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SYSTEM AND METHOD FOR ROTATING A PATIENT

@ A patient rotation system for rotating the body of a patient comprises an air inflatable cushion having two elastic
exterior surfaces, e.g. of stretch material, wherein one of said two elastic surfaces of said cushion forms the top
surface, and the other one forms the hottom surface.

In deflated state the cushion has a flat shape and in inflated state the two elastic surfaces bulge away from each
other, such that inflation of the cushion causes the cushion to assume a wedge shape thereby rotating the body
around said rotation axis. The cushion is embodied as a unitary, semi-rigid, portable board when in its deflated
state, which enables the sliding of the deflated cushion in between the body of the patient and a horizontal surface,
on which the body is lying in supine position, until its posterior support points are being supported by the cushion
at its top elastic surface.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende
stukken.
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SYSTEM AND METHOD FOR ROTATING A PATIENT

The present invention pertains to a system and method for sideway rotating the body of a

patient, which is laying on a horizontal surface, e.g. prior to or after spinal surgery.

Medical procedures regularly require rotating the body of a patient laying in a supine position
into a prone position, and vice versa, while the patient is unconscious or in another way

unable to move by itself.

In particular, medical protocols such as treatments, diagnostic methods or surgery on the
neck or spine require a patient to assume a prone position while anaesthetized, while
operations in order to prepare the body of the patient for surgery, e.g. anaesthetization,
intubation, or the attachment of medical equipment onto the anterior part of the body, require
a supine position. These preparations are to be made generally while the patient is laying on
a (moveable) hospital bed, stretcher, gurney, litter or similar device, while the actual medical
protocol is performed while the body is on e.g. an operating table. Prior to, and after
performing the medical protocol, the bed is placed alongside the operating table, and the
unconscious body of the patient needs to be moved as well as rotated between these two

positions.

Other procedures requiring patients to be rotated sideways in switching between these
positions, either or not involving different surfaces, include nursing protocols for disabled,

bed-ridden patients.

Common hospital beds only have a mattress and lack any equipment to facilitate this transfer
of a patient onto an operating table, in particular lack equipment facilitating the rotation of the
body of the patient. Therefore this transfer has to be done fully manually in practice.
Generally a team of six or even more health care workers are required to accomplish such
rotation and transfer of a patient and still the rotation is often performed not so gentle. In
general this transfer is perceived as being a physically demanding and time consuming

operation, which in the operating room brings along two major disadvantages.

Firstly, the necessity for this amount of manpower is unfavorable, given that the rest of the
procedure, and other procedures simultaneously taking place in the operating room, are
commonly performed in much smaller teams, e.g. of three people, — such that the

mobilization of the extra assistance often causes unduly long waiting times and delays for the
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surgeon and the other team members. Secondly, the operation being time consuming leads

to the gathered team members being temporarily unavailable to perform other, own duties.

Various inflatable devices are commercially available to assist in the sideway rotation of
laying patients, aiming at reducing the manpower and time required for the operation, with a
number of patents disclosing devices of that nature, in the form of balloons, pads, cushions

or mattresses.

For instance, US3775781 discloses a patient turning apparatus having an air mattress which
is to be placed on top of the nursing bed. It comprises identical right and left parts, on which
the patient is laying in the center, and wherein inflation of either part leads to its rotation to

the left or right side, respectively.

The patent application US2009/0106893 discloses an inflatable air mattress for rotating
patients, which is to be placed on top of a conventional mattress. It comprises equal right and
left chambers, onto one of which the patient is laying, such that the patient can be rotated
over a 90° arc of motion, after which the further rotation onto the other chamber can be

achieved manually.

The patent application WO2005/122992 particularly discloses a system for transporting and
positioning the patient laying in a supine position on a movable transportation device onto an
operating table in prone position, wherein the transportation device is located immediately

laterally of the operating table.

Other prior art is found in JP2012/183312, US4977629, US5774917, US5970550 and
US7681269.

Whereas each of the devices and/or methods disclosed therein suit their intended purpose,
none of these has been able to preclude the requirement for the patient to assume its laying
position, from which it is to be rotated, after the device has been positioned onto the surface
first. That is, in case it has to be rotated from a bed, the device has to be placed on top of the
mattress first, after which the patient can be positioned on top of it. If the patient is already on
the surface the device is to be placed on prior to the positioning of the device thereon, this
means that the subsequent positioning of the patient onto the device requires the patient to
be displaced, at least vertically, from this surface by external, generally manual, force, so that

it can be used for assisting in the rotation.

The incapability of the known devices to enable positioning of the patient onto the turning
device after it has assumed its laying position on a surface, causes these to be inapplicable

for rotating patients in the operating room. Given that a patient who often has mobile
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dysfunctions, and is about to undergo a procedure there on his spine or neck has prior to
their transportation to the location of the procedure are already been laid down in a moveable
nursing bed, most of the times with medical equipment already even being attached to their
body in preparation to the procedure, this incapability is an insurmountable shortcoming for

application in this context.

The present invention aims to provide an improved system for sideway rotating a patient in a

lying position, and a method for applying the system to rotate a patient in a lying position.

A first object of the invention is to provide a system and method that reduce the manpower
needed to accomplish the rotation with respect thereto, e.g. to a practical number of at most
three team members — which results in a reduction, or elimination, of the waiting times and

delays involved with the mobilization of health care workers.

A second object of the invention is to provide a system and method that improve the speed
with which the transfer operation can be performed, such that potentially gathered extra team
members are available again to return to other duties quickly after being called away to

assist in the rotation operation.

The invention proposes a system according to preamble of claim 1, characterized in that the
cushion comprised thereby is embodied as a unitary, semi-rigid, portable board when in its
deflated state, which enables the sliding of the deflated cushion in between the body of the
patient and said horizontal surface, on which said body is lying in supine position, until its
posterior support points are being supported by the cushion at its top elastic surface, said
deflated cushion preferably having a rigidity so as to allow for the exertion of a pushing force
on one of its multiple edges during the sliding of the cushion in between the body of the

patient and said horizontal surface.

The invention is based on the insight that sliding of the deflated cushion in between the body
of the patient and the surface the patient is lying on enables it to be positioned under the
patient while using manual force to displace particularly the cushion, rather than the body of
the patient. That is, to achieve a positioning wherein the inflation of the cushion leads to, or
facilitates, the desired rotation of the patient, without any horizontal displacement of the
patient, or any vertical displacement thereof that is larger than the thickness of the cushion in
deflated state, to be required therefore, after the lying position has been assumed by the

patient.

Embodying said system according to the characterizing element thereof facilitates said
sliding, which enables the use of the known principle of inflation to achieve a sideway

rotation of a patient in the discussed context specifically in the operating room, in particular
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prior to and after medical protocols on the neck or spine. Thereby it aims to solve the before
mentioned two major disadvantages the original, manual way of operating to achieve the

rotation of patients in the operating room brings along.

The invention is envisaged to be used to rotate, or assist the rotation of, the body of a patient
that is initially lying on a horizontal surface, which is in the operating room generally formed
by the top surface of the mattress on a wheeled nursing or hospital bed, on which the patient
is transported from and to the location where the medical protocol takes place. More
occasionally, it can however for instance be a stretcher, gurney, litter or similar transportation
device as well. The system is adapted to facilitate a rotation of the body around the hip and
shoulder joint at a common lateral side of the body, that is, around the left hip and shoulder,

or the right hip and shoulder.

The air inflatable cushion has two elastic exterior surfaces, which are circumferentially joined
together to form multiple edges that extend over their common circumference. In an
embodiment these elastic exterior surfaces are airtight, so that these surfaces define the air
inflatable volume. In another embodiment one or more airtight inflatable balloons or bladders
forming the inflatable volume are received in the space between the elastic exterior surfaces

whereby the latter need not be airtight.

Firstly, the ability of the elastic surfaces to be substantially parallel to each other when
deflated, makes that the cushion has a flat shape in this state, such to enable the design of
embodiments in a board-like form. Secondly, the common edges over the circumference
make that its parts remain connected over the contour, and thereby that the cushion can be

handled as a single unit in both the inflated and deflated state.

In an embodiment the elastic surfaces have a mutual spacing, even in deflated state,
wherein the cushion is provided with additional stability by the presence of one or more
spacer layers, or spacer elements, in between them. Preferably said one or more spacer

layers and/or spacer elements are elastically compressible in plan view of the cushion.

While enabling characterizing embodiments, the system accomplishes effectuation of a
rotation of the complete body by comprising the described cushion, and providing it with the

described dimensioning.

The cushion assuming a wedge shape over the edges in response to the surfaces to have an
elasticity that allows them to bulge away from each other upon inflation as the common
circumference of the cushion remain in place, enable the tilt angle of the body with the

horizontal surface to correspond to the mutual angle between the surfaces that is created
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over an edge that is positioned proximal to the rotation axis. The contact area of the body
and the cushion remaining as large as possible during inflation in this manner, makes for the

inflated air to effectively and controllably result in rotation of the body.

It is in the case of a rotation in supine position of the patient, required for rotational forces to
at least apply to the posterior support points of the body, that is, the points on the back
surface of the patient that together support the majority of the weight of the body in in this
position. These posterior support points are in this position located on the posterior surface
underneath the hips and shoulder blades. This means that tilting the points of the back
surface at the height of the hips and shoulder blades effectively results in the rotation of the
whole body. Having the elastic surfaces of the system be dimensioned such to enable
support of these points of the body, is therefore in function of the capability of the system to

effectuate a rotation of the desired nature.

In an embodiment the inflatable volume has an upper portion adapted to support a thoracic
and shoulder region of the body, a central portion adapted to support the abdominal region of
the body, and a lower portion adapted to the pelvic region of the body. Herein upper, central,
and lower, refer to the direction from head to toes. In an embodiment it is envisaged that the

cushion does not support the head and legs of the body.

In a preferred embodiment the inflatable volume is a single inflatable volume forming said
upper, central, and lower portions, preferably — in inflated state — said upper and lower
portions each having a greater cross-section in a lateral plane than said central portion of the
inflatable volume adapted to support said abdominal area. This focusses the support and
rotation effect on the shoulder/thoracic region and on the pelvic region. It also reduces the
guantity of air needed for inflation.

In an embodiment the inflatable volume has an upper portion adapted to support a thoracic
and shoulder region of the body, a central portion adapted to support the abdominal region of
the body, and a lower portion adapted to the pelvic region of the body, wherein — seen in
plan view onto the cushion — along at least one longitudinal edge of the cushion each of said
upper, central, and lower portions of the inflatable volume defines a section of a turning
edge, wherein said turning edge section of the central portion is indented or offset towards a
center line of the cushion relative to said turning edge sections of said upper and lower
portions of the inflatable volume. As explained in more detail below, this design feature may

contribute to controlled rotation in direction towards said indent.
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In a possible embodiment, the elastic surfaces are made out of a stretch material, preferably

a stretch textile, e.g. covered by an elastic plastic layer, e.g. an elastic polyurethane layer.

Possibilities for the shape of the cushion in the plane of the elastic surfaces, that allow for the
support of the posterior support points of the body when positioned thereunder, are many.
Simple examples, of which plenty of variants can be thought of, are a (rounded) rectangle, a

(rounded) trapezium, a rectangle extended by half circles at each side.

The dimensioning of the cushion should at least enable the support of the posterior support
points of the body when positioned thereunder. Preferably, the size is such that it is suitable
to fit an as wide as possible range of body dimensions, in that it is capable of supporting the
posterior support points thereof when positioned thereunder, while the portability of the
cushion is preserved. In particular, based on anthropometric data for body dimensions, its
extension in the longitudinal dimension of the patient when positioned thereunder, should
preferably an as wide as possible range of upper body lengths, and the extension of the
cushion in the lateral dimension of the patient an as wide as possible range of shoulder
widths, while preserving portability as much as possible. In the most preferred compromise
between the suitability of the cushion to body dimensions and the portability, its longitudinal
extension fits 99% of the upper body lengths of males, which corresponds to 997mm, and
the lateral extension 99% of shoulder widths in males, which corresponds to 500mm. For
example the cushion has a length of between 0.9 and 1.1 meter and a width of between 0.45

and 0.60 meter.

In order for the cushion to rotate the patient lying thereon in the right direction while providing
support to its posterior support points, a further function of the cushion is to determine the
direction of the rotation upon inflation. With the curvature of the elastic surfaces already
being determined by the elasticity of the surfaces and the edges being joined, the proposed
mechanism to create the tendency for the body to rotate to the right side is to have the top of
the curvature positioned slightly to the side of the longitudinal midline of the body, away from
the intended rotation axis. Upon inflation, the body consequently experiences a relative
misbalance towards the intended side of rotation, such that it hinges over the top of the

curvature of the elastic surfaces, thereby rotating in the intended direction.

In a proposed system, this mechanism is embodied by an asymmetry in the lateral direction
of the cushion, such that one side thereof has a larger surface area that encloses the
inflatable volume than the other with respect to the center of the lateral extension — or: width.
In possible embodiments of the cushion, many different forms are thinkable for this
asymmetry. In one example a longitudinal edge at the side thereof opposite to the rotation

axis when underneath a patient is bent outwards, that is, away from the center of the
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cushion. In another example, the a longitudinal edge at the side that is to be placed near the
rotation axis is laterally bent inwards towards the center of the cushion, or in another, the
elastic surfaces are joined together to form a non-inflatable part of the elastic surfaces in

between the outer edges, for instance in the form of a rectangle, or half circle.

More preferably however, in favor of the portability of the cushion, in contribution of which the
maximum longitudinal and lateral dimensions of the cushion are minimized, the asymmetry is
provided in the form of a small area of the elastic surface being locally joined together to form
an extra set of edges in between the outer edges of the cushion, at the side that is to be
positioned under the patient near the rotation axis. This area can take a variety of forms, for

instance a rectangle, half circle, or trapezium.

The effectiveness of the small joined together area in terms of the extent to which it shifts the
top of the curved surfaces away from the midline of the body, and thus the amount of

misbalance created, increases as it is provided more proximal to the rotation axis.

In a proposed system, the asymmetry is therefore embodied by an indent of the longitudinal
edge of the cushion that is to be placed proximal to the rotation axis when underneath a
patient. That is, the edge is locally bent inwards laterally, towards the center of the cushion.
Again, the so created cut-away can take many forms, but most preferably its longitudinal
dimension increases in lateral direction in favor of the effectiveness. Possibilities are a half

circle, a (rounded) trapezium, or a (rounded) triangle.

During sliding in between the body of the patient and the horizontal surface, the semi-rigidity
of the cushion creates the resistance of the cushion to in-plane forces induced by the
bodyweight of the patient pressing into the horizontal surface, which counteract the
introduction of the cushion in between both surfaces, result in the deformation thereof in the
plane of the elastic surfaces, or in the elastic surfaces to shear relative to one another.
During positioning of the cushion relative to the body of the patient, and during
transportation, the semi-rigidity makes the cushion move as a unity in response to localized
exertion of manual forces. Thereby the user is enabled to responsively control the

movements of the complete cushion while holding on to it at any (small) part of it.

The semi-rigid embodiment of the cushion is achieved by having it comprise one or more
elements that provide it with this property, provided in a way such to make the unity of the
cushion behave as a semi-rigid board, and preferably, in a way such to add as less weight
and size to the cushion as possible, in view of the portability. Most preferably, the elements
are furthermore provided such that the semi-rigid properties are as much as possible

uniformly distributed over its volume.
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In a proposed system, the cushion has a spacer material in the interior thereof define the
spacing that is between the two elastic surfaces in the deflated state, of which the material
properties contribute to the semi-rigidity. The material can be provided in one or more layers.
Preferably, this spacer material has the form of a spacer-fabric layer. Spacer-fabric layers

are sometimes employed in mattresses.

With the spacer material defining the interior of the cushion, its properties contributing to the
functioning of the cushion as much as possible is obviously preferred. Two systems are
proposed in which the spacer material works in favor of its application by its properties.

Firstly, with the spacer material defining the interior of the cushion in deflated state, its elastic
properties also influence the comfort of the patient that is lying on the cushion. Particularly,
the extent to which it makes the cushion compressible over the thickness, influences the
contact area between the top elastic surface and the back surface of the body (in case it is
lying on the cushion in supine position), or the front surface thereof (in case of a prone

position).

A compressibility of the cushion is preferred, as it results in a larger contact area, so that the
pressure resulting from the bodyweight of the patient is distributed over a larger area of the
back, or front surface of the body, which generally leads to more comfort. Having the patient
lying comfortably, that is, compromising as less as possible on the comfort relative to lying on
a conventional mattress, is much appreciated, as this contributes to the quality of the
procedure, both while the patient is conscious and unconscious. It prevents the potential
urge for the patient to move in order to solve discomforts, and reduces the risk for injuries

after the procedure as a consequence of discomforts.

Furthermore, a larger contact area contributes to the stability and grip of the body onto the
device, which reduces the chance for potential corrective repositioning of the body to be
necessary due to the impact of operations on the patient, for instance in preparation of the
surgery, and during rotation, both effects of which are much appreciated as well.

In a further proposed system, the spacer material is elastically compressible in the direction
perpendicular to the plane of the elastic surfaces, that is, over the thickness of the cushion,
such that, as preferred, the cushion is compressible and that pressure resulting from the
weight of the body of the patient being supported by the cushion is distributed over a contact

area in between the top surface of the cushion and the body of the patient.

Secondly, with the spacer material defining the interior of the cushion in deflated state,
contributing to semi-rigidity and comfort in this state, it makes up part of the volume enclosed

by the elastic surfaces in inflated state as well. Preferably in this state, the spacer material
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enables, more preferably favors, a fast inflation and a fast return to the deflated state after

inflation has stopped.

In a further proposed system therefore, layers of spacer material are connected to the
internal surfaces of the elastic surfaces, e.g. by glue, e.g. so that the layers completely cover

the surfaces internally.

In a preferred embodiment, the layers of spacer material are each made out of elastically
stretchable spacer fabric, which allows the connected layers and elastic surfaces to stretch

together. In this way, the spacer material enables a fast inflation of the inflatable volume.

For example the spacer fabric is a 3-D spacer fabric comprising spaced apart upper and
lower sheets, e.g. made from a woven or knitted textile material, e.g. polyester material,

connected and held apart by spacer yarns, e.g. microfilaments, e.g. polyester microfilaments.

For example a layer of 3D-spacer fabric has a thickness of between 1 and 3 centimeters in

non-compressed condition.

For example the spacer material is porous or open-pored so as to permeable, e.g. allowing

airflow through the spacer material.

In a further preferred embodiment, the layers of spacer fabric are also configured to cause
the tendency for the two elastic surfaces to move towards each other, so that the tendency is
created for the cushion to return to its deflated state, e.g. so that the cushion is able to self-
deflate, e.g. immediately after inflation is stopped. Thereby, the spacer material enables a
fast return to the deflated state after inflation has stopped, with no further manual action

being required.

When provided, the spacer material is envisaged to limit the lifetime of the system.
Preferably, obviously, this lifetime enables as much consecutive uses of the system as
possible, such that the reduction of manpower through using it instead of rotating patients
manually in the operating room is maximal, so to thereby achieve maximum savings on the

availability of medical personnel relative to the system cost.

In a further proposed system, the cushion is embodied to be inflated to its maximum, and to
return back to the deflated state from there, for at least 50 times before failure. This failure
can for instance be in the form of loss of shape, and/or the ability to self-deflate, so that at
least the mentioned use is possible until undue loss of elastic property of the spacer material

OCcurs.
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In an embodiment the system is provided with a counter device that counts the number of
times that the cushion is inflated, e.g. a sensor combined with a pressure relief valve or an
outlet valve that opens upon complete inflation or deflation of the cushion, or a sensor that
senses when the cushion is connected to an air supply hose. Or a sensor that senses the
stretching of a portion of the cushion representing the cushion being inflated. The counter

device may display the number, or transmit the number to a remote device.

Next to providing elements to the internal of the cushion, contributions to the semi-rigidity
thereof when in deflated state can be provided externally from the elastic surfaces.
Preferably, to extend the size of the cushion as less as possible by the provision of such
elements, while preserving the properties of the inflatable part, the external elements are
preferably provided at the outer edges of the cushion in the plane of the elastic surfaces.
More preferably, in favor of the uniformity of the semi-rigid behavior of the cushion, the
contribution to the semi-rigid properties thereof as provided by the external elements is as

much as possible distributed over the outer edges.

In a proposed system, the cushion is provided with a rigid, or semi-rigid frame, that forms an
outer contour of the cushion in the plane of the elastic surfaces, for instance forming its
edges thereby. By contributing to the semi-rigidity of the cushion in deflated state, it

enhances the sliding thereof in between the patient and the horizontal surface it is lying on.

Besides contributing to the semi-rigidity of the cushion, the provision of the semi-rigid frame
also provides an opportunity to improve the operability of the system, given that the contours
of the cushion generally form the points of application for manually exerted forces thereon, in
order to position, carry, and slide it, such that the manual controllability of the cushion can be
enhanced by facilitating the convenient exertion of manual forces thereon during these
operations. Preferably, embodiments thereto take up minimal space and weight, in order to
minimally compromise on portability. More preferably, they are in the form of cut-aways of
material. In further preference, the features enable the improved operability by a single user,

and suits the points of application a single user would apply during the mentioned operations.

In a further proposed system, the frame is provided with one or more handles, e.g. one or
more openings that form handles, e.g. two hand grip openings with an | shape that fits a
hand along a longitudinal edge of the cushion, e.g. the edge that is opposite to the
longitudinally extending edge that is to be placed near the rotation axis, e.g. mutually spaced
apart by 0.5m to 0.8m. In this way, the handles would facilitate the gripping and holding on to
the cushion by the two hands of a single user, while sliding the cushion, but during transport,

positioning and other handling as well, without compromising on material use or size.
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In view of optimizing the lifetime of the system by preventing damage to the most sensitive
parts thereof. Given that the usability decreases with in- and deflating, providing a measure
that reduces unnecessary or unintended in- and, thereby entailed, deflation as much as
possible would be preferred. In particular, the provision of a feature that prevents the cushion

to be overinflated, would yield an efficient contribution therein.

In a proposed system, the cushion further comprises a pressure relief valve, e.g. which
avoids overpressurization of the cushion, e.g. which automatically releases any amount of air
that would result in the air pressure within the inflatable volume exceeding a predetermined
value that corresponds to the air pressure in the inflatable volume when the cushion is in its

maximum inflated state.

For example the system further comprises an air pump, e.g. a portable air pump, €.g. an
electric powered air pump, and/or a reservoir containing pre-pressurized air. This e.g. allows

for use of the system independent of a pneumatic supply present in a surgery room.
It will be appreciated that in embodiments another gas may be used instead of air.

According to the first object of the current invention, the system reduces the amount of
manpower required to accomplish the sideway rotation of a lying patient, while according to
the second object, it reduces the required time to perform the operation. The maximum angle
of rotation of the patient the system is capable of achieving, represents a compromise

between these two objectives.

In manually rotating a patient from a lying position, the part of the bodyweight that has to be
displaced vertically by human muscle power to have it hinge over the rotation axis of the
body, decreases as the angle of the body with the horizontal surface increases. The required
support decreases by 50% in the first 30°, and by another 20%, 17%, 10% and 3% for each
further increase of the rotation angle by 15°. The contribution of the system of the current
invention to the amount of manpower saved for achieving the rotation by having the
proposed system of the invention provide the vertical support, decreases accordingly with the

rotation angle.

On the other hand, when the patient is rotated by inflation of the cushion, the amount of air
that needs to be inflated progressively increases with the rotation angle of the patient to be

achieved, and so does the time required to accomplish the rotation to the particular angle.

Preferably therefore, the system provides a good compromise between the range of angles
over which it can support the body of a patient, and the inflatable volume at the maximum

angle that can be achieved therewith, which determines the amount of air to be inflated
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therefore. In this way the system can be most effective in terms of the amount of manual

effort saved relative to the time necessary for the inflation.

In a most preferred embodiment, the cushion is able to provide this vertical support while the
body is being rotated over a range of angles from 0° up to between 45°, corresponding to the
system yielding a 70% reduction of the part of the bodyweight to be supported manually

upon initiation of a further rotation, and 75°, corresponding to 97% reduction.

In a proposed system, the cushion is dimensioned such that when in maximum inflated state,
it supports the body of the patient while it is at an angle of up to 45° to 75° with the horizontal

surface.

In contribution to the second object of the invention, the optimization of its design in terms of
the physical properties of its parts is believed to be most effective when these minimize the
resistance of the system to be inflated while providing support to a lying patient, and to be

slid under the lying patient.

Preferably therefore, the amount of air to be introduced relative to the rotation angle
achieved is minimized by a first measure, and the amount of horizontal force required for
sliding the cushion under the lying patient over the required distance, are minimized by a

second.

In a proposed system that comprises embodiment of the first measure, the inflatable volume
of the cushion in inflated state is minimized by at least minimizing the ratio between the
inflatable volume and the surface area of the elastic surfaces of the cushion in inflated state,
and/or by minimizing the surface area of the elastic surfaces itself. These minimizations can
for instance be achieved by minimizing the length of the edges of the cushion that enclose
the inflatable volume, e.g. by providing them with a rounded shape as much as possible, and

by minimizing the longitudinal and lateral extension of the elastic surfaces.

In a proposed system that comprises embodiment of the second measure, the surface
friction at the interface of the top elastic surface of the cushion and the body of the patient,
and at the interface between the bottom elastic surface of the cushion and the horizontal
surface the patient is lying on, is minimized. This friction is encountered while the cushion is
being slid under the lying patient, which determines the amount of horizontal force required

to achieve the sliding.

The minimization may be achieved by providing the cushion with at least one of five
characteristics, the first of which is a minimized thickness of the cushion in deflated state, for

instance accomplished by dematerialization. In this way, the deformations of the objects in
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between which the cushion is slid in order to allow for its introduction are minimal, such that
the forces on the cushion resulting therefrom counteracting the sliding are minimal as well.
The second is a minimized the weight of the cushion, for instance implemented by
dematerialization and making up of parts by materials with minimal density. The contribution
of the weight of the cushion to the friction between its bottom surface and the horizontal
surface it is slid over is so minimized. The third is a minimized surface area of the elastic
surfaces, e.g. through minimized longitudinal and lateral extensions thereof, and the fourth is
a minimized surface roughness of the elastic surfaces, e.g. applied in the form of the
provision of a smooth coating on top. Both decrease the contact area of the interfaces to a
minimum, thereby minimizing the generation of frictional forces. The fifth characteristic is a
maximal flatness of the elastic surfaces, such that the formation of creases, and consequent
required corrective movements, is prevented as much as possible, e.g. through a tight span

thereof, and minimal variations in thickness of the cushion.

When the system is not being used in the operating room in an operation to rotate a patient,

it is in function of the course of the total of activities in the space to have the system stored.

Preferably, this storage is realized on a location that is always the same, and is well visible,
in order for the workers in the room to be aware of its presence, and of its location, which
works both in favor of the lifetime of the system, as the risk for accidental damage by passing
persons or equipment being moved around, and the speed of transportation from and to the
location where the medical protocol takes place, as its fetching is eased and can be

performed in a routine way.

In further preference, the storage is accomplished by having the system attached to a fixed
object in the room, in a way that takes up minimal space, and is out of the (path)way, in order
not to hinder other activities or be in the way of other equipment in the room and reduce the
risk for accidental damage while it is stored. More preferably, the fixed storage also allows for
the attachment and detachment of the system in a convenient way, in particular by having its
location be easily accessible, requiring minimal effort to manually position the system at, and
by allowing for attachment and detachment that requires a simple, and easy to remember

operation, that can be performed in a routine way.

In a proposed system, it further comprises a mounting assembly, which is adapted to mount
or store, e.g. suspended along a wall, the deflated cushion at a fixed location, e.g. in a

surgery room.
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The present invention further proposes a method for sideway rotating a patient from a supine
position on a first surface, into a prone position on a second, juxtaposed to the first, and vice

versa.

Preferably, the method is particularly suitable for rotating the body of a patient lying on its

back on the top surface of the mattress of a transportable nursing bed in the operating room,
onto the operating table in the face down position required for medical protocols on the neck
or spine. More preferably, in the part of the rotation that requires most effort when performed

manually, the body is supported by the system according to the invention.

In the proposed method, a system according to any of the proposed systems in the present
invention is provided, which is being used to support the body of the patient while it is being
rotated up to a predetermined angle with the horizontal surface. In particular, the body is
rotated around the rotation axis from a first position in which it is lying on a first horizontal
surface, e.g. a bed, in supine position, into a second position in which the body is lying in a
stable, supine position, at an angle relative to the first horizontal surface. The following steps

(a) to (c) are included.

(@) The sliding of the cushion in its deflated state in between the body of the patient lying
on the first horizontal surface and the back surface of the body, which is in its first position
upon commencing the sliding. Herein the cushion acts as according to the characterizing part
of the invention, namely a unitary, semi-rigid, portable board. The sliding operation is for
example accomplished while the cushion is being pushed towards the rotation axis at one of
its edges, in particular the edge opposite to the longitudinal edge that is being positioned

most near to the rotation axis, by a health care worker.

(b) The inflation of the cushion, so that it assumes the wedge shape, and supports the
body while it rotates around the rotation axis in the intended direction. By the rotation the
angle of the body with the first horizontal surface is being increased, which is done until the

body reaches its second position.
(c) The stopping the inflation of the cushion.

According to the first object of the current invention, the method reduces the manpower
required to sideway rotate a lying patient, while according to the second object, it reduces the
required time to perform the operation. The angle of the body with the horizontal surface in
the second position of the body, up to which the patient is rotated in step (b), represents a
compromise between these two objectives as, as outlined before, the part of the bodyweight

that has to be displaced vertically by human muscle power to have it hinge over the rotation
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axis of the body, decreases as the angle of the body with the horizontal surface increases.
The required support decreases by 50% in the first 30°, and by another 20%, 17%, 10% and
3% for each further increase of the rotation angle by 15°. The contribution of the method of
the current invention to the amount of manpower saved for achieving the rotation by having
the proposed system of the invention provide the vertical support, decreases accordingly with

the rotation angle in step (b) of the method.

On the other hand, when the patient is rotated by inflation of the cushion, the amount of air
that needs to be inflated progressively increases with the rotation angle of the patient to be
accomplished, and so does the time required to achieve the second position of the patient to

complete step (b).

Preferably therefore, the method provides a good compromise between the range of angles
over which the body of a patient is supported by the system of the current invention in step
(b), and the volume to be inflated, and thus the amount of air that is required therefore. In this
way the method can be most effective in terms of the amount of manual effort saved relative

to the time necessary for the inflation.

In a most preferred execution of the method, the body is supported by the system of the
invention during its rotation from the first position over a range of angles up to between 45°,
which, as explained earlier, corresponds to a 70% reduction of the part of the bodyweight to

be supported relative to a horizontal position, and 75°, corresponding to 97% reduction.

In a further proposed method, the second position is further specified in that the angle of the

body with the first horizontal surface therein is between 45° and 75°.

Prior to sideway rotating patients from the nursing bed onto the operating table, the generally
wheeled nursing bed is placed immediately next to the operating table, so that the operating
table is lateral from the patient at the intended side of its body over which it is rotated. The
body of the patient is to be rotated by 180° from its first position in order to have it positioned

onto the operating table in prone position.

Preferably therefore, with the patient in second position, the method provides in the
remainder of a full rotation of 180° being performed, in particular, manually. Most preferably,
the method is particularly suitable for the patient to be rotated onto a surface other than the

first.

In a proposed method, the body of the patient is manually rotated around the rotation axis
from its second position into a third position after step (c) has been finished. In this third

position the body is lying face down on a second horizontal surface that supports the
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bodyweight. Herein, the second surface can be the top surface of an operating table. The
horizontal surfaces are defined to be juxtaposed, in a way that the second horizontal surface
is located laterally from the body of the patient at the side proximal to the rotation axis. Two

additional steps are included, namely, (d) and (e).

(d) The rotation of the body over the rotation axis while manual force is being exerted
thereon, such that the angle of the body with the first horizontal surface is being increased.
This automatically entails the angle thereof with the second horizontal surface
simultaneously being decreased by the same rate, which is done until it reaches a prone

position on the second horizontal surface.
(e) The stopping the manual rotation of the body, such that it assumes its third position.

For certain medical protocols, possibly other than spinal surgery, for instance nursing
protocols which may be outside the operating room, it is necessary to perform a full, 180°
rotation of a body onto the same surface. For instance, in which the patient remains to lie on
the same mattress of a nursing bed. Preferably, therefore the method therefore suits this

purpose as well.

In a further proposed method, the second horizontal surface is an extension of the first
horizontal surface, e.g. the left half of a mattress of which the right half forms the first

horizontal surface.

After medical protocols on the operating table have been finished, generally the body of the

patient needs to be rotated from lying face down on the operating table.

Preferably, therefore the method is particularly suitable for rotating the body of a patient lying
in a prone position on the top surface of the operating table, onto the nursing bed it was on
prior to the protocol. More preferably, in the part of the rotation that requires most effort when

performed manually, the body is supported by the system according to the invention.

In a proposed method, a system according to any of the proposed systems in the present
invention is provided, which is being used to support the body of the patient while it is being
rotated up to a predetermined angle with the horizontal surface. In particular, the body is
rotated around the rotation axis from a fourth position in which it is lying on a first horizontal
surface, e.g. an operating table, in prone position, into a fifth position in which the body is
lying in a stable, prone position, at an angle relative to the first horizontal surface. The

following steps (a) to (c) are included.
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(@) The sliding of the cushion in its deflated state in between the body of the patient lying
on the first horizontal surface and the back surface of the body, which is in its fourth position
upon commencing the sliding. Herein the cushion acts as according to the characterizing part
of the invention, namely a unitary, semi-rigid, portable board. The sliding operation is for
example accomplished while the cushion is being pushed towards the rotation axis at one of
its edges, in particular the edge opposite to the longitudinal edge that is being positioned

most near to the rotation axis, by a health care worker.

(b) The inflation of the cushion, so that it assumes the wedge shape, and supports the
body while it rotates around the rotation axis in the intended direction. By the rotation the
angle of the body with the first horizontal surface is being increased, which is done until the

body reaches its fifth position.
(c) The stopping the inflation of the cushion.

Prior to sideway rotating patients from the operating table back onto the nursing bed, the
latter is, like before the protocol, placed immediately next to the operating table, so that the
operating table is lateral from the patient at the intended side of its body over which it is
rotated. The body of the patient is to be rotated by 180° from its fourth position in order to

have it positioned back onto the nursing bed in supine position.

Preferably therefore, with the patient in fourth position, the method provides in the remainder
of a full rotation of 180° being performed, in particular, manually. Most preferably, the method

is particularly suitable for the patient to be rotated onto a surface other than the first.

In a proposed method, the body of the patient is manually rotated around the rotation axis
from its fifth position into a sixth position after step (¢) has been finished. In this sixth position
the body is lying on its back on a second horizontal surface that supports the bodyweight.

Herein, the second surface can be the top surface of a bed.

Before the rotation operation is performed, the cushion is generally not at the location of the
medical procedure — and stored at a remote storage location. In order for the system to be
positioned such that step (a) can be commenced, therefore, transportation of the system

from its storage location to this position is required.
Preferably therefore, the method provides in such transportation to be performed.

In a further proposed method, it includes the transportation of the cushion in its deflated state
from a remote storage location to a position above or on the first horizontal surface, laterally

from the body which is already lying on this surface, followed by the sliding step (a).
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The present invention also relates to an air inflatable cushion for use in rotating the body of a
patient around a rotation axis,

which body is lying on a horizontal surface, e.g. a bed, having posterior support points that
are formed by the points on the posterior surface thereof that are located under the hips and
shoulder blades,

which rotation axis is defined by the hip joint and shoulder joint at a common lateral side of

the body of the patient,

wherein the air inflatable cushion has two elastic exterior surfaces, e.g. of stretch material,
which are preferably mutually spaced apart by spacer material in deflated state of the
cushion, and are circumferentially joined together to form multiple edges, extending over

their common circumference,

wherein one of said two elastic surfaces of said cushion forms the top surface, and the other

one forms the bottom surface,

said cushion comprising an inflatable volume and having a deflated state, wherein the two

elastic surfaces are substantially parallel, such that the cushion has a flat shape,

and wherein the elastic surfaces have dimensions such that when the body of the patient is
lying on the top elastic surface in supine position prior to rotation, said top elastic surface
provides support of the posterior support points of the body of the patient, wherein a
longitudinal axis of said cushion extends parallel to the medial axis of the body, and a lateral

axis extends parallel to the lateral axis of the body,

said cushion further having an inflated state, wherein the two elastic surfaces bulge away
from each other, such that inflation of the cushion causes the cushion to assume a wedge

shape thereby rotating the body around said rotation axis,

wherein said cushion is embodied as a unitary, semi-rigid, portable board when in its deflated
state, which enables the sliding of the deflated cushion in between the body of the patient
and said horizontal surface, on which said body is lying in supine position, until its posterior
support points are being supported by the cushion at its top elastic surface, said deflated
cushion preferably having a rigidity so as to allow for the exertion of a pushing force on one
of its multiple edges during the sliding of the cushion in between the body of the patient and

said horizontal surface.
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The present invention also relates to an air inflatable cushion for use in rotating the body of a
patient around a rotation axis,

which body is lying on a horizontal surface, e.g. a bed, having posterior support points that
are formed by the points on the posterior surface thereof that are located under the hips and
shoulder blades,

which rotation axis is defined by the hip joint and shoulder joint at a common lateral side of

the body of the patient,

wherein the air inflatable cushion has two elastic exterior surfaces, e.g. of stretch material,
which are mutually spaced apart, and circumferentially joined together to form multiple

edges, extending over their common circumference,

wherein one of said two elastic surfaces of said cushion forms the top surface, and the other

one forms the bottom surface,

wherein one or more layers of spacer material and/or spacer elements are provided in the

interior of said cushion between the two elastic exterior surfaces,

said cushion comprising an inflatable volume and having a deflated state, wherein the two
elastic surfaces are substantially parallel spaced apart by said one or more layers of spacer

material and/or spacer elements, such that the cushion has a flat shape,

said cushion further having an inflated state, wherein the two elastic surfaces bulge away
from each other, such that inflation of the cushion causes the cushion to assume a wedge

shape thereby rotating the body around said rotation axis,

wherein said cushion is embodied as a unitary, semi-rigid, portable board when in its deflated
state, which enables the sliding of the deflated cushion in between the body of the patient
and said horizontal surface, on which said body is lying in supine position, until its posterior
support points are being supported by the cushion at its top elastic surface, said deflated
cushion preferably having a rigidity so as to allow for the exertion of a pushing force on one
of its multiple edges during the sliding of the cushion in between the body of the patient and

said horizontal surface.

The present invention also relates to a patient rotation system for rotating the body of a
patient comprises an air inflatable cushion having two elastic exterior surfaces, e.g. of stretch

material, wherein one of said two elastic surfaces of said cushion forms the top surface, and
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the other one forms the bottom surface. In deflated state the cushion has a flat shape and in
inflated state the two elastic surfaces bulge away from each other, such that inflation of the
cushion causes the cushion to assume a wedge shape thereby rotating the body around said
rotation axis. The cushion is embodied as a unitary, semi-rigid, portable board when in its
deflated state, which enables the sliding of the deflated cushion in between the body of the
patient and a horizontal surface, on which the body is lying in supine position, until its

posterior support points are being supported by the cushion at its top elastic surface.

The present invention also relates to the use of such an air inflatable cushion in rotating the

body of a patient around a rotation axis.

A second aspect of the present invention relates to an air inflatable cushion for use in

rotating the body of a patient around a rotation axis,

wherein the cushion has a top and bottom elastic exterior surface, e.g. of stretch material,
which are preferably mutually spaced apart by a spacer material in deflated state of the

cushion, and circumferentially joined together,

wherein said cushion comprises an inflatable volume and has a deflated state, wherein the
two elastic exterior surfaces are substantially parallel, such that the cushion has a flat shape,
said cushion further having an inflated state, wherein the elastic surfaces bulge away from
each other, such that inflation of the cushion causes the cushion to assume a wedge shape

thereby facilitating rotating the body around said rotation axis,

wherein said inflatable volume has an upper portion adapted to support a thoracic and
shoulder region of the body, a central portion adapted to support the abdominal region of the
body, and a lower portion adapted to the pelvic region of the body, e.g. said inflatable volume
being a single inflatable volume forming said upper, central, and lower portions, wherein — in
inflated state — said upper and lower portions each having a greater cross-section in a lateral
plane than said central portion of the inflatable volume adapted to support said abdominal

area.

The air inflatable cushion of the second aspect of the invention may comprises one or more

of the features discussed herein with reference to the first aspect of the invention.

The second aspect of the invention also relates to the use of such an air inflatable cushion in

rotating the body of a patient around a rotation axis.
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A third aspect of the invention relates to an air inflatable cushion for use in rotating the body
of a patient around a rotation axis,

which body is lying on a horizontal surface, e.g. a bed, having posterior support points that
are formed by the points on the posterior surface thereof that are located under the hips and
shoulder blades,

which rotation axis is defined by the hip joint and shoulder joint at a common lateral side of

the body of the patient,

wherein the air inflatable cushion has two elastic exterior surfaces, e.g. of stretch material,
which are preferably mutually spaced apart by spacer material in deflated state of the
cushion, and circumferentially joined together to form multiple edges, extending over their

common circumference,

wherein one of said two elastic surfaces of said cushion forms the top surface, and the other

one forms the bottom surface,

said cushion comprising an inflatable volume and having a deflated state, wherein the two

elastic surfaces are substantially parallel, such that the cushion has a flat shape,

and wherein the elastic surfaces have dimensions such that when the body of the patient is
lying on the top elastic surface in supine position prior to rotation, said top elastic surface
provides support of the posterior support points of the body of the patient, wherein a
longitudinal axis of said cushion extends parallel to the medial axis of the body, and a lateral

axis extends parallel to the lateral axis of the body,

said cushion further having an inflated state, wherein the two elastic surfaces bulge away
from each other, such that inflation of the cushion causes the cushion to assume a wedge

shape thereby rotating the body around said rotation axis,

wherein said inflatable volume has an upper portion adapted to support a thoracic and
shoulder region of the body, a central portion adapted to support the abdominal region of the
body, and a lower portion adapted to the pelvic region of the body, wherein — seen in plan
view onto the cushion — along at least one longitudinal edge of the cushion each of said
upper, central, and lower portions of the inflatable volume defines a section of a turning

edge, wherein said turning edge section of the central portion is indented or offset towards a
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center line of the cushion relative to said turning edge sections of said upper and lower

portions of the inflatable volume.

The air inflatable cushion of the third aspect of the invention may comprises one or more of
the features discussed herein with reference to the first and/or second aspect of the

invention.

The third aspect of the invention also relates to the use of such an air inflatable cushion in

rotating the body of a patient around a rotation axis.

The invention will now be described with reference to the appended drawings. In the

drawings:

- Fig. 1 shows a perspective top view of an exemplary embodiment of a system
according to the invention, the cushion being in deflated state.

- Fig. 2A shows in perspective top view the body of the patient in the first position on
the mattress of a wheeled nursing bed, that is, lying in a supine position on its top
surface, an operating table placed immediately next thereto.

- Fig. 2B shows the setting of Fig. 2 in the same view, with in addition the system of
Figure 1 in deflated state being positioned underneath the body, which is lying
thereon in supine position.

- Fig. 2C shows the setting of Fig. 3 in the same view, advanced therefrom in that the
body is now in the second position, that is, at an angle with the surface of the matrass
and being supported by the cushion in inflated state.

- Fig. 2D shows the setting of Fig. 4 in the same view, advanced therefrom in that the
body is now in the third position, that is, lying in a prone position on the operating
table, the cushion still being supported on the mattress of the nursing bed in its
inflated state.

- Fig. 2E shows the setting of Fig. 5 in the same view, advanced therefrom in that the
cushion is now in its deflated state.

- Fig. 3 shows a close up view of an example layer of spacer material.

Figure 1 shows an embodiment of a patient rotation system 1 according to the invention.

The system 1 comprises an air inflatable cushion 2 having two elastic exterior surfaces
3a, 3b, e.g. of air impermeable stretch material. The elastic surfaces are mutually spaced

apart, and circumferentially joined together to form multiple edges 4a-4e, extending over their
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common circumference 5, such that said elastic surfaces enclose an inflatable volume. One
of said two elastic surfaces 3a, 3b of said cushion 2 forms the top surface 3a, and the other

one forms the bottom surface 3b.

The cushion 2 is shown in its deflated state, such that the top elastic surface 3a is parallel to

the bottom elastic surface 3b, so that the cushion 2 has a flat shape.

Figure 2A shows a body 6 lying on a horizontal surface 12, namely, the mattress of a nursing
bed 13. The body 6 has posterior support points 7a-7d, indicated in fig. 2D, that are formed
by the points on the posterior surface 14 thereof, located posteriorly from the hips and

shoulder blades.

As illustrated in Figure 2C, the elastic surfaces 3a, 3b of the embodiment of system 1 have
dimensions such that when the body of the patient 6 is lying on the top elastic surface 3a in
supine position prior to rotation, said top elastic surface 3a provides support of the posterior
support points 7a-7d of the body of the patient 6; the support points being indicated in Figure
2D. When positioned under the patient prior to rotation, as illustrated in Figure 2C and 2D a
longitudinal axis 8 of the cushion 2 of the shown system 1 extends parallel to the medial axis

9 of the body 6, and a lateral axis 10 extends parallel to the lateral axis 11 of the body 6.

Figure 2D and 2E show the cushion 2 of the shown system 1 in an inflated state. As
illustrated, in this state the two elastic surfaces 3a, 3b bulge away from each other, such that
inflation of the cushion 2 causes the cushion 2 to assume a wedge shape. Thereby, it rotates
the body 6 around the rotation axis 15. This rotation axis 15 is defined by the hip and

shoulder joint at a common lateral side of the body of the patient 6.

The cushion 2 is embodied as a unitary, semi-rigid, portable board when in its deflated state,
shown in Figures 1, 2B and 2E which enables the sliding of the deflated cushion 2 in
between the body of the patient 6 and the horizontal surface 12. That is, the advancement
from the setting shown in Figure 2A, in which the body 6 is lying in supine position on the
horizontal surface 12, to that in Figure 2B, in which its posterior support points 7a-7d are
being supported by the cushion 2 at its top elastic surface 3a. As preferred, the deflated
cushion 2 of the embodiment has a rigidity so as to allow for the exertion of a pushing force
on one of its multiple edges 4a-4e during the sliding of the cushion 2 in between the body of

the patient 6 and the horizontal surface 12.

In the embodiment of the system 1 shown in Figures 1 and 2B-2E, each of the elastic
surfaces has a center line 16a, 16b that extends in the longitudinal direction of the cushion 2,

such that it evenly divides the lateral distance between the longitudinally extending edges 4a,
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4c. The elastic surfaces 3a, 3b moreover each have a midline 17a, 17b that extends in the
longitudinal direction of the cushion 2, such that it evenly divides the surface area thereby
defined. The shape of at least one of the elastic surfaces 3a, 3b of the cushion 2 is laterally
asymmetric, such that when the cushion 2 is in deflated state, the midline of each elastic
surface is laterally shifted with respect to the respective center line. This causes the rotation

of the body 6 resulting from inflating the cushion 2 being directed around the rotation axis 15.

As shown in Figure 1 and Figure 2E, in the shown system 1 the lateral asymmetry of at least
one of the elastic surfaces 3a, 3b of the cushion 2 is embodied by having a turning edge 4¢
of the cushion 2 comprise an indent 4e, which is directed towards the center line of the

elastic surfaces.

In deflated state, the spacing between the two elastic exterior surfaces 3a, 3b of the
shown system 1 is defined by one or more layers of a spacer material 18 in the interior of
said cushion 2. An example of its embodiment is shown in Figure 3, in which the spacer
material 18 is, as preferred, made out of elastically stretchable spacer fabric. The spacer
material 18 contributes to the semi-rigidity of the portable board when in deflated state. In the
shown embodiment, the spacer material 18 is elastically compressible in the direction
perpendicular to the plane of the elastic surfaces 3a, 3b, that is, over the thickness of the
cushion 2. This contributes to the cushion 2 being compressible, and that pressure resulting
from the weight of the body of the patient 6 being supported by the cushion 2, like shown in
Figure 2B and 2C, is distributed over a contact area in between the top surface 3a of the

cushion 2 and the posterior surface 14 of the body of the patient 6.

In the embodiment of Figure 1 and 2B-2E, a first layer of spacer material 18 is connected to
the top elastic surface 3a and second layer of spacer material 18 to bottom elastic surface
3b. The layers of spacer material 18 are, as preferred, each made out of the elastically
stretchable spacer fabric shown in Figure 3, allowing them to stretch together with the top
elastic surface 3a and the bottom elastic surface 3b, particularly during inflation, when
advancing from the setting in Figure 2B to 2C. The layers of spacer material 18 are, as
preferred, configured to cause the tendency for the two elastic surfaces 3a, 3b of the cushion
2 to move towards each other. Thereby it creates the tendency for the cushion 2 to return to
its deflated state upon inflation, thereby advancing from the setting in Figure 2D to 2E. The
spacer material 18 of the embodiment allows the cushion 2 to self-deflate immediately after

inflation is stopped.

The embodiment of the system 1 illustrated in Figure 1 and 2B-2E is embodied to be

maximally inflated and deflated at least 50 times before failure. Herein, failure is considered
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any loss of shape and/or self-deflating property, so that the 50 times of maximally in- and
deflating of the cushion 2 is possible before undue loss of elastic property of any spacer

material 18, or layer thereof.

The cushion 2 of the shown system 1 further comprises a rigid or semi-rigid frame 19,
that forms an outer contour of the cushion 2 in the plane of the elastic surfaces 3a, 3b, and
thereby forms its outer edges 4a-4e. The frame contributes to the semi-rigidity of the cushion
2 in deflated state, thereby enhancing the sliding of the deflated cushion 2 in between the
body of the patient 6 and the horizontal surface 12. That is, while advancing from the setting
of Figure 2A, in which the body 6 is lying in supine position on the horizontal surface 12, to
the setting in Figure 2B, in which its posterior support points 7a-7d are being supported by

the cushion 2 at its top elastic surface 3a.

In the shown system 1, the frame 19 is provided with two handles 20a, 20b, in the form of
two hand grip openings with an | shape that fits a hand, to form handles along a longitudinal
edge 4a of the cushion 2. This longitudinal edge 4a is located opposite to the edge 4c¢ that is
these two edges 4a, 4c¢ located most proximal to the rotation axis when positioned under the
patient as shown in Figure 2B and 2C. The handles 20a, 20b are mutually spaced apart by
between 0.5m and 0.8m. In this way, the handles 20a, 20b for example facilitate convenient
manual exertion of a pushing force on the cushion 2 by a single user while sliding the
cushion 2 in between the body of the patient 6 and the horizontal surface 12. That is, while
advancing from the setting of Figure 2A in which the body of the patient 6 is lying in supine
position on the horizontal surface 12, to the setting of Figure 2B in which its posterior support
points 7a-7d are being supported by the cushion 2 at its top elastic surface 3a. Moreover, the
handles 20a, 20b of the shown system 1 for example contribute to convenient manual
positioning of the cushion 2 by a single user of the system 1, during transport and handling of
the cushion 2.

The shown system 1 further comprises a pressure relief valve 21, e.g. which avoids
overpressurization of the cushion 2. According to an exemplary embodiment, it automatically
releases any amount of air that would result in the air pressure within the inflatable volume
exceeding a predetermined value that corresponds to the air pressure in the inflatable
volume when the cushion 2 is in its maximum inflated state. In this way, the pressure relief

valve 21 prevents the cushion 2 from being overinflated.

In the shown system 1, the cushion is dimensioned such that when in maximum
inflated state, illustrated in Figure 2B, it supports the body of the patient 6 while it is at an

angle of between 45° to 75° with the horizontal surface 12.
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Furthermore, the inflatable volume of the cushion 2 of the shown system 1 in inflated
state is minimized by minimizing the ratio between the inflatable volume and the surface area
of the elastic surfaces 3a, 3b of the cushion 2 in inflated state, according to an exemplary
embodiment by minimizing the length of the multiple edges 4a-4e, and by minimizing the
surface area of the elastic surfaces 3a, 3b, by minimizing their longitudinal and lateral

extension.

In the shown system 1 moreover the surface friction between the top elastic surface
3a of the cushion with the posterior surface 14 of the body of the patient 6, and between the
bottom elastic surface 3b of the cushion 2 with the horizontal surface 12 is minimized. This
friction is encountered while the cushion 2 is being slid in between the body 6 and said
horizontal surface 12, thus by advancing from the setting in Figure 2A to that in Figure 2B.
This is accomplished by minimizing the thickness of the cushion 2 in deflated state, namely
by dematerialization, and by minimizing the weight of the cushion 2, namely by
dematerialization and making up of parts by materials with minimal density, and by
minimizing the surface area of the elastic surfaces 3a, 3b, namely by minimizing their
longitudinal and lateral extension, and by minimizing the surface roughness of the elastic
surfaces 3a, 3b, namely by providing them with a smooth coating, and by maximizing the
flatness of the elastic surfaces 3a, 3b, namely by providing a tight span thereof, and

minimizing variations in thickness of the cushion 2.

The advancement between steps in a possible execution of the method according to
the invention are shown in Figures 2A to 2C, for rotating the body of a patient 6 around the
rotation axis 15, making use of a patient rotation system according to the shown system 1 of

the system according the invention.

In Figure 2A, the first position in the execution of the method is illustrated in which the body 6
is lying on a first horizontal surface 12, namely the top surface of the mattress of a wheeled
nursing bed 13, in supine position, the posterior support points 7a-7d being supported
thereby. Figure 2C illustrates the second position in which the body 6 is lying in a stable,

supine position at an angle 25 relative to the first horizontal surface 12.

The advancement from the setting of Figure 2A to that in Figure 2C is accomplished by
executing at least following steps according to the method of the invention, in which the
advancement from the setting illustrated in Figure 2A to that in Figure 2B is accomplished by

step (a), and from the setting in Figure 2B to that in Figure 2C by step (b) and possibly (c).

(@) Sliding the cushion 2 in its deflated state in between the body of the patient 6 lying on

the first horizontal surface 12, and the posterior surface 14 of the body 6, which is in its first
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position, as shown in Figure 2A. Herein, the cushion 2 acts as a unitary, semi-rigid, portable
board. The sliding for example involves manually exerting a horizontal pushing force on one

of its edges 4a, so as to push the cushion 2 underneath the body 6.

(b) Inflating the cushion 2 so that it assumes a wedge shape, thereby rotating the body 6
around the rotation axis 15. Therewith the angle 25 of the body 6 with the first horizontal
surface 12 is being increased, until the body 6 is in its second position, depicted in Figure
2C.

(c) Stopping the inflation of the cushion 2.

In the execution of the method, the second position depicted in Figure 2C is as preferred,
further specified in that the angle 25 of the body 6 with the first horizontal surface 12 therein

is between 45° and 75°.

The further advancement between steps in a possible execution of the method according to
the invention is shown in Figures 2C to 2E, wherein the body of the patient is manually
rotated around the rotation axis 15 from its second position, shown in Figure 2C, into a third
position, shown in 2D after step (c) has been finished. In the execution of the method, in the
third position the body 6 is lying in a prone position on a second horizontal surface 22,
namely the top surface of an operating table 23. The anterior surface 24 of the body 6 is
therein being supported by the second horizontal surface 22. As illustrated in Figures 2B to
2E, the second horizontal surface 22 and the first horizontal surface 12 are juxtaposed, the
second horizontal surface 22 being located laterally from the body of the patient 6 at the side

proximal to the rotation axis 15.

The advancement from the setting of Figure 2C to that in Figure 2E is accomplished by
executing at least following steps according to the method of the invention, in which the
advancement from the setting of Figure 2C to that in Figure 2D is accomplished by step (d)
and (e). The advancement from the setting in Figure 2D to that in Figure 2E can take place

after, or simultaneous to (e).

(d) Rotating the body 6 over the rotation axis 15 while exerting manual force thereon,
such that the angle thereof with the first horizontal surface 12 is being increased, and the
angle thereof with the second horizontal surface 22 is simultaneously being decreased by the

same rate, until the body 6 is in a prone position on the second horizontal surface 22.

(e) Stopping the manual rotation of the body 6, such that it assumes its third position,

depicted in Figure 2E.
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CONCLUSIES

1. Een patiéntwentelsysteem om het lichaam van een patiént om een rotatie-as te
wentelen,

welk lichaam op een horizontaal oppervlak ligt, bijv. een bed, en posterieure
steunpunten heeft, gevormd door de punten aan diens posterieure opperviak die zich onder
de heupen en schouderbladen bevinden,

welke rotatie-as gedefinieerd is door het heup- en schoudergewricht aan een
gemeenschappelijke laterale zijde van het lichaam van de patiént,

en welk systeem een luchtopblaasbaar kussen omvat dat twee elastische
buitenoppervlakken heeft, bijv. van rekbaar materiaal, aan de omtrek hiervan aan elkaar
verbonden om zo meerdere randen te vormen, die zich over de gemeenschappelijke omtrek
ervan uitstrekken,

waarbij een van de twee elastische buitenoppervlakken van het kussen het bovenste
oppervlak vormt, en de andere het onderste oppervlak,

waarbij het kussen een opblaasbaar volume omvat en een leeggelopen toestand
heeft, waarin de twee elastische oppervlakken vrijwel volledig parallel aan elkaar zijn, zodat
het kussen een platte vorm heeft,

en waarbij de elastische opperviakken zodanige afmetingen hebben dat wanneer het
lichaam van de patiént gesupineerd op het bovenste oppervlak ligt alvorens wenteling
plaatsvindt, het bovenste opperviak de posterieure steunpunten van het lichaam van de
patiént ondersteunt, waarbij een lengteas van het kussen zich parallel aan de mediale as van
het lichaam uitstrekt, en een laterale as zich parallel aan de laterale as van het lichaam
uitstrekt,

waarbij het kussen verder een opgeblazen toestand heeft, waarin de twee elastische
oppervlakken van elkaar af bollen, zodanig dat het kussen door het opblazen ervan een wig-
vorm aanneemt waarmee deze het lichaam om de rotatie-as wentelt,

met het kenmerk, dat

het kussen is uitgevoerd als een semi-star, enkele eenheid vormend, draagbaar plank
wanneer het in diens leeggelopen staat verkeert, hetgeen het mogelijk maakt dat het
leeggelopen kussen tussen het lichaam van de patiént en het horizontale opperviak, waarop
het lichaam gesupineerd ligt, wordt geschoven, totdat diens posterieure steunpunten door het
kussen aan het bovenste oppervlak ervan worden ondersteund, waarbij het leeggelopen
kussen bij voorkeur een zodanige starheid heeft dat het de uitoefening van een duwkracht op
een van de meerdere randen ervan gedurende het schuiven van het kussen tussen het

lichaam van de patiént en het horizontale opperviak mogelijk maakt.
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2. Systeem volgens conclusie 1, waarbij het opblaasbare volume een bovengedeelte
heeft dat is ingericht om een thoracale en schouderstreek van het lichaam te ondersteunen,
een middengedeelte ingericht om de abdominale streek van het lichaam te ondersteunen, en
een ondergedeelte ingericht om de bekkenstreek van het lichaam te ondersteunen, waarbij
het opblaasbaar volume bij voorkeur een enkel opblaasbaar volume is dat het boven-,
midden- en ondergedeelte vormt, waarbij — in opgeblazen toestand — het boven- en
ondergedeelte elk in een lateraal vlak een grotere dwarsdoorsnede hebben dan het
middengedeelte van het opblaasbare volume ingericht om de abdominale streek te

ondersteunen.

3. Systeem volgens conclusie 1 of 2, waarbij het opblaasbaar volume een
bovengedeelte heeft dat is ingericht om een thoracale en schouderstreek van het lichaam te
ondersteunen, een centraal gedeelte ingericht om de abdominale streek van het lichaam te
ondersteunen, en een ondergedeelte ingericht om de bekkenstreek van het lichaam te
ondersteunen, waarbij — het kussen van bovenaf in horizontale projectie gezien — langs ten
minste een lengteas van het kussen elk van de boven-, midden-, en bovengedeelten van het
opblaasbaar volume een segment van een wentelrand definieert, waarbij het
wentelrandsegment van het middengedeelte ingekeept of gebogen is naar een middellijn van
het kussen ten opzichte van de wentelrandsegmenten van boven- en ondergedeelten van het

opblaasbaar volume.

4. Systeem volgens conclusie 1, 2 of 3, waarbij, in de leeggelopen toestand, een
tussenruimte tussen de twee elastische buitenoppervlakken is opgevuld door een of meer
lagen en/of elementen van een opvulmateriaal binnenin het kussen, welk opvulmateriaal
bijdraagt aan de semi-starheid van het draagbare, board-achtige kussen wanneer deze in

leeggelopen toestand verkeert.

5. Systeem volgens conclusie 4, waarbij het opvulmateriaal elastisch comprimeerbaar
is in de richting loodrecht op het viak van de elastische oppervlakken, zodanig dat het kussen
comprimeerbaar is en dat druk die voorkomt uit het ondersteunen van het gewicht van het
lichaam van de patiént door het kussen wordt verdeeld over een contactopperviak tussen het
bovenste oppervlak van het kussen en het posterieure oppervlak van het lichaam van de

patiént.

6. Systeem volgens conclusie 4 of 5, waarbij een eerste laag opvulmateriaal
verbonden is met het bovenste elastische oppervlak en een tweede laag opvulmateriaal met

het onderste elastische oppervlak, bijv. over het gehele bereik ervan,
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en waarbij, bij voorkeur, de lagen elk bestaan uit elastisch rekbaar opvulweefsel dat
de lagen toestaat gezamenlijk met het bovenste elastische opperviak en onderste elastische
oppervlak te rekken, waarbij, bij voorkeur, de lagen van elastisch rekbaar opvulweefsel
vormgegeven zijn om de twee elastische oppervlakken van het kussen te doen neigen naar
elkaar toe te bewegen, waarmee het de neiging van het kussen om bij het opblazen ervan
naar diens leeggelopen staat terug te keren bewerkstelligt, bijv. het in staat stelt zichzelf van

lucht te ledigen, bijv. direct nadat het opblazen is gestaak.

7. Systeem volgens een van de voorgaande conclusies, waarin het kussen ingericht is
om ten minste 50 maal maximaal te worden opgeblazen en laten leeggelopen alvorens het
faalt, bijv. in de zin van verlies van vorm en/of de eigenschap zichzelf van lucht te kunnen
ledigen, bijv. alvorens buitensporig verlies van elasticiteit van enig opvulmateriaal of laag

ervan.

8. Systeem volgens een van de voorgaande conclusies, waarbij het kussen bovendien
een star of semi-star geraamte omvat dat een buitenste omlijning vormt van het kussen in het
vlak van de elastische oppervlakken, bijv. diens buitenste randen vormt,

welk geraamte bijdraagt aan de semi-starheid van het kussen in leeggelopen
toestand, waarmee deze het schuiven van het leeggelopen kussen tussen het lichaam van de
patiént en het horizontale oppervlak, waar het lichaam gesupineerd op ligt, totdat de
posterieure steunpunten ervan worden ondersteund door het kussen aan diens bovenste

elastische oppervlak, verbetert.

9. Systeem volgens conclusie 8, waarbij het geraamte is voorzien van een of
meerdere handgrepen, bijv. een of meerdere openingen die handgrepen vormen, bijv. twee
handgreep-openingen met een I-vorm die een hand ompassen langs een lengteas van het
kussen, bijv. gesitueerd tegenover de ingekeepte rand, bijv. met een onderlinge afstand van
0.5m tot 0.8m,

bijvoorbeeld om het zo voor een enkele gebruiker mogelijk te maken op gemakkelijke
wijze een duwkracht op het kussen uit te oefenen, gedurende het schuiven van het kussen
tussen het lichaam van de patiént en het horizontale oppervlak, waar het lichaam
gesupineerd op ligt,

en/of het op gemakkelijke wijze positioneren ervan door een enkele gebruiker van het

systeem, tijdens het vervoeren en hanteren van het kussen.

10. Systeem volgens een van de voorgaande conclusies, waarbij het kussen
bovendien een overdrukventiel omvat, bijv. welke het onder te hoge druk zetten van het

kussen vermijdt, bijv. welke automatisch elke hoeveelheid lucht die ertoe zou leiden dat de
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luchtdruk in het opblaasbare volume een vooraf vastgestelde waarde, die overeenkomt met
de luchtdruk in het opblaasbaar volume wanneer het kussen in diens maximaal opgeblazen
toestand verkeert, overschrijdt, hieruit doet uitstromen,

zodanig dat het overdrukventiel voorkomt dat het kussen te ver wordt opgeblazen.

11. Systeem volgens een van de voorgaande conclusies, waarin het kussen zodanig
is gedimensioneerd dat wanneer het in maximaal opgeblazen toestand verkeert, deze het
lichaam van de patiént ondersteunt terwijl het een hellingshoek van tussen 45° en 75° met het

horizontale oppervlak heeft.

12. Systeem volgens een van de voorgaande conclusies, waarbij het opblaasbare
volume van het kussen in opgeblazen toestand geminimaliseerd is door ten minste

de verhouding tussen het opblaasbare volume en de oppervlakte van de elastische
oppervlakken van het kussen in opgeblazen toestand te minimaliseren, bijv. door de lengte
van de meerdere randen te minimaliseren, bijv. door deze zo veel mogelijk te voorzien van
een gebogen vormen, en/of door

de oppervlakte van de elastische oppervlakken te minimaliseren, bijv. door het bereik

hiervan in de lengte- en laterale richting te minimaliseren.

13. Systeem volgens een van de voorgaande conclusies, waarbij de
oppervlaktewrijving tussen het bovenste elastische opperviak van het kussen met het
posterieure oppervilak van het lichaam van de patiént, en tussen het onderste elastische
oppervlak van het kussen met het horizontale oppervlak, ondervonden gedurende het
schuiven van het kussen tussen het lichaam en het horizontale oppervlak, geminimaliseerd is
door ten minste

de dikte van het kussen in leeggelopen toestand te minimaliseren, bijv. middels
dematerialisatie, en/of door

het gewicht van het kussen te minimaliseren, bijv. middels dematerialisatie en het
vervaardigen van onderdelen uit materialen met minimale dichtheid, en/of door

de oppervlakteruwheid van de elastische oppervlakken te minimaliseren, bijv. door
deze te voorzien van een gladde deklaag, en/of door

de platheid van de elastische oppervlakken te maximaliseren, bijv. door deze te
voorzien van een strakke overspanning, en variaties in de dikte van het kussen te

minimaliseren.

14. Systeem volgens een van de voorgaande conclusies, bovendien omvattende een
bevestigingssamenstel, welke is ingericht ter bevestiging of opslag, bijv. opgehangen langs

een muur, van het leeggelopen kussen op een vaste locatie, bijv. in een operatickamer.
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15. Werkwijze voor het wentelen van het lichaam van een patiént om een rotatie-as,

vanuit een eerste positie waarin het lichaam gesupineerd op een eerste horizontale
oppervlak ligt, bijv. een bed, diens posterieure steunpunten hierdoor ondersteund,

naar een tweede positie waarin het lichaam in een stabiele, gesupineerde positie
onder een hoek met het eerste horizontale oppervlak ligt,

in welke werkwijze gebruik gemaakt wordt van een patiéntwentelsysteem volgens een
van de voorgaande conclusies,

welke werkwijze de volgende stappen omvat:

(@) het schuiven van het kussen in diens leeggelopen toestand waarbij het kussen

fungeert als een enkele eenheid vormend, semi-star, draagbaar board, tussen het

lichaam van de patiént liggend op het eerste horizontale oppervlak en het posterieure

oppervilak van het lichaam, dat zich in de eerste positie bevindt,

bijv. waarbij het schuiven een handmatige uitoefening van een horizontale

duwkracht op een van de randen ervan met zich meebrengt om het kussen onder het

lichaam te duwen,

(b) het opblazen van het kussen zodat deze een wig-vorm aanneemt, daarmee

het lichaam om een rotatie-as wentelend, waarbij de hoek van het lichaam met het

eerste horizontale oppervlak toeneemt, totdat het lichaam zich in de tweede positie

bevindt,

(c) het staken van het opblazen van het kussen.

16. Werkwijze volgens conclusie 15, waarbij de tweede positie er nader in
gespecificeerd is dat daarin de hoek van het lichaam ten opzichte van het eerste horizontale

oppervlak tussen 45° en 75° ligt.

17. Werkwijze volgens conclusie 15 of 16, waarbij het lichaam van de patiént
handmatig om de rotatie-as wordt gewenteld van de tweede positie naar een derde positie
nadat stap (c) is voltooid,

in welke derde positie het lichaam geproneerd op een tweede horizontale oppervliak
ligt, bijv. een operatietafel, het anterieure oppervlak van het lichaam ondersteund door het
tweede horizontale oppervlak,

welke tweede horizontale opperviak en het eerste horizontale oppervlak
nevengeschikt zijn, waarbij het tweede horizontale oppervlak zich lateraal van het lichaam
van de patiént bevindt aan de voor de rotatie-as dichtstbijzijnde zijde ervan,

de werkwijze verder de volgende stappen omvattende:

(d) het wentelen van het lichaam om de rotatie-as gedurende het erop uitoefenen

van handmatige kracht,
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zodat de hoek ervan ten opzichte van het eerste horizontale oppervlak toeneemt, en
de hoek ervan met het tweede horizontale opperviak gelijktijdig in dezelfde mate afneemt,

totdat het zich geproneerd op het tweede horizontale oppervlak bevindt,

(e) het staken van de handmatige wenteling van het lichaam, zodat het de derde

positie aanneemt.

18. Werkwijze volgens conclusie 17, waarbij het tweede horizontale opperviak een
verlenging is van het eerste horizontale oppervlak, bijv. een linkerhelft van een matras

waarvan de rechterhelft het eerste horizontale oppervlak vormt.

19. Werkwijze voor het wentelen van het lichaam van een patiént om een rotatie-as,
waarin gebruik gemaakt wordt van een patiéntwentelsysteem volgens een van de
voorgaande conclusies,

in welke werkwijze het systeem toegepast wordt om het lichaam van de patiént om de
rotatie-as te wentelen,

van een vierde positie waarin het lichaam geproneerd op een eerste horizontale
oppervlak ligt, bijv. een operatietafel, de anterieure steunpunten ervan hierdoor ondersteund,

naar een vijfde positie waarin het lichaam in een stabiele, geproneerde positie onder
een hoek met het eerste oppervlak ligt,

welke werkwijze de volgende stappen omvat:

(@) het schuiven van het kussen in diens leeggelopen toestand waarbij het kussen

fungeert als een enkele eenheid vormend, semi-star, draagbaar board, tussen het

lichaam van de patiént liggend op het eerste horizontale oppervlak en het anterieure
oppervlak van het lichaam, dat zich in de vierde positie bevindt,

bijv. waarbij het schuiven een handmatige uitoefening van een horizontale
duwkracht op een van de randen ervan met zich meebrengt om het kussen onder het
lichaam te duwen,

(b) het opblazen van het kussen zodat deze een wig-vorm aanneemt, daarmee

het lichaam om een rotatie-as wentelend, waarbij de hoek van het lichaam met het

eerste horizontale oppervlak toeneemt, totdat het lichaam zich in de vijfde positie
bevindt,

(c) het staken van het opblazen van het kussen.

20. Werkwijze volgens conclusie 19, waarbij het lichaam van de patiént handmatig
wordt gewenteld van de vijfde positie naar een zesde positie nadat stap (c) is voltooid,

waarin het lichaam gesupineerd op een tweede horizontale oppervlak ligt, bijv. een
bed, de posterieure steunpunten van het lichaam ondersteund door het tweede horizontale

oppervlak.
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21. Werkwijze volgens een van de conclusies 16-20, welke transport van het kussen
in leeggelopen toestand omvat van een opslagplaats op afstand naar een positie boven of op
het eerste horizontale oppervlak, lateraal van het lichaam van de reeds op het eerste

5 horizontale oppervlak liggende patiént, gevolgd door de stap van het schuiven.






Fig. 2C
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ABSTRACT

A patient rotation system for rotating the body of a patient comprises an air inflatable cushion
having two elastic exterior surfaces, e.g. of stretch material, wherein one of said two elastic
surfaces of said cushion forms the top surface, and the other one forms the bottom surface.
In deflated state the cushion has a flat shape and in inflated state the two elastic surfaces
bulge away from each other, such that inflation of the cushion causes the cushion to assume
a wedge shape thereby rotating the body around said rotation axis. The cushion is embodied
as a unitary, semi-rigid, portable board when in its deflated state, which enables the sliding of
the deflated cushion in between the body of the patient and a horizontal surface, on which
the body is lying in supine position, until its posterior support points are being supported by

the cushion at its top elastic surface.
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Box No. i Basis of this opinion

1. This opinion has bean established on the basis.of the latest sot of ¢laims Hled before tha start of the search.
2. With regard fo any auclectide andior amino acid sequence disclosed in the gpplication and necessary o the
claimead invention, this opinion has been established on the basia of:
a. type of material:
1 asequence listing
L1 tableds) related o the sequence listing
b format of matetiak
O onpaper
B3 iy eizctranic form
. timerof filingfurnishing:
£l contained in the application asfiled.
L3 filed together with the application: in electranic form.
1 fumished subsequently for the purposes of search.

3. L1 v addition, in the case thal more than one version or copy of a sequence listing andor table relating thersto
has bean filed or fuinished the required staterpents that the information in the subseguent or additional
copies is identical to that in the application as fled or does ot go beyond the application as filed, as
gppropriate, wera furnishad

4. Additional commenis:

Box No. V' Reasoned statement with regard 10 novelty, inventive step or industrial applicability;
citations and explanations supporting such siatement

1. Statement

Nowvealty ¥es: Claims 36, 8410, 14
No: Claims 1.2, 7 1113, 1521
inventtive step Yes: Claims: 36,89, 14
No: Claims 1.2, 701013 1502
indusirial applicability Yeog: Claims 1-2%
Mg Clains
2. Gitations and axplanations

see separate shest
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Box Ne. Vit Certain defects in the application

see separate sheet

Box No, Vil Cernain observations on the application

sea separate sheet
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

3 Relference is made 1o the {ollowing document:

D1

US 2009/106893 A1 (BLEVINS JERRY [US]) 30 april 2009
(2009-04-30)

2 The present application does nof meet the criteria of patentability, because
the subject-matter of claims 1, 15 and 18 is nol new.

2.1 D1 discloses (see alinea [0032] -~ [0038]. Hguren 1-18; references in
parentheses applying to this document):

Een patidntwentgisysteem (100, 200) om het lichaam van sen paliént
om: een rolatie-as te wentelen, welk lchaam op een horizontaal
opperviak gl bijv. een bed, en posterieure steunpunten heefl,
gevormd door de punten san diens posterisure opperviak die zich
onder de heupen en schouderbladen bevinden,welke rolatie-as
gedefinigerd is door het heup~ en schoudsrgewricht aan een
gemeenschappelike laterale zijde van het lichaam van de patiént, en
welk systeem {100, 200) sen luchtopblaasbaar kussen omvat dat
twee slastische builenopperviakken (100a, 100b) heefl, bijv. van
rekbaar materiaal, aan de omtrek hiervan aan stkaar verbonden om
zo meerdere randen e vormen, die zich over de gemeenschappelijke
omirek ervan uilstrekken, waarbij een van de twee slastische
buitenopperviakken van het kussen het bovenste opperviak vormt
(100a}, en de andere het onderste opperviak (100}, waarbij het
kussen esnh upblaasbaar volume omval enesn leeggelopen toestand
hesit, waarin de twee elastische opperviakken (100a, 100b} vrijwel
volledig parallel aan elkaar zijn, zodat het kussen een platte vorm
heeft,en waarbij de elastische opperviakken zodanige afmetingen
hebben dat wanneer hel lichaam van de patiént gesupineerd op het
hovenste opperviak ligt alvorens wenteling plaatsvindt, het bovenste
opperviak de posterieure steunpunten van het lichaam van de patiént

FormNL2STR Istpaiaiasheatl fduly SUEEY (sheet 1}
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ondsrsieunt, waarbij een lengleas van het kussen zich paraliel aan de
mediale as van het lichaam uitstrekt, en een laterale as zich parallel
aan de laterale as van het lichaam uitstrekt,waarbif het kussen verder
een opgeblazen toestand heefll, waarn de ilwee -elaslische
opperviakken {100a, 100b) van elkaar af bollen, zodanig dat het
kussen door het opblazen ervan een wig-vorm aanneemi waarmee
daze het lichaam om de rotalie-as wentell, waarbij het kussen is
uitgevoerd als sen semi-star, enkele eenheid vormend, draaghaar
plank wanneser hel in diens leegyelopen staat verkeert, helgesn het
mogelijk maant dat het legggelopen kussen fussen het lichaam van
de patiént en het horizontale opperviak, waarop het lichaam
gesupinesed figl,  wordt geschoven, foldat diens  posterieurs
steunpunten door fiet Kussen aan het bovensle opperviak srvan
worden ondersteund, waarbli hel leeggelopen kussen b voorkeur
gen zodanige starheid heelt dat het de uitcelening van esn duwkracht
op gen van de meerdere randen ervan gedurende het schulven van
het kussen tussen hel lichaam van de patiént en het horizoniale
opperviak mogeliik maakt ().

{*} the feature ".hetgeen het mogsliik maakt dat het lesggelopen Kussen
tussen het lichaam van de patiént en het horizontale opperviak, waarop het
tichaam gesupineerd ligl, wordt geschoven, lotdat diens posteneure
steunpunten door het kussen aan het bovensie opperviak ervan worden
ondersteund, waarbi] het lesggelopen kussen bij voorkewr een zodanige
starheid heeft dal het de uitcefening van een duwkracht op een van de
meeardere randen ervan gedurende bet schuiven van het kussen tussen het
lichaam van de patiént en het horizontale oppervlak mogelijk maakt." is not
clear. See also Re ltem VHI below,

2.2 Accerdingly the methods claimed in claims 15 and 19 are also not considered
to be new.

3 Dependent claims 2, 7, 16-12, 16-18, 20, 21 do not contain any featuwres
which, in combination with the features of any claim to which they refer, meet
the requirements of novelty. See comesponding passages of the Search
Report.

FormNLASTR Istpaiaiasheatl fduly SUEEYN (sheet &)
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Certain defects in the application

1 The features of the claims are not provided with reference signs placed in
parantheses.

Re ltem VHI

Certain observations on the application
1 Claims 1and 11 are not clear;

1.1 in claim 1 the feature “.hetgeen het mogeliik maakt dal hel lesggelopen
kussen tussen het lichaam van de patiént en het horizontale opperviak,
waarop het lichaam gesupineerd Hgt, wordt geschoven, toidat diens
posterieura steunpunten door het kussen aan het bovenste opperviak ervan
worden ondersieund, waarbij het lesggelopen kussen bBif voorkeur sen
zodanige starheid heelt dat het de uitoefening van een duwkracht op een van
de meerdere randen etvan gedurende het schuiven van het kussen tussen
het lichaam van de palidnt en het horizontale opperviak mogelik maakt.” is
defined ag a result o be achieved. it is not clear how a cushion comprising
only two elastic shests can be pushed undermeath a patient and the surface
ot which the patient Is already present. It appears an essential feature is
missing.

Since the patient is not part of the claimed subject matter, also the system of
D1 is considered to be able o parform this feature.

1.2 in claim 11 the patient cannot be part of the claimed subject matter.

FormNLASTR Istpaiaiashestl fduly SUEEN (sheet 3}
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