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Description

[0001] The presentinvention relates to a support eval-
uation device for use in prescribing a seat or cushion of
optimal firmness to a person.

BACKGROUND TO THE INVENTION

[0002] People who spend long periods of time sitting
in a fixed position are at greater risk of developing pres-
sure ulcers. Whilst the skin can tolerate a high pressure
for short period, or sustained lower pressure overalonger
period, spending excessive time in one position can
cause capillaries in the skin to close up, leading to the
subsequent formation of a pressure ulcer (also known
as pressure sores or bedsores).

[0003] People that tend to be at higher risk include the
elderly, and paraplegic, tetraplegic, critically ill or termi-
nally ill patients in hospital, for example, because pres-
sure ulcers increase the likelihood of infection for the im-
munocompromised. The most commonly affected parts
of the body include the sacrum, the coccyx, the heels
and the hips, although they can form elsewhere too.
[0004] Pressure ulcers typically form if there is sus-
tained pressure on an area of soft tissue, often over a
bony prominence. Various factors can affect this, includ-
ing shearing (where the skin remains static but the un-
derlying tissues do not) and the microclimate (tempera-
ture and level of moisture) between the bed and a pa-
tient’s skin. Pressure ulcers are painful and tend to heal
slowly, if at all, although this depends on the individual.
[0005] Some techniques for mitigating pressure ulcer
developmentare known. Regularly turning bedridden pa-
tients redistributes pressure to other parts of the body,
but this requires nursing staff, for example, to adhere to
a regular schedule for a potentially large number of pa-
tients. Maintaining a healthy diet and effective manage-
ment of the skin microclimate can each help combat pres-
sure ulcers.

[0006] Seatsand cushionshavebeenoptimisedto pro-
vide better support than conventional seats during ex-
tended periods of use. Clinical staff typically use incre-
mentally firmer seating for a patient on a reactive basis
(i.e. trial and error), following postural assessment of a
patient in various positions. For example, if pressure
sores or their precursors are observed after a week of
using a given seat, only then will a firmer seat be pre-
scribed.

[0007] Some cushion-fitting clinics conduct an initial
assessment using individual or multiple pressure sen-
sors to take single or continuous readings of pressure at
the skin surface. These readings can be recorded man-
ually or via complex computer software for mapping skin
pressure levels, a technique known as interface pressure
mapping. However, it requires special training to use the
software and interpret the results correctly. Itis also time-
consuming to set up the equipment to take the required
measurements (which only measure pressure, not
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shear), and the results merely contribute to a clinician’s
overall assessment of the appropriate seat firmness re-
quired for a given patient, rather than giving a clear indi-
cation of a patient’s requirements. A support evaluation
device is known from US 2 644 332 A. DE 198 02 099
A1 discloses a pressure sensitive switch.

[0008] It is an objective of the present invention to re-
duce or substantially obviate the aforementioned prob-
lems.

STATEMENT OF INVENTION

[0009] The invention is defined by the appended
claims. According to a first aspect of the present inven-
tion, there is provided a support evaluation device com-
prising a series of pressure sensors in a stack, output
means linked to the pressure sensors for indicating sig-
nals therefrom, and a power source,

the series of pressure sensors including at least first and
second pressure sensors within the stack, operational
across respective first and second pressure bands,
each pressure sensor including firstand second electrical
conductors, and an insulator spacing the electrical con-
ductors,

the pressure sensors being adapted to signal whether
there is contact between their electrical conductors, and
the output means being adapted to provide at least one
of an audio or visual output corresponding to signals from
the pressure sensors, in use indicating the pressure band
reached for a patient sat on the device,

each pressure band corresponding to a predetermined
cushion strength for prescribing a cushion to that patient.
[0010] Advantageously, the support evaluation device
enables a carer, healthcare professional or system, for
example, to prescribe a support cushion or seat with ap-
propriate support to a person. This does not require trial
and error, so itis not necessary to incrementally increase
the strength of a support cushion/seat in reaction to the
development of sores or pressure ulcers - the cush-
ion/seat prescribed is correct from the outset. The device
gives different outputs corresponding to different pres-
sure bands (or ranges), for normal or excessively
high/low pressure, for example. Each pressure sensor
has a particular pressure threshold at which it activates,
and that pressure threshold is the lower end value of one
pressure band, and the higher value end of another pres-
sure band. The absence of a signal may be used to in-
dicate a state of the pressure sensor too.

[0011] In use, a person sits on the evaluation device
and compresses one or more of the insulators in the
stack, for example. This brings one or more of the elec-
trical conductors into contact, activating the respective
pressure sensor and completing the circuit in respect of
those conductors, leading to activation of the output
means. The output means gives an output corresponding
to the particular conductors which are in contact, indicat-
ing to the carer which pressure band has been reached
(or energised). This result is then used to prescribe a
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support cushion or other seat having appropriate char-
acteristics or properties (or to calibrate such a cushion
or seat, where possible).

[0012] The device is also particularly advantageous
because it senses pressure across a continuous area,
rather than at discrete measurement points. This allows
high pressure to be detected on any seated parts of the
person using the device. Overall, the support evaluation
device functions as a diagnostic tool for clinical assess-
ment of a seated person, resulting in improved patient
care by reducing diagnostic uncertainty in prescribing
support cushions or associated seating.

[0013] A third pressure sensor may also be provided
in the series of pressure sensors in the stack.

[0014] Providing a third pressure sensor enables the
device to monitor pressure across four different pressure
bands as opposed to three, the first being the band where
no pressure sensors are triggered. This can enable read-
ings across a wider range of pressures (for example, a
broader range of user weights), if the existing pressure
bands are kept unaltered. Alternatively, this can allow
narrower pressure bands to be used across the same
pressure range, making the device more sensitive to
pressure within the existing pressure range.

[0015] Atleastone of the pressure sensors may share
a common electrical conductor with another of the pres-
sure sensors.

[0016] Using a common or shared electrical conductor
(i.e. the second electrical conductor of the one pressure
sensoris the first electrical conductor of another pressure
sensor) can make the device more sensitive to pressure,
reducing the difference between pressure thresholds
corresponding to the different pressure bands. This
avoids the inclusion of additional intermediate layers
which would shift the pressure bands being measured.
[0017] The series of pressure sensors may be con-
catenated in the stack. The electrical conductors and in-
sulators may be provided in alternating strata or layers.
[0018] By concatenating or interconnecting the pres-
sure sensors, the operation of a given pressure sensor
is dependent on the operation of the preceding pressure
sensors in the stack. Therefore, pressure sensors (cor-
responding to higher pressure bands) can only be acti-
vated if preceding pressure sensors (at lower pressure
bands) have already been activated, preventing the out-
put means erroneously indicating pressure in a higher
band than the pressure being applied.

[0019] Providing the conductors and insulators in al-
ternating layers improves operation of the pressure sen-
sors in series, as opposed to having separate electrical
conductors for each pressure sensor. Using alternating
layers also allows the pressure bands to be customised
according to the thickness and firmness of the insulator
used in each layer.

[0020] The uppermost pressure sensor in the stack
may operate above a first pressure threshold. Each sub-
sequent pressure sensor in the stack may operate above
a successively higher pressure threshold.
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[0021] By having pressure sensors which operate
above various pressure thresholds, activation of a given
pressure sensor corresponds to applied pressure falling
within a particular pressure band. This indication can be
used to calibrate or prescribe an appropriately supportive
cushion for a person for longer term use.

[0022] The insulators may be made of resilient foam.
The insulators may be made of combustion modified high
resilience (CMHR) foam.

[0023] Advantageously, this ensures consistent read-
ings are taken when a person sits on the device. CMHR
foamalso meetsrelevant Fire Safety Regulations, having
enhanced fire resistance properties, and resists bacteri-
al/fungal growth.

[0024] Each insulator may include one or more aper-
tures through which the electrical conductors can come
into contact with each other.

[0025] The pressure sensors operate when pressure
applied to the device compresses one electrical conduc-
tor into another through the apertures. This allows each
pressure sensor to function as a switch for a predeter-
mined pressure threshold, when thatthreshold is exceed-
ed for a given layer of the stack. The apertures are dis-
persed around each insulating layer allowing each pres-
sure sensor functions across the whole of the device,
which avoids the need to quantify the pressure applied
to a particular area in use.

[0026] The insulator in the uppermost pressure sensor
of the stack may be thinner than the insulators in the
subsequent pressure sensors.

[0027] This enables to uppermost pressure sensor to
operate across a pressure band corresponding to com-
paratively low pressure on the device, where a young
child is being assessed, for example. In other words, the
pressure threshold for activating the first pressure sensor
is low. For pressure sensors in series, using a thinner
insulator for the first pressure sensor also allows some
modulation of the pressure bands across which subse-
quent pressure sensors in the series are operational,
without changing those layers directly.

[0028] Each electrical conductor may include a car-
bon-printed surface. Each electrical conductor may in-
clude carbon-printed polythene. The electrical conduc-
tors may include a fabric or other material which can flow
(or slip) into the apertures in the insulator.

[0029] Itis safer to use electrical conductors with car-
bon-printed surfaces, as opposed to metal for example,
because this prevents electrical arcing between conduc-
tors if they are proximal but notin contact. Carbon-printed
surfaces are also more durable than metal counterparts
over repeated cycles of compression. Carbon-printed
polythene is particularly durable and flexible.

[0030] The output means may include a speaker for
providing audible output. The speaker may provide a
tone-based and/or verbal output. The output means may
include one or more LEDs for providing visual output.
[0031] Either or both of these outputs can be used to
provide simple and quickly determinable results when
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using the support evaluation device, without requiring in-
tensive training. llluminating one, two or three LEDs, for
example, canindicate thata soft, medium or hard cushion
may be appropriate for prolonged use by a given person.
Sequences of beeps/tones can signal whether pressure
is too low/high, or within an acceptable range. Verbal
indications can accomplish the same without requiring
the user to interpret the meaning of beeps/tones.
[0032] The output means mayinclude a signal forcom-
munication with an external device. The signal may be
transmitted wirelessly for receipt by the external device.
[0033] Thesignal cansend diagnosticinformation from
the support evaluation device to the external device (e.
g. a computer or computer system), so that the results
of the support assessment are recorded automatically.
The signal may be sent to multiple external devices. A
wireless signal is useful to streamline use of the device,
avoiding the need to connect cables prior to use.
[0034] The support evaluation device may be incorpo-
rated into a cushion or a seat.

[0035] According to a second aspect of the present
invention, there is provided a kit comprising a support
evaluation device according to the first aspect of the in-
vention, and at least firstand second pressure monitoring
cushions, the first cushion having a predetermined cush-
ion strength corresponding to the first pressure band of
the support evaluation device, and the second cushion
having a predetermined cushion strength corresponding
to the second pressure band of the support evaluation
device.

[0036] Following use of the support evaluation device,
a patient can be provided with a cushion of lesser or
greater firmness, depending on the pressure band de-
termined by the support evaluation device. This ensures
that the patient can be prescribed a cushion suitably
adapted for their needs, rather than providing a stock
cushion of inadequate strength to provide proper support
for that patient.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] Forabetter understanding of the presentinven-
tion, and to show more clearly how it may be carried into
effect, reference will now be made by way of example
only to the accompanying drawings, in which:

Figure 1 shows an exploded perspective view of a
first embodiment of a support evaluation device;

Figure 2 shows a partial side cross-sectional view
through the device of Figure 1;

Figure 3 shows a side cross-sectional view of the
device of Figure 1 in use, with a person seated atop
the device; and

Figure 4 shows a side cross-sectional view of a sec-
ond embodiment, not belonging to the invention, of
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a support evaluation device in use, with a person
seated atop the device.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0038] Referring firstly to Figure 1, a first embodiment
of a support evaluation device is indicated generally at
10. The device 10 is a cushion including a top cushion
12 and a bottom cushion 14. Each cushion 12, 14 in-
cludes a sheet of foam. The foam is resilient and can be
compressed. A stack 16 of pressure sensors is disposed
between the cushions 12, 14. The cushions 12, 14 are
each 10 mm thick in this embodiment. Each pressure
sensor has an area of approximately the same size and
shape. The pressure sensors are disposed coaxially
through the stack 16.

[0039] The stack 16 includes a first pressure sensor
consisting of electrically conductive sheets (or layers) 18,
20 on either side of a foam layer (or sheet) 22. In this
embodiment, the foam layer in the first pressure sensor
is 5 mm thick. The stack 16 also includes a second pres-
sure sensor consisting of electrically conductive sheets
20, 24 on either side of a secondary foam layer 26. The
stack 16 also includes a third pressure sensor consisting
of electrically conductive sheets 24, 28 on either side of
a tertiary foam layer 30. The secondary and tertiary foam
layers are each 10 mm thick in this embodiment. The
foam layers 22, 26, 30 are electrically insulating. Each
foam layer 22, 26, 30 is resilient and compressible.
[0040] The pressure sensors are arranged in layers or
tiers within the stack 16. The layers are substantially par-
allel. Each pressure sensor lies in a different horizontal
plane of the stack. In other words, the pressure sensors
lie on top of one another. The conductive sheets 18, 20,
24, 28 and foam layers 22, 26, 30 alternate within the
stack, concatenating the pressure sensors. Each pres-
sure sensor functions as a pressure switch. Higher pres-
sures are needed to operate pressure sensors disposed
lower down in the stack. This is because more material
must be deformed to bring the corresponding conductive
sheets into contact.

[0041] The foam layers 22, 26, 30 and cushions 12, 14
in this embodiment are all 50/230 grade foam. Addition-
ally, the foam layers 22, 26, 30 and cushions 12, 14 are
combustion modified high resilience (CMHR) foam. Each
foam layer 22, 26, 30 is a spacer between the conductive
sheets 18, 20, 24, 28. The foam layers 22, 26, 30 each
include a plurality of apertures or holes 22a, 26a, 30a.
The axes of each aperture 22a, 26a, 30a runs approxi-
mately in line with the length of the stack 16. The aper-
tures 22a, 26a, 30a are arranged in rows extending from
one side to the other of the respective foam layers 22,
26, 30. The apertures 22a, 26a, 30a may be arranged
regularly or irregularly in other embodiments.

[0042] The apertures 22a, 26a, 30a in each foam layer
22,26, 30 are co-aligned. The foam layers 22, 26, 30 are
compressed when the device 10 is sat upon, but the ap-
ertures 22a, 26a, 30a substantially retain their size,
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shape and relative spacing. The conductive sheets 18,
20, 24, 28 cover the apertures 22a, 26a, 30a on the sides
of the respective foam layers 22, 26, 30. In other embod-
iments, the apertures in different foam layers may be
anti-aligned, or have another alignment.

[0043] The conductive sheets 18, 20, 24, 28 are each
carbon-printed (or carbon-coated) sheets of polythene.
Polythene is durable and can undergo deformation
through the relevant apertures in the foam layers 22, 26,
30 over many cycles without wearing out. Using carbon
as a conductor is better than metal because it is lighter,
it will not undergo metal fatigue during repeated com-
pression cycles. Additionally, internal arcing across air
gaps will not occur if a small gap is present between a
pair of conductive sheets.

[0044] The first, second and third pressure sensors
function in series within the stack. The first pressure sen-
sor is uppermost in the stack 16. The first and second
pressure sensors are adjacentand share a common con-
ductive sheet 20. Operation of the second pressure sen-
soris conditional on operation of the first pressure sensor.
The second and third pressure sensors are adjacent and
also share a common conductive sheet 24. The common
conductive sheets each form an interface between re-
spective foam layers. Operation of the third pressure sen-
sor is contingent on operation of the first and second
pressure sensors. Note that other embodiments may in-
stead have distinct conductive sheets for each pressure
sensor, which may be separated by an insulating layer.
[0045] By using three pressure sensors, pressure fall-
ing within four different pressure bands can be measured
or detected using the device 10. At an applied pressure
of less than around 80 mmHg, none of the pressure sen-
sors are brought into operation. At a pressure threshold
ofaround 80 mmHg, the firstpressure sensor is activated.
At a second pressure threshold of around 130 mmHg. At
a third pressure threshold of around 170 mmHg, the third
pressure sensor is activated. At an applied pressure
above around 170 mmHg, all three of the pressure sen-
sors are brought into operation.

[0046] From the above pressure thresholds, the four
pressure bands correspond to pressure in the following
ranges: less than around 80 mmHg, between around
80-130 mmHg, between around 130-170 mmHg, and
above around 170 mmHg. Support cushions may be pro-
vided to provide incrementally firmer support corre-
sponding to the successively higher pressure bands.
[0047] Each of the pressure sensors can be brought
into operation under sufficient pressure. This is because,
in use, the foam layers compress into a significantly
smaller volume where the applied pressure is highest,
shortening the distance the conductive sheets must
bridge to make electrical contact through the foam layer.
This allows detection of the highest pressure atany single
point on the device 10, and hence any part of the person
seated on the device. In other words, the device 10 pro-
vides a continuous sensing region or area, rather than
being limited to individual sensor inputs located in dis-
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crete areas.

[0048] An output assembly 32 is provided at the side
of the device 10. The output assembly is connected to
each of the conductive sheets 18, 20,24, 28 by electrical
wires. The output assembly 32 includes three LEDs 34a,
34b, 34c. The output assembly also includes a battery
for powering the LEDs and pressure sensors. The output
assembly includes a controller (not shown) programmed
to control the LEDs 34a, 34b, 34c according to input sig-
nals received from the pressure sensors. Together, the
controller, the conductive sheets 18, 20, 24, 28, the LEDs
34a, 34b, 34c and the battery form parts of an electrical
circuit.

[0049] In this embodiment, the controller controls the
LEDs in the following manner. The first LED 34a is lit
when the conductive sheets 18, 20 of the first pressure
sensor connect. The second LED 34b is lit when the con-
ductive sheets 20, 24 of the second pressure sensor con-
nect. The third LED 34c is lit when the conductive sheets
24,28 of the third pressure sensor connect. In alternative
embodiments, the LEDs may flash or light concurrently,
for example, depending on the pressure applied to the
device 10 in use. It will be appreciated that the LEDs
could be normally ‘on’, and individually deactivate to sig-
nal connection of the respective conductive sheets, for
example.

[0050] Inthis embodiment, the LEDs 34a, 34b, 34c are
green, amber and red. The green LED indicates the first
pressure sensorisinoperation. Theamber LED indicates
the second pressure sensor is in operation. The red LED
indicates the third pressure sensor is in operation. This
provides a visual cue regarding the strength of support
cushion to be prescribed for a patient.

[0051] The foam layers 22, 26, 30 also each include a
side cut-out or recess 22b, 26b, 30b. When assembled,
the output assembly 32 fits into these recesses 22b, 26b,
30b so that it does not protrude from the side of the device
10.

[0052] Referring now to Figures 2 and 3, the device
can be seen before and during use by a person 100 re-
spectively. It can be seen that the foam layers 22, 26 in
the first and second pressure sensors are substantially
collapsed beneath the person 100 in Figure 3, and the
respective conductive sheets 18, 20, 24 come into con-
tact. This signals the controller to light the LEDs 34a, 34b
corresponding to those pressure sensors. The foam layer
30 in the third pressure sensor is not collapsed, and so
the corresponding LED 34cis notlit. The device 10 there-
fore indicates that a cushion corresponding to support
for pressure in the range 130-170 mmHg is appropriate
for the person 100.

[0053] Inuse, itis envisaged that the device 10 will be
used as part of a clinical assessment of a patient who
spends significant amounts of time sitting or lying down.
The device 10 may be provided integrated into (i.e. built
into) a cushion of a chair, for example, and may be pro-
vided with a removable washable cover.

[0054] When a patient is sat atop the device 10, the
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pressure exerted on the device causes the uppermost
conductive sheet 18 to enter one or more of the apertures
22a in the uppermost foam layer 22. Over time, depend-
ing on the pressure applied, other conductive sheets may
also come into contactin either the second or the second
and third pressure sensors beneath the first pressure
sensor. This activates the LEDs 34a, 34b, 34c corre-
sponding to the operational/active pressure sensors. In
turn, this enables prescription of a cushion capable of
providing support appropriate to the highest pressure
band measured by the pressure sensors.

[0055] Referring now to Figure 4, a second embodi-
ment, not belonging to the invention, of the support eval-
uation device is indicated generally at 110. The device
110 is a cushion and includes a top cushioned layer 112
and a bottom cushioned layer 114. Each layer 112, 114
includes a sheet of foam which is compressible and re-
silient. A pressure sensor layer 116 is disposed between
the cushioned layers 112, 114. The cushioned layers
112, 114 are each 10 mm thick in this embodiment.
[0056] The pressure sensor includes two electrically
conductive sheets (or layers) 118, 120 on either side of
a foam layer (or sheet) 122. The foam layer is electrically
insulating, resilient and compressible. The other features
of the sensor 116 are similar to those of the first embod-
iment, except that apertures are not provided through the
insulating foam layer 122.

[0057] An output assembly 132 is provided at the side
of the device 110. The output assembly is connected to
each of the conductive sheets 118, 120 by electrical
wires. The output assembly 132 includes three LEDs
134a, 134b, 134c. The output assembly 132 also in-
cludes a battery (not shown) for powering the LEDs 134a,
134b, 134c and pressure sensor 116. The output assem-
bly 132 further includes a controller (not shown) pro-
grammed to control the LEDs 134a, 134b, 134c accord-
ing to input signals received from the pressure sensor
116.

[0058] The controller is programmed to measure the
capacitance of the pressure sensor 116. When the per-
son 100 has satonthe cushion, depressions correspond-
ing to the ischial tuberosities are formed in the device
110. This causes the capacitance of the cushion to
change. The controller measures and records the initial
(uncompressed) and final (compressed) values as sig-
nals from the pressure sensor 116.

[0059] The controller can determine the pressure be-
ing exerted on the cushion 110 based on the capacitance
change, relative to its initial value. This also works if the
initial state is another compressed state. This information
is used to light up the appropriate LED (or LEDs) 134a,
134b, 134c to indicate the firmness of another cushion
to be prescribed. A speaker may be used in another em-
bodiment of the capacitive support evaluation device.
[0060] Other embodiments are envisaged within the
scope of the claims. For example, a similar cushion to
the first embodiment may be provided with capacitive
pressure sensors, without apertures through the insula-
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tors, and the controller is adapted to measure the capac-
itance of each sensor. Alternatively, there may not be a
controller for the output means, if contact between the
conductive sheets is used to directly initiate output. Wires
in the capacitive version may be connected across a plu-
rality of points in the or each pressure sensor, allowing
a series of capacitance/pressure measurements to be
taken to distinguish regions of different pressure for dif-
ferent parts of the body. This could be an alternative or
additional feature to having a plurality of sensors oper-
ating in parallel.

[0061] One or more speakers may be provided instead
of or in addition to the LEDs. The speakers could output
different tones to indicate the pressure bands measured
during use. A signal (possibly wireless) could be sent to
an external system, such as a hospital records system,
to record the results of a patient using the evaluation
device for future reference. The device may be incorpo-
rated into a mattress or bed, for evaluating support across
the whole of a person’s body. A combination of pressure
sensors, some have apertures through the insulators and
some being capacitive, may be provided. The weight of
the person sitting on the device may be a power source
for powering the output, for example.

[0062] The embodiments described above are provid-
ed by way of example only, and various changes and
modifications will be apparent to persons skilled in the
art without departing from the scope of the present in-
vention as defined by the appended claims.

Claims

1. A clinical support evaluation device (10) comprising
a series of pressure sensors in a stack (16), output
means (32) linked to the pressure sensors for indi-
cating signals therefrom, and a power source,

the series of pressure sensors including at least
first and second pressure sensors within the
stack (16), operational across respective first
and second pressure bands,

each pressure sensor including first and second
sheets of electrical conductors (18, 20, 24, 28),
and a collapsible foam insulator (22, 26, 30)
spacing the electrical conductors (18, 20, 24,
28), the insulator (22, 26, 30) including one or
more apertures (22a, 26a, 30a) through which
the sheets of electrical conductors (18, 20, 24,
28) can come into contact when the foam (22,
26, 30) is collapsed during use,

the pressure sensors being adapted to signal
whether there is contact between their electrical
conductors (18, 20, 24, 28), and

the output means (32) being adapted to activate
when the electrical conductors (18, 20, 24, 28)
ofthe pressure sensor(s) are in contact, and pro-
vide at least one of an audio or visual output
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corresponding to signals from the pressure sen-
sors, in use indicating the pressure band
reached for a patient sat on the device (10),
each pressure band corresponding to a prede-
termined cushion strength for prescribing a
cushion to that patient.

A clinical support evaluation device (10) as claimed
in claim 1, in which a third pressure sensor is also
provided in the series of pressure sensors in the
stack (16).

A clinical support evaluation device (10) as claimed
in claim 1 or claim 2, in which at least one of the
pressure sensors shares a common electrical con-
ductor (20, 24) with another of the pressure sensors.

A clinical support evaluation device (10) as claimed
in any of claims 1 to 3, in which the series of pressure
sensors is concatenated in the stack (16), the elec-
trical conductors and insulators being provided in al-
ternating strata.

A clinical support evaluation device (10) as claimed
in any preceding claim, in which the uppermost pres-
sure sensor in the stack (16) operates above a first
pressure threshold, and each subsequent pressure
sensor in the stack (16) operates above a succes-
sively higher pressure threshold.

A clinical support evaluation device (10) as claimed
in any preceding claim, in which the insulators (22,
26, 30) are resilient and made of foam.

A clinical support evaluation device (10) as claimed
in any preceding claim, in which the insulators (22,
26, 30) are made of combustion modified high resil-
ience (CMHR) foam.

A clinical support evaluation device (10) as claimed
in any preceding claim, in which the insulator (22) in
the uppermost pressure sensor of the stack (16) is
thinner than the insulators (26, 30) in the subsequent
pressure sensors.

A clinical support evaluation device (10) as claimed
in any preceding claim, in which each electrical con-
ductor (18, 20, 24, 28) includes a carbon-printed sur-
face.

A clinical support evaluation device (10) as claimed
in any preceding claim, in which each electrical con-
ductor (18, 20, 24, 28) includes carbon-printed pol-
ythene.

A clinical support evaluation device (10) as claimed
in any preceding claim, in which the output means
(32) includes a speaker for providing audible output.
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15.

A clinical support evaluation device (10) as claimed
in any preceding claim, in which the output means
(32) includes one or more LEDs (34a, 34b, 34c) for
providing visual output.

A clinical support evaluation device (10) as claimed
in any preceding claim, in which the output means
(32) includes a signal for communication with an ex-
ternal device.

A clinical support evaluation device (10) as claimed
in any preceding claim, incorporated into a cushion
or a seat.

A kit comprising a clinical support evaluation device
(10) as claimed in any of claims 1 to 14, and at least
first and second pressure monitoring cushions, the
first cushion having a predetermined cushion
strength corresponding to the first pressure band of
the clinical support evaluation device (10), and the
second cushion having a predetermined cushion
strength corresponding to the second pressure band
of the clinical support evaluation device (10).

Patentanspriiche

1.

Klinische Stitzbewertungsvorrichtung (10), die eine
Reihe von Drucksensoren in einem Stapel (16), Aus-
gabemittel (32), die mit den Drucksensoren verbun-
den sind, um Signale aus denselben anzuzeigen,
und eine Energiequelle umfasst,

wobei die Reihe von Drucksensoren mindestens
erste und zweite Drucksensoren innerhalb des Sta-
pels (16) einschlief’t, die Uber jeweilige erste und
zweite Druckbander arbeiten,

wobeijeder Drucksensorerste und zweite Lagen aus
elektrischen Leitern (18, 20, 24, 28) und eine zusam-
mendriickbaren Schaumstoffisolierung (22, 26, 30)
einschlief3t, die die elektrischen Leiter (18, 20, 24,
28) beabstandet, wobei die Isolierung (22, 26, 30)
eine oder mehrere Offnungen (22a, 26a, 30a) ein-
schlief3t, durch die die Lagen aus elektrischen Lei-
tern (18, 20, 24, 28) in Kontakt kommen kdnnen,
wenn der Schaumstoff (22, 26, 30) im Gebrauch zu-
sammengedrickt wird,

wobei die Drucksensoren dazu geeignet sind, zu si-
gnalisieren, ob Kontakt zwischen ihren elektrischen
Leitern (18, 20, 24, 28) besteht, und

wobei die Ausgabemittel (32) dazu geeignet sind,
sich zu aktivieren, wenn sich die elektrischen Leiter
(18, 20, 24, 28) des/der Drucksensor(en) in Kontakt
befinden, und mindestens eines aus einer Audio-
oder visuellen Ausgabe bereitzustellen, die Signalen
aus den Drucksensoren entspricht, welche im Ge-
brauch das Druckband anzeigen, das bei einem Pa-
tienten erreicht wurde, der auf der Vorrichtung (10)
sal},
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wobei jedes Druckband einer vorbestimmten Pols-
terstarke zum Verschreiben eines Polsters fiir die-
sen Patienten entspricht.

Klinische Stiitzbewertungsvorrichtung (10) nach An-
spruch 1, wobei in der Reihe von Drucksensoren im
Stapel (16) ebenfalls ein dritter Drucksensor bereit-
gestellt ist.

Klinische Stiitzbewertungsvorrichtung (10) nach An-
spruch 1 oder Anspruch 2, wobei mindestens einer
der Drucksensoren einen gemeinsamen elekitri-
schen Leiter (20, 24) mit einem anderen der Druck-
sensoren teilt.

Klinische Stiitzbewertungsvorrichtung (10) nach ei-
nem der Anspriiche 1 bis 3, wobei die Reihe von
Drucksensoren im Stapel (16) verkettet ist, wobei
die elektrischen Leiter und Isolatorenin abwechseln-
den Schichten bereitgestellt sind.

Klinische Stiitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, wobei der oberste
Drucksensor im Stapel (16) tber einer ersten Druck-
schwelle arbeitet, und jeder nachfolgende Druck-
sensorim Stapel (16) Gber einer sukzessive héheren
Druckschwelle arbeitet.

Klinische Stiitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, wobei die Isolierun-
gen (22, 26, 30) elastisch und aus Schaumstoff ge-
fertigt sind.

Klinische Stitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, wobei die Isolierun-
gen (22, 26, 30) verbrennungsmodifizierten hoche-
lastischen Schaumstoff (CMHR, abgekdirzt aus dem
Englischen fir combustion modified high resilience
foam) gefertigt sind.

Klinische Stitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, wobei die Isolierung
(22) im obersten Drucksensor des Stapels (16) diin-
ner ist als die Isolierungen (26, 30) in den nachfol-
genden Drucksensoren.

Klinische Stiitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, wobei jeder elektri-
sche Leiter (18, 20, 24, 28) eine kohlenstoffbedruck-
te Flache einschlief3t.

Klinische Stitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, wobei jeder elektri-
sche Leiter (18, 20, 24, 28) kohlenstoffbedrucktes
Polyethylen einschlieft.

Klinische Stitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, wobei das Ausgabe-
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15.

mittel (32) einen Lautsprecher zum Bereitstellen von
hérbarer Ausgabe einschlief3t.

Klinische Stitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, wobei das Ausgabe-
mittel (32) eine oder mehrere LEDs (34a, 34b, 34c)
zum Bereitstellen von visueller Ausgabe einschlief3t.

Klinische Stitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, wobei das Ausgabe-
mittel (32) ein Signal zur Kommunikation mit einer
externen Vorrichtung einschlief3t.

Klinische Stitzbewertungsvorrichtung (10) nach ei-
nem vorstehenden Anspruch, die in einem Polster
oder einem Sitz integriert ist.

Set, das eine klinische Stiitzbewertungsvorrichtung
(10) nach einem der Anspriiche 1 bis 14, und min-
destens erste und zweite Druckiiberwachungspols-
ter umfasst, wobei das erste Polster eine vorbe-
stimmte Polsterfestigkeit aufweist, die dem ersten
Druckband der klinischen Stitzbewertungsvorrich-
tung (10) entspricht, und das zweite Polster eine vor-
bestimmte Polsterfestigkeit aufweist, die dem zwei-
ten Druckband der klinischen Stiitzbewertungsvor-
richtung (10) entspricht.

Revendications

Dispositif d’évaluation de support clinique (10) com-
prenant une série de capteurs de pression dans un
empilement (16), des moyens de sortie (32) reliés
aux capteurs de pression pour indiquer des signaux
issus de ceux-ci, et une source d’alimentation,

la série de capteurs de pression incluant au moins
un premier et un deuxiéme capteur de pression au
sein de 'empilement (16), opérationnels respective-
ment sur une premiére et une deuxiéme bande de
pression,

chaque capteur de pression incluant des premiéere
et deuxiéme feuilles de conducteurs électriques (18,
20, 24, 28), et un isolant en mousse compressible
(22, 26, 30) espacgant les conducteurs électriques
(18, 20, 24, 28), l'isolant (22, 26, 30) incluant une ou
plusieurs ouvertures (22a, 26a, 30a) a travers les-
quelles les feuilles de conducteurs électriques (18,
20, 24, 28) peuvent venir en contactlorsque la mous-
se (22, 26, 30) est comprimée pendant une utilisa-
tion,

les capteurs de pression étant adaptés pour signaler
s’ily aun contact entre leurs conducteurs électriques
(18, 20, 24, 28), et

les moyens de sortie (32) étant adaptés pour s’acti-
ver lorsque les conducteurs électriques (18, 20, 24,
28) du (des) capteur(s) de pression sont en contact,
et fournir au moins I'une d’une sortie audio ou visuel-
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le correspondant a des signaux provenant des cap-
teurs de pression, indiquant pendant I'utilisation la
bande de pression atteinte pour un patient assis sur
le dispositif (10),

chaque bande de pression correspondant a une ré-
sistance de coussin prédéterminée pour prescrire
un coussin a ce patient.

Dispositif d’évaluation de support clinique (10) selon
la revendication 1, dans lequel un troisieme capteur
de pression est également prévu dans la série de
capteurs de pression dans I'empilement (16).

Dispositif d’évaluation de support clinique (10) selon
la revendication 1 ou la revendication 2, dans lequel
au moins I'un des capteurs de pression partage un
conducteur électrique commun (20, 24) avec un
autre des capteurs de pression.

Dispositif d’évaluation de support clinique (10) selon
I'une quelconque des revendications 1 a 3, dans le-
quel la série de capteurs de pression est concaténée
dans 'empilement (16), les conducteurs électriques
et isolants étant ménagés en strates alternées.

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, dans le-
quel le capteur de pression le plus haut dans I'em-
pilement (16) fonctionne au-dessus d’un premier
seuil de pression, et chaque capteur de pression ul-
térieur dans I'empilement (16) fonctionne au-dessus
d’un seuil de pression successivement plus haut.

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, dans le-
quel les isolants (22, 26, 30) sont résilients et cons-
titués de mousse.

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, dans le-
quel les isolants (22, 26, 30) sont constitués d’'une
mousse haute résilience modifiée par combustion
(CMHR, abrégé de 'anglais combustion modified hi-
gh resilience foam).

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, dans le-
quel l'isolant (22) dans le capteur de pression le plus
haut de 'empilement (16) est plus fin que les isolants
(26, 30) dans les capteurs de pression ultérieurs.

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, dans le-
quel chaque conducteur électrique (18, 20, 24, 28)
inclut une surface imprimée au carbone.

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, dans le-
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quel chaque conducteur électrique (18, 20, 24, 28)
inclut du polythéne imprimé au carbone.

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, dans le-
quel les moyens de sortie (32) incluent un haut-
parleur destiné a fournir une sortie audible.

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, dans le-
quel les moyens de sortie (32) incluent une ou plu-
sieurs DEL (34a, 34b, 34c) destinées a fournir une
sortie visuelle.

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, dans le-
quelles moyens de sortie (32) incluent un signal pour
communication avec un dispositif externe.

Dispositif d’évaluation de support clinique (10) selon
une quelconque revendication précédente, incorpo-
ré dans un coussin ou un siege.

Nécessaire comprenant undispositif d’évaluation de
support clinique (10) tel que revendiqué dans I'une
quelconque des revendications 1 a 14, et au moins
un premier et un deuxiéme coussin de surveillance
de pression, le premier coussin ayant une premiére
résistance de coussin prédéterminée correspondant
a la premiére bande de pression du dispositif d’éva-
luation de support clinique (10), et le deuxiéme cous-
sin ayant une résistance de coussin prédéterminée
correspondant a la deuxiéme bande de pression du
dispositif d’évaluation de support clinique (10).
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