EP 4 555 988 A1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
21.05.2025 Bulletin 2025/21

(21) Application number: 23211006.4

(22) Date of filing: 20.11.2023

(11) EP 4 555 988 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
A61G 5/10(2006.01) A61G 10/00 (2006.01)

(52) Cooperative Patent Classification (CPC):
A61G 10/005; A61G 5/10

(84) Designated Contracting States:
AL ATBEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(71) Applicant: Stretchers Industries Ltd
1606 Sofia (BG)

(72) Inventor: OLIVA, Letterio
98049 VILLAFRANCA TIRRENA (MESSINA) (IT)

(74) Representative: Lunati & Mazzoni S.r.L.
Via Carlo Pisacane, 36
20129 Milano (IT)

(54) INSULATING TRANSPORT DEVICE

(57)  An insulating transport device (1) is provided,
comprising a transport chair (2) suitable to allow a patient
to sit and including motion means (20) suitable to allow
the motion of the chair (2) on the ground to allow the
patient transport; a hermetically sealed chamber (3) in-
cluding one or more walls (30) developing around the
chair (2) so as to contain the patient insulated from an
external environment, access means (31) arranged at
least at a wall (30) and configured to allow the access of
the patient to the chamber (3), at least a nozzle (32)
arranged on a wall (30) and configured to allow to intro-
duce air into the chamber (3) and/or to expel air from the

34

chamber (3); a pressurization apparatus (4) configured to
check the pressure inside the chamber (3); filtering
means (5) in fluid passage connection with the nozzle
(32) and configured tofilter air; wherein atleast a wall (30)
comprises a hull pocket (33) defining a collection volume
(33a) adjacent to the chamber (3) and including a first slot
(33b) hermetically releasable and configured to put in
communication, when opened, the collection volume
(33a) with the external environment, and a second her-
metically releasable slot (33c) configured to put in com-
munication, when opened, the collection volume (33a)
with the chamber (3).

Processed by Luminess, 75001 PARIS (FR)
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Description

[0001] The present invention relates to an insulating
transport device of the type specified in the preamble of
first claim.

[0002] In particular, the present invention relates to a
transport device capable of allowing to transport a pa-
tient, both an infectious or immunosuppressed patient,
within any environment.

[0003] Similar devices are described in the patent ap-
plications CN2787189Y and US11439554B2.

[0004] Asitis known, when itis necessary to transport
an infectious or immunosuppressed patient inside an
environment in which there could be present other im-
munosuppressed or infectious patients, it is appropriate
to perform the patient transport safely, by avoiding any
type of contamination between patient and external en-
vironment.

[0005] Inthissense,then,itisimportantthatthe patient
is insulated with respect to the external environment.
[0006] For this reason, several transport devices have
been implemented which, substantially, comprise a mo-
vable seat which can be insulated inside a chamber
accessible from outside only through gloves constrained
to the walls of the chamber. An example of such device is
described in the patent document CN-Y-2787189. The
document describes a wheelchair equipped with half-
opened chamber and including an air vent system of
the chamber in which the airis filtered by ionizing plasma.
[0007] The device described by CN-Y-2787189 then
has the important drawback of not being wholly insulated
and not completely avoiding possible contaminations of
the patient inside the chamber.

[0008] Inordertoobviate such drawback other devices
were implemented, for example described in the patent
documents CN-U-204274835, CN-U-211750559 and
CN-U-213157089.

[0009] Suchdevices have the peculiarity of comprising
a hermetically sealed chamber inside thereof the pres-
sure is monitored. In detail, the chamber is pressurized so
as to work at negative pressure, that is at lower pressure
with respect to the external pressure.

[0010] This type of solution is ideal for infectious pa-
tients since the chamber tends to contain internally any
bacterium or virus. However, the negative pressure con-
figuration is counterproductive for immunosuppressed
patients who are very fragile.

[0011] Therefore, additional devices were implemen-
ted, for example described in the patent documents JP-
A-2005021433 and CN-U-213157093, which comprise a
hermetically insulated and pressurized chamber so as to
be able to implement a higher or lower pressure with
respect to the external environment, that is a positive or
negative pressure in chamber.

[0012] The whole described prior art comprises some
important drawbacks.

[0013] In particular, none of the described devices
allows to exchange objects with the patient during trans-
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port.

[0014] This involves that, during long-term transports,
the patient is under insulating condition without being
able to interact, in any way, with the external environ-
ment. This drawback is further amplified for the devicesin
which the chamber is pressurized considering that any
interaction attempt could alter the operation of the pres-
surization system and nullify the effects thereof with
consequent fatal contamination possibilities.

[0015] Inthis situation the technical task underlying the
present invention is to devise an insulating transport
device capable of obviating substantially at least partially
the mentioned drawbacks.

[0016] Within said technical task an important object of
the invention is to obtain an insulating transport device
allowing an operator to interact with the patient even
during transport.

[0017] Another important object of the invention is to
implement an insulating transport device allowing an
operator, or other user, to exchange objects with the
patient without altering the device operation.

[0018] Inconclusion, an additional task of the invention
is to implement an insulating transport device allowing to
maintain firmly the pressure inside the chamber even
during the interaction between patient and operator.
[0019] The technical task and the specified objects are
achieved by an insulating transport device as claimed in
the enclosed claim 1.

[0020] Preferred technical solutions are highlighted in
the depending claims.

[0021] The features and advantages of the invention
are explained hereinafter by the detailed description of
preferred embodiments of the invention, with reference to
the enclosed drawings, wherein:

Figure 1 shows a side view of an insulating transport
device according to the invention;

Figure 2 illustrates a front view of an insulating
transport device according to the invention; and
Figure 3 is a detailed view, from the inside of the
chamber, of the hull pocket of an insulating transport
device according to the invention.

[0022] In the present document, the measurements,
values, shapes and geometrical references (such as
perpendicularity and parallelism), when associated to
words such as "about" or other similar terms such as
"approximately" or "substantially”, are to be meant as
excluding measurements errors or inaccuracies due to
production and/or manufacturing errors and, above all,
excluding a slight deviation from the value, measure-
ment, shape or geometrical reference thereto it is asso-
ciated. For example, such terms, if associated to a value,
preferably designate a deviation not higher than 10% of
the value itself.

[0023] Moreover, when used, terms such as "first",
"second", "higher", "lower", "main" and "secondary" do
not identify necessarily an order, a relation priority or
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relative position, but they can be simply used to distin-
guish more clearly components different from each other.
[0024] Unless otherwise specified, as it results from
the following discussions, itis considered that terms such
as "treatment", "computer science", "determination”,
"calculation”, or the like, relate to the action and/or pro-
cesses of a computer or similar electronic calculation
device which manipulates and/or transforms data repre-
sented as physical data, such as electronic quantities of
registers of a computer system and/or memories into
other data similarly represented as physical quantities
within computer systems, registers or other devices for
storing, transmitting or displaying information.

[0025] The measurements and data reported in the
present text are to be considered, unless otherwise in-
dicated, as performed under International Standard At-
mosphere ICAO (ISO 2533:1975).

[0026] With reference to Figures, the insulating trans-
port device according to the invention is designated as a
whole with number 1.

[0027] Thedevice 1is suitable to protecta patientoran
environment, inside thereof the patient passes, during
the transport of patient, both an infectious or immuno-
suppressed patient. Of course, if the patient is infectious,
it is suitable that the insulation prevents contaminations
of the external environment to the patient, for example a
transit line of a hospital. Vice versa, if the patient is
immunosuppressed or suffering from diseases which
cause high fragility and sickliness thereof, it is suitable
that the insulation prevents contaminations from the ex-
ternal environment to the patient.

[0028] Generally, the device 1 comprises a chair 2.
[0029] The chair 2 is substantially suitable to allow the
patient to sit. Therefore, the chair 2 basically includes at
least a plane for resting the patient’s legs and buttocks. Of
course, the chair 2 can further include a backrest, as well
as it can include even supports or rests for feet.

[0030] Thechair2,then, canbe acommon wheelchair.
Preferably, the chair 2 is a transport chair and it differ-
entiates from the wheelchair since it is not equipped with
control wheels which are notoriously large.

[0031] In each case, the chair 2 comprises motion
means 20.
[0032] The motion means 20 is suitable to allow the

shifting of the chair 2 on the ground. Therefore, the
motion means 20 allows to transport the patient who is
sitting on the chair.

[0033] In detail, the motion means 20 can include, or
consist of, wheels or rollers. Additionally, in order to
favour the motion of the chair 2, the latter can further
comprise gripping means 21.

[0034] The gripping means 21 is substantially config-
ured to allow gripping by a user, generally a healthcare
worker, so as to further allow the user to drive the chair 2.
[0035] Generally, the gripping means 21 is positioned
behind the backrest of the chair 2, that is at the side of the
backrest opposite to the patient. Moreover, preferably,
the gripping means 21 includes, or consists of, one or
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more handlebars, generally a pair of handlebars.
[0036] The device 1 further comprises a chamber 3.
[0037] The chamber 3 is substantially a casing, defin-
ing then a containment volume. Preferably, the chamber
3 & hermetically sealed. Therefore, the containment vo-
lume of the chamber 3 is insulated with respect to the
external environment.

[0038] The chamber 3, in particular, comprises one or
more walls 30.

[0039] The walls 30 substantially are surfaces distrib-
uted around the containment volume of the chamber and
configured to close hermetically the same. Moreover, the
walls 30 develop around the chair 2. In particular, the
walls 30 develop around the chair 2 so as to contain the
patient insulated from the external environment. Then,
the chamber 3 contains the patient.

[0040] Of course, the chamber 3 can be configured
according to different modes. For example, it can be a
cabin, or capsule, and the walls 30 can be stiff surfaces.

[0041] Or, preferably, the chamber 3 can include a
frame 34.
[0042] If present, the frame 34 defines an almost grid-

like supporting structure. For example, the frame 34 can
include a plurality of mutually constrained or constrain-
able tubular elements or slender rods. Moreover, the
tubular elements or rods can be metallic, for example
made of aluminium, preferably light.

[0043] The frame 34 then can be constrained, remo-
vably or not, to the chair 2.

[0044] If provided with frame 34, the chamber 3 also
comprises a membrane 35.

[0045] The membrane 35 is an element developing
mainly along a surface and, then, it is almost bidimen-
sional. The membrane 35, moreover, is preferably de-
formable.

[0046] Therefore, the membrane 35 is supported by
the frame 34.
[0047] Ofcourse, since the chamber 3 is limited by the

walls 30, if the chamber 3 comprises the membrane 35,
the latter defines the walls 30. In other words, the walls 30
are constituted by the membrane 35.

[0048] The membrane 35 preferably comprise poly-
meric material. Still more in detail, the membrane 35
comprises transparent polymeric material, for example
PVC.

[0049] The chamber 3, as already said, houses the
patient. Therefore, the chamber 3 also comprises access
means 31.

[0050] The access means 31 is configured to allow the
access of the patient to the chamber 3. Therefore, pre-
ferably, the access means 31 is arranged at least at a wall
30. Still more in detail, preferably, the access means 31
comprises a slit 31a.

[0051] The slit 31a is implemented at a wall 30. In
particular, the slit 31a is substantially a cut dividing a wall
30 into two substantially complementary wall flaps 30.
The slit 31a can be implemented in front of the seat, as
shown for example in Figure 2, so as to allow the patient
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to sit directly while performing the access to the chamber
3. The slit 31a then comprises closing means suitable to
guarantee the hermetic closure of the chamber 3.
[0052] Preferably, the slit 31a comprises one to be
chosen between a hinge closure and a magnetic closure.
[0053] The chamber 3 further comprises elements al-
lowing to air the chamber 3. Preferably, the chamber 3
comprises at least a nozzle 32.

[0054] The nozzle 32 is an element which puts air into
fluid passage communication the air, coming for example
from the external environment, with the containment
volume of the chamber 3.

[0055] The nozzle 32, then, can be implemented by
one simple hole, a flange or by a duct.

[0056] Preferably, the nozzle 32 is arranged on a wall
30. Underthis, one means that atleast a part of the nozzle
32 lies on the wall 30.

[0057] Then, the nozzle 32 is configured to allow to
introduce air in the chamber 3 and/or to expel air from the
chamber 3.

[0058] Of course, the chamber 3 could also comprise a
plurality of nozzles 32, for example two, one of which for
the entry and one for the exit of air.

[0059] In each case, preferably, the chamber 3 com-
prises a pressurization apparatus 4. The pressurization
apparatus 4, first of all, is configured to check the pres-
sure inside the chamber 3. In this regard, preferably, the
pressurization apparatus 4 is operatively connected to
the nozzle 32. Then, the pressurization apparatus 4 is
configured to introduce into, and to expel from, the cham-
ber 3 air with differential flow rate so as to define, on
command, a higher or lower pressure inside the chamber
3 with respect to the pressure of the external environ-
ment.

[0060] Ifforexamplethe flow rate entering the chamber
3 is higher than the outgoing flow rate, then the pressure
inside the chamber 3 is higher with respect to the external
pressure and then the chamber 3 is subjected to a
positive pressure which tends to keep possible external
contaminants outside the containment volume of the
chamber 3.

[0061] On the contrary, if the flow rate entering the
chamber 3 is lower than the outgoing flow rate, then
the pressure inside the chamber 3 is lower with respect
to the external pressure and then the chamber 3 is sub-
jected to a negative pressure which tends to keep pos-
sible contaminants inside the containment volume of the
chamber 3. Considering that the chamber 3 preferably
exchanges air with outside, the device 1 preferably also
comprises filtering means 5.

[0062] Thefiltering means 5, generally, is configured to
filter air. Then, preferably, the filtering means 5 is in fluid
passage connection with the nozzle 32. For example, it
could be contained exactly in the nozzle 32.

[0063] Thefiltering means5,indetail, could comprise a
HEPA filter.

[0064] The device 1, additionally to what described,
could further include a surveillance apparatus. If present,
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the surveillance apparatus is preferably integral to the
chair 2. Of course, the surveillance apparatus can be
removable or fixed with respect to the chair 2. Then, the
surveillance apparatus is preferably configured to moni-
tor at least the position of the chair 2 with respect to the
external environment. To this regard, the surveillance
apparatus can include a GPS tracker or other type of
tracker, for example even RFID.

[0065] The device 1, apart from what described, com-
prises further important features.

[0066] Infact, advantageously, atleast one among the
walls 30 comprises a hull pocket 33.

[0067] In short, a hull pocket is a pocket allowing the
access to the internal volume on two opposite sides
without having to maintain the accesses in fluid passage
connection. Preferably, the pocket 33 defines a collection
volume 33a.

[0068] The collection volume 33a substantially is the
space enclosed by the pocket 33. Therefore, it is the
space housing the pocket 33. In particular, the collection
volume 33a is adjacent to the chamber 3. Then, prefer-
ably, the pocket 33 is fastened to a wall 30 which defines
itself a portion.

[0069] Preferably, considering that the pocket 33 is a
hull pocket, it includes at least a first slot 33b and a
second slot 33c.

[0070] Both the first slot 33b and the second slot 33¢
can be re-closed hermetically. In this regard, preferably,
one or more among the slots 33b, 33c caninclude a hinge
closure. Obviously, alternative configuration can also be
used, for example Velcro closures, and/ magnetic and/or
cursor closures, typical of the containment bags for li-
quids.

[0071] Moreover, in detail, the first slot 33b is config-
ured to put in communication, when opened, the collec-
tion volume 33a with the external environment.

[0072] Inthe same way, the second slot 33c is config-
ured to put in communication, when opened, the collec-
tion volume 33a with the chamber 3.

[0073] Of course, the slots 33b, 33c can be positioned
at will on the pocket 33. However, in the preferred but not
exclusive embodiment, the slots 33b, 33c are positioned
on the pocket 33 so that the position of the first slot 33b
defines a higher gravitational potential than the position
of the second slot 33c. In other words, with respect to the
ground, the first slot 33b is positioned higher, or above,
than the second slot 33c. Still more in detail, the slots 33b,
33c are positioned at ends of the pocket 33 opposite with
respect to a direction transversal to the ground.

[0074] Then, the slots 33b, 33c are substantially posi-
tioned at upper and bottom part of the pocket 33, respec-
tively.

[0075] Therefore, this configuration advantageously

allows to introduce by gravity an external object from
the first slot 33b and it allows the fall of the external object
inside the collection volume 33a towards the second slot
33c.

[0076] Obviously, the positions of the slots 33b, 33c
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could also be inverted or they could also be varied and
positioned on opposite sides of the pocket 33 at positions
having the same gravitational gradient.

[0077] The operation of the previously described de-
vice 1 in structural terms is substantially similar to that of
the analogous devices of the known art.

[0078] However, differently from all known devices, the
device 1 allows the patient and/or the operator to ex-
change objects between the inside and the outside of the
chamber 3.

[0079] Therefore, the device 1 according to the inven-
tion achieves important advantages. In fact, the insulat-
ing transport device 1 allows an operator to interact with
the patient even during transport.

[0080] Moreover, the insulating transport device 1 al-
lows an operator, or other user, to exchange objects with
the patient without altering the operation of the device 1.
[0081] In fact, thanks to the hull pocket 33, the insulat-
ing transport device 1 allows to maintain firmly the pres-
sure inside the chamber even during the interaction
between patient and operator.

[0082] The invention may be subject to variants within
the scope of the inventive concept defined by the claims.
Within such scope, all details can be replaced by equiva-
lentelements and the materials, shapes and sizes can be
any.

Claims
1. Aninsulating transport device (1) comprising:

-atransport chair (2) suitable to allow a patient to
sit and including motion means (20) suitable to
allow to move said chair (2) onto the ground to
allow the transport of said patient;

- a hermetically sealed chamber (3) including:

- one or more walls (30) developing around
said chair (2) so as to contain said patient
insulated from an external environment,

- access means (31) arranged at least at
one said wall (30) and configured to allow
the access of said patient to said chamber
),

- atleastanozzle (32) arranged on said wall
(30) and configured to allow to introduce air
in said chamber (3) and/or to expel said air
from said chamber (3);

- a pressurization apparatus (4) configured to
check the pressure inside said chamber (3);

- filtering means (5) in fluid passage connection
with said nozzle (32) and configured to filter said
air;

and characterized in that
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- at least one said wall (30) comprises a hull
pocket (33) defining a collection volume (33a)
adjacent to said chamber (3) and including:

- a first slot (33b) hermetically releasable
and configured to put in communication,
when opened, said collection volume
(33a) with said external environment, and
-asecond slot (33c) hermetically releasable
and configured to put in communication,
when opened, said collection volume
(33a) with said chamber (3).

The device (1) according to claim 1, wherein said
slots (33b, 33c) are positioned on said pocket (33) so
that the position of said first slot (33b) defines a
higher gravitational potential than the position of said
second slot (33c).

The device (1) according to the preceding claim,
wherein said slots (33b, 33c) are positioned at ends
of said pocket (33) opposite with respect to a direc-
tion transversal to said ground so as to allow to
introduce by gravity an external object from said first
slot (33b) and allow the fall of said external object
inside said collection volume (33a) towards said
second slot (33c).

The device (1) according to any one of the preceding
claims, wherein one or more among said slots (33b,
33c) comprises a hinge closure.

The device (1) according to any one of the preceding
claims, wherein said pressurization apparatus (4) is
operatively connected to said nozzle (32) and it is
configured to introduce into and expel from said
chamber (3) said air with differential flow rate so
astodefine, on command, a higher or lower pressure
inside said chamber (3) than the pressure of said
external environment.

The device (1) according to any one of the preceding
claims, wherein said filtering means (5) comprises a
HEPA filter.

The device (1) according to any one of the preceding
claims, wherein said chamber (3) comprises a frame
(34) removably constrained to said chair (2) and a
deformable membrane (35) sustained by said frame
(34) and defining said walls (30).

The device (1) according to the preceding claim,
wherein said membrane (35) comprises transparent
polymeric material.

The device (1) according to any one of the preceding
claims, wherein said access means (31) comprises a
slit (31a) implemented at one said wall (30) and said
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slit (31a) comprises one to be chosen from a hinge
closure and a magnetic closure.

The device (1) according to any one of the preceding
claims, further comprising a surveillance apparatus
integral to said chair (2) and configured to monitor at
least the position of said chair (2) with respect to said
external environment.
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