed locally. The nature of the incisions does however not
allow an accurate hardness adjustment and is practically
very difficult to realize correctly by a subject. Also, the
hardness is in no way correlated to the figure of the sub-
ject.

[0010] EP 2322 060 describes a foam mattress which
is, on both sides, provided with a surface layer with, pref-
erably symmetrically positioned, incisions for obtaining
a better deformation of the mattress at load, and for pro-
viding an adapted support in particular body zones. EP
’060 does however not describe that different zones can
be positioned on both sides of the mattress in such way
that the subject can make a choice between different
supporting and/or comfort profiles, simply by changing
its orientation.

[0011] JP 2013 240479 describes a mattress provided
with incisions providing adapted support to particular
body zones. JP '479 describes the incisions only in a
fixed configuration and does not allow that the subject
can choose a comfort profile, purely by orientating the
mattress as he/she wishes.

[0012] US2005/115003 describes a mattress compris-
ing one or more layers, each provided with specific con-
tour incisions. In this way, a supporting profile is obtained
which is suitable for, and which is found comfortable by,
the average man or woman. The mattress according to
US ’003 can however only be used according to one sin-
gle configuration and does not allow individual adjust-
ments afterwards.

[0013] EP 3023034 describes the provision of a tailor-
made mattress by measuring one or more body param-
eters of a subject, based on which a desired hardness
profile is determined. The hardness profile is obtained in
the tailor-made mattress by means of the use of visco-
elastic inserts. Despite the fact that the inserts can be
replaced, the subject cannot make the necessary or de-
sired adjustments himself afterwards.

[0014] Consequently, there is a need for a personal-
ized sleeping product, which is adjusted to the specific
figure of a subject, wherein the supporting and comfort
characteristics of the product can be adjusted to a chang-
ing figure and/or other changing circumstances by means
of simply interventions.

[0015] The present invention aims to find at least a
solution for some of the above-mentioned problems or
disadvantages.

SUMMARY OF THE INVENTION

[0016] Thereto, the invention offers a mattress or mat-
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tress base according to claim 1. The mattress or mattress
base comprise two opposing surfaces, which are divided
into zones with a zonal hardness which is lower than the
basic hardness of the mattress or mattress base. These
zones are situated at both sides of a fictive centre line,
perpendicular to the longitudinal direction of the mattress
or mattress base. The mattress or mattress base is char-
acterized in that the first and the second surface each
comprise at least one zone with a zonal hardness which
is lower than the basic hardness, wherein the reduction
in hardness is the result of one or more incisions and/or
incision patterns in the surface layer at these zones.
[0017] The mattressormattress base canthusbeused
according to two different orientations. Depending on the
location of the different zones with reduced zonal hard-
ness, the subject can thus choose to turn and/or rotate
the mattress in the longitudinal direction so that said
zones are situated at the desired body locations and/or
body parts. In this way, merely by changing the orienta-
tion of the mattress or mattress base, another comfort
feeling and/or comfort type can be provided to the sub-
ject.

[0018] Preferred embodiments of the mattress or mat-
tress base are shown in the dependant claims 2 to 12.
[0019] A second aspect relates to a mattress base of
claim 13. The mattress base comprises a mattress base
according to the first aspect and a mattress comprising
a foam layer and one or more inserts, which inserts are
embedded into cavities of the foam layer.

[0020] The advantage of the base is the unique com-
bination between a mattress base with zones with re-
duced zonal hardness and a mattress with inserts, locally
increasing the hardness of the mattress. The mattress
base and the mattress are separately movable with re-
spect to each other in the base, as a result of which dif-
ferent orientations of the mattress base with respect to
the mattress offer different support and comfort experi-
ences to the subject.

[0021] Preferred embodiments of the mattress base
are described in the dependant claims 14 to 19.

[0022] A specific embodiment relates to the mattress
base of claim 15, wherein the inserts have a hardness
between 1.5 and 6.0 kPa, and a density between 20 and
80 kg/m3.

[0023] A third aspect of the present invention relates
to a method for providing a mattress base according to
claim 20. The mattress base comprises a mattress base
and a mattress, wherein, based on one or more body
parameters associated with the subject, the method al-
lows to determine a required position and arequired hard-
ness of inserts in the mattress, and a preferred position
of the mattress base with respect to the mattress.
[0024] Preferred embodiments of the method are de-
scribed in the dependant claims 21 to 24.

DESCRIPTION OF THE FIGURES

[0025]
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Figure 1 shows a side view of a preferred embodi-
ment of the mattress base according to the present
invention.

Figure 2 shows a side view of a preferred embodi-
ment of the base according to the present invention.

Figure 3a shows a perspective view of a preferred
embodiment of the mattress base according to the
present invention.

Figure 3b shows a perspective view of a preferred
embodiment of the base base according to the
present invention.

Figure 3c shows a perspective view of another pre-
ferred embodiment of the base according to the
present invention.

DETAILED DESCRIPTION

[0026] A first aspect of the present invention related to
a mattress or mattress base, comprising a foam material
with a basic hardness, which mattress or mattress base
comprises a first, flat surface and, opposing to said first
surface, a second, flat surface. Both the first and the sec-
ond surface comprise a surface layer and are suitable
for supporting a subject. The surfaces are divided into
zones with a zonal hardness, situated at both sides of a
fictive centre line, perpendicular to the longitudinal direc-
tion of the mattress or mattress base. The presentinven-
tion is characterized in that the first and the second sur-
face each comprise at least one zone with a zonal hard-
ness which is lower than the basic hardness of the mat-
tress or mattress base. This reduction in hardness is the
result of one or more incisions and/or incision patterns
in the surface layer at said zones. The mattress or mat-
tress base is thus suitable for supporting a subject on
both the first and the second surface, wherein the zones
offer a modified lying comfort to the subject.

[0027] The mattress or mattress base according to the
presentinvention comprise at least one zone with a zonal
hardness which is lower than the basic hardness on both
the first surface and the second surface, as a result of
which the mattress can be used at least according to two
different orientations. Depending on the location of the
different zones with reduced zonal hardness, the subject
can thus choose to turn and/or rotate the mattress in the
longitudinal direction so that said zones are situated at
the desired body locations and/or body parts. Body loca-
tions or body parts typically requiring a large amount of
sinking into a mattress or mattress base, for offering a
sufficiently comfortable feeling to the subject, are
amongst other things the shoulders and the hips. Such
sinking respects the natural curvature of the vertebral
column, wherein a well-balanced pressure distribution
exists over the body of the subject. In this way, merely
by changing the orientation of the mattress or mattress
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base, another comfort feeling and/or comfort type can be
provided to the subject. Zones with a reduced zonal hard-
ness offer a zonally larger sinking into the mattress or
mattress base.

[0028] Unless otherwise specified, all terms used in
the description of the invention, including technical and
scientific terms, shall have the meaning as they are gen-
erally understood by the worker in the technical field of
the invention. For a better understanding of the descrip-
tion of the invention, the following terms are explained
specifically.

[0029] "A", "an"and "the"referin the document to both
the singular and the plural form unless clearly understood
differently inthe context. "A segment" means for example
one or more than one segment.

[0030] When "approximately" or "about" are used in
the document together with a measurable quantity, a pa-
rameter, a period or moment, etc., variations of +/-20%
or less, preferably +/-10% or less, more preferably +/-5%
or less, still more preferably +/-1% or less, and even still
more preferably +/-0.1% or less than and of the cited
value are meant, as far as such variations apply to the
invention that is described. It will however be clearly un-
derstood that the value of the quantity at which the term
"approximately" or "about" is used, is itself specified.
[0031] Theterms"include","including", "consist", "con-
sisting", "provide with", "contain", "containing", "com-
prise", "comprising" are synonyms and are inclusive of
open terms that indicate the presence of what follows,
and that do not exclude or prevent the presence of other
components, characteristics, elements, members, steps,
known from or described in the state of the art.

[0032] The citation of numeric intervals by means of
end points includes all integers, fractions and/or real
numbers between the end points, including these end
points.

[0033] The terms "mattress" or "mattress base" indi-
cate a large, mostly rectangular, cushion, which is suit-
able for supporting a lying body. A mattress or mattress
base can be used as such, or it can be used as a part of
a mattress base, a sofa, a sofa bed, a couch, a bed, or
any equivalent device for lying, resting and/or sleeping.
Mattress are usually placed onto a bed base which can
be fixed, as is the case of a platform bed, or elastic, such
as with a box spring or slats. A mattress or mattress base
usually consists of a padded cover, mostly made of a
reinforced tissue, which cover is filled with fibres, straw,
cotton, foam rubber or any suitable filling materials. Mat-
tress can also be filled with a framework of feathers, with
air of water, of with a diversity of natural fibres. According
to the present invention, the mattress or mattress base
comprises a foam material.

[0034] A "foam material" means, in the framework of
the presentinvention, any material from the group of latex
foam, slow foam / memory foam, high-density foam or
any combinations thereof. "Latex foam" in mattresses is
normally a mixture of natural and synthetic latex. There
are, however, mattresses only made of natural latex,
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comprising no added chemicals. "Slow foam", also called
"memory foam", is composed of a visco-elastic foam ma-
terial, as well as a stronger polyurethane foam. Slow foam
istypically influenced by the temperature of the body rest-
ing onto it. This aspect is revealed in the so-called mem-
ory effect, wherein the foam becomes soft and conforms
to the body figure of the subject, this as a reaction to the
body temperature and the body weight. High-density
foam typically comprises polyurethane foam.

[0035] The term "basic hardness", or more generally
"hardness" refers to the extent wherein a material offers
resistance to permanent mechanical deformation. In this
context, the terms "elastic deformation" and "plastic de-
formation" are relevant. When exerting a limited force
onto a surface, elastic deformation occurs. This implies
that, when the force is reduced, the surface takes its orig-
inal shape again. When exerting a force onto a surface,
a particular pressure arises causing a shearing stress in
the material. When this shearing stress exceeds a par-
ticular threshold value, a permanent deformation arises,
such as a dent, a scratch or a crack, in the material. In
this case, we talk about plastic deformation. The pressure
at which a permanent, plastic deformation arises, is char-
acteristic for the hardness of a material. The term "zonal
hardness" refers to a local hardness, which is not char-
acteristic for a complete object or material, but only for a
part thereof.

[0036] A method suitable for determining the hardness
is described in the ISO standard 3386. This standard
comprises the determination of the hardness of materials
with a density of 250 kg/m3 and also provides for a meth-
od for calculating the so-called compression standard
values of these materials. A compression stress and/or
stretch characteristic is a degree for the load-bearing
characteristics of a material.

[0037] Inthe contextof the present invention, the "con-
text layer" is the layer of the mattress or the mattress
base which is visible from the outside, and extends from
the inside of the mattress, where the surface layer chang-
es to the "core" of the mattress or mattress base.
[0038] The term "centre line" indicated a fictive line,
dividing the mattress transversally into the longitudinal
direction into two halves.

[0039] The term "incision", or by extension "incision
pattern", indicate an incision, indentation, opening of
combinations thereof made deliberately, whether or not
according to a predefined pattern, in the surface layer of
the present mattress or mattress base. The incision
and/or incision pattern is made for providing the surface
layer at particular places with adapted material charac-
teristics.

[0040] Preferably, the first and the second surface
each comprise two zones, situated at both sides of the
fictive centre line. The mattress or mattress base can, as
a result, be used according to at least 4 different orien-
tations. The orientation of the mattress base determines
which zones are situated under specific body locations
or body parts of the subject. Consequently, a single mat-
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tress or mattress base according to the present invention
offers at least four different types of comfort to a subject,
as zones possibly dispose of modified material charac-
teristics, comprising hardness, elasticity, density, resil-
ience, tensile strength, thermal conductivity, moisture-
resistance, colour, of combinations thereof.

[0041] More preferably, the zonal hardness of at least
three of these zones is lower than the basic hardness of
the foam material itself. Zones with a reduced hardness
offer a certain sinking of the body parts or body locations
of the subject lying onto these zones. According to this
embodiment, the mattress or mattress base can thus be
oriented in at least four ways, wherein sinking zones are
positioned differently with respect to the subject. This of-
fers the possibility to a subject to change the comfort
feeling, simply by adjusting the orientation of the mattress
or mattress base. According to an embodiment, four ori-
entations can be defined. In this embodiment, a first ori-
entation will provide a substantial support to the subject,
a second orientation will provide a substantial support to
the subject, with a zone with reduced hardness at the
level of the shoulders of the subject, a third orientation
will provide a moderate support to the subject with a one
with reduced hardness at the level of the shoulders of
the subject, and a fourth orientation will provide a soft
support to the subject with a zone with reduced hardness
at the level of the shoulders of the subject.

[0042] According to a further or other embodiment, the
incisions and/or incision patterns extend in a direction
towards the core of the mattress of mattress base, where-
in this direction is oriented substantially perpendicular to
the surface layer. Incisions deviating too much from this
direction lead to an inferior lying comfort for the subject
and offer a decreased reduction of the zonal hardness
compared to when this incision is oriented in a perpen-
dicular way to the surface layer. Incisions directed to-
wards the core of the mattress or the mattress base thus
require a more limited depth compared to incisions in a
deviating angle, for cause the same reduction in hard-
ness. Since deeper incisions negatively influence the
mattress integrity, i.e. an increased risk of cracking and
a potential reduction in the lifetime of the mattress or
mattress base, undeep incisions are more desired than
deep incisions. For obtained a sufficient reduction in
hardness by means of undeep incisions, a perpendicular
incision is preferred.

[0043] The incisions and/or the incision patterns have
a depth between 0.5 and 5.0 cm according to a preferred
embodiment. Within said range, an optimal balance is
obtained between physical integrity of the mattress or
mattress base and a comfortable reduction in hardness
at the zones. More undeep incisions guarantee a good
integrity, but barely lead to a reduction in hardness, while
deeper incisions induce a too large reduction in hard-
ness. Hereby, a sinking is obtained which no longer con-
tributes to an increased lying comfort for the subject, as
the mattress or mattress base will offer little support in
this case. Moreover, such dee incisions cause the mat-
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tress to possible show cracks and/or deformation, con-
siderably reducing the lifetime and/or causing a subop-
timal lying comfort. Preferably, the depth of the incisions
is comprised between 1.0 and 4.0 cm. The average width
of the incisions and/or the incision patterns is usually
comprised between 0.5 and 7.0 cm, more preferably be-
tween 1.0 and 6.0 cm.

[0044] According to a preferred embodiment, the three
zones with a zonal hardness lower than the basic hard-
ness respectively comprise incisions with a depth be-
tween 3.3 and 3.7 cm, incisions with a depth between
2.9 and 3.3 cm, and incisions with a depth between 1.0
and 3.0 cm. More preferably, the three zones respectively
comprise incisions with a depth of approximately 3.5 cm,
incisions with a depth of approximately 3.1 cm, and inci-
sions with a depth between 1.0 and 3.0 cm.

[0045] The foam material of the mattress or mattress
base has a basic hardness between 2.0 and 5.5 kPa. A
mattress or mattress base with a hardness within this
range offers an optimal support to a subject, and at the
same time can offer a sufficient degree of comfort. Pref-
erably, the basic hardness is comprised between 3.0 and
4.5 kPa. Within the framework of the present invention,
wherein the mattress or mattress base is provided with
zones with areduced zonal hardness, the basic hardness
can be chosen sufficiently high, i.e. higher than 3.0 kPa.
As a result, a particularly good support is provided to the
body of the subject. The zones with areduced zonal hard-
ness offer additional comfort to the mattress or mattress
base, directed to specific body parts and/or body loca-
tions. The higher the basic hardness, the more zones are
necessary and/or the larger the reduction in hardness,
which is required at these zones, for creating an accept-
able comfort for the subject. The lower the basic hard-
ness, the less zones are necessary, however the more
subtle the required differences in hardness are for con-
tinuing offering sufficient support. More preferably, the
basic hardness of the foam material is comprised be-
tween 3.5 and 3.9 kPa. Within this range, an optimal sup-
port is realized and with only a small number of zones
with a reduced hardness, an optimal lying comfort can
be obtained. Most preferably, the basic hardness is 3.7
kPa.

[0046] The zonal hardness of said zones with a re-
duced zonal hardness is, according to an embodiment,
comprised between 1.0 and 25.0% lower than the basic
hardness of the foam material. A difference in hardness
of 1.0 to 25.0% is desired as a smaller difference offers
almost no additional comfort to the subject. Larger differ-
ences in hardness no longer offer an optimal support as
the natural curvature of the body, and more in particular
the vertebral column, of the subject are enlarged too
much. Such large differences can lead to back problems
afterawhile. Preferably, the zonal hardness of said zones
is 2.5 to 10.0% lower than the basic hardness of the foam
material. Within this range, the difference in hardness is
found to be optimal, and a good balance was obtained
between the support of the body and the offering of an
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additional comfort.

[0047] A further or other embodiment related to the
mattress or mattress base wherein the foam material has
adensity comprised between 25 and 65 kg/m3. The term
"density" indicated how much mass of a material is
present in a particular volume. The ISO standard 845
specifies a method for determining the apparent total
density and the apparent core density of cellular plastics
and rubbers. A density within this range guarantees the
manoeuvrability of the mattress or mattress base. Since
the purpose of the present invention is mainly based on
the orientation of the mattress or mattress base, it is nec-
essary that this mattress or mattress base can be easily
moved, shifted, for turning en/of lifting it. Moreover, a
mattress or mattress base wherein the foam material has
a density lower than 25 kg/m3 can not sufficiently offer
the necessary support to a subject. As from a density of
65 kg/m3, the comfort of the subject strongly decreases.
Preferably, the density of the foam material is comprised
between 50 and 60 kg/m3. Since the present invention
comprises zones with a reduced zonal hardness, caused
by means of the presence of incisions and/or an incision
pattern, a rather high density for the foam material is pre-
ferred. The provision of the incisions and/or the incision
pattern indeed also causes a reduction of the density in
these zones. Most preferably, the density of the foam
material is 53 kg/m3.

[0048] According to an embodiment, the zones with a
reduced zonal density also have a reduced density,
which is in average 1.0 to 25.0% lower than the density
ofthe foam material. The reduction in density isinherently
the consequence of the incisions and/or the incision pat-
tern which has been made, but should be within said
range, for offering an optimal lying comfort to the subject.
Preferably, the density of said zones is 2.5 to 10.0% low-
er.

[0049] According to a further or another embodiment,
the foam material has a maximum tensile strength which
is at least 65 kPa and a resilience which is at least 45%.
The tensile strength and the durability are crucial param-
eters mainly in the context of lifetime and durability of the
mattress base or the mattress. A mattress base of mat-
tress should indeed on average last ten to fifteen years.
Within this period, itis of course supposed that the quality
of the mattress or mattress base decreases a little as
possible. With a maximum tensile strength of at least 65
kPa and a resilience of at least 45%, the lifetime of a
mattress or mattress base according to the present in-
vention is guaranteed.

[0050] The ultimate tensile strength (UTS), often ab-
breviated to "tensile strength" (TS), is the capability of a
material or structure toresist to stresses stretching and/or
extending the material. The ultimate tensile strength is
measured by the maximum pressure a material can resist
while it is stretched, before this material breaks. The ISO
standard 1798 specifies a method for determining the
strength and deformation characteristics of flexible cel-
lular materials when a test piece is extended with a con-
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stant speed until it breaks. Next to the maximum tensile
strength, the ISO standard 1798 also provides for a meth-
od for determining the maximum stretch.

[0051] In the material sciences, the "resilience" is the
capacity of a material to absorb energy when it is de-
formed elastically, which energy is released again when
removing the deformation. Resilience is defined as the
maximum energy which can be absorbed until the elastic
limit, without creating a permanent deformation. The ISO
standard 8307 specifies a testing method for determining
the resilience through ball return of flexible cellular poly-
mer materials.

[0052] Preferably, the maximum tensile strength of the
foam material is at least 100 kPa and the resilience of
the foam material is at least 55%. A higher tensile
strength and a higher resilience imply a longer lifetime
of the mattress or mattress base. Since incisions and/or
an incision pattern is made in the mattress or mattress
base, a material with a high tensile strength and a high
resilience is a large advantage within the framework of
the invention. Moreover, it is supposed that the orienta-
tion of the mattress or mattress base is changed regu-
larly. Since this leads to a high pressure in use onto the
mattress or mattress base, a high resilience and a high
tensile strength of the foam material is desired. Most pref-
erably, the maximum tensile strength of the foam material
is atleast 120 kPa and the resilience of the foam material
is at least 60 %.

[0053] With the context of said high pressure in use, a
high, maximum stretch of the foam material is also de-
sired. According to an embodiment, the maximum stretch
of the foam material is at least 60%. Preferably, the max-
imum stretch is at least 80%. Most preferably, the max-
imum stretch is at least 100%.

[0054] The mattress or mattress base according to any
of the previous embodiments usually has a thickness
which is comprised between 12.0 and 15.0 cm. Within
these ranges, the mattress or mattress base offers a good
lying comfort to the subject and it is possible to make
sufficiently deep incisions in the mattress or mattress
base without harming the integrity of the mattress or mat-
tress base. Preferably, the thickness of the mattress of
mattress base is comprised between 13.0 and 14.0
kg/m3.

[0055] According to an embodiment, the foam material
comprises polyurethane foam. "Polyurethane" (PUR
and/or PU) or "polyurethane foam" is an organic polymer
which is usually thermohardening. Polyurethane can also
be thermoplastic. Polyurethane polymers arise as a re-
sult of the reaction between a di- or tri-polyisocyanate
with a polyol. Polyurethane is preferred since it has the
desired material characteristics and it is moreover easy
to process, which simplifies the making of incisions
and/or incision patterns.

[0056] A secondaspectofthe presentinvention relates
to a mattress base of a mattress base according to any
one of the embodiments as described above and a mat-
tress. The mattress base is suitable for supporting a sub-
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ject. There mattressis hereby provided with a foam layer,
which foam layer comprises one or more cavities. These
cavities extend transversely to the longitudinal direction
of the mattress and are suitable for comprising one or
more inserts.

[0057] The inserts are possible elongated in the trans-
verse direction of the mattress. For the purposes of the
present invention, said transverse direction should be
comprised as parallel to the width of the mattress. More
in particular, transverse should also be comprised as a
direction perpendicular to the longitudinal axis of the body
of a user.

[0058] In an embodiment, the inserts comprise a foam
with hardness comprised between 1.5 and 6.0 kPa, and
a density comprised between 20 and 80 kg/m3. The foam
material of the mattress is usually visco-elastic. It is
known that visco-elastic foam materials have a pressure-
reducing capacity. Mattresses and cushions of visco-
elastic foam create a ’floating’ experience wherein the
body reaches a virtual state of weightlessness when
sleeping. For a long time, it was said that this sleeping
floatingly was the most optimal way to solve or prevent
ergonomic problems. However, it remains necessary to
keep op providing sufficient support on certain locations
ofthe body. Thereto, the inserts preferably have a density
between 25 and 65 kg/m3. By providing inserts with the
same and/or a different hardness at different intervals in
the mattress according to the presentinvention, support-
ing points are provided in the transverse direction of the
mattress for the body of the user. These points improve
the ergonomic nature of the mattress and offer an optimal
sleeping experience. It seemed that the inserts offered
insufficient support outside this range, or that the comfort
for the subject decreased.

[0059] In particular, the base comprising a mattress
base according to the first aspect of the present invention
and the mattress as described here, provide an optimal
support and an optimal lying comfort to a subject. The
advantage of the base is the unique combination be-
tween a mattress base with zones with reduced zonal
hardness and a mattress with transverse inserts, locally
increasing the hardness of the mattress. The mattress
base and the mattress are separately movable with re-
spect to each other in the base, as a result of which dif-
ferent orientations of the mattress base with respect to
the mattress offer different support and comfort experi-
ences to the subject. This makes the present base ideal
if a permanent adjustability of the lying characteristics is
desired. The subject can indeed just at home, and at
his/her own initiative, turn the mattress base over its dif-
ferent axes and thereby orient the position of the different
zones with reduced zonal hardness differently with re-
spect to the mattress.

[0060] In normal circumstances, a mattress or mat-
tress base has a lifetime of approximately 10 to 15 years.
During this period, the human body can undergo signif-
icantchanges (for example weight loss or increase, preg-
nancy, etc.). The present invention allows to adjust the
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foam article to the body changes of the subject. According
to an embodiment, the inserts of the mattress can be
removed and replaced, depending on changes in the
body of the subject.

[0061] The foam layer of the mattress moreover has a
density offering a relatively high degree of material du-
rability. The density of the foam layer can also influence
other characteristics of the foam, such as the way where-
in the foam layer reacts to pressure and the feeling of
the foam. In some embodiments, the foam layer has a
density of not less than approximately 30 kg/m3 and not
more than approximately 150 kg/m3. In other embodi-
ments, the foam layer can have a density of at least ap-
proximately 40 kg/m3 and not more than approximately
135 kg/m3. In still other embodiments, the foam layer can
have a density of at least approximately 50 kg/m3 and
not more than approximately 120 kg/m3.

[0062] In an embodiment, said foam layer can be a
non-reticulated network, namely with intact cells, or a re-
ticulated foam, namely with skeleton-like cellular struc-
ture with open cells. The mattress in the base can pos-
sibly be provided with a top layer which is placed over
the upper surface of the mattress and which is supported
by this mattress. The top layer preferably comprises a
non-visco-elastic material.

[0063] Inanembodiment, the non-visco-elastictop lay-
er rests on the mattress without being attached thereto.
In another embodiment, the layers can be attached to
each other by a cohesive binding material, and/or for ex-
ample co-extrusion.

[0064] Both the upper surface and the lower surface
of the different elements in the mattress base can be
essentially flat. In other embodiments, at least one of
these surfaces can be non-planar.

[0065] According to an embodiment, the top layer is
preferably a soft polyurethane foam or a visco-elastic
foam. The top layer will preferably improve the breathing
capacity of the mattress. Visco-elastic foam material
does not allow a better ventilation, as a result of which a
non-visco-elastic top layer furtherimproves the breathing
capacity of the mattress base. This prevents sweating of
a subject when sleeping.

[0066] According to a preferred embodiment, said top
layer is a water-based (polyurethane) foam comprising
polyols, preferably polyols of vegetative origin.

[0067] More preferably, said foam is alternated with
gel parts, increasing the mechanical and physical char-
acteristics as well as the breathing capacity of the foam,
as a result of which the material is particularly suitable
foruse as a top layer in the present invention. Preferably,
the gel parts have a size of 1 to 5 mm and they comprise
5 to 20% of the total volume of the foam matrix of the top
layer. The top layer will preferably have a density be-
tween 40 and 70 kg/m3, more preferably between 50 and
60 kg/m3, such as approximately 55 kg/m3, measured
according to the ISO standard 845. The hardness of the
top layer is preferably between 0.5 and 1.5 kPa, more
preferably between 0.6 and 1.6 kPa, such as 0.8 kPa, if
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measured according to the ISO standard 3386. The ten-
sile strength of the top layer will preferably be between
35 and 55 kPa, more preferably between 40 and 50 kPa,
such as 45 kPa, measured according to the ISO standard
1798. The resilience through ball return of the top layer
is preferably higher than 40%, more preferably between
50 and 80% measured according to the ISO standard
8307. The compression of the top layer is preferably low-
er than 5% (measured according to the ISO standard
1856). Each of these parameters contribute to an opti-
mally ventilated and comfortable top layer. According to
an embodiment, the inserts are spread over the mattress,
wherein the position of the inserts corresponds to posi-
tions on the body of the subject, which positions require
support. The unique adjusted combination of the mat-
tress base and the mattress hereby offers an optimal
support to a diversity of subjects with different body figure
and/or characteristics, and atthe same time a particularly
good lying comfort. The relevant base allows to provide
specific body locations and/or body zones with more or
less support, as a result of which a supporting pattern is
obtained which completely corresponds to the personal
situation of each subject.

[0068] The hardness and/or the positions of the inserts
are chosen based on one or more body parameters as-
sociated with the subject, thereby providing an optimal
support. Parameters possibly comprise information
about the body weight, weight, position of the shoulders,
the hips, the thighs, the knees, the lower legs and/or the
feet. These locations on the body seem to require addi-
tional support for offering an ergonomic way of sleeping.
[0069] According to a further or another embodiment,
the mattress base can be configured in different ways,
namely by choosing a position of the mattress base with
respect to the mattress. This choice is made based on
one or more body parameters associated with the sub-
ject. Depending on the desired support and/or the desired
comfort, the orientation of the mattress base with respect
to the mattress can be chosen. Based on particular body
parameters of the subject, a mattress producer can also
determine a preferred orientation of the mattress base
with respect to the mattress.

[0070] Inafurther or separate embodiment, the inserts
have a hardness comprised between 1.8 and 5.0 kPa.
[0071] In a more preferred embodiment, 5 classes of
inserts can be used in the present invention, wherein the
inserts are classified according to hardness. According
to a preferred embodiment, class | (extra soft) has a hard-
ness between 1.0 and 2.5 kPa, class Il (soft) has a hard-
ness between 2.5 and 3.5 kPa, class Ill (medium) has a
hardness between 3.5 and 3.9 kPa, class IV (hard) has
a hardness between 4.0 and 4.5 kPa and class V (extra
hard) has a hardness of more than 4.5 kPa.

[0072] According to an embodiment, the inserts have
a tensile strength which is higher than 50 kPa, preferably
between 50 and 150 kPa.

[0073] In a still further or other embodiment, the max-
imum deformation of the inserts is higher than 50%, pref-
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erably between 60 and 160%, measured according to
the ISO standard 1798.

[0074] The resilience through ball return of the inserts
is preferably higher than 40%, more preferably between
50 and 80%.

[0075] The compression of the inserts is preferably
lower than 10 % (measured according to the ISO stand-
ard 1856). The wet compression measured according to
the NFT standard 56 112 is preferably lower than 50%.
[0076] Principally, said inserts can be made of any suit-
able foam material with the characteristics as described
above. Preferably, the inserts are made of a foam with a
high resilience (HR foam) or a cold foam. Foam with a
high resilience has a less uniform, more arbitrary cellular
structure which is different from conventional products.
The different cell structure helps adding support, comfort
and resilience or bouncing. Foams with a high resilience
have a high supportive factor and a larger surface resist-
ance than conventional foams. The inventors found that
the combination of visco-elastic foam with HR inserts pro-
vide a perfect combination of pressure-reducing charac-
teristics and support.

[0077] In an embodiment, said HRfoam can be non-
reticulated. In another embodiment, said HR foams can
be cross-linked.

[0078] Suitable foams which can be used in an em-
bodiment according to the presentinvention are amongst
other things, but are not limited to, HR28, HR38, HR43,
HR45, HR55M, HR60, and combinations thereof.
[0079] According to a most preferred embodiment, the
inserts comprise a polyurethane foam.

[0080] According to a preferred embodiment, the in-
serts have a maximum diameter which is comprised be-
tween 3 and 6 cm, preferably approximately 4 cm. Diam-
eters out of this range are not effective or affect the com-
fort of the user. Preferably, said inserts will have a circu-
lar, hexagonal, square or rectangular cross-section.
[0081] According to a preferred embodiment, said in-
serts are tubular. The inserts are hereby completely em-
bedded in the visco-elastic foam layer. The inserts can
be provided in adiscontinuous pattern along a transverse
line of the object. The insert can for example be an ar-
rangement of balls at regular points of such a transverse
line.

[0082] According to another embodiment, said insert
can be a succession of separate cylinders, preferably
cylinders with the same dimensions, atdiscrete distances
along said transverse line.

[0083] According to another, most preferred embodi-
ment, the inserts extend over the complete width of the
mattress. The inserts can be applied in cavities, extend-
ing form the one side of the mattress to the other side
and wherein the inserts span the complete width of the
mattress. Alternatively, forexample foratwo-person mat-
tress, inserts can be provided which cover only half of
the width of the mattress. In such a case, a two-person
mattress can be provided which is personalized for two
subjects, wherein on a half, the inserts are positioned for
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one subject and the other half is adapted to a second
subject.

[0084] A third aspect of the present invention relates
to a method for providing a tailor-made mattress base to
a subject. This mattress base comprises a mattress base
and a mattress, wherein the mattress base comprises
two zones with a reduced zonal hardness, and the mat-
tress comprises a foam layer provided with one or more
cavities and one or more inserts. The inserts are hereby
embedded in the cavities of the foam layer. The method
according to the present invention includes the following
steps: (a) obtaining one or more body parameters asso-
ciated with the subject, (b) determining a required posi-
tion and a required hardness of said inserts of the mat-
tress based on the body parameters, (c) determining a
preferred position of the mattress base with respect to
the mattress based on the body parameters, (d) fabricat-
ing the mattress base, comprising the zones with reduced
zonal hardness, (e) fabricating the mattress, comprising
the inserts with the required hardness on the required
positions, and (f) assembling the mattress base corre-
sponding the preferred position of the mattress base with
respect to the mattress.

[0085] The presentinvention allows to provide a tailor-
made mattress base to a subject, which mattress base
is adapted to the specific requirements of many body
types and/or figures. The mattress base hereby provides
zones with a reduced hardness, constituting so-called
comfort zones and/or sinking zones, while the mattress
itself provided for locations with a larger sturdiness. The
unique combination between both layers guarantees a
very subtle supportive profile of the mattress base cor-
responding to many requirements. The unique construc-
tion of the mattress base moreover allows that, after its
fabrication, the mattress base can still be adapted to,
whether or not temporary, circumstances, wherein the
supportive profile can be modified by choosing another
orientation of the mattress base with respect to the mat-
tress, or possibly by changing and/or replacing inserts in
the mattress.

[0086] Preferably, the zones with a reduced zonal
hardness are obtained by means of the provision of one
or more incisions and/or incision patterns in the mattress
base in step d. The provision of incisions and/or incision
patterns is an unambiguous way of adapting the hard-
ness of the mattress base zonally and allows a large va-
riety in obtained hardness. Moreover, the provision of
incisions is a cost-effective way of causing a reduction
in hardness.

[0087] According to an embodiment, the body param-
eters are chosen from the group of weight, length, shoul-
der width, hip width, or combinations thereof. Said pa-
rameters relate to body parts and/or body locations re-
quiring an adjusted support. Based on these parameters,
on the one hand, it can be determined by a mattress
producer which inserts are required at which location for
offering a correct support of the subject, on the other
hand, the preferred orientation of the mattress base with
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respect to the mattress can also be determined. The de-
termined preference relates to indications and/or recom-
mendations based on which the mattress base is fabri-
cated and prided to the subject. The base does however
allow to change the orientation and/or to choose for ad-
justed inserts afterwards.

[0088] According to an embodiment, the body param-
eters are obtained by means of asking questions to the
subject in step a, in a way chosen from the group of a
conversation, a telephone call, answering a question-
naire, answering an on-line questionnaire, answering a
series of multiple-choice questions and/or text fields, or
combinations thereof. Preferably, the collection of the pa-
rameters is made via one on-line questionnaire.

[0089] According to a further or other embodiment,
body parameters are obtained by measuring the body of
the subject and/or making a body scan by means of for
example a 3D camera. Preferably, these body parame-
ters will then be used for determining the required hard-
ness and positions of inserts in the mattress.

[0090] According to a further or other embodiment,
body parameters are obtained by making a depth image
of the body of said subject by means of a depth camera
or depth sensor system comprising one or more depth
cameras or depth sensors. Based on the obtained depth
image, body parameters of the individual are determined.
These parameters form the basis for determining the po-
sition and/or hardness of the inserts as described above.
[0091] According to a further or another embodiment,
the method provided for a mattress base according to
the second aspect of the present invention.

[0092] In the following, the invention is described by
means of non-limiting figures illustrating

the invention, and which are not meant or cannot be in-
terpreted as limiting the scope of the invention.

DETAILED DESCRIPTION OF THE FIGURES

[0093] The side view shown in Fig. 1 of a preferred
embodiment of the mattress base 1 according to the
present invention comprises two surfaces O, O’ and four
zones 2, 3, 4 and 5 situated in these surfaces O, O’. Fig.
3a shows an equivalent perspective view of the mattress
base 1. The mattress base 1 has a heightH (or thickness)
of 13.5 cm. Three of these zones 3, 4 and 5 have a zonal
hardness which is lower than the basic hardness of the
foam material of which the mattress base 1 is made. The
reduced, zonal hardness is obtained by means of the
incisions and/or incision patterns 6, 6’ and 6" which have
been made in the surface layer of the surfaces O and O’.
The incisions 6, 6’ and 6" extend over the complete width
B of the mattress base 1. As a result of the different in-
cisions and/or incision patterns 6, 6’ and 6", the four
zones 2, 3, 4 and 5 have a different zonal hardness, as
a result of which the mattress base 1 can be applied
according to four different orientations. When a subject
lies down with his shoulders at the level of zone 2, also
called a first orientation, the subject experiences a solid
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support over the complete body. With the shoulders at
the level of zone 3, or according to a second orientation,
the subject experiences a solid support with a reduced
hardness at the level of the shoulders. As a result, the
shoulders slightly sink into the mattress base 1, improv-
ing the natural curvature of the back. When the subject
lies down on the mattress base 1 with the shoulders at
the level of zone 4, corresponding to a third orientation,
the subject experiences a moderate support with a re-
duced hardness at the level of the shoulders. Finally,
zone 5, corresponding to a fifth orientation, ensures a
mild support with reduced hardness at the level of the
shoulders. The different hardnesses are obtained by
means of the incisions 6, having a depth of approximately
3.5 cmand acurved shape. The incisions 6 offer a slightly
reduced zonal hardness at the level of zone 3. The inci-
sions 6’ ensure a moderate reduction of the zonal hard-
ness at the level of zone 4, and have a depth of approx-
imately 3.1 cm, oriented perpendicularly to the surface
0. The largest reduction in zonal hardness is obtained
by means of the incisions 6" at the level of the zone 5,
which have a depth comprised between approximately
1.0 cm and approximately 3.0 cm. The zones 4 and 5
moreover comprise one or more incisions in the longitu-
dinal direction of the mattress base 1, with a depth of
approximately 4.0 cm.

[0094] Asshownin Fig. 2, the mattress base 1 accord-
ing to the first aspect of the invention is used in a mattress
base according to the second aspect. The mattress base
1 hereby supports a mattress 7. Possibly, the mattress
is covered by a top layer 10.

[0095] Fig. 3b shows a perspective view of a preferred
embodiment of the base base according to the present
invention. The base comprises a mattress base 1 and a
mattress 7, comprising a foam layer 8 and inserts 9 with
a hardness comprised between 1.5 and 6.0 kPa, and a
density comprised between 20 and 80 kg/m3.

[0096] Asshownin Fig. 3C, the mattress base accord-
ing to a preferred embodiment comprises a mattress
base 1, a mattress 7 and a top layer 10.

[0097] List of the parts indicated in Figures 1 to 3c:

1 mattress base

2 zone with zonal hardness equal to the basic hard-
ness

3 zone with zonal hardness slightly reduced with re-
spect to the basic hardness

4 zone with zonal hardness moderately reduced with
respect to the basic hardness

5 zone with zonal hardness strongly reduced with
respect to the basic hardness

6 curved incisions with a depth of approximately 3.5
cm

6’ straight incisions with a depth of approximately
3.1cm

6" incisions with a depth comprised between 1.0 cm
and 3.0 cm

7 mattress in a mattress base
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8 foam material of the mattress

9 inserts

10 top layer in a mattress base

O first surface of the mattress base

O’ second surface of the mattress base
B width of the mattress base

H height (thickness) of the mattress base

Claims

1. A mattress or mattress base (1), comprising a foam
material (8) with a basic hardness, which mattress
or mattress base comprises a first, flat surface (O)
and opposing to said first surface, a second, flat sur-
face (O’), wherein both the first and the second sur-
face comprise a surface layer and are suitable for
supporting a subject, wherein the surfaces are divid-
ed into zones with a zonal hardness (2, 3, 4, 5), sit-
uated at both sides of a fictive centre line (MM’), per-
pendicular to the longitudinal direction (L) of the mat-
tress or mattress base, characterized in that the
first and the second surface each comprise at least
one zone with a zonal hardness which is lower than
the basic hardness of the mattress or mattress base,
and wherein the reduction in hardness is the result
of one or more incisions and/or incision patterns (6,
6’, 6") in the surface layer located in these zones.

2. The mattress or mattress base (1) of claim 1, char-

acterized in that the first and the second surface
(O, O’) each comprise two zones (2, 3, 4, 5), situated
at both sides of the fictive centre line (M’).

3. The mattress or mattress base (1) of claim 2, char-

acterized in that the zonal hardness of at least three
of the zones (2, 3, 4, 5) is lower than the basic hard-
ness of the mattress or mattress base.

4. The mattress or mattress base (1) of any one of the

previous claims 1-3, characterized in that the inci-
sions and/or incision patterns (6, 6’, 6") extend in a
direction towards the core of the mattress of mattress
base, and wherein the direction is oriented substan-
tially perpendicular to the surface layer.

5. The mattress or mattress base (1) of any one of the
previous claims 1-4, characterized in that the inci-
sions and/or incision patterns (6, 6’, 6, 6") have a
depth comprised between 0.5 and 5.0 cm, preferably
between 1.0 and 4.0 cm.

6. The mattress or mattress base (1) of any one of the

previous claims 1-5, characterized in that the foam
material (8) has a basic hardness comprised be-
tween 2.0 and 5.5 kPa, preferably between 3.0 and
4.5 kPa.
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The mattress or mattress base (1) of any one of the
previous claims 1-6, characterized in that the zonal
hardness of said zones (3, 4 ,5) with reduced zonal
hardness is between 1.0 and 25.0%, preferably be-
tween 2.5 and 10.0%, lower than the basic hardness
of the foam material (8).

The mattress or mattress base (1) of any one of the
previous claims 1-7, characterized in that the foam
material (8) has a density which is comprised be-
tween 25 and 65 kg/m3, preferably between 50 and
60 kg/m3.

The mattress or mattress base (1) of any one of the
previous claims 1-8, characterized in that the zones
with a reduced zonal hardness (3, 4 ,5) have a den-
sity which is between 1.0 and 25.0% lower, prefer-
ably between 2.5 and 10.0% lower, than the density
of the foam material (8).

The mattress or mattress base (1) of any one of the
previous claims 1-9, characterized in that the foam
material (8) has a maximum tensile strength of at
least 65 kPa and has a resilience of at least 45%.

The mattress or mattress base (1) of any one of the
previous claims 1-10, characterized in that the mat-
tress or mattress base has a thickness (H) which is
comprised between 12.0 and 15.0 cm, preferably be-
tween 13.0 and 14.0 cm.

The mattress or mattress base (1) of any one of the
previous claims 1-11, characterized in that the mat-
tress or mattress base comprises cold foam.

A mattress base of a mattress base (1) of any one
of the previous claims 1-12 and a mattress (7), suit-
able for supporting a subject, which mattress com-
prises a foam layer provided with one or more cav-
ities, which cavities extend transversely to the lon-
gitudinal direction of the mattress, characterized in
that the mattress comprises one or more inserts (9),
which inserts are embedded into the cavities of the
foam layer.

The mattress base of claim 13, characterized in
that the inserts comprise afoam with hardness com-
prised between 1.5 and 6.0 kPa, and a density com-
prised between 20 and 80 kg/m3.

The mattress base of claim 14, characterized in
that the hardness and/or density of the inserts (9) is
different, wherein the hardness corresponds to the
required support of the subject.

The mattress base of claim 14 or 15, characterized
in that the inserts (9) are spread over the mattress,
wherein the position of the inserts corresponds to

10

15

20

25

30

35

40

45

50

55

1"

EP 3 698 675 A1

17.

18.

19.

20.

21.

22.

23.

20

positions on the body of the subject, which positions
require support.

The mattress base of any one of the previous claims
14 or 16, characterized in that the hardness and/or
positions of the inserts (9) is chosen based on one
or more body parameters associated with the sub-
ject.

The mattress base of any one of the previous claims
14-17, characterized in that the position of the mat-
tress base (1) with respect to the mattress (7) is cho-
sen based on one or more body parameters associ-
ated with the subject.

The mattress base of any one of the previous claims
14-18, characterised in that the inserts (9) com-
prise polyurethane foam.

A method for providing a tailor-made mattress base
to a subject, the mattress base comprising a mat-
tress base and a mattress, the mattress base com-
prising at least two zones with a reduced zonal hard-
ness, and the mattress comprising a foam layer pro-
vided with one or more cavities, and one or more
inserts, which inserts are embedded into the cavities
of the foam layer, comprising the steps:

a. obtaining one or more body parameters as-
sociated with the subject,

b. determining a required position and a required
hardness of said inserts of the mattress based
on the body parameters,

c. determining a preferred position of the mat-
tress base with respect to the mattress based
on the body parameters,

d. fabricating the mattress base, comprising the
zones with reduced zonal hardness,

e. fabricating the mattress, comprising the in-
serts with the required hardness at the required
positions, and

f. assembling the mattress base corresponding
to the preferred position of the mattress base
with respect to the mattress.

The method of claim 20, characterized in that the
zones with a reduced zonal hardness are obtained
by means of the provision of one or more incisions
and/or incision patterns in the mattress base in step
d.

The method of claim 20 or 21, characterized in that
the body parameters are chosen from the group of
weight, length, shoulder width, hip width, or combi-
nations thereof.

The method of any one of the previous claims 20-22,
characterized in that the body parameters are ob-
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tained by means of questioning the subject in step
a, in a way chosen from the group of a conversation,
atelephone call, answering a questionnaire, answer-
ing an on-line questionnaire, answering a series of
multiple-choice lists and/or text fields, or combina-
tions thereof.

The method of any one of the previous claims 20-23,
wherein a mattress base of claim 13-19 is provided.
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