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Description

[0001] The present invention relates to respiratory
masks suitable for delivery of gas for inhalation by a pa-
tient and more particularly, although not exclusively, to
a mask which is suitable for use in therapy.
[0002] Respiratory masks are used to supply inhala-
tion gases, and possibly also atomised liquids such as
drugs in solution, to the airways of a patient. In general,
a gas is supplied to a respiratory enclosure defined by
the respiratory mask and the face of the patient, and the
patient inhales the inhalation gas from this respiratory
enclosure. Conventional masks typically also have an
inlet for the inhalation gas, and an outlet through which
exhaled gas escapes the respiratory mask.
[0003] A conventional respiratory mask is relatively
flexible, and is typically formed as a unitary component
of polyvinylchloride (PVC) material. This unitary compo-
nent defines a cavity, and typically has an outwardly-
turned peripheral rim that is urged against the patient’s
face, about their nose and mouth, when fitted to the pa-
tient.
[0004] In order to maintain an effective seal between
the peripheral rim of the respiratory mask and the pa-
tient’s face, conventional respiratory masks have an elas-
ticated strap that is placed about the patient’s head so
as to urge the respiratory mask against the face of the
patient. In addition, a nose clip is typically fitted about the
portion of the mask that surrounds the patient’s nose so
as to further improve the seal between the mask and the
patient’s face.
[0005] Respiratory masks such as those described
above may be used for oxygen therapy in which oxygen
is administered to a patient at a concentration greater
than that of ambient air, and/or aerosol therapy in which
a fine mist of a drug in solution is inhaled by a patient.
[0006] The relatively flexible PVC material of conven-
tional respiratory masks allows these masks to conform
to the contours of a patient’s face to a limited degree in
order to provide a seal. However the quality of the seal
is relatively poor such that air may be entrained around
the side of the mask in use. Additionally gas, intended
for inhalation, may be leaked around the mask edges.
Any such leakage requires the delivery of a larger volume
of gas and/or an elevated delivery pressure to a patient.
An insufficient seal also leads to uncertainty over the con-
centration of fluid being inhaled by the patient.
[0007] It has therefore been proposed to provide a
mask which is formed substantially of a more rigid plastics
material but which has a seal about the periphery of the
mask which is formed of a more supple material. An ex-
ample of such a mask is provided in UK Patent number
2412594, which provides for an improved seal over con-
ventional PVC masks. The respiratory mask of GB
2412594 comprises a mask body defining a cavity and
being adapted to fit about the mouth and nose of a patient,
and one or more sealing components extending from the
peripheral edge of the mask body and defining a contact

surface that extends both inwardly and outwardly from
at least a portion of said peripheral edge and contacts
the face of the patient during use.
[0008] US2010258131 discloses a respirator including
a mask having a body extending between a front edge
and a rear edge, and a face seal extending inward from
the body. The face seal has a first wall extending from
the body and a second wall intersecting with the first wall
at a sealing land. The sealing land is configured to contact
a user’s face to form a continuous circumferential seal.
The face seal is folded over such that the first wall and
the second wall both extend away from the sealing land
in a common direction. Optionally, the face seal may be
U-shaped
[0009] In providing an improved seal, it is generally
necessary to provide a tighter fit to the patient’s face.
This can be achieved by tightening a strap which passes
around the patient’s head during use. However it has
been found that a tighter fit to a patient’s face generally
implies a more limited range of fit that can be accommo-
dated by a mask. As such, a balance needs to be struck
between a mask which can accommodate a wide range
of face sizes or profiles and a mask which can provide
an improved seal.
[0010] It is an aim of the present invention to provide
a mask which can provide an adequate seal for a rela-
tively large range of face shapes and sizes.
[0011] According to the invention, there is provided a
respiratory mask as defined in the appended claim 1.
[0012] A primary advantage of the invention is that a
mask can be provided which beneficially forms a seal
beneath the chin or lower jaw of a wearer but which also
allows for a relatively larger range of facial profiles to be
accommodated by a single mask design. Accordingly,
the inwardly depending lip portion provides a seal about
the mandible for wearers having a total facial height such
that their nose and lower jaw can be located within the
peripheral edge of the mask. The outwardly depending
lip portion provides a seal about the mandible for wearers
having a total facial height such that their nose and lower
jaw cannot be located within the peripheral edge of the
mask (i.e. such that their chin extends beyond the pe-
ripheral edge of the mask when the mask is located
against the bridge of the wearer’s nose).
[0013] Thus the mask may be considered to be range-
taking in a manner which does not adversely diminish
the seal provided about the periphery of the mask. Each
of the lip formations may advantageously be considered
to be range-taking in its own right for relatively smaller
and relatively larger wearer face profiles respectively.
[0014] The resilient seal formation may be elastomeric.
This may serve to improve the seal formed between the
mask body and the face of the patient, and may also
provide a more comfortable fit for a patient.
[0015] The body may be shaped to provide a mandible
engaging portion for wearers having smaller total facial
height. The mandible engaging portion may be arranged
to pass closely beneath the mandible of a wearer and
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may take the form of concave mask portion, which may
be shaped so as to provide a sill or shelf formation be-
neath the wearer’s mandible. The sill or shelf portion may
be curved.
[0016] The mandible engaging portion may also have
a front facing wall portion which may be arranged for
abutment against a wearer’s chin. The mandible engag-
ing portion may take the form of a chin cup.
[0017] The portion of the body periphery about which
the inwardly and outwardly depending lip portions extend
may comprise a first or lower mask periphery portion.
The seal formation may extend around substantially the
entire peripheral edge of the mask body. The inwardly
depending lip portion may extend around substantially
the entire peripheral edge of the mask body. The out-
wardly depending lip portion may extend around only a
part of the peripheral edge of the body. The outwardly
depending lip formation may extend around the first por-
tion. An outwardly depending lip formation may also ex-
tend about a second part of the peripheral edge which
may be spaced from the first portion and may comprise
a nasal contact region.
[0018] The mask body may comprise a first material.
The mask body may be formed substantially of the first
material. The seal formation may be formed substantially
of a second material. The first material may display great-
er rigidity or stiffness than the second material. The sec-
ond material is preferably resiliently deformable.
[0019] The inwardly depending lip portion may be gen-
erally planar in form. The inwardly depending lip portion
may take the form of a simple upstanding wall which fol-
lows the contour of the peripheral edge of the body.
[0020] The outwardly depending lip portion is concave
in the same sense as the mask body. The outwardly de-
pending lip portion may be shaped so as to provide a sill
or shelf formation beneath the wearer’s mandible. The
outwardly depending lip portion may be shaped so as to
provide both a forward facing lip portion and also a down-
ward facing lip portion.
[0021] The periphery of the body in the vicinity of the
inner and outer lip portions may be shaped from a central
point or region of the mask by a first radius. The inwardly
depending lip portion typically has an inner edge of radius
which is smaller than the first radius. The outwardly de-
pending lip portion typically has an outer edge of radius
which is larger than the first radius.
[0022] According to one embodiment, the inwardly de-
pending lip portion has an inner edge with a radius of
curvature in the vicinity of the first periphery portion of
the body which is greater than the radius of curvature of
an outer edge of the outwardly depending lip portion in
the vicinity of the first periphery portion of the body. The
inwardly depending lip portion may comprise a substan-
tially flat or linear inner edge portion. The outwardly de-
pending lip portion may comprise an outer edge which
displays a substantially constant radius of curvature in
the vicinity of the first periphery portion of the body.
[0023] In one embodiment, the inwardly and outwardly

depending lip portions may be formed as a unitary or
continuous member. There may be a smooth transition
between the inwardly and outwardly depending lip por-
tions.
[0024] The seal formation may be formed by injection
moulding. The body and seal formation may be co-
formed by way of a moulding process. The body and seal
formation may be co-formed as part of a so-called multi-
shot injection moulding process such as a two-shot in-
jection moulding process. In particular, the mask body is
preferably injection moulded as a single component of a
relatively rigid material, and the elastomeric material of
the respiratory mask is then preferably injection moulded
onto the surface of the mask body. The mask body and
the elastomeric parts of the respiratory mask are bonded
together by this process.
[0025] The outwardly depending lip portion may be
considered to provide a resilient extension portion of the
mask body depending outwardly from a lower peripheral
edge portion thereof.
[0026] According to one embodiment, the mask may
provide for a first fitment condition in which a wearer’s
mandible is contained within the peripheral edge of the
body. The mask may provide for a second fitment con-
dition in which the wearer’s mandible protrudes beyond
the peripheral edge of the body. The wearer’s mandible
may deform the inwardly facing lip portion in the first con-
dition, so that the inwardly depending lip formation is
urged against the face of the wearer, thereby forming a
seal between the respiratory mask and the face of the
wearer. The wearer’s chin or mental protuberance may
abut against the mask body in the first condition. The
wearer’s chin or mental protuberance may abut against
the outwardly depending lip portion in the second condi-
tion.
[0027] A relatively rigid mask body preferably defines
the shape of the cavity and may be considered to provide
an outer cavity wall. By "rigid" mask body is meant that
the mask body maintains its shape when subjected to
normal handling conditions. The mask body is preferably
formed from plastics material in an injection moulding
process. Most preferably, the mask body is formed of
polypropylene.
[0028] The inlet port preferably comprises an opening
in the wall of the cavity, and a conventional tubular con-
nector extending outwardly therefrom. Most preferably,
the tubular connector extends from an opening in a nose
portion of the mask body into a space adjacent to a mouth
portion. The respiratory mask body may include openings
that allow exhaled gases to escape from the cavity of the
respiratory mask, during use. Where the respiratory
mask is to be used for delivering a high concentration of
an inhalation gas, such as oxygen, to a patient, the open-
ings in the mask body may each include a valve.
[0029] The inwardly and/or outwardly depending lip
portions may be orientated generally perpendicularly to
the wall of the cavity at the periphery of the mask.
[0030] The elastomeric material of the respiratory
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mask is preferably a Styrene-Ethylene-Butylene-Styrene
(SEBS)-based thermoplastic elastomer.
[0031] The respiratory mask according to the invention
may include means for securing the mask to the patient,
in use. Such means may include an elasticated cord or
strap that is fitted around the patient’s head to urge the
respiratory mask against the face of the patient. The elas-
ticated cord or strap may be formed of elastomeric ma-
terial, and may therefore be formed integrally with the
remainder of the respiratory mask using the two-shot in-
jection moulding process. Alternatively, the elasticated
cord or strap may be formed as a separate component.
[0032] A mask according to the present invention may
carry the advantage that it may allow the cord or strap to
be worn over the ears of a wearer. The mask arrange-
ment according to the invention may help prevent a mask
from slipping down and/or rising up a wearer’s face in use.
[0033] According to a further aspect of the invention,
there is provided a respiratory mask for delivering an in-
halation gas to the airways of a wearer, the respiratory
mask comprising a body of generally concave shape and
having a peripheral edge, the body being adapted to pro-
vide a cavity in use about the mouth and nose of a wearer,
the body having an inlet port that is engageable with a
supply of inhalation gas and in communication with the
cavity, wherein the respiratory mask includes a resilient
seal formation depending from at least a portion of the
peripheral edge, the resilient seal formation comprising
both an inwardly and outwardly depending lip portion rel-
ative to the peripheral edge of the body, the inwardly and
outwardly depending lip portions providing for at least
first and a second alternative fitment conditions in use.
[0034] The first and second fitment conditions may al-
low the mask to be range-taking with respect to one or
more facial dimensions of a wearer. Any optional features
described with respect to the first aspect may also be
applicable to the further aspect of the invention.
[0035] The term ’gas’ or ’inhalation gas’ or ’inhalation
fluid’ as used herein is intended to cover gas streams
which carry an amount vapour or liquid state matter there-
in as well as substantially gas-only streams.
[0036] The invention will now be described in greater
detail, by way of illustration only, with reference to the
accompanying drawings, in which:

Figure 1 is a front view of a respiratory mask accord-
ing to a first embodiment of the invention;

Figure 2 is a side view of the respiratory mask of
Figure 1;

Figure 3 is a three-dimensional view of the rear of
the mask of Figure 1;

Figure 4 is an above view of the respiratory mask of
Figure 1;

Figure 5 is a three-dimensional view from below a

mask according to a second embodiment of the in-
vention;

Figure 6 is a three-dimensional view from below of
a respiratory mask according to a third embodiment
of the invention;

Figure 7 is a three-dimensional view of the rear of
the mask of Figure 6;

Figure 8 is a side view of an assembly comprising
the mask of Figure 6;

Figure 9 shows detail of the valve of Figure 8 through
section A-A;

Figure 10 shows a section view of the mask of Figure
1 in a second usage condition; and,

Figure 11 shows a section view of the mask of Figure
1 in a first usage condition.

[0037] The respiratory mask according to the invention
is advantageous principally because the resilient sealing
member improves the seal between the respiratory mask
and the face of the patient, and may also allow a single
size of mask to be used with faces having a greater range
of sizes than has hitherto been possible. The respiratory
mask is particularly advantageous when used for oxygen
and/or aerosol therapy.
[0038] Turning firstly to Figures 1 to 4, there is shown
a respiratory mask according to the present invention,
which is suitable for the delivery of a gas to a wearer,
such as a patient. The respiratory mask comprises a
mask body 10, formed from a suitably strong and rela-
tively rigid plastics material, such as polypropylene, and
a sealing formation 20 formed from a Styrene-Ethylene-
Butylene-Styrene (SEBS)-based thermoplastic elas-
tomer.
[0039] The respiratory mask is manufactured using a
so-called two-shot injection moulding process. In partic-
ular, the mask body 10 is firstly injection moulded as a
single component, and the sealing formation 20 is then
injection moulded onto the surface of the mask body 10.
The mask body 10 and the sealing formation 20 are bond-
ed together by this process.
[0040] The mask body 10 is generally concave, so as
to define a cavity from which an inhalation gas is delivered
to a patient, and comprises a mouth portion 11 and a
nose portion 12. The mask body is shaped such that the
depth of the cavity defined by the nose portion is greater
than the depth of the cavity defined by the mouth portion.
The nose portion 12 is tapered towards an apex 12A that
is shaped to fit around the bridge of the patient’s nose.
[0041] The mouth portion 11 generally comprises a for-
ward-facing, front wall 14 and a laterally-extending bot-
tom wall portion 15, which may otherwise be described
as a sill. The front wall 14 comprises a step and adjoins
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the sill 15 at an intermediate wall portion 16, the interior
face of which serves as an abutment in use as will be
described below. To either side of the front wall 14, there
are side wall portions 17, which are arranged to be lo-
cated adjacent a wearer’s cheeks or jowls, and particu-
larly the lower portion thereof, in use.
[0042] The sealing formation 20 is a unitary flange
member that is bonded to, and extends from, the edge
of the mask body 10. The sealing formation 20 comprises
an inwardly depending lip portion 22, which extends into
the opening defined by the edge of the mask body 10,
such that the lip portion 22 forms a substantially flat, and
continuous, contact surface within the periphery of the
mask that is urged against the face of the patient during
use. The sealing lip portion 22, and hence the contact
surface, entirely surrounds the inner edge of the mask
body 10.
[0043] The elastomeric nature of the sealing formation
20 enables an effective seal to be formed between the
contact surface of the respiratory mask and the face of
the patient. Also, the lip portion 22 has discontinuities
therein in the form of slits 24 which allow the lip portion
22 to deform about the different contour portions of a
wearer’s face. Such slits 24 are provided in the region of
the apex 12A and also in the lip portion where it is intend-
ed to contact a wearer’s cheeks and/or lower jaw in use.
[0044] The lip portion 22 extends in a generally per-
pendicular direction relative to the mask body 10 at its
peripheral edge in the manner of an upstanding wall. The
lip portion 22 is of substantially continuous height around
the periphery of the mask such that the inner edge of the
lip follows the contours of the mask body periphery.
[0045] However at the bottom wall portion 15 of the
mask body, the lip portion 22 is shaped so as to provide
an inner edge region 26 which is substantially flat. This
allows the lip portion to accommodate a wide range of
lower jaw profiles of a wearer. This may also allow a
depth of lip which accommodates a relatively wide range
of lower face heights or total face heights of potential
wearers.
[0046] The sealing formation 20 of the respiratory
mask according to the invention also comprises an out-
wardly depending lip portion 28 in the vicinity of the mask
body sill 15. The lip portions 22 and 28 are formed inte-
grally as portions of the sealing formation 20. The lip por-
tion 28 extends outwardly from the periphery of the mask
body, primarily below the lower edge of the mask body.
In other embodiments, the lip portion 28 may also extend
outwardly from the sides (i.e. laterally) of the mask body.
[0047] The lip portion 28 (as can be seen in Figure 2)
is curved in shape so as to provide a generally concave
form and has a front facing wall portion 29 and a generally
laterally extending, or downward facing, wall portion or
sill 30. The lip portion 28 has an outer edge 32 which
follows a generally smooth profile of substantially con-
stant curvature in plan, as can be seen in Figures 1 and
3. When viewed from above, it can be seen that the outer
edge 32 is generally straight, such that the edge is con-

tained substantially within a plane (i.e. a substantially ver-
tical plane in the orientation of Figure 2).
[0048] A further outwardly depending sealing lip por-
tion 34 may be provided at the periphery of the nose
region 12 of the mask body 10. That lip portion 34 may
be shaped to taper towards an apex in a manner similar
to the profile of the mask body 10. The lip portion 34
and/or the associated part of the body periphery may
comprise one or more folds or steps 36 (see Figure 2)
so as to provide a cushioning effect and/or close fitment
against a wearer’s nose.
[0049] The lip portions 22 and 34 provide an effective
seal between the respiratory mask and the face of the
patient, which may allow the respiratory mask to be used
without a nose clip.
[0050] The mask body 10 further comprises an inlet
port 13 for connection to a supply of an inhalation gas,
such as oxygen, and a plurality of exhalation openings
18. The inlet port 13 comprises an opening in a lower
wall of the nose portion 12, and a tubular connector that
extends downwardly (as viewed in Figures 1 and 2) from
this opening into the space in front of the mouth portion
11. In use, a supply of an inhalation gas is connected to
the tubular connector of the inlet port 13 so as to supply
the inhalation gas to the cavity of the respiratory mask
and hence the airways of the patient.
[0051] The exhalation openings 18 in this embodiment
are elongate apertures in the wall of the mask body 10
that allow exhaled gases to exit the cavity of the respira-
tory mask. A pair of exhalation openings is provided to
either side of the nose portion 12. A generally vertically
aligned exhalation opening is also provided on either side
of the font wall 14 of the mouth portion 11 (i.e. in side
walls 17). Whilst such arrangement of openings has been
found to be beneficial, it will be appreciated that other
shapes, configurations and orientations are possible.
[0052] The body 10 has a pair of outwardly extending
flange formations 19 on either side of the respiratory
mask which are arranged to receive an elastic strap in
use. Each flange is located adjacent the peripheral edge
of the mask body and has an aperture, to which an elas-
ticated strap (not shown in the Figures) is attached, in
use. The elastic strap extends between the flanges 19,
and fits around the patient’s head when the respiratory
mask is fitted to the patient. In use, the strap is adjusted
so that the respiratory mask is urged against the face of
the patient with an appropriate force to ensure that an
effective seal is formed between the periphery of the res-
piratory mask and the wearer’s face, without causing ex-
cessive discomfort for the wearer.
[0053] The mask of Figure 1 is shown in different usage
conditions in Figures 10 and 11. For use, the mask is
located against a wearer’s face. The correct positioning
of the mask is generally determined by the location of
the apex 12A of the nose portion 12 against the bridge
of a wearer’s nose. This is typically at, or slightly below,
the nasion. The inwardly depending lip portion 22 con-
tacts the wearer’s face about the periphery of the mask
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such that the wearer’s nose and mouth are located in the
mask cavity. The wearer’s mouth is accommodated with-
in the mouth portion 11 of the mask body 10 and the
wearer’s nose is accommodated within the nose portion
12 of the mask body 10. The nose portion 12 of the mask
body 10 is tapered towards the upper end of the mask
and hence the bridge of the patient’s nose.
[0054] However the total facial height of wearers (i.e.
the height from the wearer’s nasion to the gnathion, or
lowest point of the manible) can vary significantly be-
tween wearers. Accordingly, when apex 12A of the mask
is correctly positioned, the wearer’s face, particularly their
lower jaw or chin, may engage with the lower portion of
the mask at varying locations. For conventional masks,
this varying fitment can adversely affect the quality of the
seal provided between the mask and face. This problem
is addressed by the mask according to the invention as
will be described in relation to Figures 10 and 11 below.
[0055] In Figure 11, the mask is fitted to a wearer’s
face 38, the facial length of which is indicated as dimen-
sion Y. In this example, the facial length is relatively small,
such that, when the apex of the sealing lip portion 34 is
located against the bridge 40 of the wearer’s nose, the
lowermost lateral face, or sill 15, of the mask body 10
can be located immediately beneath the wearer’s man-
dible, more specifically beneath the wearer’s gnathion or
mental protuberance. The frontal portion of the wearer’s
chin thus abuts against the intermediate wall portion 16
of the mask body 10. In this condition, the inwardly de-
pending lip portion 22, and particularly inner edge 26
thereof, is contacted by the wearer’s mandible such that
it is deformed in a direction towards the mask body, or
otherwise into the mask cavity.
[0056] Thus the mask body provides a chin cup forma-
tion and the inner lip portion 22 provides a seal against
the wearer’s lower jaw.
[0057] In Figure 10, the mask is fitted to a wearer’s
face 42, having a relatively large facial length, which is
indicated as dimension Y’. When the apex of the sealing
lip portion 34 is located against the bridge 44 of this wear-
er’s nose, the wearer’s gnathion or lower jaw protrudes
beyond the lowermost lateral face, or sill 15, of the mask
body 10, even when the wearer’s jaw is closed. Accord-
ingly, in this condition, the frontal portion of the wearer’s
chin abuts against the front wall portion 29 of outwardly
protruding lip portion 28 and the lower region of the wear-
er’s mandible contacts the sill 30 of the lip portion 28. In
this condition, the seal with the wearer’s mandible is pro-
vided primarily by the lip portion 28, which serves as a
chin cup. The inwardly depending lip portion 22 may also
contact the front of the wearer’s chin to provide a further
sealing effect.
[0058] Accordingly the mask provides a good seal
against the wearer’s face in either of the conditions of
Figures 10 and 11 such that the wearer can inhale and
exhale with minimal loss of gas around the peripheral
edge of the mask.
[0059] It is further noted as an advantage of the present

invention that, in providing for different facial lengths of
wearers, the mask may also allow for movement of a
wearer’s jaw without substantial loss of the seal between
the mask and the wearer’s face, such as for example,
when a wearer is talking, yawning, masticating or the like.
In this regard, the resilient and flexible nature of the lip
portion 28 can accommodate a degree of jaw movement.
[0060] Also, when the outwardly depending lip portion
is redundant, such as when the mask is worn in the first
condition as shown in Figure 11, it is possible that the
outwardly depending lip portion can be turned or flipped
over onto the outer faces of the sill and intermediate wall
portion 15 and 16 of the mask body 10. Thus the lip por-
tion 28 can be actuated between an in-use and a storage
condition and vice versa.
[0061] Turning now to Figures 5-9, further embodi-
ments of the invention are shown. Each of those embod-
iments share the same physical features and associated
method of fitment or operation to the embodiments de-
scribed above, save for the differences described below.
Accordingly, like features between the embodiments will
not be reiterated for conciseness. Whilst the embodiment
of Figures 1-4 is suited for attachment to a conventional
gas delivery system for the supply of a gas, such as ox-
ygen, to a patient, it is not limited to such use and the
mask may be substituted for any of the embodiments
described below wherever practicable.
[0062] The mask of Figure 5 is equivalent to that of
Figure 1, save that the inlet port 13A has a greater width
or diameter than the corresponding port 13 in Figures
1-4. The inlet port 13A also comprises a plurality of loca-
tion formations in the form of ribs or splines 102 spaced
about its inner surface. The splines are elongate in form
and aligned with an axis of the inlet port. The inlet port
13A is thus arranged to receive a corresponding duct
(not shown) within its interior. Such an arrangement is
particularly suitable to provide a connection with ducting
as may be used for delivery of an atomised liquid or va-
pour to a wearer, such as for example by way of an aer-
osol, and accordingly, mask 100 may be used as an aer-
osol therapy mask.
[0063] The mask 200 of Figures 6-9 may be suitable
for use as a high-concentration delivery mask, wherein
gas is communicated to a wearer in a pre-determined
concentration, which is desired to be closely maintained.
Accordingly, the openings 18 of mask body 10 have been
substituted in mask 200 for openings 202, which have
an associated closure member 204. The mask body of
mask 200 is shaped to provide a support structure 206
across the openings 202 so as to hold the closure mem-
ber in place over the opening. The openings 202 and
associated closure members are generally circular in
plan in this embodiment.
[0064] As can be seen in Figure 9, the closure 204 is
resiliently deformable and is tucked under an edge of the
opening in the mask body such that the closure 204 is
biased towards a closed position. Accordingly the closure
only opens to allow fluid communication with the exterior
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of the mask body upon application of a pressure differ-
ential there-across which is sufficient to overcome the
resilience of the closure member material.
[0065] In the manner described above, the openings
202 and associated closure members 204 act as valves
to control discharge of fluid from the mask during exha-
lation by the wearer. Accordingly the interior of the mask
is generally sealed from the exterior of the mask so as
to allow greater control and predictability of the fluid in-
haled by the wearer. This is particularly suited to high-
concentration therapy applications.
[0066] In Figure 7, it can be seen that a similar valve
configuration 210 is provided at the inlet port 208 to reg-
ulate flow into the mask during inspiration. That valve
may be formed in the mask body itself but is typically
provided within an associated ducting 212 which is con-
nected to the inlet duct 208 for use as shown in Figure
8. The ducting 212 may be of conventional design and
the inlet port 208 may be shaped to accommodate such
ducting. In particular the inlet port 208 may be of relatively
short length and increased diameter compared to the in-
let port of Figure 1. Where the respiratory mask is to be
used for delivering a high concentration of an inhalation
gas, such as oxygen, to a patient, the openings in a res-
ervoir bag will generally be connected to the inlet port via
associated ducting.
[0067] All the embodiments described above display
corresponding peripheral sealing formations and thus
can be fitted to wearers in the manner described above
in relation to Figures 1-4, 10 and 11.

Claims

1. A respiratory mask for delivering an inhalation fluid
to the airways of a wearer, the respiratory mask com-
prising:

a body (10) of generally concave shape and hav-
ing a peripheral edge, the body (10) being adapt-
ed to provide a cavity in use about the mouth
and nose of a wearer such that the inhalation
gas can be inhaled by the wearer from the cavity,
the body having an inlet port (13) that is engage-
able with a supply of inhalation gas and in com-
munication with the cavity; and,
a resilient seal formation (20) depending from
at least a portion of the peripheral edge, the re-
silient seal formation (20) comprising both a first
and a second lip portion (22,28) relative to the
peripheral edge of the body,
the first lip portion (22) depending inwardly from
the peripheral edge of the body (10) into the cav-
ity and the second lip portion (28) depending
outwardly from the peripheral edge of the body
(10);
the first lip portion (22) being arranged to pass
closely beneath the mandible of a wearer having

a smaller total facial height, providing, in use, a
seal about the mandible for wearers having a
total facial height such that their nose and lower
jaw can be located within the peripheral edge of
the mask, and
characterised in that the second lip portion (28)
is arranged to pass closely beneath the mandi-
ble of a wearer having a larger total facial height,
providing, in use, a seal about the mandible for
wearers having a total facial height such that
their nose and lower jaw cannot be located with-
in the peripheral edge of the mask, wherein the
second lip portion (28) is concave in shape in
the same way as the mask body so as to provide
a chin cup for a wearer having a larger total facial
height.

2. A respiratory mask according to claim 1, wherein the
mask accommodates both a first and a second fit-
ment conditions, the first condition being when the
first lip portion (22) passes closely beneath the man-
dible of a wearer having a smaller total facial height,
and the second condition being when the second lip
portion (28) passes closely beneath the mandible of
a wearer having a larger total facial height.

3. A respiratory mask according to claim 1 or claim 2,
wherein the body (10) is shaped to provide a man-
dible engaging portion (15) for a wearer having a
smaller total facial height, the mandible engaging
portion (15) being shaped to pass closely beneath
the mandible of said wearer.

4. A respiratory mask according to claim 3, wherein the
mandible engaging portion of the body comprises a
sill formation (15) arranged to pass beneath the
wearer’s mandible and an upstanding wall portion
(16) arranged for abutment against a frontal portion
of said wearer’s chin.

5. A respiratory mask according to any preceding claim,
wherein the second lip portion (28) depends from
only a first region of the peripheral edge of the body
(10).

6. A respiratory mask according to any preceding claim,
wherein the first lip portion (22) extends around sub-
stantially the entire peripheral edge of the mask body
(10).

7. A respiratory mask according to any preceding claim,
wherein the mask body (10) is formed substantially
of a first material and the seal formation (20) is
formed substantially of a second material, wherein
the rigidity of the first material is greater than that of
the second material.

8. A respiratory mask according to any preceding claim,
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wherein the second lip portion (28) depends from a
lower region of the peripheral edge of the body (10),
and wherein the first lip portion (22) has an inner
edge with a radius of curvature in the vicinity of the
lower peripheral region of the body (10) which is
greater than the radius of curvature of an outer edge
of the second lip portion (28) in the vicinity of the
lower peripheral region of the body (10).

9. A respiratory mask according to claim 8, wherein the
first lip portion (22) comprises a substantially straight
inner edge (26) in the vicinity of the lower peripheral
region of the body (10) and the second lip portion
(28) comprises an outer edge (32) which displays a
substantially constant radius of curvature in the vi-
cinity of said first periphery region of the body (10).

10. A respiratory mask according to any preceding claim,
wherein the first and second lip portions (22,28) are
formed as a unitary seal formation.

11. A respiratory mask according to any preceding claim,
wherein the body (10) and the seal formation (20)
are formed by a multi-shot moulding process.

12. A respiratory mask according to any preceding claim,
wherein a wearer’s mandible is contained within the
peripheral edge of the body (10) in a first fitment con-
dition and wherein a wearer’s mandible protrudes
beyond the peripheral edge of the body (10) in a
second fitment condition so as to engage with the
second lip portion (28).

13. A respiratory mask according to claim 12, wherein
the wearer’s mandible deforms the first lip portion
(22) in the first condition, so that the first lip formation
(22) is urged against the face of the wearer, thereby
forming a seal between the respiratory mask and the
face of the wearer.

Patentansprüche

1. Atemmaske für die Zufuhr eines Inhalationsfluids an
die Atemwege eines Trägers, wobei die Atemmaske
folgendes umfasst:

einen Körper (10) in allgemein konkaver Form
und mit einer peripheren Kante, wobei der Kör-
per (10) im Einsatz eine Kavität um den Mund
und die Nase eines Trägers bereitstellen kann,
so dass Inhalationsgas durch den Träger aus
der Kavität eingeatmet werden kann, wobei der
Körper einen Einlassanschluss (13) aufweist,
der mit einer Inhalationsgasversorgung eingrei-
fen kann und sich in Kommunikation mit der Ka-
vität befindet; und
eine elastische Dichtungsformation (20), die von

wenigstens einem Teil der peripheren Kante ab-
hängig ist, wobei die elastische Dichtungsfor-
mation (20) sowohl einen ersten als auch einen
zweiten Lippenabschnitt (22, 28) im Verhältnis
zu der peripheren Kante des Körpers umfasst;
wobei der erste Lippenabschnitt (22) einwärts
von der peripheren Kante des Körpers (10) in
die Kavität abhängig ist, und wobei der zweite
Lippenabschnitt (28) auswärts von der periphe-
ren Kante des Körpers (10) abhängig ist;
wobei der erste Lippenabschnitt (22) so ange-
ordnet ist, dass er dicht unter der Mandibel eines
Trägers mit einer kleineren Gesamtgesichtshö-
he verläuft, wobei im Einsatz für Träger mit einer
Gesamtgesichtshöhe eine Dichtung um die
Mandibel bereitgestellt wird, so dass deren Na-
se und Unterkiefer sich innerhalb der peripheren
Kante der Maske befinden können; und
dadurch gekennzeichnet, dass der zweite Lip-
penabschnitt (28) so angeordnet ist, dass er
dicht unter der Mandibel eines Trägers mit einer
größeren Gesamtgesichtshöhe verläuft, wobei
im Einsatz für Träger mit einer Gesamtgesichts-
höhe eine Dichtung um die Mandibel bereitge-
stellt wird, so dass deren Nase und Unterkiefer
sich nicht innerhalb der peripheren Kante der
Maske befinden können, wobei der zweite Lip-
penabschnitt (28) eine konkave Form in gleicher
Weise wie der Maskenkörper aufweist, so dass
eine Kinnschale für einen Träger mit einer grö-
ßeren Gesamtgesichtshöhe bereitgestellt wird.

2. Atemmaske nach Anspruch 1, wobei die Maske ers-
te und zweite Anpassungszustände berücksichtigt,
wobei es sich bei dem ersten Zustand darum han-
delt, wenn der erste Lippenabschnitt (22) dicht unter
der Mandibel eines Trägers mit einer kleineren Ge-
samtgesichtshöhe verläuft, und wobei es sich bei
dem zweiten Zustand darum handelt, wenn der zwei-
te Lippenabschnitt (28) dicht unter der Mandibel ei-
nes Trägers mit einer größeren Gesamtgesichtshö-
he verläuft.

3. Atemmaske nach Anspruch 1 oder 2, wobei der Kör-
per (10) so geformt ist, dass er einen Mandibelein-
griffsabschnitt (15) für einen Träger mit einer kleine-
ren Gesamtgesichtshöhe bereitstellt, wobei der
Mandibeleingriffsabschnitt (15) so geformt ist, dass
er dicht unter der Mandibel des Trägers verläuft.

4. Atemmaske nach Anspruch 3, wobei der Mandibe-
leingriffsabschnitt des Körpers eine Schwellenfor-
mation (15) umfasst, die so angeordnet ist, dass sie
unter der Mandibel des Trägers verläuft, und einen
aufrecht stehenden Wandabschnitt (16), der so an-
geordnet ist, dass er an einen vorderen Abschnitt
des Kinns des Trägers anstößt.
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5. Atemmaske nach einem der vorstehenden Ansprü-
che, wobei der zweite Lippenabschnitt (28) nur von
einem ersten Bereich der peripheren Kante des Kör-
pers (10) abhängig ist.

6. Atemmaske nach einem der vorstehenden Ansprü-
che, wobei sich der erste Lippenabschnitt (22) im
Wesentlichen um die ganze periphere Kante des
Maskenkörpers (10) erstreckt.

7. Atemmaske nach einem der vorstehenden Ansprü-
che, wobei der Maskenkörper (10) im Wesentlichen
aus einem ersten Material besteht, und wobei die
Dichtungsformation (20) im Wesentlichen aus einem
zweiten Material besteht, wobei die Steifheit des ers-
ten Materials höher ist als die des zweiten Materials.

8. Atemmaske nach einem der vorstehenden Ansprü-
che, wobei der zweite Lippenabschnitt (28) von ei-
nem unteren Bereich der peripheren Kante des Kör-
pers (10) abhängig ist, und wobei der erste Lippen-
abschnitt (22) eine Innenkante mit einem Krüm-
mungsradius in der Nähe des unteren peripheren
Bereichs des Körpers (10) aufweist, der größer ist
als der Krümmungsradius einer äußeren Kante des
zweiten Lippenabschnitts (28) in der Nähe des un-
teren peripheren Bereichs des Körpers (10).

9. Atemmaske nach Anspruch 8, wobei der erste Lip-
penabschnitt (22) eine im Wesentlichen gerade in-
nere Kante (26) in der Nähe des unteren peripheren
Bereichs des Körpers (10) aufweist, und wobei der
zweite Lippenabschnitt (28) eine äußere Kante um-
fasst, die einen im Wesentlichen konstanten Krüm-
mungsradius in der Nähe des genannten ersten pe-
ripheren Bereichs des Körpers (10) aufweist.

10. Atemmaske nach einem der vorstehenden Ansprü-
che, wobei der erste und der zweite Lippenabschnitt
(22, 28) als eine unitäre Dichtungsformation ausge-
bildet sind.

11. Atemmaske nach einem der vorstehenden Ansprü-
che, wobei der Körper (10) und die Dichtungsforma-
tion (20) durch einen Mehrfachformprozess gebildet
sind.

12. Atemmaske nach einem der vorstehenden Ansprü-
che, wobei sich die Mandibel eines Trägers in einem
ersten Anpassungszustand innerhalb der periphe-
ren Kante des Körpers (10) befindet, und wobei die
Mandibel eines Trägers in einem zweiten Anpas-
sungszustand über die periphere Kante des Körpers
(10) vorsteht, um mit einem zweiten Lippenabschnitt
(28) einzugreifen.

13. Atemmaske nach Anspruch 12, wobei die Mandibel
des Trägers den ersten Lippenabschnitt (22) in dem

ersten Zustand verformt, so dass die erste Lippen-
formation (22) gegen das Gesicht des Trägers ge-
drückt wird, wodurch eine Dichtung zwischen der
Atemmaske und dem Gesicht des Trägers gebildet
wird.

Revendications

1. Masque respiratoire pour administrer un fluide par
inhalation aux voies respiratoires d’un porteur, le
masque respiratoire comprenant :

un corps (10) de forme généralement concave
et ayant un bord périphérique, le corps (10) étant
conçu pour créer une cavité lors de l’utilisation
autour de la bouche et du nez d’un porteur de
sorte que le gaz d’inhalation puisse être inhalé
par le porteur à partir de la cavité, le corps ayant
un orifice d’entrée (13) qui peut venir en prise
avec une alimentation en gaz d’inhalation et est
en communication avec la cavité ; et,
une formation de joint résilient (20) pendant au
moins d’une partie du bord périphérique, la for-
mation de joint résilient (20) comprenant une
première et une seconde partie de lèvre (22,28)
par rapport au bord périphérique du corps,
la première partie de lèvre (22) pendant vers
l’intérieur à partir du bord périphérique du corps
(10) dans la cavité et la seconde partie de lèvre
(28) pendant vers l’extérieur à partir du bord pé-
riphérique du corps (10) ;
la première partie de lèvre (22) étant conçue
pour passer étroitement sous la mandibule d’un
porteur ayant une hauteur faciale totale plus pe-
tite, créant, lors de l’utilisation, un joint autour
de la mandibule pour les porteurs ayant une
hauteur faciale totale telle que leur nez et mâ-
choire inférieure peuvent être situés au sein du
bord périphérique du masque, et
caractérisé en ce que la seconde partie de lè-
vre (28) est disposée pour passer étroitement
sous la mandibule d’un porteur ayant une plus
grande hauteur faciale totale, créant, lors de
l’utilisation, un joint autour de la mandibule pour
les porteurs ayant une hauteur faciale totale telle
que leur nez et mâchoire inférieure ne peuvent
pas être situés au sein du bord périphérique du
masque, la seconde partie de lèvre (28) étant
de forme concave de la même manière que le
corps de masque de sorte à fournir une coupelle
de menton pour un porteur ayant une plus gran-
de hauteur faciale totale.

2. Masque respiratoire selon la revendication 1, le mas-
que s’adaptant à une première et à une seconde
condition de montage, la première condition étant
lorsque la première partie de lèvre (22) passe étroi-
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tement sous la mandibule d’un porteur ayant une
hauteur faciale totale plus petite, et la seconde con-
dition étant lorsque la seconde partie de lèvre (28)
passe étroitement sous la mandibule d’un porteur
ayant une plus grande hauteur faciale totale.

3. Masque respiratoire selon la revendication 1 ou 2,
le corps (10) ayant une forme pour fournir une partie
venant en prise avec la mandibule (15) pour un por-
teur ayant une plus petite hauteur faciale totale, la
partie venant en prise avec la mandibule (15) ayant
une forme pour passer étroitement sous la mandi-
bule dudit porteur.

4. Masque respiratoire selon la revendication 3, la par-
tie venant en prise avec la mandibule du corps com-
prenant une formation d’appui (15) conçue pour pas-
ser sous la mandibule du porteur et une partie de
paroi verticale (16) conçue pour venir en prise contre
une partie frontale du menton dudit porteur.

5. Masque respiratoire selon l’une quelconque des re-
vendications précédentes, la seconde partie de lèvre
(28) pendant seulement d’une première région du
bord périphérique du corps (10).

6. Masque respiratoire selon l’une quelconque des re-
vendications précédentes, la première partie de lè-
vre (22) s’étendant sensiblement autour du bord pé-
riphérique complet du corps de masque (10).

7. Masque respiratoire selon l’une quelconque des re-
vendications précédentes, le corps de masque (10)
étant formé sensiblement d’un premier matériau et
la formation de joint (20) étant formée sensiblement
d’un second matériau, la rigidité du premier matériau
étant supérieure à celle du second matériau.

8. Masque respiratoire selon l’une quelconque des re-
vendications précédentes, la seconde partie de lèvre
(28) pendant d’une région inférieure du bord péri-
phérique du corps (10), et la première partie de lèvre
(22) ayant un bord interne avec un rayon de courbure
à proximité de la région périphérique inférieure du
corps (10) qui est plus grand que le rayon de cour-
bure d’un bord externe de la seconde partie de lèvre
(28) à proximité de la région périphérique inférieure
du corps (10).

9. Masque respiratoire selon la revendication 8, la pre-
mière partie de la lèvre (22) comprenant un bord
interne sensiblement droit (26) à proximité de la ré-
gion périphérique inférieure du corps (10) et la se-
conde partie de lèvre (28) comprenant un bord ex-
terne (32) qui affiche un rayon de courbure sensi-
blement constant à proximité de ladite première ré-
gion de périphérie du corps (10).

10. Masque respiratoire selon l’une quelconque des re-
vendications précédentes, les première et seconde
parties de lèvre (22, 28) étant formées comme une
formation de joint unitaire.

11. Masque respiratoire selon l’une quelconque des re-
vendications précédentes, le corps (10) et la forma-
tion de joint (20) étant formés par un procédé de
moulage multi-injection.

12. Masque respiratoire selon l’une quelconque des re-
vendications précédentes, la mandibule d’un porteur
étant contenue au sein du bord périphérique du
corps (10) dans une première condition de montage
et la mandibule d’un porteur faisant saillie au-delà
du bord périphérique du corps (10) dans une secon-
de condition de montage de sorte à venir en prise
dans la seconde partie de lèvre (28).

13. Masque respiratoire selon la revendication 12, la
mandibule du porteur déformant la première partie
de lèvre (22) dans la première condition, de sorte
que la première formation de lèvre (22) soit poussée
contre le visage du porteur, formant ainsi un joint
entre le masque respiratoire et le visage du porteur.
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