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(57) Abstract: Mattress (1), intended to be used to reduce the risk of bedsores occurring on aperson that lies on or in another man-
ner resides on amattress (1), said mattress (1) comprised of at least one center part (9) whose one side is provided with at least one
first outer material layer (14) and at least one first intermediate material layer (10) and on its other side is provided with at least one
second outer material layer (15) and at least one second intermediate material layer (11). The center part (9) includes at least one first
material layer (12) which includes severa holes (13), in the material layer's (12) transverse direction or essentialy transverse direc -
tion, and that the holes (13) are distributed in at least the area of the mattress (1) on which aperson during normal use lies on, and
that the mattress includes at least one cover (16), or the like, said cover (16) being laminated with an excess amount of material, and
that the cover (16) completely or partially surrounds the mattress, and that the cover's layer or layer's (17) elasticity stretches to at
least 500 percent.
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M attress

Field of the Invention
The present invention concerns a mattress in accordance with the claims.
Background of the Invention

Mattresses and other types of cushioned pads have long been used to increase comfort for
people who for various reasons need to lie down. Through the ages mattresses have devel oped
in countless different variants for severa different purposes. Mattresses have been further
developed and adapted to the preferences and needs of different users. If a mattress isused
only during sleep, such as for nighttime rest, the mattress is mostly tailored to the user's
personal preferences and requirements, such as hardness and size and body type, such as
height, weight and so on. If amattressisto be used by a bedridden person or a person who
spends all or substantially al of their time in bed, such asin health care situations, it isthen
also necessary to take into account the specific problems arising from the prolonged use of the

mattress.

A specific problem arising from prolonged bed rest (use of amattress) isthat the bedridden
person runs the risk of developing so-called bedsores also called pressure ulcers, pressure
sores or decubitus ulcers. Bedsores cause great inconvenience and suffering for those who
suffer from them. Further, bedsores that arise in health care situations usually degrade the
perceived quality of the performed medical treatment and the costs of treating these bedsores
may be substantial. The costs of treating chronic bedsores are relatively well documented.
According to Reddy M, Gill SS, et d. "Preventing Pressure Ulcers - A Systematic Review"
(JAMA 2006; 296:974-984), the total annual cost of treatment of bedsores in the United
States alone amounts to more than 40 billion SEK, with a cost per patient of between 15 000
to 200 000 SEK. A similar cost structure also appears in Swedish studies. Bedsores occur for
example on the lower back, heels, shoulder blades, back of the head and tuber ischiadicum.

Currently, there exists aneed for a mattress which reduces the risk for bedridden persons of
contracting bedsores compared to known types of mattresses. Known types of mattresses,
such as mattresses which include awave-formed surface, essentially give no or avery limited
pressure relief to the user. These mattresses may even be disadvantageous for the users of

them because these mattresses crease (crinkle) or the like when the user lies down on them.
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Another problem with existing mattresses isthat they are difficult to clean and kept clean in a
cost effective and easy manner, and that they easily spread infections. In order to avoid
spreading infection mattresses are many times provided with at least one protective layer of
material that encloses the mattress and this layer may be easily cleaned. There are problems
with many of the known types of protective material layers (covers) for mattresses. One of
these problems consists of problems with wrinkling (creasing, crinkling) of the materia layer

when the patient lies on the mattress.
Prior Art

Mattresses intended to reduce the risk of bedsores occurring are previously known. For
example, US5 179742 describes a mattress with a pressure reducing effect. The mattress has a
bottom part, a center part, an upper part and a cover. The bottom part iscomprised of athin
foam rubber portion. The upper part is comprised of one or two layers of foam rubber which
are provided with indentations. These indentations are hemispherical and are arranged in rows
and columns. The indentations that are shown and described in US5 179742 are however
placed in the part that connects to the covering. The mattress according to its description
differsto a significant extent from the design in accordance with the present patent

application.

A variant of acushion for awheelchair that is composed of several layers of which the middle
layer contains holes is shown and described in US3987507. The holes are positioned so that
pressure is distributed more evenly. The holes are filled with amaterial which is softer than
the surrounding material. The cushion according to its description differs to a significant

extent from the design in accordance with the present patent application.

Even US6854144 shows and describes a mattress with through holes. The holes are intended
to be filled with amaterial which is softer than the surrounding material. The mattress

according to its description differs to a significant extent from the design in accordance with
the present patent application. For example, the mattress does not provide the corresponding

relief of pressure such as the present mattress does.

A variant of amattress comprising aplurality of layers stacked on each other is also described
in US5819349. The different layers may have different hardness. The hardness varies in the
longitudinal direction of the mattress. The mattress according to its description differsto a

significant extent from the design in accordance with the present patent application.
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Another variant of a mattress comprising aplurality of layers stacked on each other with a
middle layer containing holes is also described in US5669094. The mattress according to its
description differsto a significant extent from the design in accordance with the present
patent application. For example the different layers of the mattress have different thicknesses
within specific intervals and only the top layer consists of avisco-elastic layer. Further the
mattress according to its description does not include a covering layer or the like that
completely or partially surrounds the mattress having an elasticity which allows stretching to
a least 500 percent.

Even GB2244000A describes avariant of a mattress comprised of aplurality of layers stacked
on each other. The mattress according to its description differs to a significant extent from the
design in accordance with the present patent application. cover or the like that completely or

partially surrounds the mattress, and that the material layer's elasticity stretches to at least 500

percent
Brief Description of the Invention Concept

The main purpose of the present invention isto create an improved mattress, intended to
reduce the risk of bedridden persons and other long-term users contracting bedsores. Another
purpose of the present invention isto create a mattress favorable for rehabilitation of patients
suffering from bedsores. Y et another purpose isto create a mattress that leads to improved
resting (sleep) comfort for the person using (lying on) the mattress. A further purpose of the
present patent application isto create a mattress which meets medical requirements. A still
further purpose of the present patent application isto create a mattress which is easy to keep
clean. An additional purpose of the present patent application isto create a mattress that is

cost-effective to manufacture.
Brief Description of the Drawings

In the following detailed description of the present invention, reference and references to the
figureswill occur. Each figure is briefly described in the following figure list. The
exemplifying embodiments of the mattress in the figures are not limiting for the scope of
protection of the present patent application. Note that the figures are schematic and details
may thus be omitted in these.

Fig. 1shows schematically a mattress in accordance with afirst embodiment the present

invention.
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Fig. 2 shows schematically a mattress in accordance with a second embodiment the present

invention.

Fig. 3 shows a cross-sectional view of amattress in accordance with the present patent

application.

Fig. 4 shows the center part in more detail.

Fig. 5 shows a center part including afirst and a second part with holes.

Fig. 6 shows examples of different types of holes.

Detailed Description of the Invention

With reference to the figures amattress 1 in accordance with the present patent application is
shown. The mattress 1, in the exemplifying embodiment has arectangular shape and includes
at least one first long side 2, at least one second long side 3, at least one first short side 4 and
at least one second short side 5. The mattress 1further has at least one measure of thickness 6
between the topside 7 of the mattress and the underside 8 of the mattress. In an alternative
embodiment, the thickness may vary across the expanse (spread) of the mattress. The
rectangular dimensions of the mattress in regards to width and length may vary within the

scope of the present patent application.

In alternative embodiments, it is conceivable that the mattress 1 has adifferent shapethat is
suitable for the purpose. It isthus for instance conceivable that the mattress has a square,
multi-angular, or arounded shape. The mattress may further also be comprised of a

combination of different geometric shapes.

The mattress 1iscomprised of at least one center part 9 and at least one first (intermediate)
layer of material (stratum or the like) 10 on one side of the center part 9 of the mattress and at
least one second (intermediate) layer of material (stratum or the like) 11 on the other side of

the center part 9 of the mattress.

The center part 9 iscomprised of at least one material layer 12. In the exemplifying
embodiment, the center part 9 consists of one material layer 12. The materia in the center part
9ispreferably composed of afoam material. The foam material may for example be

comprised of afoam materia of the Waterlilly ® type.
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The material layer in the center part 9 in the preferred embodiment is provided with a
plurality of holes 13, a series of holes or the like, which in the preferred embodiment extend
through the thickness 6 of the mattress. The holes 13 are intended to contribute to arelief of
pressure on the user's body where bedsores normally occur. The holes 13 allow the material
in the surrounding material layer, relative to the holes, when for example burdened by a
person lying on the mattress, to be pushed into the holes and thereby change the shape of the

center layer. An adaptation to the user may thus take place in an efficient manner.

The first material layer 10 and the second material layer 11 may be of the same type of
material. In alternative embodiments, the first material layer 10 and the second material layer
11 may be of various types of materials. In the exemplifying embodiment, at least one of the
material layers 10 and 11includes avisco-elastic foam material. The visco-elastic foam
material has the advantage that it becomes softer and softer as its temperature (warmth)
increases. In apreferred embodiment of the present mattress, both the first material layer 10

and the second material layer 11 may consist of avisco-elastic foam material.

The mattress 1isfurther comprised of a least one first outer material layer 14 on one side of
the mattress and at least one second outer material layer 15 on the other side of the mattress.
The outer material layers consist preferably an ultra-soft foam material. The ultra-soft

material may vary within the scope of the present patent application.

Furthermore, the thickness 6 of the mattress 1 may vary within the scope of the present patent
application. Preferably, however, the thickness 6 of the mattress allows for it to be perceived
as comfortable by the user. In the exemplifying embodiment, the thickness of the mattress lies
within arange of 80 to 250 millimeters. Preferably, the mattress has a thickness measuring
200 millimeters. Further, the thickness of the mattress may vary across the expanse (spread)

of the mattress.

In alternative embodiments, the center part 9 may consist of at least one first material layer 12
and at least one second materia layer 12. In aternative embodiments, the center part may
consist of additional material layers. The choice of the number of material layers in the center
part is determined by the method of manufacture or by other reasons. In the aternative
embodiment, the center part 9 of the mattress i s therefore manufactured with a series of holes
inthe first material layer 12 that essentially coincide with the series of holes in the second

material layer 12 as shown in Fig. 5. In alternative embodiments, it is conceivable that the
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holes, series of holes placement and position in the first material layer 12 differs from the

placement and position of the series of holes in the second material layer 12.

Referring to Fig. 6, it is shown that the shape of the cross-section of the holes 13 may vary
within the scope of the present patent application. For example, the cross-section of the holes
13 may beround, oval, triangular, square, pentagonal, hexagonal, or have another suitable for
the purpose multi-angular shape. It is also concelvable that the cross-section of the holes 13is
star-shaped, or has another for the purpose uniform or irregular shape. It is also conceivable
that the cross-section of the holes 13 varies over the center part's expanse (by expanseis
meant the lying area of the mattress or the area of the mattress 1 where a person during

normal use lies on the mattress).

The distribution of the holes 13 over the center part's expanse of the mattress may vary
greatly within the scope of the present patent application. The holes may, for example, over
the expanse of the mattress be spread into rows and columns. The mutual spacing of the holes
in the center part's longitudinal direction aswell astransverse direction may be essentially
constant. In aternative embodiments, however, the distance between the holes 13 may vary

over the expanse of the mattress.

In an aternative embodiment, it is conceivable that the mattress be comprised of an additional
layer of material. It isthus conceivable that the mattress includes alayer of material such as
for example acover 16 or other surrounding (enveloping) material layer. The cover 16 or
material layer completely or partially encloses the topside, the bottom side, the first long side,
the second long side, the first short side and the second short side of the mattress. The cover
16 consists of at least one material layer 17. In aternative embodiments, the cover may be

comprised of multiple layers of material.

The material layer may consist of any previously known and suitable for the purpose material
layer. In apreferred embodiment, the material layer 17 consists of or includes amaterial with
ahigh elasticity (stretchability). One example of such amaterial consists of amaterial which
ismarketed under the trademark Lentex. Lentex is composed of a material which consists of
polyurethane with an adhesive material layer laminated to the surface layer. In a preferred
embodiment of the present mattress, the material layer 17 islaminated with an excess amount
of material. The material layer ispreferably stretchable to at least 500 percent and preferably
up to 600 percent. The material layer ispreferably laminated to the first outer layer 14 and the
second outer layer 15 of the mattress. After the material layer 17 is stretched the material
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layer will striveto return to its original shape. Because the materia is stretchable in the above
described range, an unexpected technical effect isachieved in that the surface of the mattress

does not crease (wrinkle, crinkle) when the user lies on the mattress.

In the detailed description of the present invention, design details may have been omitted
which are apparent to persons skilled in the art of the field of the method and device. Such
obvious design details and methods are included to the extent necessary so that the proper and

full performance of the present mattress is achieved.

Even if certain preferred embodiments have been described in more detail, variants and
modifications of the method and device may become apparent for specialists in the field of
the invention. All such modifications and variants are regarded as falling within the scope of

the following claims.

In alternative embodiments, it is conceivable that the holes only extend partially through the
thickness 6 of the mattress. The holes 13 may thus go completely through or consist of blind
holes 13 which only extend through a certain portion of the material's thickness 6. It is further
conceivable that all or some of the holes are oriented in a direction other than the direction of

the thickness of the mattress.
Advantages of the I nvention

With the present invention it ispossible to achieve severa advantages. The most obviousis
that an improved mattress is obtained. Another advantage of the present mattress isthat it
leads to areduced risk of bedsores occurring on persons lying on the mattress. Y et another
advantage of the present mattress isthat it essentially does not crease (crinkle, wrinkle) when
aperson lieson it. A further advantage of the present mattressisthat it is substantially more

cost-effective to manufacture.
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Claims

1. Mattress (1), intended to be used to reduce the risk of bedsores occurring on a person
that lies on or in another manner resides on a mattress (1), said mattress (1) comprised
of at least one center part (9) whose one side is provided with at least one first outer
material layer (14) and at least one first intermediate material layer (10) and on its
other side isprovided with at least one second outer material layer (15) and at |least
one second intermediate material layer (11) characterized by that the center part (9)
includes a least one first material layer (12) which includes severa holes (13), inthe
material layer's (12) transverse direction or essentially transverse direction, and that
the holes (13) are distributed in at |east the area of the mattress (1) on which a person
during normal use lies on, and that the mattress includes at |east one cover (16), or the
like, said cover (16) being laminated with an excess amount of material, and that the
cover (16) completely or partialy surrounds the mattress, and that the cover's layer or
layer's (17) elasticity stretchesto at least 500 percent.

2. Mattress (1) according to claim 1 characterized by that the holes (13) are evenly

distributed over the expanse of the mattress in its longitudinal and transverse direction.

3. Mattress (1) according to claim 1 characterized by that the holes (13) distribution
over the expanse of the mattress in its longitudinal and transverse direction varies

across the surface of the mattress.

4. Mattress (1) according to at least one of the previous claims char acterized by that the
first intermediate material layer (10) is comprised of avisco-elastic foam material.

5. Mattress (1) according to a least one of the previous claims char acterized by that the

second intermediate material layer (11) is comprised of a visco-elastic foam material.

6. Maittress (1) according to at least one of the previous claims characterized by that the
first outer material layer (14) and the second outer material layer (15) consist of an

ultra-soft foam material.

7. Mattress (1) according to at least one of the previous claims characterized by that the

center part (9) consists of awater blown foam material.
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8. Maittress (1) according to at least one of the previous claims char acterized by that the
center part (9) includes at least one first material layer (12) and at least one second
material layer (12).

9. Maittress (1) according to claim 8 characterized by that the first material layer (12)
and the second material layer (12) have essentially the same size, shape and hole
distribution and that the holes in the first material layer and the holes in the second

material layer coincide with each other.

10. Mattress (1) according to at least one of the previous claims char acterized by that the

cover (16) includes polyurethane.
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