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Description
FIELD OF THE INVENTION

[0001] Embodiments described here concern an ap-
paratus for drying objects for health-care, medical, or vet-
erinary use, for example surgical instruments, laboratory
instruments, endoscopes, garments, or suchlike.

[0002] The drying apparatus can also be used for stor-
ing and preserving objects waiting to be picked up for use.

BACKGROUND OF THE INVENTION

[0003] In the case of treatments in the health-care,
medical, or veterinary field, objects are usually dried after
at least one of the steps of washing, thermodisinfection
and/or sterilization.

[0004] The drying step is usually carried out using a
drying apparatus or cabinet comprising at least one in-
ternal chamber selectively accessible by means of a
sealed door.

[0005] It is known that known drying apparatuses are
provided with a drying unit and possibly a filtering and
sterilizing unit of the air sent into the chamber.

[0006] The objectslocated inside the compartmentare
inserted and removed at a certain frequency and with
numerous accesses by users.

[0007] Itisalsoknown thatthere are objects of the type
in question which must follow a customized drying cycle
based on their characteristics and use, which requires a
different drying cycle. Therefore, it is impractical to put
objects that require different treatments in the same
chamber.

[0008] Furthermore, due to the numerous accesses
made by the user to the chamber, and despite the pres-
sure of the air blown inside the chamber being such as
to increase when it is opened, contaminations can in any
case occur and so the risk is very high.

[0009] Moreover, if the internal chamber is divided into
several spaces, in any case when the door is opened the
whole chamber is affected and a separated treatment is
not possible.

[0010] There is therefore a need to perfect a drying
apparatus which can overcome at least one of the dis-
advantages of the state of the art.

[0011] In particular, one purpose of the present inven-
tion is to provide a drying apparatus which does not have
any risk of contamination when an object is removed, or
at least reduces said risk to a minimum.

[0012] Another purpose of the present invention is to
provide a drying apparatus which allows to organize the
spaces in a manner consistent with the requirements for
drying and removing certain types of objects.

[0013] Another purpose of the invention is to provide
adrying apparatus in which it is possible to deliver drying
air, modulating the pressure thereof, depending on the
different operating conditions of the drying apparatus, for
example as a function of the fact that the drying appara-
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tus, in certain steps of the process, is in communication
with the outside environment or not, so as to further re-
duce any risk of contamination.

[0014] Another purpose is to organize the drying vol-
umes in accordance with specific drying requirements
and possible connected treatment, as well as removal.
[0015] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0016] The present invention is set forth and charac-
terized in the independent claim, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.

[0017] In accordance with the above purposes, em-
bodiments described here concern an apparatus for dry-
ing objects for health-care, medical, veterinary or similar
use, comprising at least a drying unit configured to blow
in drying air.

[0018] According to a characteristic aspect of the
present invention, the drying apparatus comprises:

a container associated with said drying unit;

a plurality of chambers are present in the container,
able to be selectively opened by at least a door; the
chambers are configured mobile in order to be se-
lectively positioned in cooperation with the at least
one door;

one or more ventilation mouths positioned in the
chambers and suitable to supply drying air sent by
the drying unit;

- atleast a control unit associated with the drying
unit and configured to regulate and modulate,
through the ventilation mouths, the pressure of
the drying air in the chambers.

[0019] Inparticular, the chambers can be mobile either
one on top of the other and/or one alongside the other.
[0020] The chambers can be divided into compart-
ments, each comprising its own door.

[0021] The containercan comprise atleastan aperture
with which the door is associated; at least a sealing ele-
ment is positioned between the aperture and the door.
[0022] The chambers can be separated from each oth-
er by atleast an interspace made between the respective
lateral walls.

[0023] According to afirstvariant, the drying apparatus
comprises a single door through which to selectively ac-
cess a specific one of the at least two chambers that are
presented on each occasion with respect to the door.
[0024] According to another variant, the drying appa-
ratus can comprise two distinct doors respectively made
to perform operations to load and remove the objects
into/from the chambers.
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[0025] According to one embodiment, each chamber
can comprise its own unit at least to control the drying
cycle.

[0026] According to another aspect of the present in-
vention, the container comprises a rotating body in which
the chambers are made, insulated from each other and
configured to be selectively positioned in a desired posi-
tion, for example in front of the user, for example for op-
erations to load and remove the objects into/from the
drying apparatus.

[0027] Accordingto a variantembodiment, the rotating
body has a vertical axis of rotation.

[0028] According to another variant, the rotating body
has a horizontal axis of rotation.

[0029] Inthe case of rotation, but more generally, each
chamber is equipped with means to correctly position an
instrument so that it does not move or fall.

[0030] According to a variant embodiment, in the case
of horizontal rotation, the housing chambers are attached
horizontally pivoting to the rotating body, which can have
personalized sectors.

[0031] Accordingtoa variantembodiment, the housing
chambers are hinged to be able to oscillate in corre-
spondence with their axis of rotation, which is eccentric
with respect to the center of gravity and parallel to the
axis of rotation of the rotating body.

[0032] According to another variant embodiment, the
housing chambers oscillating and/or horizontally pivoting
have personalized access doors.

[0033] According to one embodiment, the rotating
body, whether it has a vertical or horizontal axis, can be
associated with a drive member to determine the rotation
in a controlled and desired manner.

[0034] Accordingto another embodiment, each cham-
ber can have means to personalize the treatment.
[0035] These and other aspects, characteristics and
advantages of the present disclosure will be better un-
derstood with reference to the following description,
drawings and attached claims. The drawings, which are
integrated and form part of the present description, show
some forms of embodiment of the present invention, and
together with the description, are intended to describe
the principles of the disclosure.

[0036] The various aspects and characteristics de-
scribed in the present description can be applied individ-
ually where possible. These individual aspects, for ex-
ample aspects and characteristics described in the spec-
ification, or in the attached dependent claims, can be the
object of divisional applications.

[0037] Itis understood thatany aspector characteristic
that is discovered, during the patenting process, to be
already known, shall not be claimed and shall be the ob-
ject of a disclaimer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] These and other characteristics of the present
invention will become apparent from the following de-
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scription of some embodiments, given as a non-restric-
tive example with reference to the attached drawings
wherein:

- fig. 1 is a perspective view of a drying apparatus in
a variant embodiment;

- fig. 2 is a front view of a chamber in a variant em-
bodiment;

- fig. 3 is a perspective view of a drying apparatus in
another variant embodiment;

- fig. 4 is a front view of a drying apparatus as in fig. 3;

- fig. 5isaview of another variant of the present drying
apparatus;

- fig. 6 is a plan schematic view of the present drying
apparatus;

- fig. 7 is a perspective view of a variant of a rotating
body with which the present drying apparatus can
be provided.

[0039] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one em-
bodiment can conveniently be incorporated into other
embodiments without further clarifications.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0040] We shall now refer in detail to the various em-
bodiments of the present invention, of which one or more
examples are shown in the attached drawings. Each ex-
ample is supplied by way of illustration of the invention
and shall not be understood as a limitation thereof. For
example, the characteristics shown or described inso-
much as they are part of one embodiment can be adopted
on, or in association with, other embodiments to produce
another embodiment. It is understood that the present
invention shall comprise all such modifications and var-
iants.

[0041] Beforedescribingthese embodiments, we must
also clarify that the present description is not limited in
its application to details of the construction and disposi-
tion of the components as described in the following de-
scription using the attached drawings. The present de-
scription can provide other embodiments and can be ob-
tained or executed in various other ways. We must also
clarify that the phraseology and terminology used here
is for the purposes of description only, and cannot be
considered as limitative.

[0042] Embodiments described here, using the at-
tached drawings figs. 1-4 refer to a drying apparatus, or
a drying cabinet, 10. For example, the drying apparatus
10 can be used for drying objects such as surgical instru-
ments, anesthesia tubes, endoscopes, or also clothing
to be used for medical, health-care, or veterinary use.
[0043] Furthermore, the drying apparatus 10 can also
be used for storing and preserving the objects waiting to
be removed by a user. In this way, objects do not risk
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being contaminated and can remain in a sterile atmos-
phere until they are actually used.

[0044] Thedryingapparatus 10 comprises adrying unit
13 configured to blow in drying air.

[0045] Furthermore, the drying apparatus 10 compris-
es a container 21 associated with the drying unit 13. In
the container 21 there are atleast two chambers 11 which
can be selectively opened by at least one specific door
12 associated with the container 21.

[0046] Thedoor12is ableto open or close an aperture
24 accessing the chamber 11 facing toward the same.
[0047] The at least two chambers 11 are configured
mobile, to be selectively put in cooperation with the at
least one specific door 12.

[0048] In this way, the chambers 11 can be moved one
on top of the other and/or one alongside the other.
[0049] The atleast two chambers 11 are configured to
accommodate the objects to be subjected to the drying
treatment.

[0050] Each of the chambers 11 can be divided into
several compartments 32, for example, see the three
compartments 32 in fig. 1. Naturally, the number of com-
partments 32 can be different from the one shown.
[0051] The compartments 32 can also be separated
from each other by suitable divisions 33, forexample see
fig. 5 and fig. 7.

[0052] The compartments 32 can therefore be made
independent of each other and, optionally, can each be
associated with a specific door 12a, 12b, 12c of the con-
tainer 21, see fig. 5.

[0053] In this way, advantageously, it is possible to di-
versify the drying treatment in each compartment 32 of
a given chamber 11 and possibly not contaminate a par-
ticular compartment 32 following the opening of the ad-
jacent compartment 32.

[0054] Forexample,inthe situationinfig.5, the objects
treated in the upper and lower compartments 32 could
be ready for removal, while the objects in the intermediate
compartment 32 could still be under treatment, so the
door 12b of the compartment 32 still remains closed,
while the doors 12a and 12c¢ of the upper and lower com-
partments 32 are opened.

[0055] In accordance with a possible embodiment, the
drying apparatus 10 can be provided with means 19 for
sanitizing the drying air.

[0056] In a possible implementation, the sanitizing
means 19 can comprise a sterilization element 31 for
performing a sterilization step of the drying air prior to
entry into the chambers 11. For example, the sterilization
element 31 can be a UV lamp.

[0057] According to another implementation, the san-
itizing means 19 can comprise, exclusively or in combi-
nation with the sterilization element 31, a filter element
20 tofilter the air from impurities before entering into each
chamber 11. For example, the filter element 20 can be a
HEPA filter.

[0058] The drying unit 13 comprises at least one ven-
tilation element 17, which takes in air from the outside
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and sends it inside each chamber 11, and an heating
element 18 of the air, before it enters inside the chamber
11.

[0059] The heating device 18 allows to heat the air up
to a temperature of about 80°C and above. Furthermore,
the heating device 18 can also heat to lower tempera-
tures, for example, from about 45 ° C to about 50°C for
drying different types of objects.

[0060] According to possible embodiments, the con-
tainer 21 can be configured to accommodate inside it
also at least the drying unit 13 to send pressurized air
inside the chambers 11.

[0061] According to one embodiment, the pressurized
air can enter into the chambers 11 by means of a plurality
of ventilation mouths 14, shown by way of example in fig.
1, and connected at least to the drying unit 13.

[0062] According to a variant embodiment, the drying
apparatus 10 can comprise a single door 12 through
which to selectively access a specific one of the cham-
bers 11 whichis presented on each occasion with respect
to door 12.

[0063] According to another variant embodiment, the
container 21 of the drying apparatus 10 could comprise
two distinct doors 12in which to perform, for example, an
operation to load the objects inside the chamber 11 po-
sitioned in front of a first door 12, and an operation to
remove objects from the chamber 11 positioned in front
of a second door 12" disposed for the purpose, see fig.
1 for example.

[0064] The door 12" will be disposed on a lateral wall
36 of the container 21 other than the lateral wall 37 where
the first door 12 is positioned.

[0065] The lateral wall 37 could be, for example, adja-
cent to the lateral wall 36, but also opposite it.

[0066] By way of example only, the one or more doors
12 can be installed in correspondence with a respective
aperture 24’ made on one side of the container 21 as
shown in fig. 1.

[0067] The door 12 can be made at least partly of a
transparent material to allow a user to control the con-
tents of each chamber 11.

[0068] The door 12 can comprise around its edge a
sealing element 34, for example a gasket that contacts
the perimeter of the aperture 24, 24’ of the container 21,
to prevent dust, air and/or contaminants from entering
and to maintain a controlled atmosphere inside each
chamber 11.

[0069] The sealing element 34 could be installed, also
or alternatively, on the edge of the aperture 24, 24’ in a
suitable position.

[0070] The sealing element 34 therefore is advanta-
geously interposed between the door 12 and the corre-
sponding aperture 24, 24’, irrespective of whether it is
positioned on the door 12 or the aperture 24, 24’.
[0071] According to another variant embodiment, the
container 21 comprises a rotating body 15 in which the
at least two chambers 11 are made, insulated from each
other and configured to be selectively positioned in a de-
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sired position correlated to the specific door 12.

[0072] The rotating body 15 is positioned inside the
container 21 which in this case substantially functions as
a containing structure.

[0073] Accordingto a variantembodiment, the rotating
body 15 is configured to present the chambers 11 facing
a single door 12.

[0074] In the case of the variant embodiment of the
drying apparatus 10 having two distinctdoors 12, respec-
tively for loading and unloading objects, the rotating body
15 is configured to rotate in a coordinated manner with
respect to the position of the two distinct doors 12.
[0075] Accordingto another variantembodiment, each
chamber 11 of the rotating body 15 could have at least
one specific door 12 able to be selectively put in front of
the user.

[0076] Accordingto a variantembodiment, the rotating
body 15 can be associated with a drive member 22 to
make it rotate and to selectively position a specific cham-
ber 11 in front of a user.

[0077] According to a preferred embodiment, the ro-
tating body 15 is configured to assume a substantially
cylindrical shape.

[0078] In this way it is possible to obtain a plurality of
chambers 11 made by dividing the rotating body 15 into
sectors.

[0079] For example, each sector can be made with an
angle of around 90°, having a total of four chambers 11,
or with an angle of around 60°, as shown by way of non-
restrictive example in figs. 1 and 6, or with an angle of
around 45° with a total of eight chambers 11, or others.
[0080] Accordingto one embodiment, if each chamber
11 of the rotating body 15 is divided into multiple com-
partments 32, each compartment 32 can have its own
specific door 12a’, 12b’, 12¢’, see fig. 7.

[0081] Between each of the doors and the aperture of
the corresponding compartment 32, sealing elements 34’
will be provided.

[0082] The sealing elements 34’ will also be provided
for opening and closing the doors 12a, 12b, 12c of the
container 21, see fig. 5.

[0083] According to a variant embodiment shown by
way of examplein fig. 1, the rotating body 15 has a vertical
axis of rotation X', that is, substantially orthogonal to a
support plane of the drying apparatus 10.

[0084] According to one embodiment, adjacent cham-
bers 11 are insulated and can be divided by a single
lateral wall 16.

[0085] Accordingto another embodiment, each cham-
ber 11 is defined by its own lateral wall 16, in this specific
case two lateral walls 16, and between lateral walls 16
of two adjacent chambers 11 an interspace 35 can be
made in which, for example, to install the pipes to send
the air into each chamber 11.

[0086] According to this embodiment, the ventilation
mouths 14 can be disposed in correspondence with each
lateral wall 16 in an order and disposition consistent for
treating the objects inside each chamber 11.
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[0087] According to another embodiment, the ventila-
tion mouths 14 can be disposed in correspondence with
the upper wall and/or lower wall of each chamber 11.
[0088] According to another variant embodiment
shown by way of example in figs. 3 and 4, the rotating
body 15 has a horizontal axis of rotation X, that is, sub-
stantially parallel to a support plane of the drying appa-
ratus 10.

[0089] In this way, the chambers 11 are oscillating
and/or horizontally pivoting and hence can be hinged so
that the axis of rotation Y of each chamber 11 is eccentric
to the center of gravity.

[0090] Moreover, the axis of rotation Y of each cham-
ber 11 is parallel to the axis of rotation X of the rotating
body 15.

[0091] In the embodiment with a horizontal axis of ro-
tation X, each chamber 11 can be attached in corre-
spondence with its two opposite ends to spokes 23, fix-
edly connected to the rotating body 15.

[0092] According to one embodiment, each chamber
11 can be individually connected to the drying unit 13 by
means of a specific connection pipe provided for the pur-
pose.

[0093] For example, the connection pipe can be in-
stalled in correspondence with at least one spoke 23 of
each oscillating and/or horizontally pivoting chamber 11.
[0094] Furthermore, the ventilation mouths 14 can be
disposed in correspondence with a desired wall inside
the chamber 11.

[0095] The containing structure 21 can have the aper-
ture 24 in correspondence with which the specific oscil-
lating and/or horizontally pivoting chamber 11 is posi-
tioned for the user to remove objects.

[0096] By way of example, in this case, each of the
chambers 11 of the rotating body 15 is associated with
a single door 12’

[0097] Naturally, one or more chambers 11 of fig. 1
could be provided with a similar single door 12’ associ-
ated with the rotating body 15.

[0098] Thedryingapparatus 10 can comprise a control
and command unit 25 configured to receive commands
from a user and to send input signals to the drive member
22 and/or to the drying unit 13.

[0099] The control and command unit 25 is also con-
figured to detect the opening/ closing of each door 12 to
send signals to the drying unit 13 to regulate the flow of
air inside each chamber 11.

[0100] For example, when a door 12 is opened, the
control and command unit 25 sends a signal to the drying
unit 13 to increase the air delivery pressure inside the
specific chamber 11.

[0101] The air pressure inside the chambers 11 is
therefore modulated by the control and command unit 25
depending on the opening or closing of the door 12.
[0102] The control and command unit 25 can be con-
figured to process specific drying programs, defining for
example cycle duration, air temperature, air outlet pres-
sure, humidity, for the type of object to be dried.
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[0103] Furthermore, the control and command unit 25
can be configured to coordinate the rotating body 15 in
its rotation with respect to the position, for example an-
gular in the case of the cylindrical rotating body 15, of
the one or more doors 12.

[0104] Eachchamber 11, oreach compartment32, can
have a plurality of shelves 26 inside it, on which the con-
taining devices 27 of the objects to be dried can be po-
sitioned.

[0105] There is nothing to exclude the objects from be-
ing directly positioned on the shelf 26.

[0106] According to one embodiment, a compartment
can correspond to each shelf 26 and can provide a spe-
cific door 12.

[0107] Accordingtoavariantembodiment, the contain-
ing devices 27 can be open at the top and be made by
a metal net structure having meshes sized to prevent
objects from falling.

[0108] In this way, the objects can easily be lapped by
the hot air coming out of the ventilation mouths 14.
[0109] According to another variant embodiment, the
containing devices 27 can be selectively closed at the
top by a lid.

[0110] Furthermore, the walls of each containing de-
vice 27 can be continuous and have at least one through
hole configured to connect to a quick connector.

[0111] The quick connector can advantageously be
used to be connected to possible devices of the chamber
11, for example, pipes or connectors that blow in hot air
for the purpose of drying the object, such as an endo-
scope 30.

[0112] According to another variant embodiment
shown by way of example in fig. 2, each chamber 11, or
each compartment 32, can have means for positioning
an object to be dried.

[0113] For example, said means can be at least one
hook 28 and a plurality of pins 29 disposed staggered so
as to position, for example, the endoscope 30.

[0114] Accordingto another variantembodiment, each
chamber 11 can be provided with at least one connector
configured to be associated with the end of the endo-
scope 30 to allow it to be dried internally as well.

[0115] Anexample of a connector, in combination with
the variant embodiment described above, is described
in WO-A-2015/068131 filed in the name of the Applicant.
[0116] Itis clear that modifications and/or additions of
parts can be made to the drying apparatus 10 as de-
scribed heretofore, without departing from the field and
scope of the present invention.

[0117] Itis also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skill in the art shall certainly be
able to achieve many other equivalent forms of drying
apparatus 10, having the characteristics as set forth in
the claims and hence all coming within the field of pro-
tection defined thereby.

[0118] In the following claims, the sole purpose of the
references in brackets is to facilitate reading: they must

($]

15

20

25

30

35

40

45

50

55

not be considered as restrictive factors with regard to the
field of protection claimed in the specific claims.

Claims

1. Apparatus for drying objects for health-care, medi-
cal, veterinary or similar use, comprising at least a
drying unit (13) configured to blow in drying air, said
apparatus being characterized in that it comprises:

- a container (21) associated with said drying
unit (13);

- a plurality of chambers (11) positioned in said
container (21), able to be selectively opened by
at least a door (12, 12’, 12a-c, 12a’-c’), said
chambers (11) being configured mobile in order
to be selectively positioned in cooperation with
said at least one door (12, 12°, 12a-c, 12a’-¢’);
- one or more ventilation mouths (14) positioned
in said chambers (11) and suitable to supply dry-
ing air sent from said drying unit (13),

- atleast a control unit (25) associated with said
drying unit (13) and configured to regulate and
modulate, through said one or more ventilation
mouths (14), the pressure of the drying air in
said chambers (11).

2. Drying apparatus as in claim 1, characterized in
that said chambers (11) are divided into compart-
ments (32), each comprising its own door (12a-c,
12a’-c)).

3. Drying apparatus as in claim 1 or 2, characterized
in that said container (21) comprises at least an ap-
erture (24, 24’) with which said door (12, 12’, 12a-c,
12a’-c’) is associated, at least a holding element (34,
34’) being positioned between said aperture (24, 24’)
and said door (12, 12’, 12a-c, 12a’-c’).

4. Drying apparatus as in claim 1, characterized in
that said chambers (11) are separated from each
other by at least an interspace (35) made between
the respective lateral walls (16).

5. Drying apparatus as in claim 1, characterized in
that it comprises a single door (12) through which
to selectively access a specific one of said chambers
(11) that are presented on each occasion with re-
spect to said door (12).

6. Dryingapparatus asinany claim hereinbefore, char-
acterized in that said container (21) comprises a
rotating body (15) in which said chambers (11) are
made, insulated from each other and configured to
be selectively positioned in a desired position, such
as a loading and/or unloading position of the objects
from the drying apparatus.
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Drying apparatus as in claim 6, characterized in
that said rotating body (15) is associated with a drive
member (22) in order to make said rotating body (15)
rotate and to selectively position at least one specific
chamber (11).

Drying apparatus as in claim 6, characterized in
that said rotating body (15) has a vertical axis of
rotation (X’).

Drying apparatus as in claim 6, characterized in
that said rotating body (15) has a horizontal axis of
rotation (X).

Drying apparatus as in claim 6, characterized in
that said plurality of chambers (11) are made by di-
viding said rotating body (15) into sectors.

Drying apparatus as in claim 9, characterized in
that said chambers (11) are horizontally pivoting and
hinged so that an axis of rotation (Y) of each chamber
(11) is eccentric with respect to the center of gravity,
said axis of rotation (Y) of each chamber (11) being
parallel to said horizontal axis of rotation (X) of said
rotating body (15).

Drying apparatus as in any claim hereinbefore, char-
acterized in that each chamber (11) has a plurality
of shelves (26) for the direct positioning of the objects
and/or in order to position containing devices (27)
for said objects.

Drying apparatus as in any claim hereinbefore, char-
acterized in that each chamber (11) has means (28,
29) to position an object to be dried.

Drying apparatus as in any claim hereinbefore, char-
acterized in that said apparatus comprises means
(19) for sanitizing the drying air.

Drying apparatus as in any claim hereinbefore, char-
acterized in that it comprises a first door (12) for
the insertion of the objects to be dried and at least a
second door (12") for the extraction of the dried ob-
jects.
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