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10 (57) Abstract: The present invention relates to ergonomic supports in medical

environment. In order to provide improved ergonomic support while providing
a minimum impact of the user's activities, an ergonomic support device (10) for
users in medical environment is provided. The support device comprises a seat-
ing support arrangement (14), an X-ray shielding arrangement (18) and a base
support structure (12). The base support structure provides mechanical support
for the seating suppott arrangement and the X-ray shielding arrangement. The
seating support arrangement comprises a seat support surface (16) that is con-
figured for supporting a buttocks area of a user. The X-ray shielding arrange-
ment comprises at least one X-ray shield (20) that is configured for shielding at
least a part of an X-ray radiation to which a user is exposed to while supported
by the suppott surface. The at least one X-ray shield is movably mounted to the
base support structure to be adjustable in its position relative to a user at least
partly resting on the seat support surface.
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Ergonomic support device for users in medical environment

FIELD OF THE INVENTION
The present invention relates to ergonomic supports, and relates in particular
to an ergonomic support device for users in medical environment, to a medical laboratory

equipment arrangement and to a method for X-ray imaging of a patient.

BACKGROUND OF THE INVENTION

In medical environments, such as in cathlabs or other operating rooms in a
hospital, numerous activities may require a standing or leaning position of a user, i.c. a
surgeon, physician or other support personnel, during examinations or interventions of a
patient. This may result in substantial physical workload for the user. Further, when X-ray
radiation is used such as for imaging a patient, individually worn X-ray protections have to
be used which add further weight, thus further increasing the physical workload.

DE 19643623 A1 describes a radiation shield and a saddle seat for supporting
behind the shield. The radiation shield is provided with openings through which a seated user
may extend his arms. The height of the radiation shield may be adjustable.

JP 2013-128511 A discloses an X-ray protective device to be used by an
operator of a medical angiography device or X-ray CT device. A frame is shaped to surround
a standing person and is partly open at the rear or on the side. A chair may be provided within
the frame. Further, the frame may be provided with an X-ray shield comprising one or more
X-ray protective sheets formed so as to surround a person. The sheets are optionally
removable for maintenance or replacement.

However, it has been shown that these solutions may restrict the user’s

activities for example when performing medical interventions in a cathlab.

SUMMARY OF THE INVENTION

There may thus be a need to provide improved ergonomic support having a
reduced impact on the user’s activities.

This need may be addressed by the subject-matter of the independent claims;

further embodiments are incorporated in the dependent claims. It should be noted that the
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following described aspects of the invention apply also for the ergonomic support device for
users in medical environment, for the medical laboratory equipment arrangement and for the
method for X-ray imaging of a patient.

According to the present invention, an ergonomic support device for users in
medical environment is provided. The support device comprises a seating support
arrangement, an X-ray shielding arrangement and a base support structure. The base support
structure provides mechanical support for the seating support arrangement and the X-ray
shielding arrangement. The seating support arrangement comprises a seat support surface that
is configured for supporting a buttocks area of a user. The X-ray shielding arrangement
comprises at least one X-ray shield that is configured for shielding at least a part of an X-ray
radiation which a user is exposed to while supported by the support surface. The at least one
X-ray shield is movably mounted to the base support structure to be adjustable in its position
relative to a user at least partly resting on the seat support surface, the at least one X-ray
shield being movable from a first position to a second position and vice versa.

This provides flexibility for the user, since the X-ray shield can be moved
between different positions. Thus, the device can move from a first position, in which a user
can for example easily access the support surface in order to seat himself thereon, to a second
position providing effective shielding from X-ray radiation. In other words, the second
position provides a user with more shielding from incident radiation, in particular scattered
X-ray radiation.

As aresult, the seating surface may be easily accessible when a user positions
himself for example near an X-ray imaging system, while a relatively high radiation shielding
can be provided at other times, for example when the user is seated and such system is in use.
Further, for example, the shield may be moved to the first position briefly during an ongoing
medical procedure, when a physician needs to have unimpeded access to a patient on the
table temporarily.

The term “ergonomic support device” refers to a device that physiologically
supports the user. The ergonomic support thus provides physical support for the user. The
support provides a load bearing function that provides relief to the user. The load bearing
function reduces the resulting loads to be carried by the musculoskeletal system of the user,
1.¢. the system of primarily bones, muscle and sinews.

For example, the “user” in the medical environment is a physician, e.g. a

cathlab physician. The term “cathlab” refers to a catheter laboratory. The cathlab may be
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provided as an operational room for examination and interventional procedures of patients,
such as in a hospital.

The medical environment relates, in particular, to the field of X-ray imaging of
other procedures where X-ray radiation is applied. In other examples, other types of radiation
are provided for which a shielding is required.

The X-ray shield provides X-ray protection and comprises X-ray absorbing
material such as lead or other suitable materials.

The ergonomic support device can also be referred to as an ergonomic support
apparatus. The seating support arrangement can also be referred to as a seating support
device. The X-ray shielding arrangement can also be referred to as an X-ray shielding device.

The movability of the X-ray shield provides the advantage that a user can take
place on the seat support surface even when he/she is wearing a front apron, which may be
heavy and which may thus obstruct the user’s movement. After being placed, the X-ray
shield can be moved in front of the user, i.e. between the user and a potential source of X-ray
radiation. During phases of non-use, the X-ray shielding can easily be moved away, ¢.g. to
the side or behind the user to increase freedom of movement for the user.

The ergonomic support is provided for cathlab physicians, but can also be used
for other users, ¢.g. doctors, who have issues with posture. The ergonomic support is also
provided for users who have issues with X-ray protection in their working environments, for
example, physicians in different medical fields, surgeons, dentists, and also hairdressers,
make-up artists, nurses, radiologic technicians and other caretakers who need to achieve a
bending posture in relation to a patient while being protected by radiation shielding.

In an example, the ergonomic support device is provided as a retrofit kit for
converting a base support structure with a seating support arrangement into an ergonomic
support device for users in medical environment. The retrofit kit comprises an X-ray
shielding arrangement. The X-ray shielding arrangement is provided with a mounting adapter
configured to be mounted to a base support structure providing mechanical support for a
seating support arrangement and the X-ray shielding arrangement. The X-ray shielding
arrangement comprises at least one X-ray shield that is configured for shielding at least a part
of an X-ray radiation which a user is exposed to while supported on a support surface. The at
least one X-ray shield is movably mountable to a base support structure to be adjustable in its
position relative to a user at least partly resting on the seat support surface.

The seating support arrangement comprises a seat support surface that is

configured for supporting a buttocks area (or bottom area) of a user.
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In an example of the retrofit kit, the X-ray shield is provided according to one
of the examples described above and below.

The at least one X-ray shield is movable from a first position to a second
position and vice versa. In the second position, a person supported by the seating support is
exposed to a source of radiation to a lesser extent than in the first position.

The first position may provide a seating position, i.¢. a position wherein the
user is provided with more space to get seated on the seat support surface. In the first
position, the X-ray shield may for example be moved to the side such that shielding is
reduced or not provided at all. On the other hand, in this shield position, a user has relatively
casy access to the seating surface and/or a seated user may have unimpeded access to a
patient on the table.

The second position provides a usage or shielding position, i.e. a position
where the user is effectively shielded from radiation. In the second position, the X-ray shield
is positioned to be shielding effective such that an amount of scatter radiation received by the
user is reduced as much as possible.

In an example, in the first position, a distance between the X-ray shield and
the seating support is larger than in the second position.

According to a further example, the at least one X-ray shield is rotatable
around the seating support arrangement. In an option, the at least one X-ray shield is
rotatable over at least 180°, preferably over 360°.

The rotation allows an optimal and intuitive positioning of the shielding, and
also storing away, e.g. behind the user, while ensuring that the shielding is always in reach of
access for the user. The 360° rotatable shield offers freedom of movement and the ability to
freely rotate the shield between the seating position, a shielding position and an optional
storage position.

The rotation of the X-ray shield may be provided along a horizontally
arranged circular movement path. For example, when a user is seated on the seating support,
the X-ray shield rotates around a rotation axis substantially coinciding with a lenght axis of
the seated user’s upper body.

In an example, for the rotation, the X-ray shielding arrangement comprises a
cantilevering arm that is rotatably mounted to the base support structure below the seating
support. The cantilevering arm is provided with an upwardly extending support to which a
further, side-wards cantilevering arm is connected to carry an X-ray shield in a hanging

manncr.
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According to an example, the at least one X-ray shield is arc-shaped. In
addition, or alternatively, the at least one X-ray shield is made of soft material that is hanging
from an upper support.

According to an example, the at least one X-ray shield is pivotable around a
vertical pivoting axis.

In an example, the seat support surface and the at least one X-ray shield each
are provided with a height adjustment to be height adjustable. As an option, it is provided that
the height adjustment of the at least one X-ray shield is coupled to the height adjustment of
the seat support surface such that the at least one X-ray shield is height-coupleable to the seat
support surface.

In an example, the pivoting movement of the X-ray shield is provided in
addition to the rotational movement of the X-ray shield. In another example, the pivoting
movement of the X-ray shield is provided instead of the rotational movement of the X-ray
shield.

According to an example, a sternum support arrangement is provided that
comprises a sternum support surface which is configured for supporting a sternum of a user.
In an option, the sternum support surface is rotatable around the seating support arrangement.
In a further option, the sternum support surface is rotatable over at least 180°, preferably over
360°.

According to an example, an arm support arrangement is provided that
comprises at least one lower arm support surface which is configured for supporting a lower
arm of a user. In an option, the lower arm support surface is rotatable around the seating
support arrangement. In a further option, the lower arm support surface is rotatable over at
least 180°, preferably over 360°.

In an example, both functional parts (protection and support) are approached
from the left side and so they will not interfere between the legs. This provides further
freedom of movement and the ability to rotate the device around the body of the user.

The integration of support and X-ray protection creates an improved
combination of functionalities for cathlab staff.

The shape of the sternum support is based on the shape of the sternum such
that it will only put pressure on the sternum and not on the soft tissue and muscles around it.
Hence, a numb feeling over time is prevented or at least reduced.

According to an example, the base support structure is provided as a mobile

chair base that comprises at least three swivel pulleys.
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According to the present invention, also a medical laboratory equipment
arrangement is provided. The arrangement comprises an X-ray imaging system and an
ergonomic support device according to one of the preceding examples. The X-ray imaging
system comprises an X-ray detector and an X-ray source for radiating of a patient arranged
on a patient support. The ergonomic support device is configured to support a user in vicinity
to the patient during X-ray radiating activities for imaging generating purposes.

According to the present invention, also a method for X-ray imaging of a
patient is provided. The method comprises the following steps:

a) arranging a patient at least partly on a patient support;

b) radiating the patient with X-ray radiation and detecting the resulting radiation
for generating X-ray image data; and

c) supporting a user with an ergonomic support device according to one of the
previous examples at least during the radiating step b).

According to an aspect, a stool support is provided that allows a standing
position while still being supported. A movable X-ray shield provides additional X-ray
protection meaning a relief for the user’s personal X-ray protection like a front apron,
comprising X-ray absorbing materials like lead. The movability allows increased flexibility
for the user and provides adaptable and thus optimized X-ray shielding where necessary.

The ergonomic support device provides support, e.g. for cathlab physicians,
such that for performing their jobs, which might include standing for long periods of time,
and support means relief, since a lighter lead apron can be used while standing and being
arranged behind the X-ray shield such that sufficient (and required) protection is offered.
Thus, an increased support option is provided that results in an increased range of postures
while still providing protection. For example, a leaning forward posture of a physician is still
supported as an example, which reduces major muscle tension in the lower back.

These and other aspects of the present invention will become apparent from

and be elucidated with reference to the embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention will be described in the following
with reference to the following drawings:

Fig. 1 shows a perspective view of an example of an ergonomic support device
with several options.

Fig. 2 shows an example of an ergonomic support with movable components.
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Fig. 3 shows an example of an ergonomic support with a movable X-ray
shield.

Fig. 4 shows an example of an ergonomic support with a movable X-ray
shield.

Figs. 5 and 6 show examples of postures of a user on an example of the
ergonomic support.

Fig. 7 shows a user wearing a front apron.

Fig. 8 shows an example of a sternum support surface in a schematic front
view.

Fig. 9 shows an example of a medical laboratory equipment arrangement with
an ergonomic support device.

Fig. 10 shows an example of a method for X-ray imaging of a patient.

DETAILED DESCRIPTION OF EMBODIMENTS

Fig. 1 shows an ergonomic support device 10 for users in medical
environment. The support device 10 comprises a base support structure 12. The support
device 10 also comprises a seating support arrangement 14 that comprises a seat support
surface 16 that is configured for supporting a buttocks area of a user. The seat support surface
may be provided as a single piece saddle or (as shown), as e.g. a two-piece saddle type seat.
The support device 10 also comprises an X-ray shielding arrangement 18 that comprises at
least one X-ray shield 20 that is configured for shielding at least a part of an X-ray radiation
to which a user is exposed to while supported by the support surface. The support structure
12 provides mechanical support for the seating support arrangement and the X-ray shielding
arrangement. The at least one X-ray shield 20 is movably mounted to the base support
structure to be adjustable in its position relative to a user at least partly resting on the seat
support surface.

The at least one X-ray shield 20 is movable from a first position P/ (see Fig.
3) to a second position P2 and vice versa. In the first position, a user has easy access to the
support surface 16 in order to seat himself thereon, without being obstructed or impeded by
the shield 20. In the second position, a person seated on the support surface 16 is effectively
shielded from a source of X-ray radiation. Thus, in this shield position, incident radiation, in
particular scattered X-ray radiation emanating from a patient being treated, is eliminated or at

least reduced.
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In an example, the seat support surface 16 is provided as a saddle as shown.
For example, the saddle comprises a two-part saddle formation with a first saddle portion 16a
and a second saddle portion 16b. However, other types of surfaces to sit respectively to rest
on are also provided in further examples.

As shown in Fig. 2, in an option, the at least one X-ray shield 20 is rotatable
around the seating support arrangement, as indicated with rotating arrow 22. Preferably, the
at least one X-ray shield 20 is rotatable over at least 180°, preferably over 360°.

As an option, the at least one X-ray shield 20 is arc-shaped.

In an example, the X-ray shield is concentrically arc-shaped around the point
of rotation. This provides minimal use of space in the cathlab environment.

In an example, the X-ray shield is provided curtain-like such that the soft,
cloth-like shield is capable of adapting its form to the user’s legs, in particular the user’s
knees if they are abutting the X-ray shield.

In an example, the X-ray shielding arrangement comprises a set of differently
sized X-ray shields that can be exchanged allowing to provide scaled X-ray shielding
depending of the user’s size and shape. For example, shicld segments may be provided with a
different width and/or a different length.

As a further option, the at least one X-ray shield 20 is made of soft material
that is hanging from an upper support 24.

In Fig. 2, the X-ray shield is shown in hashed lines. The movability is
indicated by showing the arm support arrangement with its surfaces turned around to the back
side of the chair (when considering the saddle orientation as an indication of the user’s main
orientation during e.g. treatment of a patient. In an option, the X-ray shield shown in hashed
lines can also be moved.

As shown in Fig. 3, in an option, the X-ray shield 20 is pivotable (indicated
with pivoting arrow 26) around a vertical pivoting axis Ap. The X-ray shield 20 can thus be
moved to the side for easy access to the seat surface.

The first position P/ is indicated in Fig. 3 with hashed lines and the second
position P2 is shown in through-lines.

Fig. 4 shows an arrangement of the X-ray shield 20 so-to-speak behind the
user and thus moved aside for easy access to the seat surface. The X-ray shield is thus shown
in the first position P/. The second position P2 is indicated in Fig. 3 with hashed lines.

Of course, in Figs. 3 and 4, as an option the arm support arrangement may also

be rotated and thus moved.
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As another option, a sternum support arrangement 30 is provided that
comprises a sternum support surface 32 which is configured for supporting a sternum of a
user. For example, the sternum support surface 32 is rotatable around the seating support
arrangement. Preferably, the sternum support surface 32 is rotatable over at least 180°,
preferably over 360°.

In an option, the seat support surface 16 and the sternum support surface 32
cach are provided with a height adjustment to be height adjustable. As an option, it is
provided that the height adjustment of the sternum support surface is coupled to the height
adjustment of the seat support surface such that the sternum support surface is height-
coupleable to the seat support surface.

The rotation of the sternum support surface is provided along a horizontally
arranged circular movement path.

In an example, for the rotation, the sternum support arrangement comprises a
cantilevering arm 34 that is rotatably mounted to the base support structure below the seating
support. The cantilevering arm is provided with an upwardly extending support 36 to which a
further, side-wards cantilevering 38 arm is connected. The sternum support surface is carried
by this side-wards cantilevering arm. The sternum support surface is projecting slightly
inclined upwardly.

In an example, an arm support arrangement 40 is provided that comprises at
least one lower arm support surface 42 which is configured for supporting a lower arm of a
user. In an option, the lower arm support surface 42 is rotatable around the seating support
arrangement. Preferably, the lower arm support surface is rotatable over at least 180°,
preferably over 360°.

The lower arm support surface is, in particular, provided as support for the
user’s elbows. The small shape of the sternum support will give the user the ability to move
its arms freely.

In a further option, the arm support surfaces and the X-ray shield are mounted
to a common cantilevering arm structure and are moved together.

In a still further option, the arm support surfaces are provided to be attached to
a common cantilevering arm structure. The X-ray shield is movably mounted, ¢.g. in a sliding
and/or pivoting manner, to an upper rail like part of the common cantilevering arm structure.
Hence, independent adjustments of arm support surfaces and X-ray shielding are possible.

In an example, the seat support surface and the lower arm support surface ecach

are provided with a height adjustment to be height adjustable. As an option, it is provided that
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the height adjustment of the lower arm support surface is coupled to the height adjustment of
the seat support surface such that the lower arm support surface is height-coupleable to the
seat support surface.

The rotation of the lower arm support surface is provided along a horizontally
arranged circular movement path.

In an example (not shown in detail), for the rotation, the arm support
arrangement comprises a cantilevering arm that is rotatably mounted to the base support
structure below the seating support. The cantilevering arm is provided with an upwardly
extending support to which a further, side-wards cantilevering arm is connected. The arm
support surface is provided by this side-wards cantilevering arm.

In another example, the arm support arrangement is formed by the side-wards
cantilevering arm that carries the sternum support surface, as shown in Fig. 1.

In an example, the seat support surface and at least one of the group of: the at
least one X-ray shield, the sternum support surface and the lower arm support surface each
are rotatably mounted. In an option, the seat support surface and at least one of the group of:
the at least one X-ray shield, the sternum support surface and the lower arm support surface
are rotatable independently from each other. In an option, at least two of the group of: the
seat support surface, the at least one X-ray shield, the sternum support surface and the lower
arm support surface are rotatable around a common central rotation axis.

In another example, the seat support surface and at least one of the group of:
the at least one X-ray shield, the sternum support surface and the lower arm support surface
rotate together. As an option, it is provided that the rotational movements are directly
coupled.

In an example, the seat support surface, the at least one X-ray shield, the
sternum support surface and the lower arm support surface are concentrically mounted to the
base support structure.

In an example, the seat support surface and at least one of the group of: the at
least one X-ray shield, the sternum support surface and the lower arm support surface each
are provided with a height adjustment to be height adjustable (see arrow 28 in Fig, 6). In an
option, the height adjustment of the seat support surface is coupled to the height adjustment
of at least one of the group of: the at least one X-ray shield, the sternum support surface and
the lower arm support surface such that the seat support surface is height-coupleable with at
least one of the group of: the at least one X-ray shield, the sternum support surface and the

lower arm support surface.
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Thus, by providing a sternum support for a user which can be attached to a
stool, the physician can lean forward without generating too much muscle tension in the
lower back. Extra protection is available as an integrated solution which makes it easy to
position and which moves along with the user.

In an option, the base support structure is provided as a mobile chair base 50
that comprises at least three swivel pulleys 52. In an example, the mobile chair base
comprises at least five pulleys. The pulleys may be provided as brake-when-loaded casters.

In an example, the base support structure is provided as a mobile structure.

In another example, the base support structure is fixedly mountable to a floor
structure.

In an example, the base support structure is height adjustable to provide a
seating support for the user in a range between a first position of the seat support surface and
a second position of the seat support surface. The first position is a lower position and the
second position is an upper position. The lower position allows a sitting position of the user
and the upper position allows a standing position of the user.

In an example, the lower position allows a sitting position for a 5 %-Japanese-
female user, and also for a 95 %-US-male user. In another example, the upper position allows
a standing position or a nearly full-standing position for a 5 %-Japanese-female user, and also
for a 95 %-US-male user.

Fig. 5 shows a user 60 (see Fig. 7) in a more sitting position, whereas Fig. 6
shows the user 60 in a more standing position, but in both positions supported by the support
seat surface.

In Fig. 5, the sternum support surface is shown moved to the rear side, in Fig.
5 to the left side, and thus behind the user. The user can thus lean backwards against the
sternum support surface.

In fig. 6, the sternum support surface is shown moved to the front side, in Fig.
6 to the right side, and thus in front of the user. The user can thus lean forwards against the
sternum support surface

In both positions, the user can where a front apron 29, which is indicated in
Fig. 7 for a user when approaching an ergonomic support device for users in medical
environment.

As shown in Fig. 8, in an example, the sternum support surface 32 has a
vertically oriented longitudinal shape for providing a contact surface essentially exclusive for

the sternum of the user.
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In an example, the sternum support surface 32 has a vertically oriented
longitudinal shape for providing a contact surface essentially exclusive for the sternum of the
user. In another example, the sternum support surface has a shape of approximately 3 cm
width and approximately 10 cm height.

The sternum support surface can be provided to be replaceable. For example,
different sizes, and/or forms with different width/height ratio are provided.

In an example the sternum support surface is provided with a lower end 32a
and an upper end 32b and with a central portion 32¢ between lower and upper end. In an
example, a width 7, of the lower end is less than a width W, of the upper end. In a further
example, a width Wy of the central portion is less than the width of the lower end, and also
less than the width of the upper end. In an example, the side portions between upper and
lower end are shaped in a concaved manner.

In an example, the central portion is arranged slightly lower than half the
distance between the upper end and the lower end, i.e. an upper distance D. form the central
portion to the upper end is larger than half of the overall distance D, form the upper end to
the lower end.

In an example, the sternum support surface is provided to be flexible to
conform with the user’s sternum contour. In an example, the sternum support surface is
mounted to be pivotable around a central horizontal axis to allow differently inclined
orientations of the sternum support surface.

It must be noted that besides these features, the figures show further options
that may be provided. It is in particular noted that the rotatable X-ray shield may be provided
without the sternum support.

Fig. 9 schematically shows an example of a medical laboratory equipment
arrangement 100. The arrangement comprises an X-ray imaging system 102 and an
ergonomic support device 108 that is provided as an example of the ergonomic support
device 10 described above. The X-ray imaging system 102 comprises an X-ray detector 106
and an X-ray source 104 (hidden behind the ergonomic support device) for radiating of a
patient arranged on a patient support 110, e.g. a patient table. The ergonomic support device
is configured to support a user in vicinity to the patient during X-ray radiating activities for
imaging generating purposes.

The ergonomic support device 104 is shown with the sternum support moved

to the front in view of the patient table, and the X-ray shielding is moved to the side.
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Fig. 10 shows an example of a method 200 for X-ray imaging of a patient. The
method comprises the following steps: In a first step 202, also referred to as step a), a patient
is arranged at least partly on a patient support. In a second step 206, also referred to as step
b), the patient is radiated with X-ray radiation and detecting the resulting radiation for
generating X-ray image data. In a third step 206, also referred to as step ¢), a user is
supported with an ergonomic support device according to one of the above-described
examples during the radiating step b).

It has to be noted that embodiments of the invention are described with
reference to different subject matters. In particular, some embodiments are described with
reference to method type claims whereas other embodiments are described with reference to
the device type claims. However, a person skilled in the art will gather from the above and
the following description that, unless otherwise notified, in addition to any combination of
features belonging to one type of subject matter also any combination between features
relating to different subject matters is considered to be disclosed with this application.
However, all features can be combined providing synergetic effects that are more than the
simple summation of the features.

While the invention has been illustrated, and described in detail in the
drawings and foregoing description, such illustration and description are to be considered
illustrative or exemplary and not restrictive. The invention is not limited to the disclosed
embodiments. Other variations to the disclosed embodiments can be understood and effected
by those skilled in the art in practicing a claimed invention, from a study of the drawings, the
disclosure, and the dependent claims.

In the claims, the word “comprising” does not exclude other elements or steps,
and the indefinite article “a” or “an” does not exclude a plurality. A single processor or other
unit may fulfil the functions of several items re-cited in the claims. The mere fact that certain
measures are re-cited in mutually different dependent claims does not indicate that a
combination of these measures cannot be used to advantage. Any reference signs in the

claims should not be construed as limiting the scope.
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CLAIMS:

1. An ergonomic support device (10) for users in medical environment, the
support device comprising:
- a seating support arrangement (14);
- an X-ray shielding arrangement (18); and
- a base support structure (12);

wherein the base support structure provides mechanical support for the seating
support arrangement and the X-ray shielding arrangement;

wherein the seating support arrangement comprises a seat support surface (16)
that is configured for supporting a buttocks area of a user;

wherein the X-ray shielding arrangement comprises at least one X-ray shield
(20) that is configured for shiclding at least a part of an X-ray radiation which a user is
exposed to while supported by the support surface;

wherein the at least one X-ray shield is movably mounted to the base support
structure to be adjustable in its position relative to a user at least partly resting on the seat
support surface, the at least one X-ray shield being movable from a first position (P1) to a
second position (P2) and vice versa; the second position being a shielding position wherein a
person supported by the seating support is exposed to the X-ray radiation to a lesser extent

than in the first position.

2. Ergonomic support device according to claim 1, wherein the at least one X-ray

shield is rotatable around the seating support arrangement.

3. Ergonomic support device according to claim 2,
wherein the at least one X-ray shield is rotatable over at least 180°, preferably

over 360°.

4. Ergonomic support device according to claim 1, 2 or 3, wherein the at least

one X-ray shield is arc-shaped; and/or
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wherein the at least one X-ray shield is made of soft material that is hanging

from an upper support.

5. Ergonomic support device according to one of the preceding claims, wherein

the at least one X-ray shield is pivotable around a vertical pivoting axis (Ap).

6. Ergonomic support device according to one of the preceding claims, wherein a
sternum support arrangement (30) is provided that comprises a sternum support surface (32)
which is configured for supporting a sternum of a user;

wherein, preferably, the sternum support surface is rotatable around the
seating support arrangement; and

wherein, further preferably, the sternum support surface is rotatable over at

least 180°, preferably over 360°.

7. Ergonomic support device according to one of the preceding claims, wherein
the sternum support surface has a vertically oriented longitudinal shape for providing a

contact surface essentially exclusive for the sternum of the user.

8. Ergonomic support device according to one of the preceding claims, wherein
an arm support arrangement (40) is provided that comprises at least one lower arm support
surface (42) which is configured for supporting a lower arm of a user;

wherein, preferably, the lower arm support surface is rotatable around the
seating support arrangement; and

wherein, further preferably, the lower arm support surface is rotatable over at

least 180°, preferably over 360°.

9. Ergonomic support device according to one of the preceding claims, wherein
the seat support surface and at least one of the group of: the at least one X-ray shield, the
sternum support surface and the lower arm support surface each are rotatably mounted; and

wherein, preferably, the seat support surface and at least one of the group of:
the at least one X-ray shield, the sternum support surface and the lower arm support surface
are rotatable independently from each other; and

wherein, preferably, at least two of the group of: the seat support surface, the
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at least one X-ray shield, the sternum support surface and the lower arm support surface are

rotatable around a common central rotation axis.

10. Ergonomic support device according to one of the preceding claims, wherein
the seat support surface and at least one of the group of: the at least one X-ray shield, the
sternum support surface and the lower arm support surface each are provided with a height
adjustment to be height adjustable; and

wherein, preferably, the height adjustment of the seat support surface is
coupled to the height adjustment of at least one of the group of: the at least one X-ray shield,
the sternum support surface and the lower arm support surface such that the seat support
surface is height-coupleable with at least one of the group of: the at least one X-ray shield,

the sternum support surface and the lower arm support surface.

11. Ergonomic support device according to one of the preceding claims, wherein
the base support structure is provided as a mobile chair base (50) that comprises at least three

swivel pulleys (52).

12. Ergonomic support device according to one of the preceding claims, wherein
the base support structure is height adjustable to provide a seating support for the user in a
range between a first position of the seat support surface and a second position of the seat
support surface; the first position being a lower position and the second position being an
upper position; and

wherein the lower position allows a sitting position of the user and the upper

position allows a standing position of the user.

13. A medical laboratory equipment arrangement (100), comprising:

- an X-ray imaging system (102); and

- an ergonomic support device (108) according to one of the preceding claims;
wherein the X-ray imaging system comprises an X-ray detector (106) and an

X-ray source (104) for radiating of a patient arranged on a patient support (110); and
wherein the ergonomic support device is configured to support a user in

vicinity to the patient during X-ray radiating activities for imaging generating purposes.
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14. A method (200) for X-ray imaging of a patient, comprising the following
steps:
a) arranging (202) a patient at least partly on a patient support;
b) radiating (204) the patient with X-ray radiation and detecting the resulting

radiation for generating X-ray image data; and

c) supporting (206) a user with an ergonomic support device according to one of

the claims 1 to 12 during the radiating step b).
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