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(54) PRESSURE REDISTRIBUTION MATTRESS

(67)  There is described a pressure redistribution
mattress (1) comprising an inner support structure (100)
housing a pressure redistribution assembly (200) includ-
ing a plurality of air cells (210) connected by means of a
pressure redistribution system (250). The air cells (210)

are spaced apart from one another to form gaps (210a)
between the air cells (210) and the gaps (210a) are filled
with supporting spacers (115) formed of an open-struc-
tured, non-foam supportive material allowing circulation
of air and moisture.
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Description

TECHNICAL FIELD

[0001] The present invention generally relates to a
pressure redistribution mattress comprising aninner sup-
port structure housing a pressure redistribution assembly
including a plurality of air cells connected by means of a
pressure redistribution system.

BACKGROUND OF THE INVENTION

[0002] Such pressure redistribution mattresses are
known as such in the art, for instance from International
(PCT) Publication No. WO 00/62648 A1 and U.S. Patent
No. US 6,269,505 B1. Such mattresses conventionally
make use of a pressure redistribution assembly including
a plurality of juxtaposed air cells arranged e.g. in a lon-
gitudinal and/or transversal configuration, i.e. with each
air cell extending along a length or a width of the mattress.
The juxtaposition of air cells is however detrimental in
that it negatively affects circulation of air and moisture in
the mattress, the air cell assembly acting in effect as a
barrier against such air and moisture circulation. This in-
herently leads to issues in terms of accumulation of heat
and humidity, which becomes problematic from a micro-
climate perspective as such accumulation may lead to
the occurrence of pressure ulcers if not appropriately
managed. This is also problematic from a hygienic per-
spective as such accumulation of heat and moisture fa-
vours the development of bacteria and may lead to con-
tamination of the mattress’ inner support structure, which
inevitably requires regular cleaning operations, if not re-
placement of mattress components that are irreversibly
damaged.

[0003] Other known mattresses make use of an inner
support structure consisting of one or more foam ele-
ments, made e.g. of polyurethane. Such foam elements
may exhibit a structured upper surface as for instance
disclosed in U.S. Patent No. US 5,671,492 A. Other more
elaborated mattresses make use of foam elements with
a castellated upper surface designed to improve comfort
for the patient and ensure some level of pressure redis-
tribution. The main disadvantage of polyurethane foam
however resides in its relatively poor ability to allow cir-
culation of air and humidity.

[0004] The aforementioned known solutions are not
therefore fully satisfactory, and there accordingly re-
mains a need for an improved solution.

SUMMARY OF THE INVENTION

[0005] A general aim of the invention is to provide an
improved pressure redistribution mattress.

[0006] More specifically, an aim of the present inven-
tion is to provide such a solution that ensures efficient
pressure redistribution as well as improved microclimate
management.
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[0007] Another aim of the invention is to provide such
a solution that achieves superior performance in terms
of temperature and humidity management.

[0008] A further aim of the invention is to provide such
a solution that provides optimal conform for the patient.
[0009] Yet another aim of the invention is to provide
such a solution which remains reasonably simple and
cost-efficient to produce.

[0010] Still another aim of the invention is to provide
such a solution which facilitates cleaning and mainte-
nance operations.

[0011] Theseaimsare achievedthankstothe solutions
defined in the claims.

[0012] In accordance with the invention, there is pro-
vided a pressure redistribution mattress according to
claim 1, namely such a mattress comprising an inner sup-
port structure housing a pressure redistribution assembly
including a plurality of air cells connected by means of a
pressure redistribution system. According to the inven-
tion, the air cells are spaced apart from one another to
form gaps between the air cells, and the gaps are filled
with supporting spacers formed of an open-structured,
non-foam supportive material allowing circulation of air
and moisture.

[0013] By way of preference, the inner support struc-
ture comprises a flexible supporting frame member with
a longitudinal space configured and dimensioned to re-
ceive the pressure redistribution assembly and support-
ing spacers. In this context, the flexible supporting frame
member preferably includes a pair of longitudinal side-
walls encasing the pressure redistribution assembly and
supporting spacers, a central portion of each longitudinal
sidewall being provided with at least one transversal ap-
erture that ensures circulation of air and moisture be-
tween the longitudinal space and lateral sides of the mat-
tress. Each transversal aperture may advantageously
consist of a transversal cut-out formed in an upper side
of each longitudinal sidewall.

[0014] The aforementioned flexible supporting frame
member may be made of a foam material, such as a
polyurethane foam.

[0015] In accordance with an embodiment of the in-
vention, the inner support structure comprises a support-
ing layer overlying the pressure redistribution assembly
and supporting spacers. The supporting layer may like-
wise be made of an open-structured, non-foam support-
ive material allowing circulation of air and moisture. By
way of preference, the supporting layer extends in the
mattress apart from a head section and a foot section of
the mattress. The supporting layer may especially ex-
tend, in the width direction, all the way between the lateral
sides of the mattress.

[0016] The open-structured, non-foam supportive ma-
terial may in particular advantageously consist of a three-
dimensional elastic arrangement of polymer filaments,
especially filaments made of a thermoplastic elastomer
(TPE).

[0017] Inaccordance with another embodiment, the in-
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ner support structure comprises a heel zone supporting
element provided in a foot section of the mattress. By
way of preference, the heel zone supporting element in-
cludes an upper supporting element made of spacer fab-
rics.

[0018] In accordance with a further embodiment, the
inner support structure comprises a soft top layer provid-
ed in a top portion of the inner support structure, which
soft top layer preferably extends over the entire top por-
tion of the inner support structure apart from a head sec-
tion of the mattress.

[0019] In accordance with yet another embodiment,
the inner support structure further comprises ahead zone
supporting element provided in a head section of the mat-
tress. By way of preference, the head zone supporting
element is made of a foam material, such as a poly-
urethane foam, and includes a castellated upper surface.
[0020] By way of preference, the air cells are trans-
verse air cells extending in a width direction of the mat-
tress and the supporting spacers are transverse support-
ing spacers filling the gaps between the transverse air
cells.

[0021] Furthermore, the mattress may additionally
comprise a removable cover housing the inner support
structure, which removable cover is preferably made of
an air-permeable, multi-directional stretch fabric reduc-
ing shear and friction, such as a polyurethane coated
nylon fabric.

[0022] Further advantageous embodiments of the in-
vention are discussed below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Other features and advantages of the present
invention will appear more clearly from reading the fol-
lowing detailed description of embodiments of the inven-
tion which are presented solely by way of non-restrictive
examples and illustrated by the attached drawings in
which:

Figure 1 is a perspective view of a pressure redistri-
bution mattress in accordance with an embodiment
of the invention;

Figure 1A is a perspective view of the pressure re-
distribution mattress of Figure 1 with portions thereof
removed to reveal the inner support structure of the
mattress;

Figure 1B is a perspective view of the pressure re-
distribution mattress of Figure 1A shown from a dif-
ferent viewing angle;

Figure 1C is a perspective view of the inner support
structure of the pressure redistribution mattress of
Figure 1B with a mattress cover entirely removed;
Figure 2 is a schematic perspective view of a pres-
sure redistribution assembly forming a constituent
of the pressure redistribution mattress of Figures 1
and 1A-C;

Figure 2A is a schematic top view of the pressure

10

15

20

25

30

35

40

45

50

55

redistribution assembly of Figure 2;

Figure 3 is a photographic illustration of part of the
inner support structure of the pressure redistribution
mattress of Figures 1 and 1A-C with upper layers
removed for the sake of illustration;

Figure 3A is an enlarged view of the photographic
illustration of Figure 3 showing a central portion of
the inner support structure;

Figure 4 is a photographic illustration of a side view
of the central portion of the inner support structure
with the upper layers; and

Figure 5 is a photographic illustration of an enlarged
portion of an open-structured, non-foam supportive
material used as a constituent of parts of the inner
support structure in accordance with a preferred em-
bodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF

THE INVENTION

[0024] The present invention will be described in rela-
tion to various illustrative embodiments. It shall be un-
derstood that the scope of the invention encompasses
all combinations and sub-combinations of the features
of the embodiments disclosed herein.

[0025] As described herein, when two or more parts or
components are described as being connected, secured
or coupled to one another, they can be so connected,
secured or coupled directly to each other or through one
or more intermediary parts.

[0026] More specifically, the invention will be de-
scribed in relation to various embodiments of a pressure
redistribution mattress, as depicted in Figures 1 to 5.
[0027] Referring to the illustrations of Figures 1 and
1A-C, there is shown a pressure redistribution mattress,
designated globally by reference numeral 1, in accord-
ance with an embodiment of the invention. Mattress 1
includes a removable cover 10 housing an inner support
structure 100, not visible in Figure 1, but partly visible in
Figures 1A and 1B, and shown entirely in Figure 1C. Fig-
ures 1A-1C show the inner support structure 100 and
removable cover 10 with selected portions thereof re-
moved for the purpose of illustration and explanation.
Reference signs 1H, 1F and 1L in Figures 1 and 1A-C
respectively designate a head section, a foot section and
lateral sides of the mattress 1.

[0028] The removable cover 10 is preferably made of
an air-permeable, multi-directional stretch fabric reduc-
ing shear and friction, such as a polyurethane coated
nylon fabric. Other cover materials could be contemplat-
ed.

[0029] The inner support structure 100 houses a pres-
sure redistribution assembly 200 including a plurality of
(here eight) air cells 210, here arranged in a transversal
manner, that are connected by means of a pressure re-
distribution system. Only part of the pressure redistribu-
tion assembly 200 is visible in Figures 1A-C. The pres-
sure redistribution assembly 200 is schematically shown
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in isolation in Figures 2 and 2A where the pressure re-
distribution system is designated by reference numeral
250.

[0030] The structure of each air cell 210 is known as
such in the art, for instance from the disclosure of U.S.
Patent No. US 5,634,224 A, which is incorporated herein
by reference in its entirety. It suffices to understand that
each air cell 210 in essence consists of a cushioning
device comprising a load-bearing envelope that includes
an intake port and a pressure release port allowing air to
respectively enter or exit the load-bearing envelope as a
function of load applied thereon. This load-bearing en-
velope contains a resilient inner member (made e.g. of
a polyurethane foam) that has the ability to deform under
load and regain its original form in the absence of load,
thus allowing air to exit or be drawn into the load-bearing
envelope.

[0031] In the example illustrated in Figures 2 and 2A,
each air cell 210 includes a T-connector 210A acting as
the intake and pressure release ports, which T-connector
210A is connected to tubing elements 250A of the pres-
sure redistribution system 250, thus allowing automatic
pressure redistribution amongst the air cells 210 depend-
ing on the load applied thereon. Reference signs 250B
and 250C in Figures 2 and 2A respectively designate
intake valves and air filters provided at both ends of the
pressure redistribution system 250 to allow air to be
drawn into the system from the environment. Reference
sign 250D in Figure 2 designates a pressure release
valve of the pressure redistribution system 250 designed
to allow excess pressure to be released into the environ-
ment.

[0032] One will appreciate that the pressure redistri-
bution assembly 200 shown in Figures 1, 1A-C, 2 and
2Ais in effecta non-powered assembly and that pressure
redistribution amongst the air cells therefore occurs sole-
ly depending on the load applied on the top surface of
the mattress 1. In other embodiments, one could con-
template using a powered assembly, in which case the
pressure redistribution system 250 would typically be
connected to an air pump and may be modified to allow
air to be selectively introduced into or drawn out of se-
lected air cells 210. In other words, the configuration of
the relevant pressure redistribution system may in effect
differ from the illustrated configuration and is not as such
critical to the implementation of the present invention.
[0033] A key aspectof the mattress in accordance with
the present invention resides in the fact that the air cells
210 are spaced apart from one another to form (here
transversal) gaps 210a between the air cells 210, as is
visible e.g. in Figures 1A-C, 2 and 2A (see also Figures
3 and 3A which show the inner support structure 100 with
upper layers 135, 140, 145 removed for the sake of illus-
tration). This provides room for air and moisture to circu-
late between the air cells 210, which vastly improves mi-
croclimate management.

[0034] Another key aspect of the mattress according
to the invention resides in the fact that the gaps 210a are
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filled with supporting spacers 115 (as shown in Figures
1A-C, 3 and 3A) that are formed of an open-structured,
non-foam supportive material allowing circulation of air
and moisture. It should therefore be understood that con-
ventional foam material, such as polyurethane foam, is
not used in respect of the aforementioned supporting
spacers 115, as such conventional material would impair
proper circulation of air and moisture, and actually has a
tendency to trap humidity, which is not desired.

[0035] Thanks to the invention, optimal circulation of
air and moisture is ensured between the air cells 210,
without compromising support and comfort for the patient
or interfering with the operation of the pressure redistri-
bution assembly 200.

[0036] Referring again to the embodiment shown in
Figures 1A-C, the inner support structure 100 comprises
a flexible supporting frame member 110 with a longitu-
dinal space 110a configured and dimensioned to receive
the pressure redistribution assembly 200 and supporting
spacers 115. More specifically, the flexible supporting
frame member 110 includes a pair of longitudinal side-
walls 110L encasing the pressure redistribution assem-
bly 200 and supporting spacers 115, which longitudinal
sidewalls 110L provide adequate structural integrity and
reinforcement of the lateral sides 1L of the mattress 1.
[0037] As shown in Figures 1A-C (and Figures 3, 3A
and 4), a central portion of each longitudinal sidewall
110L is advantageously provided with at least one trans-
versal aperture 110b that ensures circulation of air and
moisture between the longitudinal space 110a and the
lateral sides 1L of the mattress 1. In the illustrated exam-
ple, three such transversal apertures 110b are provided,
namely as transversal cut-outs 110b formed in an upper
side of each longitudinal sidewall 110L.

[0038] The flexible supporting frame member 110 may
be made of a foam material, such as a polyurethane
foam. While use of a foam material is contemplated, mi-
croclimate management is not compromised as air and
moisture are allowed to circulate between the longitudinal
space 110a and the lateral sides 1L of the mattress 1
through the transversal cut-outs 110b. As a matter of fact,
the provision of the cut-outs 110b allows improved air
and moisture circulation owing to the resulting Venturi
effect created by the cut-outs 110b.

[0039] Figures 1A-C also show that the inner support
structure 100 preferably further comprises a supporting
layer 140 overlying the pressure redistribution assembly
200 and the supporting spacers 115. Such supporting
layer 140 is also visible in the photographic illustration of
Figure 4. In the illustrated embodiment, the supporting
layer 140 is likewise made of an open-structured, non-
foam supportive material allowing circulation of air and
moisture.

[0040] The supporting layer 140 advantageously ex-
tends in the mattress 1 apart from the head section 1H
and the foot section 1F of the mattress 1, and preferably
extends, in the width direction, all the way between the
lateral sides 1L of the mattress 1. Accordingly, air and
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moisture are also allowed to circulate via the supporting
layer 140, which favours extraction of heat and humidity,
thus further improving microclimate management.
[0041] Byway of preference, the open-structured, non-
foam supportive material used as a constituent of the
aforementioned supporting spacers 115 and supporting
layer 140 consists of a three-dimensional elastic arrange-
ment of polymer filaments, especially filaments made of
a thermoplastic elastomer (TPE), as shown in the pho-
tographic illustration of Figure 5. Such a material is com-
mercially available on the market, including e.g. from
company Enkev B.V. (www.enkev.com) under the prod-
uct designation Labyrinth® 100 (Labyrinth® being a reg-
istered trademark of Enkev B.V.). This material may be
produced by extruding molten polymer and shap-
ing/molding the resulting monofilaments into desired
three-dimensional structures of fused monofilaments.
[0042] The aforementioned supporting spacers 115
and supporting layer 140 could in effect form a single
integral supporting structure. The use of individual ele-
ments may however be advantageous in terms of mod-
ularity and the ability to replace only selected elements
in case of need.

[0043] Inthe foot section 1F of mattress 1, a dedicated
heel zone supporting element 130/135 is preferably pro-
vided. In the illustrated embodiment, this heel zone sup-
porting element 130/135 includes a bottom supporting
element 130 housed within the longitudinal space 110a
of the flexible frame member 110 and, more importantly,
an upper supporting element 135 that is made of spacer
fabrics. Spacer fabrics are known as such in the art and
basically consist of two textile sheets joined and sepa-
rated by distance fibres (such as polyester fibres) to offer
high absorption capacities, which is particularly useful to
transfer weight away from the vulnerable heel area.
Spacer fabrics are commercially available on the market,
e.g. from company Essedea GmbH & Co. KG
(www.essedea.de) under the product designation
3DEA® (3DEA® being a registered trademark of Heinz-
Willy Essers).

[0044] While a distinct bottom supporting element 130
is shown in Figures 1A-C and 3, one will appreciate that
this bottom supporting element 130 could form an integral
part of the flexible frame member 110 if desired. As is
visible in Figure 1C and 3, the flexible frame member 110
and bottom supporting element 130 may advantageously
exhibit a sloped configuration, reducing in thickness to-
wards the end of the mattress 1, to create a sloped heel
zone 1F with a slight angle of the order of e.g. 5 degrees.
[0045] Inthe head section 1H of mattress 1, a dedicat-
ed head zone supporting element 120 is likewise prefer-
ably provided. In the illustrated embodiment, this head
zone supporting element 120 is made of a foam material
(such as polyurethane foam) and is partly housed within
the longitudinal space 110a of the flexible frame member
110. This supporting element 120 advantageously in-
cludes a castellated upper surface 120A that provides
extra comfort and a certain level of additional pressure
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redistribution for the patient’s head.

[0046] As afurtherrefinement, also depicted in Figures
1A-C and 4, the inner support structure 100 additionally
comprises a soft top layer 145 provided in a top portion
of the inner support structure 100. Preferably, as shown
in Figures 1A-C, this soft top layer 145 extends over the
entire top portion of the inner support structure 110 apart
from the head section 1H of the mattress 1. In other
words, in the depicted embodiment, the softtop layer 145
overlies the supporting layer 140 and the upper support-
ing element 135 provided in the heel zone. The soft top
layer 145 is mainly meant to act as a soft, responsive top
layer designed to envelop the patient for maximum com-
fort. This soft top layer 145 may in particular consist of
non-woven polyester fibres.

[0047] Various modifications and/or improvements
may be made to the above-described embodiments with-
out departing from the scope of the invention as defined
by the annexed claims.

[0048] For instance, while the pressure redistribution
mattress depicted in the appended drawings is designed
to allow non-powered pressure redistribution, without the
need for a power unit, one could nevertheless contem-
plate applying the same principle to a powered pressure
redistribution mattress, if desired.

[0049] Additionally, while the pressure redistribution
mattress depicted in the appended drawings includes
eight air cells arranged in a transversal manner, the pres-
sure redistribution mattress could include any number of
air cells arranged in a longitudinal and/or transversal
manner.

[0050] Furthermore, the provision of a heel zone sup-
porting element and a head zone supporting element, as
described above is not essential, although preferred as
it brings further benefits to the patient. The same is ba-
sically true with respect to the provision of the supporting
layer and soft top layer which may potentially be replaced
by any other adequate layer or layers. The provision of
the relevant supporting layer and soft top layer neverthe-
less remains a favoured and preferred solution that
brings further benefits in terms of microclimate manage-
ment and comfort for the patient.

LIST OF REFERENCE NUMERALS AND SIGNS USED
THEREIN

[0051]

1 pressure redistribution mattress

1H head section of mattress 1

1F foot section of mattress 1

1L lateral sides of the mattress 1

10 (removable) cover

100 inner support structure

110 flexible supporting frame member (foam struc-
ture)

110a longitudinal space of flexible supporting frame
member 110
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110b  transversal apertures ensuring circulation of air
and moisture / transversal cut-outs formed in
upper side of longitudinal sidewalls 110L

110L  longitudinal sidewalls of flexible supporting
frame member 110

115 supporting spacer elements (open-structured,
non-foam supportive material)

120 head zone supporting element (castellated
foam element)

120A  castellated upper surface of head zone support-
ing element 120

130 heel zone bottom supporting element (foam el-
ement)

135 heel zone upper supporting element (spacer
fabrics)

140 supporting layer (open-structured, non-foam
supportive material)

145 soft top layer

200 pressure redistribution assembly

210 (transverse) air cells

210A  T-connector of air cell 210

210a (transversal) gaps between air cells 210

250 pressure redistribution system

250A  tubing elements

250B intake valves

250C air filter

250D  pressure-release valve

Claims

1. A pressure redistribution mattress (1) comprising an

inner support structure (100) housing a pressure re-
distribution assembly (200) including a plurality of air
cells (210) connected by means of a pressure redis-
tribution system (250),

characterized in that the air cells (210) are spaced
apart from one another to form gaps (210a) between
the air cells (210),

and in that the gaps (210a) are filled with supporting
spacers (115) formed of an open-structured, non-
foam supportive material allowing circulation of air
and moisture.

The pressure redistribution mattress (1) according
to claim 1, wherein the inner support structure (100)
comprises a flexible supporting frame member (110)
with a longitudinal space (110a) configured and di-
mensioned to receive the pressure redistribution as-
sembly (200) and supporting spacers (115).

The pressure redistribution mattress (1) according
to claim 2, wherein the flexible supporting frame
member (110) includes a pair of longitudinal side-
walls (110L) encasing the pressure redistribution as-
sembly (200) and supporting spacers (115),

and wherein a central portion of each longitudinal
sidewall (110L) is provided with at least one trans-
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10.

1.

10

versal aperture (110b) that ensures circulation of air
and moisture between the longitudinal space (110a)
and lateral sides (1L) of the mattress (1).

The pressure redistribution mattress (1) according
to claim 3, wherein each transversal aperture (110b)
consists of a transversal cut-out formed in an upper
side of each longitudinal sidewall (110L).

The pressure redistribution mattress (1) according
to any one of claims 2 to 4, wherein the flexible sup-
porting frame member (110) is made of a foam ma-
terial, such as a polyurethane foam.

The pressure redistribution mattress (1) according
to any one of the preceding claims, wherein the inner
support structure (100) comprises a supporting layer
(140) overlying the pressure redistribution assembly
(200) and supporting spacers (115),

and wherein the supporting layer (140) is likewise
preferably made of an open-structured, non-foam
supportive material allowing circulation of air and
moisture.

The pressure redistribution mattress (1) according
to claim 6, wherein the supporting layer (140) ex-
tends in the mattress (1) apart from a head section
(1H) and a foot section (1F) of the mattress (1),
and wherein the supporting layer (140) preferably
extends, in the width direction, all the way between
the lateral sides (1L) of the mattress (1).

The pressure redistribution mattress (1) according
toany one of the preceding claims, wherein the open-
structured, non-foam supportive material consists of
a three-dimensional elastic arrangement of polymer
filaments, especially flaments made of a thermo-
plastic elastomer (TPE).

The pressure redistribution mattress (1) according
to any one of the preceding claims, wherein the inner
support structure (100) comprises a heel zone sup-
porting element (130/135) provided in a foot section
(1F) of the mattress (1).

The pressure redistribution mattress (1) according
to claim 9, wherein the heel zone supporting element
(130/135) includes an upper supporting element
(135) made of spacer fabrics.

The pressure redistribution mattress (1) according
to any one of the preceding claims, wherein the inner
support structure (100) comprises a soft top layer
(145) provided in a top portion of the inner support
structure (100),

and wherein the soft top layer (145) preferably ex-
tends over the entire top portion of the inner support
structure (100) apart from a head section (1H) of the
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mattress (1).

The pressure redistribution mattress (1) according
to any one of the preceding claims, wherein the inner
support structure (100) comprises a head zone sup-
porting element (120) provided in a head section
(1H) of the mattress (1).

The pressure redistribution mattress (1) according
to claim 12, wherein the head zone supporting ele-
ment (120) is made of a foam material, such as a
polyurethane foam, and includes a castellated upper
surface (120A).

The pressure redistribution mattress (1) according
to any one of the preceding claims, wherein the air
cells (210) are transverse air cells (210) extending
in a width direction of the mattress (1) and wherein
the supporting spacers (115) are transverse support-
ing spacers (115)filling the gaps (210a) between the
air cells (210).

The pressure redistribution mattress (1) according
to any one of the preceding claims, further compris-
ing aremovable cover (10) housing the inner support
structure (100), which removable cover (10) is pref-
erably made of an air-permeable, multi-directional
stretch fabric reducing shear and friction, such as a
polyurethane coated nylon fabric.
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