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(57) ABSTRACT

The present technology relates to a pad for forming a seal
forming structure against a user’s skin for use with a patient
interface, the pad comprising, a base layer, a fibre layer
comprising a plurality of fibers for contacting a patient’s
skin, and a connection layer for connecting the fibers to the
base material, wherein the base layer and/or the fibre layer
is/are adapted to act as a reservoir for substances. Further-
more, it relates to a set of pads, a kit and a patient interface.
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FIG. 3A
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PATIENT INTERFACE COMPONENT
1 BACKGROUND OF THE TECHNOLOGY

1.1 Field pf the Technology

[0001] The present technology relates to one or more of
the detection, diagnosis, treatment, prevention and amelio-
ration of respiratory-related disorders. The present technol-
ogy also relates to medical devices or apparatus, and their
use. In particular, the present technology relates to parts of
a patient interface and an interface including such parts or
components being for sealed delivery of a flow of air at a
continuously positive pressure with respect to ambient air
pressure to an entrance to the patient’s airways including at
least entrance of a patient’s nares. The component and the
patient interface are particularly configured to maintain a
therapy pressure in a range of about 4 cmH2O to about 30
cmH20 above ambient air pressure in use, throughout the
patient’s respiratory cycle, while the patient is sleeping, to
ameliorate sleep disordered breathing. Particular fields of
the present technology, as further discussed below, relate to
non-invasive positive pressure ventilation (NIPPY) therapy
such as Continuous Positive Airway Pressure (CPAP)
therapy.

1.1.1 Human Respiratory System and its Disorders

[0002] The respiratory system of the body facilitates gas
exchange. The nose and mouth form the entrance to the
airways of a patient.

[0003] The airways include a series of branching tubes,
which become narrower, shorter and more numerous as they
penetrate deeper into the lung. The prime function of the
lung is gas exchange, allowing oxygen to move from the air
into the venous blood and carbon dioxide to move out. The
trachea divides into right and left main bronchi, which
further divide eventually into terminal bronchioles. The
bronchi make up the conducting airways, and do not take
part in gas exchange. Further divisions of the airways lead
to the respiratory bronchioles, and eventually to the alveoli.
The alveolated region of the lung is where the gas exchange
takes place, and is referred to as the respiratory zone. See
“Respiratory Physiology”, by John B. West, Lippincott
Williams & Wilkins, 9th edition published 2011.

[0004] A range of respiratory disorders exist. Certain
disorders may be characterised by particular events, e.g.
apneas, hypopneas, and hyperpneas.

[0005] Obstructive Sleep Apnea (OSA), a form of Sleep
Disordered Breathing (SDB), is characterized by events
including occlusion or obstruction of the upper air passage
during sleep. It results from a combination of an abnormally
small upper airway and the normal loss of muscle tone in the
region of the tongue, soft palate and posterior oropharyngeal
wall during sleep. The condition causes the affected patient
to stop breathing for periods typically of 30 to 120 seconds
in duration, sometimes 200 to 300 times per night. It often
causes excessive daytime somnolence, and it may cause
cardiovascular disease and brain damage. The syndrome is
a common disorder, particularly in middle aged overweight
males, although a person affected may have no awareness of
the problem. See U.S. Pat. No. 4,944,310 (Sullivan).
[0006] Cheyne-Stokes Respiration (CSR) is another form
of sleep disordered breathing. CSR is a disorder of a
patient’s respiratory controller in which there are rhythmic
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alternating periods of waxing and waning ventilation known
as CSR cycles. CSR is characterised by repetitive de-
oxygenation and re-oxygenation of the arterial blood. It is
possible that CSR is harmful because of the repetitive
hypoxia. In some patients CSR is associated with repetitive
arousal from sleep, which causes severe sleep disruption,
increased sympathetic activity, and increased afterload. See
U.S. Pat. No. 6,532,959 (Berthon-Jones).

[0007] Obesity Hyperventilation Syndrome (OHS) is
defined as the combination of severe obesity and awake
chronic hypercapnia, in the absence of other known causes
for hypoventilation. Symptoms include dyspnea, morning
headache and excessive daytime sleepiness.

[0008] Chronic Obstructive Pulmonary Disease (COPD)
encompasses any of a group of lower airway diseases that
have certain characteristics in common. These include
increased resistance to air movement, extended expiratory
phase of respiration, and loss of the normal elasticity of the
lung. Examples of COPD are emphysema and chronic
bronchitis. COPD is caused by chronic tobacco smoking
(primary risk factor), occupational exposures, air pollution
and genetic factors. Symptoms include: dyspnea on exertion,
chronic cough and sputum production.

[0009] Neuromuscular Disease (NMD) is a broad term
that encompasses many diseases and ailments that impair the
functioning of the muscles either directly via intrinsic
muscle pathology, or indirectly via nerve pathology. Some
NMD patients are characterised by progressive muscular
impairment leading to loss of ambulation, being wheelchair-
bound, swallowing difficulties, respiratory muscle weakness
and, eventually, death from respiratory failure. Neuromus-
cular disorders can be divided into rapidly progressive and
slowly progressive: (i) Rapidly progressive disorders: Char-
acterised by muscle impairment that worsens over months
and results in death within a few years (e.g. Amyotrophic
lateral sclerosis (ALS) and Duchenne muscular dystrophy
(DMD) in teenagers); (ii) Variable or slowly progressive
disorders: Characterised by muscle impairment that worsens
over years and only mildly reduces life expectancy (e.g.
Limb girdle, Facioscapulohumeral and Myotonic muscular
dystrophy). Symptoms of respiratory failure in NMD
include: increasing generalised weakness, dysphagia, dysp-
nea on exertion and at rest, fatigue, sleepiness, morning
headache, and difficulties with concentration and mood
changes.

[0010] Chest wall disorders are a group of thoracic defor-
mities that result in inefficient coupling between the respi-
ratory muscles and the thoracic cage. The disorders are
usually characterised by a restrictive defect and share the
potential of long term hypercapnic respiratory failure. Sco-
liosis and/or kyphoscoliosis may cause severe respiratory
failure. Symptoms of respiratory failure include: dyspnea on
exertion, peripheral oedema, orthopnea, repeated chest
infections, morning headaches, fatigue, poor sleep quality
and loss of appetite.

[0011] A range of therapies have been used to treat or
ameliorate such conditions. Furthermore, otherwise healthy
individuals may take advantage of such therapies to prevent
respiratory disorders from arising. However, these have a
number of shortcomings.

1.1.2 Therapy

[0012] Continuous Positive Airway Pressure (CPAP)
therapy has been used to treat Obstructive Sleep Apnea
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(OSA). The hypothesis is that continuous positive airway
pressure acts as a pneumatic splint and may prevent upper
airway occlusion by pushing the soft palate and tongue
forward and away from the posterior oropharyngeal wall.
Treatment of OSA by CPAP therapy may be voluntary, and
hence patients may elect not to comply with therapy if they
find devices used to provide such therapy one or more of:
uncomfortable, difficult to use, expensive and aesthetically
unappealing.

[0013] Non-invasive ventilation (NIV) provides ventila-
tory support to a patient through the upper airways to assist
the patient in taking a full breath and/or maintain adequate
oxygen levels in the body by doing some or all of the work
of breathing. The ventilatory support is provided via a
patient interface. NIV has been used to treat CSR, OHS,
COPD, MD and Chest Wall disorders. In some forms, the
comfort and effectiveness of these therapies may be
improved.

1.1.2.1 Patient Interface

[0014] A patient interface may be used to interface respi-
ratory equipment to its wearer, for example by providing a
flow of air to an entrance to the airways. The flow of air may
be provided via a mask to the nose and/or mouth, a tube to
the mouth or a tracheostomy tube to the trachea of a patient.
Depending upon the therapy to be applied, the patient
interface may form a seal, e.g., with a region of the patient’s
face, to facilitate the delivery of gas at a pressure at sufficient
variance with ambient pressure to effect therapy, e.g., at a
positive pressure of about 10 cmH20 relative to ambient
pressure. For other forms of therapy, such as the delivery of
oxygen, the patient interface may not include a seal suffi-
cient to facilitate delivery to the airways of a supply of gas
at a positive pressure of about 10 cmH20.

[0015] The design of a patient interface presents a number
of challenges. The face has a complex three-dimensional
shape. The size and shape of noses varies considerably
between individuals. Since the head includes bone, cartilage
and soft tissue, different regions of the face respond differ-
ently to mechanical forces. The jaw or mandible may move
relative to other bones of the skull. The whole head may
move during the course of a period of respiratory therapy.
[0016] As a consequence of these challenges, some masks
suffer from being one or more of obtrusive, aesthetically
undesirable, costly, poorly fitting, difficult to use, and
uncomfortable especially when worn for long periods of
time or when a patient is unfamiliar with a system. For
example, masks designed solely for aviators, masks
designed as part of personal protection equipment (e.g. filter
masks), SCUBA masks, or for the administration of anaes-
thetics may be tolerable for their original application, but
nevertheless such masks may be undesirably uncomfortable
to be worn for extended periods of time, e.g., several hours.
This discomfort may lead to a reduction in patient compli-
ance with therapy. This is even more so if the mask is to be
worn during sleep.

[0017] CPAP therapy is highly effective to treat certain
respiratory disorders, provided patients comply with
therapy. If a mask is uncomfortable, or difficult to use a
patient may not comply with therapy. Since it is often
recommended that a patient regularly wash their mask, if a
mask is difficult to clean (e.g., difficult to assemble or
disassemble), patients may not clean their mask and this may
impact on patient compliance.
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[0018] While a mask for other applications (e.g. aviators)
may not be suitable for use in treating sleep disordered
breathing, a mask designed for use in treating sleep disor-
dered breathing may be suitable for other applications.
[0019] For these reasons, patient interfaces for delivery of
CPAP during sleep form a distinct field.

1.1.2.1.1 Seal-Forming Portion

[0020] Patient interfaces may include a seal-forming por-
tion. Since it is in direct contact with the patient’s face, the
shape and configuration of the seal-forming portion can have
a direct impact the effectiveness and comfort of the patient
interface.

[0021] A patient interface may be partly characterised
according to the design intent of where the seal-forming
portion is to engage with the face in use. In one form of
patient interface, a seal-forming portion may comprise two
sub-portions to engage with respective left and right nares.
In one form of patient interface, a seal-forming portion may
comprise a single element that surrounds both nares in use.
Such single element may be designed to for example overlay
an upper lip region and a nasal bridge region of a face. In one
form of patient interface a seal-forming portion may com-
prise an element that surrounds a mouth region in use, e.g.
by forming a seal on a lower lip region of a face. In one form
of patient interface, a seal-forming portion may comprise a
single element that surrounds both nares and a mouth region
in use. These different types of patient interfaces may be
known by a variety of names by their manufacturer includ-
ing nasal masks, full-face masks, nasal pillows, nasal puffs
and oro-nasal masks.

[0022] A seal-forming portion that may be effective in one
region of a patient’s face may be inappropriate in another
region, e.g. because of the different shape, structure, vari-
ability and sensitivity regions of the patient’s face. For
example, a seal on swimming goggles that overlays a
patient’s forehead may not be appropriate to use on a
patient’s nose.

[0023] Certain seal-forming portions may be designed for
mass manufacture such that one design fit and be comfort-
able and effective for a wide range of different face shapes
and sizes. To the extent to which there is a mismatch
between the shape of the patient’s face, and the seal-forming
portion of the mass-manufactured patient interface, one or
both must adapt in order for a seal to form.

[0024] One type of seal-forming portion extends around
the periphery of the patient interface, and is intended to seal
against the patient’s face when force is applied to the patient
interface with the seal-forming portion in confronting
engagement with the patient’s face. The seal-forming por-
tion may include an air or fluid filled cushion, or a moulded
or formed surface of a resilient seal element made of an
elastomer such as a rubber. With this type of seal-forming
portion, if the fit is not adequate, there will be gaps between
the seal-forming portion and the face, and additional force
will be required to force the patient interface against the face
in order to achieve a seal.

[0025] Another type of seal-forming portion incorporates
a flap seal of thin material positioned about the periphery of
the mask so as to provide a self-sealing action against the
face of the patient when positive pressure is applied within
the mask. Like the previous style of seal forming portion, if
the match between the face and the mask is not good,
additional force may be required to achieve a seal, or the
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mask may leak. Furthermore, if the shape of the seal-
forming portion does not match that of the patient, it may
crease or buckle in use, giving rise to leaks.

[0026] Another type of seal-forming portion may com-
prise a friction-fit element, e.g. for insertion into a naris,
however some patients find these uncomfortable.

[0027] Another form of seal-forming portion may use
adhesive to achieve a seal. Some patients may find it
inconvenient to constantly apply and remove an adhesive to
their face.

[0028] A range of patient interface seal-forming portion
technologies are disclosed in the following patent applica-
tions, assigned to ResMed Limited: WO 1998/004,310; WO
2006/074,513; WO 2010/135,785.

[0029] One form of nasal pillow is found in the Adam
Circuit manufactured by Puritan Bennett. Another nasal
pillow, or nasal puff is the subject of U.S. Pat. No. 4,782,832
(Trimble et al.), assigned to Puritan-Bennett Corporation.
[0030] ResMed Limited has manufactured the following
products that incorporate nasal pillows: SWIFT™ nasal
pillows mask, SWIFT™ II nasal pillows mask, SWIFT™
LT nasal pillows mask, SWIFT™ FX nasal pillows mask
and MIRAGE LIBERTY™ full-face mask. The following
patent applications, assigned to ResMed Limited, describe
examples of nasal pillows masks: International Patent Appli-
cation W02004/073,778 (describing amongst other things
aspects of the ResMed Limited SWIFT™ nasal pillows), US
Patent Application 2009/0044808 (describing amongst other
things aspects of the ResMed Limited SWIFT™ LT nasal
pillows); International Patent Applications WO 2005/063,
328 and WO 2006/130,903 (describing amongst other things
aspects of the ResMed Limited MIRAGE LIBERTY™
full-face mask); International Patent Application WO 2009/
052,560 (describing amongst other things aspects of the
ResMed Limited SWIFT™ FX nasal pillows).

1.1.2.1.2 Positioning and Stabilising

[0031] A seal-forming portion of a patient interface used
for positive air pressure therapy is subject to the correspond-
ing force of the air pressure to disrupt a seal. Thus a variety
of techniques have been used to position the seal-forming
portion, and to maintain it in sealing relation with the
appropriate portion of the face.

[0032] One technique is the use of adhesives. See for
example US Patent Application Publication No. US 2010/
0000534. However, the use of adhesives may be uncom-
fortable for some.

[0033] Another technique is the use of one or more straps
and/or stabilising harnesses. Many such harnesses suffer
from being one or more of ill-fitting, bulky, uncomfortable
and awkward to use.

[0034] EP 2691058 EP relates to a Mask cushion for a
breathing mask adapted to be used in treatment of sleep
disordered breathing, the mask cushion being for contacting
the skin of a patient during use, wherein said mask cushion
is made of silicone and is adapted to exude a silicone oil
contained in the silicone mask cushion release the sub-
stances to the patient’s skin during use.

2 BRIEF SUMMARY OF THE TECHNOLOGY

[0035] The present technology is directed towards provid-
ing medical devices used in the diagnosis, amelioration,
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treatment, or prevention of respiratory disorders having one
or more of improved comfort, cost, efficacy, ease of use and
manufacturability.

[0036] A first aspect of the present technology relates to
apparatus used in the diagnosis, amelioration, treatment or
prevention of a respiratory disorder.

[0037] An aspect of certain forms of the present technol-
ogy is to provide methods and/or apparatus that improve the
compliance of patients with respiratory therapy.

[0038] One form of the present technology comprises a
pad for forming a seal forming structure against a user’s skin
for use with a patient interface, the pad comprising a
substance and being configured to release said substance to
the user during use.

[0039] The pad preferably comprises a base layer, a fibre
layer comprising a plurality of fibres for contacting a
patient’s skin, and a connection layer for connecting the
fibers to the base material.

[0040] The base layer and/or the fibre layer is/are prefer-
ably adapted to act as a reservoir for substances.

[0041] The pad according to the present technology is
preferably adapted and arranged for sealed delivery of a flow
of air at a continuously positive pressure with respect to
ambient air pressure to an entrance to the patient’s airways
including at least entrance of a patient’s nares, wherein the
pad and the patient interface are configured to maintain a
therapy pressure in a range of about 4 cmH2O to about 30
cmH20 above ambient air pressure in use, throughout the
patient’s respiratory cycle, while the patient is sleeping, to
ameliorate sleep disordered breathing. The pad is preferably
suitable for use in patient interfaces for treating a respiratory
disorder.

[0042] A further aspect of the present technology relates to
a set of pads, preferably according to any one of the
preceding claims, the set pads comprising two or more pads,
the pads preferably comprising different substances.
[0043] A further aspect of the present technology relates to
Kit comprising one or more pads according to ay one of the
present technology, the pad(s) being free of substances, the
kit further comprising means for applying a substance to the
pad via its surface, in such case the means preferably being
a pipette or brush, or into the base layer, in such case the
means preferably being a syringe, wherein the kit preferably
further comprises one or more substances or information on
suitable substances which may be individually selected by
the user.

[0044] A further aspect of the present technology relates to
patient interface comprising a pad, set of pads or kit accord-
ing to the present technology constituting a sealing structure,
the patient interface further comprising a positioning and
stabilising structure to maintain the pad in sealing contact
with an area surrounding an entrance to the patient’s airways
while maintaining a therapeutic pressure at the entrance to
the patient’s airways; a plenum chamber pressurised at a
pressure above ambient pressure in use; a gas washout vent
configured to allow a flow of patient exhaled CO2 to an
exterior of the patient interface to minimise rebreathing of
exhaled CO2 by the patient.

[0045] A further aspect of the present technology relates to
an apparatus for treating a respiratory disorder comprising a
patient interface as referred to above, an air circuit; and a
source of air at positive pressure.

[0046] Another aspects of one or more forms of the
present technology relate to an interface mechanisms of
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a/the pad towards a patient, plenum chamber and mask
structure, to a physical composition of the reservoir, to
structural properties of the release mechanism, to physical
properties of the substances, and a set or kit of the aspects
discussed herein.

[0047] Further preferred aspects of the present technology
will become apparent from the following list of aspects:

[0048] 1. A pad for forming a seal forming structure
against a user’s skin for use with a patient interface, the
pad comprising

[0049] a base layer

[0050] a fibre layer comprising a plurality of fibers for
contacting a patient’s skin,

[0051] and a connection layer for connecting the fibers
to the base material,

[0052] wherein the base layer and/or the fibre layer
is/are adapted to act as a reservoir for substances.

[0053] 2. The pad according to aspect 1, the pad being
for sealed delivery of a flow of air at a continuously
positive pressure with respect to ambient air pressure to
an entrance to the patient’s airways including at least
entrance of a patient’s nares, wherein the pad and the
patient interface are configured to maintain a therapy
pressure in a range of about 4 cmH2O to about 30
cmH20 above ambient air pressure in use, throughout
the patient’s respiratory cycle, while the patient is
sleeping, to ameliorate sleep disordered breathing.

[0054] 3. The pad according to aspect 1 or 2, the pad
being suitable for use in patient interfaces for treating
a respiratory disorder.

[0055] 4. The pad according to any one of the preceding
claims, wherein the connection layer is a membrane
layer allowing a substance to migrate into and/or out of
the base layer.

[0056] 4.a The pad according to any one of the preced-
ing aspects, wherein the connection layer is barrier
layer to a substance but allowing the substance to
migrate, preferably at a predefined rate into and/or out
of the base layer.

[0057] 4.b The pad according to any one of the preced-
ing aspects, wherein the substance may be provided
from the base layer to the patient by application of one
or more physical effects, such as migration, concentra-
tion differences, capillary forces, pressure differences,
and/or membrane effects.

[0058] 5. The pad according to any one of the preceding
aspects, wherein the connection layer is a separate layer
or an integral layer of the base layer.

[0059] 6. The pad according to any one of the preceding
aspects, wherein the base material comprises a base
surface and wherein the plurality of fibers is fixed to
and extends away from said base surface for contacting
a patient’s skin.

[0060] 7. The pad according to any one of the preceding
aspects, wherein the base layer is made of a foam
material.

[0061] 7.a The pad according to any one of the preced-
ing aspects, wherein the base layer is made of a resilient
foam, preferably an open cell foam and/or more pref-
erably not a closed-cell foam and/or not a silicone
foam.

[0062] 8. The pad according to any one of the preceding
aspects, wherein the pad is adapted to be connected to
a cushion.
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[0063] 9. The pad according to any one of the preceding
aspects, wherein the plurality of fibers is made from
any one from the group consisting of: cotton, wool,
viscose, nylon, and cellulose.

[0064] 10. The pad according to any one of the preced-
ing aspects, wherein the plurality of fibers is in fluid
communication with the base layer.

[0065] 11. The pad according to any one of the preced-
ing aspects, wherein the fibers and/or the base layer is
adapted to release the substance to the skin of a patient.

[0066] 12. The pad according to any one of the preced-
ing aspects, wherein the intermediate layer has an
adjusted permeability to allow controlled speed of
substance migration therethrough.

[0067] 12.b The pad according to any one of the pre-
ceding aspects, wherein the intermediate layer allows a
predefined/limited flow rate of the substance there-
through.

[0068] 13 The pad according to any one of the preced-
ing aspects, wherein the flow or migration of substance
through the intermediate layer may lead to a pressure
increase inside the base layer in response to a volume
reduction as the base layer gets compressed.

[0069] 14. The pad according to any one of the preced-
ing aspects, wherein the connection layer comprises a
micro-porosity, small openings or macro-porosity, or is
adapted to allow diffusion at a chemical level.

[0070] 14.a The pad according to aspects 14, wherein
the openings or porosity is achieved by mechanical
treatment, e.g., by needles, or created by thermal
effects, e.g., laser.

[0071] 15. The pad according to any one of the preced-
ing aspects, wherein the fibre layer and/or the fibres are
adapted to serve as a “wick” to enable substance to
migrate from the base layer to the patient’s skin.

[0072] 16. The pad according to any one of the preced-
ing aspects, wherein the ‘volume’ of the fibre layer, i.e.,
the spaces between the fibers serves as a reservoir or
sponge which holds the substance and/or wherein the
base layer serves as a reservoir for holding the sub-
stance wherein the fibre layer serves as a buffer for the
already released substance before it contacts the user’s
skin.

[0073] 17. The pad according to any one of the preced-
ing aspects, further comprising a substance contained
in the fiber layer and/or the base layer.

[0074] 18. The pad according to any one of the preced-
ing aspects, wherein the connection layer and substance
are selected such that the connection layer is not
dissolved by said substance.

[0075] 19. The pad according to any one of the preced-
ing aspects, wherein the substance does not contain any
solvents and, preferably, does not dissolve PUR foam.

[0076] 20. The pad according to any one of the preced-
ing aspects, wherein the base material is adapted to
conform to a patient’s face.

[0077] 21. The pad according to any one of the preced-
ing aspects, wherein the intermediate layer also serves
as a connection layer for connecting the fibres of the
fibre layer to the base layer or wherein there is provided
an additional adhesive layer for connecting the fibres of
the fibre layer to the base layer and/or the intermediate
layer.
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[0078] 22. The pad according to any one of the preced-
ing aspects, wherein the base material, on a surface
opposing the connection layer, comprises an adhesive
layer, preferably for removably adhering the pad to an
underlying cushion.

[0079] 23. The pad according to the preceding aspect,
further comprising a release liner covering said adhe-
sive layer.

[0080] 24. The pad according to any one of the preced-
ing aspects, wherein the fibres are flocked onto the base
layer, the intermediate layer and/or an adhesive layer.

[0081] 25. The pad according to any one of the preced-
ing aspects, wherein the fibers have a length of between
about 0.01 and 5.0 mm, more preferably between about
0.05 and 2.0 mm and most preferably between about
0.1 and 1.0 mm.

[0082] 26. The pad according to any one of the preced-
ing aspects, wherein the pad has a thickness of between
about 0.5 to 26 mm, preferably between about 1.0 to 13
mm, more preferably between about 2 and 10 mm, and
most preferably between 4 and 8 mm.

[0083] 27. The pad according to the preceding aspect,
wherein the base layer has a thickness of about more
than 50%, preferably more than 75% and more pref-
erably of about more than 90% of the pad thickness.

[0084] 28. The pad according to any one of the preced-
ing aspects, wherein the base material has a generally
ring-like geometry.

[0085] 29. The pad according to any one of the preced-
ing aspects, the pad being contained in a package, the
package being air tight.

[0086] 30. The pad according to any one of the preced-
ing aspects, the substance being a scented substance
and being contained in the fibre layer, not to the base
layer.

[0087] 31. The pad according to any one of the preced-
ing aspects, the substance being a powder substance
applied to the fibre layer, not to the base layer, the
powder substance preferably , acting as an ointment
and, more preferably, being activated by the skin mois-
ture.

[0088] 32. The pad according to any one of the preced-
ing aspects, the substance being a gel or oil being
contained in the base layer and preferably being
released as the foam is compressed during use,

[0089] 33. The pad according to any one of the preced-
ing aspects, wherein the substance has a “sticky” char-
acter to improve mask sealing performance.

[0090] 34. The pad according to any one of the preced-
ing aspects, wherein the substance is adapted to act as
an adhesive when being released in use of the pad for
reacting with skin moisture or ambient air to establish
a (releasable) adhesive bond with the patient’s face.

[0091] 35. The pad according to any one of the preced-
ing aspects, wherein the substance is of high viscosity,
such as a high-viscosity gel, and is applied to the fibre
layer, for sticking to the patient’s face in use.

[0092] 36. The pad according to any one of the preced-
ing aspects, wherein the substance is of low viscosity,
contained in the reservoir, and released from there in
use, the substance solidifying upon release to become
of higher viscosity, preferably upon contact with skin
moisture or ambient air.

Mar. 30, 2017

[0093] 37. The pad according to any one of the preced-
ing aspects, wherein the substance has a “slippery”
character to reduce friction between skin and cushion to
reduce pressure sores, such substance preferably being
an oil-based substance of low to medium viscosity.

[0094] 38. The pad according to any one the preceding
aspects, pad being for use with a patient interface
comprising a nasal cushion, a nasal pad, a mouth
cushion, a facial or nose and mouth cushion, a forehead
cushion or forechead pad.

[0095] 39. The pad according to the preceding aspect,
the pad being larger than and/or extending beyond the
contact region of the underlying patient interface cush-
ion structure.

[0096] 40. The pad according to any one of the preced-
ing aspects, wherein the substance is/has a selected
scent, a skin care substance, for example regenerating,
soothing, anti-inflammatory, a beauty product, for
example anti-aging, revitalizing, a lotion to reduce
redness or pressure sores, a lotion with a cosmetic
effect, a powder, an oil, a low-viscosity gel, is not a
high-viscosity substance, is not a cream, does not
contain solvents, has a therapeutic effect related to
issues arising with frequent mask usage, such as skin
irritation, skin damage, makes mask more pleasant to
wear, for example by providing improved odor or
tactile feel for the patient, and/or has beneficial effects
on mask seal, comfort and/or stability.

[0097] 41. The pad according to any one of the preced-
ing aspects, wherein the substance is a powder, having
a grain size no larger than 0.1 mm or wherein the
substance is an oil or gel having a viscositiy of less than
than 20 mm?/s, preferably at 20° C. temperature.

[0098] 42. The pad according to any one of the preced-
ing aspects, wherein the base layer material has a
weight in the range from 5 kg/m® to 100 kg/m?,
preferably from 15 kg/m> to 60 kg/m>, further prefer-
ably from 25 kg/m> to 40 kg/m> and moreover prefer-
ably of about 30 kg/m’>.

[0099] 43. The pad according to any one of the preced-
ing aspects, wherein the preferred porosity of the base
layer material ranges from about 25.4 to about 127
foam cells per inch (2.54 cm), more preferably from
about 50 to about 100 foam cells per inch (2.54 cm),
and also preferably from about 70 to 80 foam cells per
inch (2.54 cm) and also preferably about 75 foam cells
per inch (2.54 cm).

[0100] 44. The pad according to any one of the preced-
ing aspects, wherein the average pore diameter ranges
from about 1 to 0.2 mm, also preferably from about
0.51-0.25 mm, and also preferably from about 0.36
0.32 mm and also preferably about 0.34 mm.

[0101] 45. The pad according to any one of the preced-
ing aspects, wherein the intermediate layer has a pore
size ranging from about 0.05 mm to about 1.0 mm,
preferably from about 0.1 mm to about 0.5 mm, more
preferred from about 0.15 mm to about 0.3 mm and
more preferred of about 0.2 mm.

[0102] 46. The pad according to any one of the preced-
ing aspects, wherein the intermediate layer has a pore
size of about 0.1 pm to about 50 um, preferably from
about 0.3 pum to about 25 pum, more preferred from
about 0.5 pm to about 5 um and also preferred of about
1.0 pm.
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[0103] 47. The pad according to any one of the preced-
ing aspects, wherein the substance has a viscosity (at
20° C. ambient temperature) of such from about 1.0
mPa*s to about 104 mPa*s, preferably from about 5
mPa*s to about 100 mPa*s, and further preferred from
about 10 to about 100 mPa*s, preferably at 20° C.
temperature.

[0104] 48. The pad according to any one of the preced-
ing aspects, wherein the substance has a viscosity (at
20° C. ambient temperature) of from about 0.5 mPa%*s
to about 11° mPa*s, preferably from about 2.5 mPa*s
to about 80 mPa*s, and further preferred from about 5
to about 50 mPa®s.

[0105] 49. The pad according to any one of the preced-
ing aspects, wherein the release rate per mm? of contact
surface is between about 0.01 mg/hr and about 10
mg/hr, preferably between about 0.5 mg/hr and about 5
mg/hr, and also preferred of about 0.1 mg/hr.

[0106] 50. A set of pads, preferably according to any
one of the preceding aspects, the set pads comprising
two or more pads, the pads preferably comprising
different substances.

[0107] 51. A Kit comprising one or more pads accord-
ing to any one of the preceding aspects, the pad(s)
being free of substances, the kit further comprising
means for applying a substance to the pad via its
surface, in such case the means preferably being a(pi-
pette or brush, or into the base layer, in such case the
means preferably being a syringe, wherein the kit
preferably further comprises one or more substances or
information on suitable substances which may be indi-
vidually selected by the user.

[0108] 52. A patient interface comprising a pad, set of
pads or kit according to any one of the preceding
aspects constituting a sealing structure, the patient
interface further comprising,

[0109] a positioning and stabilising structure to main-
tain the pad in sealing contact with an area surrounding
an entrance to the patient’s airways while maintaining
a therapeutic pressure at the entrance to the patient’s
airways;

[0110] a plenum chamber pressurised at a pressure
above ambient pressure in use;

[0111] a gas washout vent configured to allow a flow of
patient exhaled CO2 to an exterior of the patient
interface to minimise rebreathing of exhaled CO2 by
the patient.

[0112] 53. Apparatus for treating a respiratory disorder
comprising:
[0113] a patient interface as claimed in aspect 50;
[0114] an air circuit; and
[0115] a source of air at positive pressure.
[0116] Of course, portions of the aspects may form sub-

aspects of the present technology. Also, various ones of the
sub-aspects and/or aspects may be combined in various
manners and also constitute additional aspects or sub-as-
pects of the present technology.

[0117] Other features of the technology will be apparent
from consideration of the information contained in the
following detailed description, abstract, drawings and
claims.
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3 BRIEF DESCRIPTION OF THE DRAWINGS

[0118] The present technology is illustrated by way of
example, and not by way of limitation, in the figures of the
accompanying drawings, in which like reference numerals
refer to similar elements including:

3.1 Treatment Systems

[0119] FIG. 1a shows a system including a patient 1000
wearing a patient interface 3000, in the form of a nasal
pillows, receiving a supply of air at positive pressure from
an RPT device 4000. Air from the RPT device is humidified
in a humidifier 5000, and passes along an air circuit 4170 to
the patient 1000. A bed partner 1100 is also shown.

[0120] FIG. 15 shows a system including a patient 1000
wearing a patient interface 3000, in the form of a nasal mask,
receiving a supply of air at positive pressure from an RPT
device 4000. Air from the RPT device is humidified in a
humidifier 5000, and passes along an air circuit 4170 to the
patient 1000.

[0121] FIG. 1c shows a system including a patient 1000
wearing a patient interface 3000, in the form of a full-face
mask, receiving a supply of air at positive pressure from an
RPT device 4000. Air from the RPT device is humidified in
a humidifier 5000, and passes along an air circuit 4170 to the
patient 1000.

3.2 Respiratory System and Facial Anatomy

[0122] FIG. 2a shows an overview of a human respiratory
system including the nasal and oral cavities, the larynx,
vocal folds, oesophagus, trachea, bronchus, lung, alveolar
sacs, heart and diaphragm.

[0123] FIG. 26 shows a view of a human upper airway
including the nasal cavity, nasal bone, lateral nasal cartilage,
greater alar cartilage, nostril, lip superior, lip inferior, larynx,
hard palate, soft palate, oropharynx, tongue, epiglottis, vocal
folds, oesophagus and trachea.

[0124] FIG. 2¢ is a front view of a face with several
features of surface anatomy identified including the lip
superior, upper vermilion, lower vermilion, lip inferior,
mouth width, endocanthion, a nasal ala, nasolabial sulcus
and cheilion. Also indicated are the directions superior,
inferior, radially inward and radially outward.

[0125] FIG. 2d is a side view of a head with several
features of surface anatomy identified including glabella,
sellion, pronasale, subnasale, lip superior, lip inferior, supra-
menton, nasal ridge, alar crest point, otobasion superior and
otobasion inferior. Also indicated are the directions superior
& inferior, and anterior & posterior.

3.3 Patient Interface

[0126] FIG. 3a shows a patient interface in the form of a
nasal mask in accordance with one form of the present
technology.

[0127] FIGS. 4a to 4¢ show exemplary cross sections of
pads according to the present technology.

4 DETAILED DESCRIPTION OF EXAMPLES
OF THE TECHNOLOGY

[0128] Before the present technology is described in fur-
ther detail, it is to be understood that the technology is not
limited to the particular examples described herein, which
may vary. It is also to be understood that the terminology
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used in this disclosure is for the purpose of describing only
the particular examples discussed herein, and is not intended
to be limiting.

[0129] The following description is provided in relation to
various examples which may share one or more common
characteristics and/or features. It is to be understood that one
or more features of any one example may be combinable
with one or more features of another example or other
examples. In addition, any single feature or combination of
features in any of the examples may constitute a further
example.

4.1 Treatment Systems

[0130] In one form, the present technology comprises an
apparatus or device for treating a respiratory disorder. The
apparatus or device may comprise an RPT device 4000 for
supplying pressurised air to the patient 1000 via an air circuit
4170 to a patient interface 3000.

4.2 Patient Interface

[0131] A non-invasive patient interface 3000 in accor-
dance with one aspect of the present technology comprises
the following functional aspects: a seal-forming structure
3100, a plenum chamber 3200, a positioning and stabilising
structure 3300 and one form of connection port 3600 for
connection to air circuit 4170. In some forms a functional
aspect may be provided by one or more physical compo-
nents. In some forms, one physical component may provide
one or more functional aspects. In use the seal-forming
structure 3100 is arranged to surround an entrance to the
airways of the patient so as to facilitate the supply of air at
positive pressure to the airways.

4.2.1 Seal-Forming Structure

[0132] In one form of the present technology, a seal-
forming structure 3100 provides a seal-forming surface,
preferably for sealing against a patient’s skin, and may
additionally provide a cushioning function.

[0133] A seal-forming structure 3100 in accordance with
the present technology may be constructed from a soft,
flexible, resilient material such as polyurethane.

[0134] In one form, the seal-forming structure 3100 com-
prises a sealing flange 3110 and a support flange 3120. The
sealing flange 3110 comprises a relatively thin member with
a thickness of less than about 1mm, for example about 0.25
mm to about 0.45 mm, that extends around the perimeter
3210 of the plenum chamber 3200. Support flange 3120 may
be relatively thicker than the sealing flange 3110. The
support flange 3120 is disposed between the sealing flange
3110 and the marginal edge 3220 of the plenum chamber
3200, and extends at least part of the way around the
perimeter 3210. The support flange 3120 is or includes a
spring-like element and functions to support the sealing
flange 3110 from buckling in use. In use the sealing flange
3110 can readily respond to system pressure in the plenum
chamber 3200 acting on its underside to urge it into tight
sealing engagement with the face.

[0135] In one form the seal-forming portion of the non-
invasive patient interface 3000 comprises a pair of nasal
pufls, or nasal pillows, each nasal puff or nasal pillow being
constructed and arranged to form a seal with a respective
naris of the nose of a patient.
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[0136] Nasal pillows in accordance with an aspect of the
present technology include: a frusto-cone, at least a portion
of which forms a seal on an underside of the patient’s nose,
a stalk, a flexible region on the underside of the frusto-cone
and connecting the frusto-cone to the stalk. In addition, the
structure to which the nasal pillow of the present technology
is connected includes a flexible region adjacent the base of
the stalk. The flexible regions can act in concert to facilitate
a universal joint structure that is accommodating of relative
movement both displacement and angular of the frusto-cone
and the structure to which the nasal pillow is connected. For
example, the frusto-cone may be axially displaced towards
the structure to which the stalk is connected.

[0137] In one form, the non-invasive patient interface
3000 comprises a seal-forming portion that forms a seal in
use on an upper lip region (that is, the hp superior) of the
patient’s face.

[0138] Inone form the non-invasive patient interface 3000
comprises a seal-forming portion that forms a seal in use on
a chin-region of the patient’s face.

[0139] The seal-forming structure 3100 of the present
technology preferably has a pad like structure. Preferably,
the seal-forming structure 3100 provides a seal-forming
surface while cooperating with a cushioning structure or
undercushion to provide a cushioning function, as further
discussed below and, e.g., as discussed in EP 14 17 2818.8
and U.S. Ser. No. 14/741,930, which are incorporated herein
by reference. The seal-forming structure may provide a
macro-cushioning function and/or a micro-cushioning func-
tion, particularly depending on its dimension and physical
properties, e.g. as regards resiliency. In preferred aspects of
the present technology, the seal-forming structure is com-
paratively thin and may not adapt to different facial topog-
raphies of the patients in a satisfactory way still allowing
proper sealing. However, it may advantageously still pro-
vide a micro adjustability allowing to optimize, in conjunc-
tion with an underlying macro-cushioning and adaptation
structure, to provide an optimized sealing for different facial
geometries.

[0140] The seal-forming structure 3100 according to the
present technology may advantageously be used in all forms
as addressed above, e.g., independent of geometry of the
cushioning structure or sealing surface. It may be used with
nasal pillows or puffs as well as with sealing structures
sealing on an upper lip region (that is, the lip superior) or on
a chin-region of the patient’s face. The seal-forming struc-
ture may, e.g., either replace sealing flange 3110 or be
connected thereto.

[0141] According to a further preferred aspect of the
present technology, the pad does not need to be used as a
seal-forming structure but also in applications not requiring
sealing contact. Such applications may include but are not
limited to the face contacting portion or cushion of forehead
support structures. The pad may be adapted to conform to a
user’s face.

[0142] A pad structure according a preferred aspect of the
present technology is shown in FIGS. 44 to 4¢. The pad 3130
comprises a base layer 3132, a connection layer 3234 and a
fibre layer 3136. The connection layer 3134 preferably being
sandwiched between the base layer 3132 and the fibre layer
3136. FIGS. 4a to 4c¢ also show the provision of an,
pr