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patient interface element (12, 14, 15) for delivering a breathing gas to a user
and a forehead support (30). One of the forehead support and the patient in-
terface element comprises a shaft (60) and the other comprises a hollow tube
(62) in which the shaft is received, with the shaft slidable within the tube to
permit adjustment of the position of the forehead support relative to the pa-
tient interface element. One of the shaft and hollow tube are elastically de-
formable between a deformed configuration in which the shaft can be slid
within the tube and a released configuration in which the sliding of the shaft
within the tube is blocked.
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Patient interface

FIELD OF THE INVENTION
The present invention relates to patient interfaces for transporting a gas to

and/or from an airway of a user.

BACKGROUND OF THE INVENTION

There are numerous situations where it is necessary or desirable to deliver a
flow of breathing gas non-invasively to the airway of a patient, i.c. without inserting a tube
into the airway of the patient or surgically inserting a tracheal tube in their oesophagus. For
example, it is known to ventilate a patient using a technique known as non-invasive
ventilation. It is also known to deliver continuous positive airway pressure (CPAP) or
variable airway pressure, which varies with the patient's respiratory cycle, to treat a medical
disorder, such as sleep apnoea syndrome, in particular, obstructive sleep apnoea (OSA).

Non-invasive ventilation and pressure support therapies involve the placement
of a patient interface element comprising a mask component on the face of a patient. The
mask component may be, without limitation, a nasal mask that covers the patient's nose, a
nasal pillow/cushion having nasal prongs that are received within the patient's nostrils, a
nasal/oral mask that covers the nose and mouth, or a full face mask that covers the patient's
face. The patient interface element interfaces between the ventilator or pressure support
device and the airway of the patient, so that a flow of breathing gas can be delivered from the
pressure/flow generating device to the airway of the patient.

Such elements are typically maintained on the face of a patient by headgear
having one or more straps adapted to fit over/around the patient's head.

Fig. 1 shows a typical system to provide respiratory therapy to a patient. This
system will be referred to in the description and claims as a "patient interface assembly".

The assembly 2 includes a pressure generating device 4, a delivery conduit 16
coupled to an elbow connector 18, and a patient interface 10. The pressure generating device
4 is structured to generate a flow of breathing gas and may include, without limitation,

ventilators, constant pressure support devices (such as a continuous positive airway pressure
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device, or CPAP device), variable pressure devices, and auto-titration pressure support
devices.

Delivery conduit 16 communicates the flow of breathing gas from pressure
generating device 4 to patient interface 10 through the elbow connector 18. The delivery
conduit 16, elbow connector 18 and patient interface device 10 are often collectively referred
to as a patient circuit.

The patient interface 10 includes a patient interface element which is a mask
12 in the form of a shell 15 and cushion 14, which in the exemplary embodiment is a nasal
and oral mask. However, any type of mask, such as a nasal-only mask, a nasal pillow/cushion
or a full face mask, which facilitates the delivery of the flow of breathing gas to the airway of
a patient, may be used as mask. The cushion 14 is made of a soft, flexible material, such as,
without limitation, silicone, an appropriately soft thermoplastic elastomer, a closed cell foam,
or any combination of such materials.

An opening in the shell 15, to which elbow connector 18 is coupled, allows the
flow of breathing gas from pressure generating device 4 to be communicated to an interior
space defined by the shell 15 and cushion 14, and then to the airway of a patient.

The patient interface assembly also includes a headgear component 19, which
in the illustrated embodiment is a two-point headgear. Headgear component 19 includes a
first and a second strap 20, each of which is structured to be positioned on the side of the face
of the patient above the patient's ear.

Headgear component 19 further includes a first and a second mask attachment
element 22 to couple the end of one of the straps 20 to the respective side of mask 12.

A problem with this type of assembly is that the headgear force vectors
necessary to achieve a robust and stable seal against the face of the patient can cut a straight
line near the corners of a patient's eyes, which can be uncomfortable and distracting.

In order to avoid this, it is well known to include as part of the patient
interface a forehead support to spread the required forces over a larger area. In this way, an
additional cushion support on the forechead balances the forces put by the mask around the
nose or nose and mouth.

All faces are different to each other. When using a patient interface assembly
which has a forehead support, this forehead support should be adjustable for personal fit. The
offset between facial plane and the forehead support can differ in the range of 30mm.

An example of known adjustment arrangement uses a rotating mechanism,

controlled by a rotary knob. This mechanism results in an increase or decrease of the offset
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between the facial plane and the forehead support. The user has to rotate the knob to get the
right offset and the right fit.

From an ergonomics perspective, rotating a knob is not the most convenient
way to implement adjustment. The number of elements and required accuracy is costly and

the assembly can be noise due to play between components.

SUMMARY OF THE INVENTION

According to the invention, there is provided a patient interface as claimed in
claim 1.

In one aspect, the invention provides a patient interface comprising:

- a patient interface element for delivering a breathing gas to a user; and
- a forehead support coupled to the patient interface element;

wherein one of the forehead support and the patient interface element
comprises a shaft and the other of the forehead support and the patient interface element
comprises a hollow tube in which the shaft is received, with the shaft slidable within the tube
to permit adjustment of the position of the forehead support relative to the patient interface,

wherein one of the shaft and hollow tube is elastically deformable between a
deformed configuration in which the shaft can be slid within the tube and a released
configuration in which the sliding of the shaft within the tube is blocked.

This arrangement enables adjustment of the forehead support position by a
linear sliding. This enables the desired position to be reached quickly and easily. For
example the forehead support can simply be pushed from a retracted position to a position in
which it contacts the forehead, and is then locked in place. The locking is achieved by
releasing the elastic member.

In one example, the shaft is threaded, and the hollow tube is threaded, and the
threads engage in the released configuration, and wherein the tube is elastically deformable
between an oval shape in the released configuration and a circular shape in the deformed
configuration with clearance around the shaft.

In this way, the hollow tube can comprise an oval nut. The oval nut can make
enough contact with the shaft to enable fine tuning of the position with rotational adjustment,
but large rapid changes in position can be made by disengaging the nut from the shaft so that
they can be slid relative to each other.

The shaft is for example coupled to the forehead support and the hollow tube

is coupled to the patient interface element.
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In another example, the shaft is elastically stretchable in its axial direction, and
the hollow tube has an internal surface which grips the shaft when it is in the unstretched
configuration. Again, linear adjustment can be made quickly and easily, for example by
pulling on the shaft (or a handle attached to the shaft) to stretch the shaft and thus make it
thinner. The forehead support can then be moved relative to the patient interface by sliding,
and simple release of the shaft causes it to engage with the tube and be locked in position.

The shaft can again be coupled to the forehead support and the hollow tube is
then coupled to the patient interface element.

A strap arrangement can be provided for holding the mask and forehead

support against the head of the patient, to form a patient interface assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

Examples of the invention will now be described in detail with reference to the
accompanying drawings, in which:

Fig. 1 shows a known patient interface;

Fig. 2 shows a known patient interface as disclosed in US2010/0000542;

Fig. 3 shows a first example of patient interface of the invention; and

Fig. 4 shows a second example of patient interface of the invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

The invention provides a patient interface comprising a patient interface
element for delivering a breathing gas to a user (i.e. a mask) and a forehead support. One of
the forchead support and the patient interface element comprises a shaft and the other of the
forehead support and the patient interface element comprises a hollow tube in which the shaft
is received, with the shaft slidable within the tube to permit adjustment of the position of the
forehead support relative to the patient interface. One of the shaft and hollow tube are
clastically deformable between configuration in which the shaft can be slid within the tube
and a released configuration in which the sliding of the shaft within the tube is blocked.

This provides a simple to use adjustment mechanism with few components.

Fig. 2 is taken from US2010/0000542 and shows a patient interface assembly
in the form of a full facial mask assembly 10 including a forehead support 30. The patient
interface element (the mask part) is for delivering gas to the user and includes a frame 16, a

cushion 14 adapted to form a seal with the patient's face, an elbow assembly 18 for
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connection to an air delivery tube (components 10,14,16,18 corresponding to those of the
same number in Fig. 1).

Fig. 2 shows a forechead support 30 for reducing the forces on the patient's
face, and including a frame 34 which carries forehead support cushions 41. In this example,
the position of the forechead support is adjustable by a rotary knob 40.

The rotary knob comprises a screw-type actuator which moves the forehead
support 30 along a generally linear path. The rotary adjustment knob 40 includes a threaded
shaft, and the forechead support frame 34 includes an internally threaded tube.

When the adjustment knob 40 is rotated, the internally threaded tube of the
forehead support 34 extends or retracts from the threaded shaft of the adjustment knob 40,
which causes adjustable movement of the forechead cushions 41.

Fig. 3 shows a first example of patient interface 10 of the invention, similar in
structure to the design of Fig. 2, with a cushion 14 and shell 15 and a forehead support 30.

Fig. 3a shows the device in perspective view, Fig. 3b is used to explain the
sliding configuration and Fig. 3c is used to explain the locked configuration.

This example uses a threaded shaft 60, and a hollow tube 62 is threaded. The
hollow tube is normally oval, and the narrow dimension corresponds to the threaded shaft
diameter. This means that even though the hollow tube does not contact the shaft all around
its circumference, threaded adjustment is possible. This threaded adjustment is used for fine
control only.

The hollow tube only needs to be long enough to grip the shaft, and no so long
that the elastic deformation (described below) becomes difficult to implement.

The arrangement is shown only schematically in Fig. 3.

In one example, relative rotation between the forehead support 30 and the mask shell 15 is
prevented, so that rotation of the shaft 60 (to provide the fine adjustment of position) results
in linear movement of the forehead support (in the same way as in the device of Fig. 2).
Thus, the shaft 60 can rotate relative to the forehead support 30. In another example, the shaft
60 is fixed to the forehead support, so that the fine adjustments comprise an integer number
of 180 degree turns of the forehead support and shaft 60, since the forehead support should
remain horizontal in its adjusted position.

There is also a rapid linear adjustment mode as shown in Fig. 3b. The tube 62
is elastically deformable between the oval shape in a released configuration and a circular

shape in a deformed configuration with clearance around the shaft 60 as shown.
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In this way, the shaft and attached forehead support can be slid in and out to a
desired position. Releasing the elastic tube provides gripping at the selected position.

Thus, the user can rotate the shaft using a handle at the end of the shaft to
reduce the distance to the forehead support with small incremental steps. Large steps can be
made by pressing the tube, which is thus in the form of a flexible nut, and linearly pulling or
pushing the handle.

As explained above, in one example, when the shaft 60 is rotated, this does not
entrain rotation of the forehead support 30. For example a rotational coupling can be
provided between the shaft 60 and the forehead support, so that shaft 60 is connected to the
forehead support 30 but can still rotate relative to it. Relative rotation between the forehead
support and the mask shell is prevented, for example by a guide and channel arrangement, or
a pin and slot arrangement which couple the forehead support and mask shell together.

The flexible nut can be connected to the mask shell 15 such that it can be
deformed as required, but does not rotated. For the large adjustments, the flexible nut is
squeezed and the shaft is be moved. The forehead support can even be removed easily and
replaced.

In this example the hollow tube is elastically deformable between a deformed
configuration in which the shaft can be slid within the tube and a released configuration in
which the sliding of the shaft within the tube is blocked.

Fig. 4 shows a second example of patient interface 10 of the invention, similar
in structure to the design of Fig. 2, with a cushion 14 and shell 15 and a forehead support 30.
In this example, it is the shaft that is elastically deformable between a deformed
configuration in which the shaft can be slid within the tube and a released configuration in
which the sliding of the shaft within the tube is blocked.

Fig. 4a shows the device in perspective view, Fig. 4b is used to explain the
sliding configuration and Fig. 4c is used to explain the locked configuration.

The shaft 60 in this case comprises a rubber rod which is connected to the
forehead support 30. The rod 60 goes through a rubber ring 62 which is positioned in the
mask shell 15. The shaft 60 is flexible, this is an advantage when the user is asleep and
moves during sleep and part of the system interacts with a pillow.

The mask shell 15 and the cushions can stay at the same position on the face
while the forehead support part can move. When the user wants to adjust the forehead
support 30 he can pull on the shaft 60. The shaft 60 becomes thinner and longer and can

move through the rubber ring 62 as shown in Fig. 4b. In the relaxed state shown in Fig. 4c,
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the shaft is gripped by the ring 62 to lock the forehead support in its linear adjustment
position.

Other variations to the disclosed embodiments can be understood and effected
by those skilled in the art in practicing the claimed invention, from a study of the drawings,
the disclosure, and the appended 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 fulfill the functions of several items recited in
the claims. The mere fact that certain measures are recited in mutually different dependent
claims does not indicate that a combination of these measured cannot be used to advantage.

Any reference signs in the claims should not be construed as limiting the scope.
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8
CLAIMS
1. A patient interface (10) comprising:
- a patient interface element (12,14,15) for delivering a breathing gas to a user;
and

- a forehead support (30) coupled to the patient interface element;

wherein one of the forehead support and the patient interface element
comprises a shaft and the other of the forehead support and the patient interface element
comprises a hollow tube in which the shaft is received, with the shaft slidable within the tube
to permit adjustment of the position of the forehead support relative to the patient interface
clement,

wherein one of the shaft and hollow tube is elastically deformable between a
deformed configuration in which the shaft can be slid within the tube and a released

configuration in which the sliding of the shaft within the tube is blocked.

2. A device as claimed in claim 1, wherein the shaft is threaded, and the hollow
tube is threaded, and the threads engage in the released configuration, and wherein the tube is
clastically deformable between an oval shape in the released configuration and a circular

shape in the deformed configuration with clearance around the shaft.

3. A device as claimed in claim 2, wherein the hollow tube comprises an oval
nut.
4. A device as claimed in claim 3, wherein the shaft is coupled to the forehead

support and the hollow tube is coupled to the patient interface element.

5. A device as claimed in claim 1, wherein the shaft is elastically stretchable in
its axial direction, and the hollow tube has an internal surface which grips the shaft when it is

in the un-stretched configuration.

6. A device as claimed in claim 5, wherein the shaft is coupled to the forehead

support and the hollow tube is coupled to the patient interface element.
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7. A patient interface assembly comprising a patient interface as claimed in claim
1, and headgear for holding the patient interface element and forechead support against the

head of the patient.



WO 2014/009838 PCT/IB2013/055326

1/4

N o

10

20
14

—,

o

12 }
15 N\ 22 -

18, { g

16

Pressure | /~ 4

generating
device

FIG. 1



PCT/IB2013/055326

WO 2014/009838

FIG. 2



WO 2014/009838 PCT/IB2013/055326

(b) (©)
FIG. 3



WO 2014/009838 PCT/IB2013/055326

15\ 15\

v 62 | 62
—_—
60 60

(b) (©)
FIG. 4



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2013/055326

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61M16/06
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61IM

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X DE 10 2008 061007 Al (WEINMANN G GERAETE 1,7
MED [DE]) 25 June 2009 (2009-06-25)

A page 6, paragraph 66-67; figures 8-9 2-6

X WO 2009/055549 A2 (MERGENET MEDICAL INC 1,7
[US]) 30 April 2009 (2009-04-30)

A the whole document 2-6

X WO 2004/021960 A2 (RIC INVESTMENTS INC 1,7
[US]) 18 March 2004 (2004-03-18)

A the whole document 2-6

X US 2008/314390 Al (KWOK PHILIP RODNEY [AU] 1,7
ET AL) 25 December 2008 (2008-12-25)

A the whole document 2-6

- / -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

4 October 2013

Date of mailing of the international search report

11/10/2013

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Azaizia, Mourad

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2013/055326

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2010/000542 Al (CHU VINCENT [AU] ET AL
NG EVA [AU] ET AL)

7 January 2010 (2010-01-07)

cited in the application

the whole document

US 2011/094516 Al (CHANG ERIC [TW])

28 April 2011 (2011-04-28)

the whole document

EP 1 205 205 A2 (WEINMANN G GERAETE MED
[DE]) 15 May 2002 (2002-05-15)

the whole document

WO 20107133218 A2 (WEINMANN G GERAETE MED
[DE]; EIFLER MARTIN [DE]; HAHN HENRY [DE];
GARD) 25 November 2010 (2010-11-25)

the whole document

EP 1 900 389 A2 (INVACARE CORP [US])

19 March 2008 (2008-03-19)

the whole document

1-7

1-7

1-7

1-7

1-7

Form PCT/ISA/210 (col

ntinuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IB2013/055326

Patent document
cited in search report

Publication
date

Publication
date

WO 2009055549

WO 2004021960

US 2010000542

EP 1205205

DE 102008061007 Al

A2

25-06-2009

18-03-2004

07-01-2010

15-05-2002

Patent family
member(s)

DE 102008061007
US 2009176051
US 2009107506
WO 2009055549
AT 499148
AT 542572
AU 2003270360
AU 2008202640
BR 0314014
CA 2497915
EP 1551512
EP 2258448
JP 4527533
JP 4870805
JP 2006506109
JP 2010005465
US 2004045551
US 2006249157
US 2012279502
WO 2004021960
EP 2005985
NZ 569187
US 2008314390
CN 101472637
CN 102512739
EP 2035073
EP 2481437
JP 5000712
JP 2009539507
NZ 573404
NZ 578010
NZ 589900
US 2010000542
US 2012103340
WO 2007143793
NONE

AT 297777
AT 341359
DE 10155152
EP 1205205
EP 1493461
EP 1493462
DE 102010021276
EP 2437836
Us 2012111333
WO 2010133218
CA 2602005
EP 1900389
US 2008066761

25-06-2009
09-07-2009

30-04-2009
30-04-2009

15-03-2011
15-02-2012
29-03-2004
10-07-2008
19-07-2005
18-03-2004
13-07-2005
08-12-2010
18-08-2010
08-02-2012
23-02-2006
14-01-2010
11-03-2004
09-11-2006
08-11-2012
18-03-2004

24-12-2008
26-02-2010
25-12-2008

01-07-2009
27-06-2012
18-03-2009
01-08-2012
15-08-2012
19-11-2009
28-05-2010
27-05-2011
22-12-2011
07-01-2010
03-05-2012
21-12-2007

15-07-2005
15-10-2006
27-06-2002
15-05-2002
05-01-2005
05-01-2005

25-11-2010
11-04-2012
10-05-2012
25-11-2010

18-03-2008
19-03-2008
20-03-2008

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

