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ABSTRACT

A pressure wound prevention system operable to prompt at
least one caregiver to reposition a subject at risk of developing
pressure wounds. A pressure detection apparatus comprising
a plurality of sensors monitors pressure exerted upon the

subject by a surface. A processor is operable to interpret and

analyze data from the sensors and a notification mechanism

such as a display, an alert, alarm or the like is provided to
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PRESSURE MONITORING SYSTEM AND
METHOD

FIELD OF THE INVENTION

[0001] The embodiments disclosed herein relate to a pres-
sure monitoring system and method, such as for preventing
the development of pressure wounds, e.g. decubitus ulcers.

BACKGROUND

[0002] Pressure wounds, e.g. decubitus ulcers, which are
commonly known as pressure ulcers or bedsores, are lesions
developed when a localized area of soft tissue is compressed
between a bony prominence and an external surface for a
prolonged period of time. Pressure ulcers may appear in
various parts of the body, and their development is affected by
acombination of factors such as unrelieved pressure, friction,
shearing forces, humidity and temperature.

[0003] Currently, about 10%-15% of hospitalized patients
are estimated to have bedsores at any one time (Source: Medi-
care website 2009). Although easily preventable and treatable
if found early, bedsores are painful, and treatment is both
difficult and expensive. In many cases bedsores can prove
fatal—even under the auspices of medical care.

[0004] An effective way of dealing with pressure wounds is
to prevent them. Existing preventive solutions are either pas-
sive (e.g., various types of cushioning) or active, including a
range of dynamic mattresses that alternate the inflation/de-
flation of air cells. However, dynamic mattresses have a ten-
dency to redistribute pressure from unnecessary locations
thereby needlessly creating higher pressure in the sensitive
areas, which may not effectively prevent pressure wounds.
[0005] A common preventive approach is keeping a strict
routine of turning the patient every 2-3 hours or other deter-
mined time. This is a difficult, labor intensive and costly task
and in many cases may be performed too late.

SUMMARY

[0006] According to one embodiment a pressure wound
prevention system is presented which is operable to prompt at
least one caregiver to reposition a subject at risk of developing
a pressure wound. The system may comprise: at least one
pressure detection apparatus comprising a plurality of sensors
configured to monitor pressure exerted upon the subject by a
surface; at least one processor operable to interpret and ana-
lyze data from the sensors; and at least one notification
mechanism configured to provide an alert to at least one
caregiver when the subject requires repositioning.

[0007] In various embodiments the system may further
comptrise a timer and the notification mechanism may be
triggered by the timer when an elapsed time has exceeded an
elapsed time limit. Optionally, the elapsed time limit is detet-
mined according to data received from the sensors, automati-
cally or manually as required.

[0008] Where appropriate, the system may comprise a
timer override operable to pause and restart the timer. Accord-
ingly, the timer override may be triggered to pause the timer
when the pressure detection apparatus senses that the subject
has left the surface. Additionally or alternatively, the timer
override may be triggered to restart the timer when the pres-
sure detection apparatus senses that the subject has returned
to the surface.

[0009] Optionally, the system may further comprise a noti-
fication mechanism that may be customizable to suit require-
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ments. Variously, the system may further comprise a notifi-
cation override operable to disable the notification
mechanism.

[0010] Variously, the notification mechanism may com-
prise an alert selected from a group consisting of: audio alerts,
visual alerts, text alerts, graduated alerts or the like as well as
combinations thereof.

[0011] Optionally, the notification mechanism may be con-
figured to communicate with a remote control center via a
wireless communication channel such as WiFi, Bluetooth,
ZigBee or the like.

[0012] Itis further noted that the system may further com-
prise a reset button via which the caregiver may reset the
notification mechanism after repositioning the subject.
Accordingly, where the pressure detection apparatus is con-
figured to detect repositioning, the notification mechanism
may be further operable to provide an alert if the reset button
is activated without the subject being repositioned.

[0013] Where required the notification mechanism is fur-
ther operable to prompt the caregiver to confirm that the
subject has been repositioned. Accordingly, where the pres-
sure detection apparatus is configured to detect repositioning,
the notification mechanism may be further operable to pro-
vide an alert if the caregiver confirms that the subject has been
repositioned without the subject being repositioned.

[0014] In some embodiments the pressure detection appa-
ratus may be further configured to detect pressure from a
plurality of body zones.

[0015] Furthermore, the system may further comprise a
shutdown guard operable to shut down power to the system
only if a caregiver enters an identification code.

[0016] Alternatively or additionally, the system may fur-
ther comprise a reserve power storage unit for providing
power to the system if a primary power supply is cut off.
[0017] Where appropriate, the system may further com-
prise a display unit configured to display pressure distribution
data in a plurality of scales.

[0018] According to various embodiments the system may
include auxiliary sensors for monitoring further parameters.
For example, the pressure detection apparatus may comprise
a weight sensor operable to measure a weight of the subject
while supported upon the surface. Alternatively, or addition-
ally, the pressure detection apparatus may comprise at least
one vital sign sensor operable to monitor at least one of a heart
rate or respiration of the subject.

[0019] Furthermore in still other embodiments the pressure
detection apparatus may comprise at least one orientation
sensor operable to monitor the angle of at least one body
section of the subject.

BRIEF DESCRIPTION OF THE FIGURES

[0020] For a better understanding of the embodiments and
to show how it may be carried into effect, reference will now
be made, purely by way of example, to the accompanying
drawings.

[0021] With specific reference now to the drawings in
detail, it is stressed that the particulars shown are by way of
example and for purposes of illustrative discussion of
selected embodiments only, and are presented in the cause of
providing what is believed to be the most useful and readily
understood description of the principles and conceptual
aspects. In this regard, no attempt is made to show structural
details in more detail than is necessary for a fundamental
understanding; the description taken with the drawings mak-
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ing apparent to those skilled in the art how the several selected
embodiments may be put into practice. In the accompanying
drawings:

[0022] FIG. 1a is a schematic of the main components of a
pressure monitoring system according to an embodiment;
[0023] FIG. 15 is a schematic of an extended pressure
monitoring system according to an embodiment including a
plurality of sub-systems;

[0024] FIGS. 2a-d depict isometric projections of multiple
embodiments of a pressure-detection sheet;

[0025] FIG. 3 is a side cross-sectional view of an embodi-
ment of a single sensor according to an embodiment;

[0026] FIG. da is a top plan view of another embodiment of
a pressure detection sheet according to an embodiment;
[0027] FIG. 4b is a sectional view of the pressure detection
sheet of FIG. 4a;

[0028] FIGS. 5a-d are representations of how pressure data
may be displayed on a screen of a display system according to
an embodiment; and

[0029] FIG. Se shows a possible display screen for a noti-
fication mechanism indicating the orientation and pressure
distribution for three sections of the subjects body.

DETAILED DESCRIPTION

[0030] As required, detailed embodiments of the present
invention are disclosed herein; however, it is to be understood
that the disclosed embodiments are merely exemplary of the
invention that may be embodied in various and alternative
forms. The figures are not necessarily to scale, and some
features may be exaggerated or minimized to show details of
particular components. Therefore, specific structural and
functional details disclosed herein are not to be interpreted as
limiting, but merely as a representative basis for teaching one
skilled in the art to variously employ the present invention.
[0031] Embodiments described herein disclose a pressure
monitoring system, such as for preventing the development of
pressure wounds, the system configured to detect and monitor
pressure created by a subject including at least one pressure
detection sheet with a plurality of sensors configured to detect
pressure, at least one driving unit configured to supply elec-
trical potential to the sensors, at least one control unit config-
ured to control the driving units and receive data from the
sensors, at least one processor configured to interpret and
analyze the data, and at least one display configured to present
the data. The system may further include at least one storage
unit configured to store data from control units and proces-
SOrS.

[0032] The pressure detection sheet may include an insu-
lating layer sandwiched between a first conductive layer and
a second conductive layer. According to one embodiment,
each conductive layer has parallel strips of conductive mate-
rial. Optionally, the first conductive layer and the second
conductive layer are configured such that the parallel strips of
the first conductive layer are arranged orthogonally to the
parallel strips of the second conductive layer. Optionally, the
parallel strips of the first conductive layer and the parallel
strips of the second conductive layers overlap at a plurality of
intersections. Optionally, these intersections form capaci-
tance sensors.

[0033] In the pressure monitoring system according one
embodiment, at least one display may be selected from a
group comprising: computer screens, laptops, PDAs, cellular
phone screens, printed sheets, and integrated LCD screens
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(e.g. TFT, touch screen). Optionally, the processor uses con-
figurable parameters to analyze said data.

[0034] The system may further include at least one sensor
configured to detect moisture. Optionally, the system further
includes at least one sensor configured to detect temperature.
Optionally, the pressure wound prevention system may be
further configured to detect temperature and humidity.
Optionally, the system comprises a plurality of pressure
detection sheets in communication with a common control
center.

[0035] Inone or more embodiments, the pressure monitor-
ing system may be further used to monitor the care routine of
the subject. Optionally, the system may be further used as a
data harvesting research tool.

[0036] Other embodiments include a method for pressure
monitoring, such as for preventing the development of pres-
sure wounds, wherein the method includes the steps of pro-
viding at least one pressure detection sheet comprising a
plurality of sensors configured to detect pressure, supplying
electrical potential to these sensors, receiving data from the
sensors, interpreting and analyzing the data, and providing an
output based upon the data.

[0037] Embodiments of the system and method for pres-
sure monitoring provide a caregiver with indications of pres-
sure distribution and ongoing, accumulated pressure exerted
upon body parts of a patient, which may result in the creation
or progression of a bedsore. A caregiver may then take proper
action, such as to move the patient in a way that relieves
pressure upon the effected body part. Embodiments of the
system may also be used for ongoing analysis and recording
of a patient’s care routine.

[0038] Reference is now made to the block diagram of FIG.
1a, showing an embodiment of a pressure monitoring system
100. The system may include at least one pressure-detection
sheet 130 including a plurality of sensors 132, a driver 120, a
control unit 140 which may be connected to a power source
110, a processor 150, a data storage unit 160 and a display
system 170. Power may be supplied via a power cord con-
nected to a wall outlet, or via battery power, optionally
rechargeable. Battery support also allows for movement of
the bed without requiring a powering off of the system. As a
safety measure and for compliance tracking, caregiver
authentication may be required via a shutdown guard 122 to
confirm powering off the control unit 140, such as with entry
of a caregiver’s employee identification number.

[0039] In one embodiment, the driver 120 selectively sup-
plies voltage to sensors in the pressure-detection sheet, the
processor 150 monitors the potential across the sensors, cal-
culates impedance values for each sensor, and stores that data
in a data storage unit 160. The stored data may be further
processed, analyzed, and displayed on a display system 170,
such as computer screens, laptops, PDAs, cellular phone
screens, printed sheets, integrated LCD screens (e.g. TFT,
touch screen) and the like. Although presented in the block
diagram of FIG. 1la as separate blocks, the system may
optionally be integrated into a stand-alone systeni.

[0040] Referring now to FIG. 15, an extended pressure
monitoring system 1000 may include a plurality of sub-sys-
tems 100a-% in communication with a common remote con-
trol center 500. The sub-systems 100a-% may be, for example,
beds in a hospital, care home or the like and may be config-
ured to communicate with a remote control center 500, for
example at a nursing station. This communication can be via
wiring to a nurse call system, or alternatively via wireless
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communication (i.e., Bluetooth, ZigBee) to the nursing sta-
tion. Alternatively, the plurality of sub-systems 100a-/ may
be located remotely from one another, for example each in an
individual home, and the remote control center 500 may be a
manned monitoring station.

[0041] The remote control center 500 may include a data
storage unit 560 for storing data from the sub-systems 100a-/
and a display unit 570 for presenting the data as required. The
control center 500 may additionally provide processing and
driving functionality for controlling multiple sub-systems.
Optionally, each sub-system 100a-/ may have its own dedi-
cated monitor 170 for processing, storing and displaying data
locally.

[0042] Reference is now made to FIG. 2a showing an
embodiment of a pressure-detection sheet 200 comprising a
plurality of sensors 210 arranged in a form of a matrix. The
sheet may have two layers 220a, 2205 of conductive material
separated by an insulating layer 230 of isolating material.
Each of the conductive layers may include parallel conductive
strips 222, 224 and the two conductive layers 220a, 2205 of
strips 222, 224 may be arranged orthogonally such that in one
conductive layer 220a the strips 222 are horizontal and in the
other conductive layer 2205 the strips 224 are vertical. Hori-
zontal and vertical are used herein to describe the relative
relationship of strips 222, 224 to one another, and these terms
are not intended to be otherwise limiting. Each strip 222, 224
may be wired to a control unit and may operate under a low
voltage source.

[0043] A capacitance sensor, such as that incorporated in
pressure-detection sheet 200, may be based on the capaci-
tance between the sections of the conducting strips 222, 224
overlapping at each “intersection” of a vertical conductive
strip with a horizontal conductive strip. These capacitance
sensors are configured such that pressing anywhere on their
surface changes the spacing between the two conductive lay-
ers, and consequently the capacitance of the intersection. A
driving unit may selectively provide an electric potential to
the vertical strip and the electrical potential may be monitored
on the horizontal strip such that the capacitance sensor of the
overlapping section may be determined.

[0044] It is noted that by providing an oscillating electric
potential across each sensor and monitoring the alternating
current produced thereby, the impedance of the intersection
may be calculated and the capacitance of the intersection
determined. Thus, where the mechanical properties of the
sensor are known, the pressure applied upon the sensor may
be deduced.

[0045] The sheet 200 may further include additional sen-
sors (not shown) configured to monitor additional factors,
particularly those influencing the development of bedsores,
such as temperature, humidity, or the like. Such additional
sensors may be configured to monitor the factors continu-
ously or intermittently as appropriate to detect high risk com-
binations of factors. Such measurements may be recorded and
stored in a database for further analysis.

[0046] In some embodiments, the materials are selected
such that the conductive layers 2204, 2205 and insulating
layers 230 are flexible. The insulation material may be a
compressible sponge-like, airy or porous material (e.g.,
foam), allowing for a change in density when pressure is
applied to it.

[0047] Referring back to FIG. 2a, the pressure-detection
sheet 200, or sensing-mat, may be placed underneath or oth-
erwise integrated with other material layers 240a, 2405 such
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as used in standard bed sheets. The additional materials may
confer further properties as needed for a particular applica-
tion. The conductive material of the sensors may be wrapped
by an isolating, water resistant, breathable cover sheet or the
like, allowing minimum discomfort to the subject resting on
the sheet.

[0048] With reference now to FIGS. 2b-d showing sections
of other embodiments of the pressure-detection sheet, the
conductive layers 220 (FIG. 2a) may be supported by various
substrates. For example, FIG. 25 shows two conductive layers
2220a, 22205 adhered or otherwise attached to the insulating
layer 230. Alternatively, as shown in FIG. 2¢, conductive
layers 3220a, 32205 may be supported by separate substrates
3210a, 32105, for example thermoplastic polyurethane, the
insulating layer 230 being sandwiched therebetween. In still
another embodiment, as shown in FIG. 2d, the conductive
layers 4220a, 42205 may themselves each be sandwiched
between two substrates 4212a, 4214a, 42125, 42145, respec-
tively.

[0049] Reference is now made to FIG. 3, showing a cross
section of an embodiment of a single sensor 300. The sensor
may be a capacitor with two layers of conductive strips 310a,
3104 and an insulating layer 320 of isolating material ther-
ebetween. Applying pressure to the sensor 300 would com-
press the insulating layer 320, changing the distance between
the conductive strips 310a, 3105 and thereby changing the
capacitance of the capacitor.

[0050] Inorderto getanimproved, stablereading of imped-
ance values from a row of sensors, little or no movement
should be made by the subject during the taking of readings
from the sensors. Accordingly, in certain embodiments, the
time taken for readings may be of the order of tens or hun-
dreds of milliseconds, during which movement of the subject
is generally insignificant. In applications where the subject is
largely immobile, longer reading times may be used as
required.

[0051] Referring back to FIG. 1, measurement readings
from the multiple sensors 132 of the pressure-detection sheet
130 may be transmitted to a processor 150. Data transmission
may be wireless or via data cables according to requirements.
The processor 150 may be configured to interpret impedance
values and to analyze the data to determine which sensors had
pressure applied to them. The interpretation may be per-
formed by consulting a lookup table, which maps impedance
values at a given frequency to pressure values, often cited as
units of millimeters of mercury (mm Hg), as commonly used
in medical settings. Of course, it is understood that use of
other units of pressure are also contemplated. The values in
suich a lookup table may differ from one sheet to another, and
may need to be calibrated automatically or manually, either in
the factory, upon initial usage of the sheet, or at specified
points during the lifetime of the sheet. Impedance measure-
ments may be affected by a number of properties of the
sensors such as resistance, capacitance and inductance, any of
which may indicate pressure according to the configuration of
the sensing sheet.

[0052] The pressure-detection sheet or sensing mat 130
may be placed on surfaces such as a hospital bed, long term
care facility bed, a home bed, a wheelchair, or the like.
Embodiments of this system can detect the pressure points
formed between a subject resting on the pressure-detection
sheet 130 and the surface upon which the sheet rests. Pressure
mapping data per subject may be aggregated over time in a
data storage unit 160.
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[0053] With reference to FIGS. 4a and 44, a top view and
cross-sectional view, respectively, are shown of a further
embodiment of a pressure detection sheet 5000. The pressure
detection sheet 5000 includes a sensor matrix 5500, such as
described above, housed within a cover sheet 5400 and which
may be sealed by a zipper 5420, or other fastener, as required.
[0054] Thecover sheet 5500 may include attachment straps
5200 for tying the sheet to a mattress, bed or the like. Each
attachment strap 5200 may have a coupling mechanism 5220
for attaching the straps to the mattress or to each other such
that the pressure detection sheet 5000 is retained in position.
This may be useful to prevent folding, wrinkling or other
movement of the detection sheet 5000 which may contribute
to the creation of shear forces which are known to encourage
the formation of external pressure sores. Such a coupling
mechanism 5220 may be for example hook and pile (e.g.,
Velcro®), buckles, adhesives, buttons, laces, clips, snaps, or
others as is known in the art.

[0055] Reference is now made to the embodiments of
FIGS. 5a-d, showing various representations of how pressure
data may be displayed on a screen of a display system 170
(FIG. 1). Respectively, FIGS. 5a-d show the pressure distri-
bution for a subject lying on his abdomen (FIG. 54), his back
(FIG. 5b), his left side (FIG. 5¢) and his right side (FIG. 5d).
[0056] The display system 170 may be a computer in com-
munication with the data storage unit 160, for example. Each
display screen shows a matrix of pixels, each pixel represent-
ing one sensor of the pressure-detection sheet. The pressure
detected by each pixel is represented by a visual indication. A
grayscale may be used such that higher pressures are indi-
cated by different shades, darker grays, for example. Alterna-
tively or additionally, colors may be used, for example indi-
cating high pressure formed between a subject’s body and the
surface on which the subject rests by displaying the pixel in a
distinctive color, such as red (marked with R). Likewise,
pixels representing sensors which detect low pressure or no
pressure atall may be presented in other colors such as yellow
(marked with Y), blue (marked with B) or black. It is under-
stood that other colors or combinations are contemplated for
the display screen 170. Furthermore, the ability to customize
the pressure scale displayed is contemplated, such as for
allowing pressure readings to be scaled up or down depending
on the surface the patient is lying on. Such a feature may be
useful, for example, to ensure that a caregiver s still alerted to
body areas experiencing relatively high pressure even when
the patient is lying on an airbed that lowers absolute pressure.
[0057] The display screen may identify different body
zones, such as head, body, and foot sections of the pressure-
detection mat, for example such as shown in the illustrative
display of FIG. Se. The identification of zones may allow
pressure distribution to be more easily determined when a
patient is in an unusual body position.

[0058] This arrangement may be useful, for example,
where a patient is resting upon an adjustable bed consisting of
a plurality of sections such as known in the art. By way of
illustration, a hospital bed may be constructed from three or
more sections which may each be configurable such that the
patient adopts various postures. The pressure distribution
over the sections maybe recorded and displayed, say, on a
display showing the pressure distribution map for each sec-
tion of the bed.

[0059] Furthermore, it is noted that by incorporating orien-
tation sensors 134 (FIG. 1q) into the pressure-detection mat
or the bed sections, the angle of each section of the bed and
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therefore of the patient’s posture may be determined and
accordingly displayed to a caregiver. Various orientation sen-
sors may be used for the purpose of monitoring angle, for
example a plurality of accelerometers may be incorporated
into a pressure detection mat, an overlay, a coverlet, a mat-
tress, a bed or the like to monitor angle of the section to the
horizontal. Where appropriate, a three dimensional acceler-
ometer may be used to provide information relating to lateral
as well as longitudinal tilt of the surface.
[0060] Accordingly, the display may provide indication of
the orientations of each monitored section of the subject’s
body. For example, a user interface may indicate that the head
portion is orientated at an angle of +20 degrees to the hori-
zontal, the body portion is orientated at an angle of 0 degrees
to the horizontal, and the lower limbs portion is orientated at
an angle of -15 degrees to the horizontal, say. Such indication
may be presented as a text string as a map, by way or an icon
such as shown in the illustrative display of FIG. 5e, or as may
otherwise occur to those of the art.
[0061] It is particularly noted that information regarding
the orientation and tilt of the body may be useful in the
calculation of risk of a subject developing pressure wounds as
a result of shear forces.
[0062] Furthermore, the display may additionally providea
notification that a care giver should reposition the subject in
three dimensions, that is not only changing the two dimen-
sional position of the subject upon the surface of the support
but the orientation of the support itself. Indeed the display
may be used to provide guidance to a care giver regarding how
to reposition a patient based upon the patient’s particular
needs.
[0063] In various embodiments, the pressure-detection
sheet 130 may include additional sensors which can be used
to detect environmental parameters such as temperature,
humidity, ambient pressure and the like. Still further, addi-
tional sensors 138 may be used to record a patient’s weight,
such that the patient does nothave to be removed from the bed
for weighing, or vital signs, such as heart rate and respiration.
Theseadditional sensors may be configured to send an alert to
the caregiver.
[0064] Other embodiments of the pressure monitoring sys-
tem can be designed for scale and stress, aiming to monitor
the accumulated pressure on a plurality of subjects. Such
embodiments may include a plurality of pressure-detection
sheets connected to one or more drivers and control units.
Power may be supplied from a plurality of sources, and single
or multiple processors may be used for calculation and analy-
sis of the data, which may be stored in one or a plurality of
data storage units.
[0065] A software application may be used to retrieve data
from the data storage unit, analyze it for different purposes,
and may display the analysis results in various formats to a
user. The software application may include features such as,
but not limited to:

[0066] Calculating and presenting pressure detected by

each sensor on a pressure-detection sheet;
[0067] Calculating shear forces pressures by comparing
relative pressures detected by adjacent pixels or sensors;

[0068] Calculating and presenting the accumulated pres-
sure over an elapsed time detected by each sensor on a
pressure-detection sheet;

[0069] Calculating and presenting data such as tempera-
ture or moisture build-up over an elapsed time;
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[0070] Calculating and alerting a caregiver at a monitor-
ing station when patients need to be moved in order to
prevent the creation of pressure wounds;

[0071] Calculating, presenting and alarming about dif-
ferent sheet parameters such as, but not limited to, wire-
less transmission malfunction, electricity disconnec-
tion, or the like;

[0072] Configuring parameters such as, but not limited
to, pressure and time thresholds, for different patients or
for different areas on the pressure-detection sheet;

[0073] Monitoring and logging a patient’s pressure-re-
lief care routine over time;

[0074] Monitoring caregivers’ performances with regard
to proper treatment of patients in their care;

[0075] Allowing visual and vocal alarms through a plu-
rality of local and mobile devices and technologies such
as, but not limited to, mobile phones, pagers, personal
digital assistants (PDAs), display screens in nursing sta-
tions or medical carts, web interfaces, emails, Short
Messaging Service (SMS), Multimedia Messaging Set-
vice (MMS), instant text messaging platforms and the
like;

[0076] Allowing a caregiver to enter data with regard to
patients’ care status (for instance, when the patient was
last moved); and

[0077] Allowing for presentation, monitoring, configu-
ration, calculation, alarms and presentation of data from
multiple sheets used by multiple subjects.

[0078] The system may provide several functions with
respect to repositioning of a patient by a caregiver. In general,
the system includes a user interface that includes a notifica-
tion mechanism 172. As shown in FIG. 14, the system may
include a repositioning timer 152 in communication with the
processor 150, and the user interface allows a caregiver to
select an amount of time to elapse before a patient should be
repositioned on the pressure-detection sheet in an effort to
prevent the development of pressure wounds. The user inter-
face may also provide an alert to a caregiver should pressure
cease to be detected from the pressure-detection sheet, which
may indicate that a patient has exited his/her bed. The system
may further include a timer override 154, such that when a
patient is removed from a bed under the authorization of a
caregiver, the user interface may allow a caregiver to pause
the repositioning timer and suspend bed exit alerts. When the
system senses a patient placed back on the pressure-detection
sheet, the system may restart the repositioning timer 152 and
resume bed exit alerts, either automatically or upon receiving
input from the caregiver via the user interface.

[0079] The system may identify a detected pressure
increase or decrease prior to a designated time for reposition-
ing a patient and provide an indication to a caregiver via the
user interface. A caregiver may use such information to adjust
the current repositioning time or a future repositioning time
interval. More generally, the system may allow for a caregiver
to customize the repositioning time based on individual
patient need.

[0080] The system may prompt the caregiver to confirm
that repositioning of a patient has been completed. A car-
egiver alert, such as a nurse call, can be automatically trig-
gered upon or before the repositioning time elapsing, or can
alternatively be disabled via a notification mechanism over-
ride 172. For example, disabling an audible alert may be
desirable at night, allowing for “quiet time” when reposition-
ing is not done as often. The system may sense unusual or
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improper repositioning of a patient and alert a caregiver of a
potential exit attempt of the patient from a bed or warn of a
potential impending fall from the bed. Furthermore, the sys-
tem may receive confirmation of repositioning from a car-
egiver, such as by depressing a “reset button” 176 a “reposi-
tion” button or the like on the user interface, but determine via
pressure detection that actual patient repositioning has not
occurred and provide a corresponding alert.

[0081] Accordingly the system 100 may further comprise a
reset button 176 via which the caregiver may reset the notifi-
cation mechanism 172 after repositioning the subject. Where
required the notification mechanism is further operable to
prompt the caregiver to confirm that the subject has been
repositioned. Where the pressure detection apparatus 130 is
configured to detect repositioning, the notification mecha-
nism 172 may be further operable to provide an alert if the
caregiver presses the reset button 176 or otherwise confirms
that the subject has been repositioned without the subject
having been repositioned in practice.

[0082] Itis further contemplated forthe system and method
described herein to enable storage of data collected from
multiple subjects in a variety of situations and a plurality of
locations. Data storage may be aggregated in one or more
database units. Data storage may serve for statistics collection
regarding a particular sheet or line of sheets, comparison of
care settings according to patient groups (for instance dia-
betic patients), or for the creation of a research tool designed
to provide practical recommendations for turning schedules
and standard of care.

[0083] It will be appreciated that the system as described
hereinabove may be particularly useful in care facilities such
as, amongst others, acute care facilities, sub-acute care facili-
ties, long term care facilities, home care environments, hos-
pices, hospitals, nursing homes, assisted living facilities and
the like. In addition, similar systems may be adapted for use
in other environments such as bariatric beds, table/stretchers,
hotel beds, vehicle seats, passenger seats, airplane seats,
long-haul flight seats and the like.

[0084] The scope of the disclosed subject matter is defined
by the appended claims and includes both combinations and
sub combinations of the various features described herein-
above as well as variations and modifications thereof, which
would occur to persons skilled in the art upon reading the
foregoing description.

[0085] In the claims, the word “comprise”, and variations
thereof such as “comprises”, “comprising” and the like indi-
cate that the components listed are included, but not generally
to the exclusion of other components.

1. A pressure wound prevention system operable to prompt
at least one caregiver to reposition a subject at risk of devel-
oping a pressure wound, said system comprising:

at least one pressure detection apparatus comprising at

least one layer of an insulating material sandwiched
between a first layer of conducting strips and a second
layer of conducting strips, said conducting strips of the
first layer and said conducting strips of the second layer
overlapping at a plurality of intersections, said plurality
of intersections being a plurality of capacitive sensors
configured to monitor pressure exerted upon said subject
by a surface;

atleast one processor operable to interpret and analyze data
from said sensors; and
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at least one notification mechanism in communication with
the processor that is configured to provide an alert to said
at least one caregiver when said subject requires reposi-
tioning.

2. The system of claim 1 further comprising a timer in
communication with the processor wherein said notification
mechanism is triggered by said timer when an elapsed time
has exceeded an elapsed time limit.

3. The system of claim 2 wherein said elapsed time limit is
determined according to data received from said sensors.

4. The system of claim 2 further comprising a timer over-
ride operable to pause and restart said timer.

5. The system of claim 4 wherein said timer override is
triggered to pause said timer when said pressure detection
apparatus senses that the subject has left the surface.

6. The system of claim 4 wherein said timer override is
triggered to restart said timer when said pressure detection
apparatus senses that the subject has returned to the surface.

7. (canceled)

8. The system of claim 1 further comprising a notification
override operable to disable said notification mechanism.

9. The system of claim 1 wherein said notification mecha-
nism comprises an alert selected from a group consisting of:
audio alerts, visual alerts, text alerts, graduated alerts and
combinations thereof.

10. The system of claim 1 wherein said notification mecha-
nism is configured to communicate with a remote control
center via a wireless communication channel.

11. The system of claim 1 further comprising a reset button
via which the caregiver may reset the notification mechanism
after repositioning the subject.

12. The system of claim 11 wherein said pressure detection
apparatus is configured to detect repositioning and said noti-
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fication mechanism is further operable to provide an alert if
said reset button is activated without the subject being repo-
sitioned.

13.The system of claim 1 wherein said notification mecha-
nism is further operable to prompt the caregiver to confirm
that the subject has been repositioned.

14. The system of claim 13 wherein said pressure detection
apparatus is configured to detect repositioning and said noti-
fication mechanism is further operable to provide an alert if
the caregiver confirms that the subject has been repositioned
without the subject being repositioned.

15. The system of claim 1 wherein said pressure detection
apparatus is further configured to detect pressure from a plu-
rality of body zones.

16. The system of claim 1 further comprising a shutdown
guard operable to shut down power to the system only if a
caregiver enters an identification code.

17. The system of claim 1 further comprising a reserve
power storage unit for providing power to the system if a
primary power supply is cut off.

18. The system of claim 1 further comprising a display unit
configured to display pressure distribution data in a plurality
of scales.

19. The system of claim 1 wherein the pressure detection
apparatus further comprises a weight sensor operable to mea-
sure a weight of the subject while supported upon the surface.

20. The system of claim 1 wherein the pressure detection
apparatus further comprises at least one vital sign sensor
operable to monitor at least one of a heart rate or respiration
of the subject.

21. The system of claim 1 wherein the pressure detection
apparatus further comprises at least one orientation sensor
operable to monitor the angle of at least one body section of
the subject.
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