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Description

[0001] The present invention relates to respiratory
pressure testing (e.g., diagnostic testing) and therapy in-
cluding use of such testing and therapy in diagnosing
and treating sleep disordered breathing, and in particular
relates to a system and method for effectively controlling
exhaled gases, such as CO,, and/or re-breathing of ex-
haled gases, such as CO,, during respiratory pressure
testing and therapy.

[0002] A number of methods and tests for diagnosing
sleep disordered breathing conditions involving some ex-
tent of respiratory failure, such as obstructive sleep ap-
nea and central apnea, have been developed. One of
the most popular methods involves probing the severity
and nature of the respiratory failure using a mask and a
flow generating device that is set to deliver multiple var-
ying breathing gas pressures to the airway of the patient
through the mask. In this method, the breathing gas pres-
sures that are delivered to the patient range from positive
to negative with respect to atmospheric pressure, and
the mask part of the system is sealed from the ambient
environment.

[0003] In some testing sequences, the flow of breath-
ing gas is set to zero or very near zero, and the patient
is essentially breathing under his or her own power. At
zero flow, exhaust gases from the patient can build CO,
in the mask and the hose or other conduit connecting the
mask to the flow generating device (collectively referred
to as the breathing circuit). Such CO,, build-up within the
breathing circuit can be problematic as it may effect some
of the measurements/readings that are taken and often
makes the mask and system uncomfortable for the pa-
tient. This is especially challenging when the pressure
source flow to or from the mask is close to zero.

[0004] As noted above, the described patient thera-
py/test systems sometimes require negative pressures,
which means negative airflow draws on the patient's
breathing to aid exhalation orresistinhalation effort. Con-
trolling exhaled CO, in such a situation is often particu-
larly challenging. In addition, there are testing schemes
where it is desired to reduce the amount of resistance to
exhale or inhale flow, or the amount of pressure from the
pressure source, for patient comfort or other some other
function. In such schemes, it is difficult for the pressure
source to react adequately or to relieve mask pressure
at various times in the respiratory cycle while flushing the
line of undesired CO, or other exhaled gases.

[0005] One particular area where exhaled gases such
as CO, can be a problem is in the determination of sleep
phenotyping parameters (commonly referred to as sleep
phenotyping). Sleep phenotyping parameters comprise
metrics that quantify aspects of the physiology and/or
physiological performance of an individual that charac-
terize a sleep phenotype of the individual. The sleep phe-
notype of an individual describes the predisposition of
that individual (e.g., due to physiological characteristics
of the individual) to one or more sleep disorders (e.g.,
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obstructive sleep apnea, Cheyne-Stokes breathing, rest-
less legs syndrome, etc.). Examples of sleep phenotyp-
ing parameters include critical pharyngeal closing pres-
sure, upper airway vibration characteristics, upper airway
muscle responsiveness, arousal threshold, and ventila-
tory control feedback loop gain. United States Patent Ap-
plication Publication No. 2009/0082639, owned by the
assignee of the presentinvention and entitled "Automatic
Sleep Phenotyping", the disclosure of which is incorpo-
rated herein by reference, describes a system that de-
termines one or more sleep phenotyping parameters of
a subject by providing a stimulus to the subject when a
trigger condition relating to the current sleep stage of the
subject has been met, wherein the response of the sub-
jectto the stimulus enables information related to the one
or more sleep phenotyping parameters to be determined.
In one embodiment of such a system, the stimulus that
is provided to the subject is a flow of pressurized gas
delivered to the airway of the subject. In such a system,
the presence of exhaled gases such as CO, in the breath-
ing circuit can adversely effect the parameters being
measured.

[0006] WO 2009/127049 A1 discloses a therapeutic
face mask comprising a face-engaging portion and a sin-
gle connector having a mask-engaging end and a single
treatment-receiving end which has a single attachment
mounting for detachably sealingly receiving a treatment
attachment, such as an oxygen reservoir bag or a neb-
ulizer. A one-way inhalation valve in the connector per-
mits fluid flow from the treatment- receiving end to the
mask-engaging end during inhalation and inhibits fluid
flow in the other direction. The mask also includes a
valve-governed exhalation port and an anti-asphyxia
valve assembly configured to permit fluid flow from am-
bient to the face-engaging portion during inhalation only
when inspiratory effort during inhalation exceeds fluid
flow to the treatment- receiving end of the connector.
Also provided is an oxygen reservoir bag having a neck
shaped for removable coupling to a mating connector of
a therapeutic face mask. An oxygen reservoir bag may
have a metered-dose inhaler port defined in its neck.
[0007] US 4401 115 A discloses a respirator provided
with a supply circuit and a utilization circuit, with a breath-
able gas accumulator, a distributor and a cyclic action
control device.

[0008] DE 297 21766 U1 discloses a connector for the
supply of breathing gas to a patient. US 6 253 764 B1
discloses a pressure control apparatus for continuous
positive airway pressure (CPAP) treatment or assisted
respiration.

[0009] US 2009/082639 A1 discloses a system that
determines one or more sleep phenotyping parameters
of a subject; the system having a sleep sensor, a stimulus
generator, and a processor.

[0010] US4 781184 Adiscloses a breathingapparatus
with a closed circuit which is capable of delivering sub-
stantially pure oxygen and removing carbon dioxide ex-
haled by a subject.
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[0011] There is thus a need for a system and method
for effectively controlling exhaled CO, and/or CO, re-
breathing during respiratory pressure testing (e.g., diag-
nostic testing) and therapy including sleep disordered
breathing testing situations.

[0012] The invention is defined by the claims.

[0013] In one embodiment, a respiratory interface ap-
paratus according to claim 1 is provided that includes a
patient contacting portion structured to engage a face of
the patient, wherein the patient contacting portion is part
of a mask body. The respiratory interface apparatus fur-
ther includes a common chamber fluidly coupled to the
patient contacting portion, a first control chamber, a first
flow regulating mechanism provided between the first
control chamber and the common chamber, a second
control chamber, a second flow regulating mechanism
provided between the second control chamber and the
common chamber, a first conduit fluidly coupled to the
first control chamber and a second conduit fluidly coupled
to the second control chamber. The common chamber,
the first control chamber and the second control chamber
are coupled to the mask body and together form a patient
interface assembly. The respiratory interface apparatus
further comprises a pressure source structured to gen-
erate a flow of breathing gas, the first conduit and the
second conduit being fluidly coupled to the pressure
source.

[0014] In another example, a not claimed method con-
trolling a flow of one or more exhaled gases during res-
piratory pressure therapy or testing is provided that in-
cludes attaching a respiratory interface apparatus to a
head of a patient, the respiratory interface apparatus hav-
ing a contacting portion structured to engage a face of
the patient, a common chamber fluidly coupled to the
patient contacting portion, a first control chamber, and a
second control chamber. The method also includes, dur-
ing an expiratory phase of the patient’s respiratory cycle,
permitting fluid flow from the common chamber to the
first control chamber and restricting fluid flow from the
common chamber to the second control chamber to pre-
vent a first predetermined amount of a patient exhaust
flow from entering the second control chamber, and dur-
ing an inspiratory phase of the patient’s respiratory cycle,
permitting fluid flow from the second control chamber to
the common chamber and restricting fluid flow from the
first control chamber to the common chamber to prevent
a predetermined amount of at least one of the one or
more exhaled gases from flowing into the common cham-
ber from the first control chamber.

[0015] These and other objects, features, and charac-
teristics of the present invention, as well as the not
claimed methods of operation and functions of the related
elements of structure and the combination of parts and
economies of manufacture, will become more apparent
upon consideration of the following description and the
appended claims with reference to the accompanying
drawings, all of which form a part of this specification,
wherein like reference numerals designate correspond-
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ing parts in the various figures. It is to be expressly un-
derstood, however, that the drawings are for the purpose
of illustration and description only and are not intended
as a definition of the limits of the invention. As used in
the specification and in the claims, the singular form of
"a", "an", and "the" include plural referents unless the
context clearly dictates otherwise.

FIG. 1 is a schematic diagram of system for control-
ling the flow of one or more exhaled gases, such as
CO,, and controlling re-breathing of one or more ex-
haled gases, such as CO,, during respiratory pres-
sure testing or therapy according to one exemplary
embodiment of the present invention; and

FIG. 2 is a schematic diagram of system for control-
ling the flow of one or more exhaled gases, such as
CO,, and controlling re-breathing of one or more ex-
haled gases, such as CO,, during respiratory pres-
sure testing or therapy according to an alternative
exemplary embodiment of the present invention.

[0016] Directional phrases used herein, such as, for
example and without limitation, top, bottom, left, right,
upper, lower, front, back, and derivatives thereof, relate
to the orientation of the elements shown in the drawings
and are not limiting upon the claims unless expressly
recited therein.

[0017] As employed, herein, the statement that two or
more parts or components are "coupled" together shall
mean that the parts are joined or operate together either
directly orthrough one or more intermediate parts or com-
ponents.

[0018] As employed herein, the statement that two or
more parts or components "engage" one another shall
mean that the parts exert a force against one another
either directly or through one or more intermediate parts
or components.

[0019] As employed herein, the term "number" shall
mean one or an integer greater than one (i.e., a plurality).
[0020] FIG. 1 is a schematic diagram of system 2 for
controlling the flow of exhaled gases, such as CO,, and
in particular controlling re-breathing of exhaled gases,
such as CO,, during respiratory pressure testing or ther-
apy according to one exemplary embodiment of the
present invention. System 2 includes pressure source 4
operatively coupled to patient interface apparatus 6.
Pressure source 4 in the illustrated embodiment includes
pressure generator 8 and controller 10. Pressure gener-
ator 8 is configured to generate a pressurized flow of
breathable gas for delivery to the airway of the patient
via patient interface apparatus 6. One or more parame-
ters of the pressurized flow of breathable gas generated
by pressure generator 8 may be controlled by pressure
generator 8. Forexample, pressure generator 8 may con-
trol one or more of the pressure, the flow rate, the com-
position, and/or other parameters of the pressurized flow
of breathable gas. In one embodiment, pressure gener-
ator 8 includes a gas source and one or more compo-
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nents that control the flow and/or pressure of a pressu-
rized flow of gas generated from the gas within the gas
source. The gas source may include any supply (or sup-
plies) of breathing gas, such as, for example, ambient
atmosphere, atank of pressurized gas, awall gas source,
and/or other bodies of breathable gas. The breathing gas
from the gas source can be any breathable gas, such as
air, oxygen, an oxygen mixture, a mixture of a breathing
gas and a medication, which can be in gaseous form
(e.g., nitric oxide, nebulized, efc.), and/or other breatha-
ble gases. The one or more components that control one
or more parameters of the pressurized flow of breathable
gas may include one or more of a valve, a blower, a pis-
ton, a bellows, and/or other mechanisms for controlling
one or more parameters of the pressurized flow of breath-
able gas. Controller 10 may be, for example and without
limitation, a microprocessor or a microcontroller. The
function of controller 10 in the illustrated embodiment is
described elsewhere herein.

[0021] Patient interface apparatus 6 in the illustrated
embodiment also includes conduit 12, wherein a firstend
of conduit 12 is fluidly coupled to an output of pressure
source 4, and in particular the output of pressure gener-
ator 8. A second end of conduit 12 is fluidly coupled to
an input of fluid coupler 14. Fluid coupler 14 transforms
a single input fluid path into two output fluid paths. A first
one of those output fluid paths is fluidly coupled to ex-
haust hose/conduit 16, and a second one of those output
fluid paths is fluidly coupled to fresh hose/conduit 18.
[0022] Patient interface apparatus 6 further includes
patient interface assembly 20. Patient interface assem-
bly 20 includes mask body 22 that is in fluid communica-
tion with flow control assembly 24, the details of which
are described below. Mask body 22 facilitates the deliv-
ery of the flow of breathing gas generated by pressure
source 4 to the airway of a patient, and may be, without
limitation, a nasal mask, a nasal/oral mask, or a full face
mask. In an exemplary embodiment, mask body 22 in-
cludes a patient contacting portion 21 (e.g., a cushion)
coupled toaframe or shell. The patient contacting portion
21 is made of a soft, flexible material, such as, without
limitation, silicone, an appropriately soft thermoplastic
elastomer, a closed cell foam, or any combination of such
materials. In addition, the frame or shell is made of a rigid
or semi-rigid material such as, without limitation, polycar-
bonate or reinforced silicone. An opening in the frame or
shell is provided in order to enable mask body 22 to be
fluidly coupled to flow control assembly 24.

[0023] Flow control assembly 24 includes exhaust side
control chamber 26 that is fluidly coupled to exhaust
hose/conduit 16 and fresh side control chamber 28 that
is fluidly coupled to fresh hose/conduit 18. Flow control
assembly 24 further includes common chamber 30 that
is fluidly coupled to mask body 22. In the illustrated em-
bodiment, exhaust side control chamber 26 includes ac-
tive exhaust side flow control valve 32 and fresh side
control chamber 28 includes active fresh side flow control
valve 34. In the illustrated embodiment, exhaust side flow
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control valve 32 and fresh side flow control valve 34 may
be any type of suitable, electromechanically operated
valve. Exhaust side flow control valve 32 is actuated by
driver/actuator 36 under the control of controller 10, and
similarly fresh side flow control valve 34 is actuated by
driver/actuator 38 under the control of controller 10. Ex-
haust side control chamber 26 and fresh side control
chamber 28 may each be selectively placed in fluid com-
munication with common chamber 30 through selective
actuation of exhaust side flow control valve 32 and fresh
side flow control valve 34, respectively.

[0024] In addition, in the illustrated embodiment, ex-
haust side control chamber 26 includes active exhaust
side venting valve 40 and fresh side control chamber 28
includes active fresh side venting valve 42 which may be
used to selectively vent exhaust side control chamber 26
and fresh side control chamber 28 to atmosphere. In the
illustrated embodiment, exhaust side venting valve 40
and fresh side venting valve 42 may be any type of suit-
able, electromechanically operated valve. Exhaust side
venting valve 40 is actuated by driver/actuator 44 under
the control of controller 10, and similarly fresh side vent-
ing valve 42 is actuated by driver/actuator 46 under the
control of controller 10.

[0025] As seen in FIG. 1, patient interface apparatus
6 also includes a number of sensors for sensing param-
eters such as one or more of pressure, CO, level, O,
level or flow rate within various parts of patient interface
apparatus 6. In the illustrated embodiment, patient inter-
face apparatus 6 includes firstparameter sensor 46A pro-
vided within mask body 22, second parameter sensor
46B provided within common chamber 30, and third pa-
rameter sensor 46C provided within exhaust side control
chamber 26. Information gathered by first, second and
third parameter sensors 46A, 46B and 46C is provided
to controller 10 through sensor acquisition interfaces
48A, 48B, 48C. Furthermore, pressure, flow, CO, and/or
O, sensors may be employed in any section of the air
paths of the system 2, in any valve/port described above,
and/or in the environment surrounding system 2.
[0026] System 2 as described herein may be used any
time a closed pressurized system is needed for respira-
tory testing, therapy, or other respiratory purpose. For
example, system 2 may be used for testing purposes in
order to diagnose sleep disordered breathing in a patient.
Alternatively, system 2 may be used to provide pressure
supporttherapy totreat a sleep disordered breathing con-
dition of a patient. In any such uses, pressure of various
levels (positive and/or negative) is generated by pressure
source 4 andis provided to the airway of the patient during
one or more portions of or all of the patient’s respiratory
cycle. As will be appreciated by those of skill in the art,
the particulars of such pressure levels will depend on and
be dictated by the needs of the particular application.
Regardless of such particulars, the presentinvention pro-
vides a mechanism for effectively controlling the flow of
exhaled gases, suchas CO,, and controlling re-breathing
of exhaled gases, such as CO,, when the pressure levels



7 EP 2 585 154 B1 8

are provided to the patient.

[0027] Operation of system 2 according to one exem-
plary embodiment of the invention will now be described.
During the expiratory phase of the patient’s respiratory
cycle: (i) exhaust side flow control valve 32 is partially or
fully opened to enable exhaust flow from the patient to
be vented to the exhaust hose/conduit 16 and out valve
40 and/or 43 and back to the pressure source 4 if the
pressure of the pressure source output is less than that
in the exhaust hose 16, and (ii) fresh side flow control
valve 34 is fully or partially closed to preventan unwanted
amount (e.g. from zero up to some permissible threshold
level) of one or more gases, such as CO,, (from the pa-
tient exhaust flow) from passing down through fresh
hose/conduit 18. During the inspiratory phase of the pa-
tient’s respiratory cycle: (i) exhaust side flow control valve
32 is fully or partially closed to prevent an unwanted
amount (e.g. from zero up to some permissible threshold
level) of one or more gases, such as CO,, from flowing
into common chamber 30 and mask body 22, and (ii)
fresh side flow control valve 34 is partially or fully opened
to enable fresh gas (provided at least in part by pressure
source 4) to be provided to the patient through common
chamber 30 and mask body 22. It should be understood
that the fresh gas supply may or may not include some
negative flow bias, which may be desired in the therapy
or testing use of system 2.

[0028] Furthermore, exhaust side venting valve 40
may be partially or fully opened during the expiratory
phase of the patient’s respiratory cycle to relieve pres-
sure within mask body 22 or flow control assembly 24
when the pressure and/or flow and/or CO, (or some other
exhaled gas) level and/or O, level in one or more of mask
body 22, common chamber 30 or exhaust side control
chamber 26 exceeds a predetermined threshold as
measured by one or more of the parameter sensors 46A,
46b, 46C. In addition, fresh side venting valve 42 may
be partially or fully opened during the inspiratory phase
of the patient’s respiratory cycle to supplement the gas
flow from pressure source 4 with supplemental flow from
the ambient atmosphere. This may be important if the
fresh hose/conduit 18 is too small or pressure source 4
is limited in providing adequate flow at a peak portion
during the inspiratory phase.

[0029] In addition, additional active or passive valves
43 may be provided in any or all of exhaust hose/conduit
16, fresh hose/conduit 18 or conduit 12. When such
valves 43 are provided, exhaust side venting valve 40
and/or fresh side venting valve 42 may be partially or fully
opened to enable fresh air to flush the exhaust hose/con-
duit 16, fresh hose/conduit 18 and or conduit 12, with the
flushing air flow being vented to atmosphere through flow
provided in any or all of exhaust hose/conduit 16, fresh
hose/conduit 18 or conduit 12. These additional valves
43 may also be used to vent pressure or exhaust gas
from system 2.

[0030] In addition, one or more of exhaust side flow
control valve 32, fresh side flow control valve 34, exhaust
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side venting valve 40 and fresh side venting valve 42
may be controlled to enable a predetermined amount of
gases, such as CO,, generated and exhaled by the pa-
tient, to be trapped in one or both of the air paths defined
by exhaust hose/conduit 16 and fresh hose/conduit 18
and be re-breathed by the patient.

[0031] Furthermore, controller 10 may be structured to
interface to other equipment and/or operators, and/or
may include a memory to record information, a power
supply, and/or other common features of known electron-
ic device control systems.

[0032] According to an alternative embodiment, con-
trol of exhaust side flow control valve 32, fresh side flow
control valve 34, exhaust side venting valve 40 and fresh
side venting valve 42 is entirely provided by a living op-
erator. Sensors (as described above), a scheme for dis-
playing information (such as sensor outputs) for the living
operator, and means for enabling the operator to control
the actuators 36, 38, 42, 44 are provided in this config-
uration. Semi-automated control means may also be pro-
vided to assist the operator.

[0033] FIG. 2 is a schematic diagram of system 2’ for
controlling the flow of one or more exhaled gases, such
as CO,, re-breathing of one or more exhaled gases, such
as CO,, during respiratory pressure testing or therapy
according to an alternative exemplary embodiment of the
presentinvention. System 2’ is similar to system 2 shown
in FIG. 1 and described above, and like components are
labeled with like reference characters. However, system
2’ differs from system 2 in a number of ways as described
below.

[0034] System 2’ includes pressure source 4’ opera-
tively coupled to patient interface apparatus 6’. Pressure
source 4’ in the illustrated embodimentincludes pressure
generator 8 as described elsewhere herein, but does not
include a separate controller 10 (as is known in the art,
pressure generator 8 may include its own processor for
controlling the delivery of breathing gas at the desired
pressure levels).

[0035] Patient interface apparatus 6’ in the illustrated
embodiment includes conduit 12 coupled to an input of
fluid coupler 14 as described elsewhere herein in con-
nection with system 2. However, patient interface appa-
ratus 6’ of system 2’ further includes first intermediate
conduit 50 coupled to fluid coupler 52 and second inter-
mediate conduit 54 coupled to fluid coupler 56. As seen
in FIG. 2, first and second intermediate conduits 50, 54
are coupled to the outputs of fluid coupler 14. As also
seen in FIG. 2, fluid coupler 52 is fluidly coupled to ex-
haust hose/conduit 16, fluid coupler 56 is fluidly coupled
to fresh hose/conduit 18. In the illustrated embodiment,
first and second intermediate conduits 50, 54 having a
larger diameter than each of exhaust hose/conduit 16
and fresh hose/conduit 18 (e.g., first and second inter-
mediate conduits 50, 54 may each be standard 22 mm
hose and exhaust hose/conduit 16 and fresh hose/con-
duit 18 may each be 15 mm hoses. The smaller diameter
of exhaust hose/conduit 16 and fresh hose/conduit 18
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provides greater comfort to the patient during sleep, as
long as the resistance to flow does not become high
enough to prevent the pressure source 4’ from providing
the flow and pressure required, and as long as the re-
sistance does not become disturbing to the subject. Such
a configuration may also be used in the embodiment of
FIG. 1.

[0036] Patient interface apparatus 6’ further includes
patient interface assembly 20’. Patient interface assem-
bly 20’ includes mask body 22 as described elsewhere
herein in connection with FIG. 1 that is in fluid commu-
nication with flow control assembly 24’, the details of
which are described below.

[0037] Flow control assembly 24’ includes exhaust
side control chamber 26’ that is fluidly coupled to exhaust
hose/conduit 16 and fresh side control chamber 28’ that
is fluidly coupled to fresh hose/conduit 18. Flow control
assembly 24’ further includes common chamber 30 that
is fluidly coupled to mask body 22. In the illustrated em-
bodiment, exhaust side control chamber 26’ includes ex-
haust side flow control valve 58 in the form of a one-way
passive valve, and fresh side control chamber 28’ in-
cludes fresh side flow control valve 60 also in the form
of a one-way passive valve. Exhaust side flow control
valve 58 and fresh side flow control valve 60 may be any
type of suitable, passive flow regulating/restricting valve,
such as, without limitation, a pressure actuated duck-bill
valve. Alternatively, exhaust side flow control valve 58
and fresh side flow control valve 60 may be any type of
suitable, non-valve type passive flow regulating/restrict-
ing, such as, without limitation, a one way valve such as
aflapper valve, parachute valve, one-direction fan or tur-
bine.

[0038] In addition, exhaust side control chamber 26’
includes passive flow regulating/restricting mechanism
62 and fresh side control chamber 28’ includes passive
regulating/restricting mechanism 64 which may be used
to vent exhaust side control chamber 26’ and fresh side
control chamber 28’ to atmosphere. In the illustrated em-
bodiment, flow regulating/restricting mechanisms 62, 64
are each a fixed leak/fixed resistance port comprising a
disk shaped member having a plurality of orifices, al-
though other suitable passive flow regulating/restricting
mechanisms such as, without limitation, a passive one-
way valve, may also be used.

[0039] In the illustrated embodiment, during the expir-
atory phase of the patient’s respiratory cycle: (i) exhaust
side flow control valve 58 is, in response to patient ex-
halation flow, caused to be opened to enable exhaust
flow from the patient to be vented to the exhaust
hose/conduit 16 out valve 40 and/or 43 and back to the
pressure source 4 if the pressure of the pressure source
output is less than that in the exhaust hose 16, and (ii)
fresh side flow control valve 60 is closed (e.g., biased
closed) to prevent one or more gases, such as CO,, (from
the patient exhaust flow) from passing down through
fresh hose/conduit 18. During the inspiratory phase of
the patient’s respiratory cycle: (i) exhaust side flow con-
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trol valve 58 is closed (e.g., biased closed) to prevent
one or more gases, such as CO,, from flowing into com-
mon chamber 30 and mask body 22, and (ii) fresh side
flow control valve 60 is caused to be opened to enable
fresh gas (provided at least in part by pressure source
4’) to be provided to the patient through common cham-
ber 30 and mask body 22.

[0040] Furthermore, passive flow regulating/restricting
mechanism 62 may, during the expiratory phase of the
patient’s respiratory cycle, relieve pressure within mask
body 22 or flow control assembly 24. In addition, passive
flow regulating/restricting mechanism 64 may, during the
inspiratory phase of the patient’s respiratory cycle, sup-
plement the gas flow from pressure source 4’ with sup-
plemental flow from the ambient atmosphere.

[0041] In other alternative exemplary embodiments,
system 2 or system 2’ may be modified such that the flow
path including exhaust hose/conduit 16 and the flow path
including fresh hose/conduit 18 each have a separate
pressure source 4 or 4’ or such that one or both of such
flow paths are vented directly to atmospheric pressure
(rather than being coupled to pressure source 4 or 4°).
In still another alternative exemplary embodiment, sys-
tem 2 or system 2’ may be configured without exhaust
hose/conduit 16 and fresh hose/conduit 18, with the as-
sociated hose ports being blocked-off. With this config-
uration, atmospheric pressure is the reference and lim-
ited diagnostics can be performed, using the flow control
valves 32, 34, 58, 60 and resistance pressure (both pos-
itive and negative) generated by control of the flow re-
sistance of valves 40, 42 and flow regulating/restricting
mechanisms 62, 64 . In connection with such a variation
of system 2, controller 10 may be separate from patient
interface assembly 20 or 20’ but in communication with
same, or integrated into patient interface assembly 20 or
20’, such as in the mask body 22.

[0042] According to further alternative embodiments,
some or all of the valves, ports, and sensors described
above may be integrated into a mask body such as mask
body 22 as is viable within the requirements of the test-
ing/therapy scheme. It should also be understood that
the valves described herein may actually be multiple
valve arrangements, or may be combinations of passive
and actively controlled valves.

[0043] As noted elsewhere herein, the present inven-
tion may be employed in multiple situations where a
closed pressurized system is needed for respiratory test-
ing, therapy, or other respiratory purpose. For example,
and without limitation, the present invention may be used
to implement an interface system for a Critical Pressure
(Pcrit) respiratory diagnostic system, to implement an in-
terface system for the provision of respiratory therapy
(especially with low flow rate), to implement an interface
system for the provision of ventilatory therapy or assist-
ance (especially with low flow rate), as a self-contained
ventilatory therapy mask, or as a self-contained Pcrit di-
agnostic system.

[0044] In one specific, non-limiting example, the
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present invention may be employed during automatic
sleep phenotyping to control the flow of one or more ex-
haled gases , such as CO,. More specifically, as stated
elsewhere herein, United States Patent Application Pub-
lication No. 2009/0082639, describes a system that de-
termines one or more sleep phenotyping parameters of
a subject. In one embodiment, the system includes a
sleep sensor, a stimulus generator, and a processor. The
sleep sensor generates signals that convey information
related to the physiological functions that indicate the
sleep stage of the subject. The stimulus generator pro-
vides a stimulus to the subject that enables information
related to the sleep phenotyping parameters to be deter-
mined. The processor receives the signals generated by
the sleep sensor and is in operative communication with
the stimulus generator. The processor (i) determines,
based on the signals received from the sleep sensor,
whether a trigger condition related to the current sleep
stage of the subject is satisfied, (ii) controls the stimulus
generator to provide the stimulus to the subject if the
trigger condition is satisfied, and (iii) quantifies the re-
sponse of the subject to the stimulus to enable informa-
tion related to one or more sleep phenotyping parameters
of the subject to be determined. In one particular embod-
iment, the stimulus generator comprises a device that
provides a flow of pressurized gas to the airway of a sub-
ject to support the airway during sleep (e.g., a Positive
Airway Pressure device ("PAP device")). Provision of
such a stimulus to the subject may include reducing the
pressure of the flow of gas to levels at which the subject
is susceptible torespiratory challenges (e.g., apneas, air-
way obstructions, etc.). Thus, in one exemplary embod-
iment, patient interface apparatus 6 or patient interface
apparatus 6’ may be employed in a sleep phenotyping
system, such as, without limitation, the sleep phenotyp-
ing just described, to control the flow of one or more ex-
haled gases, such as CO,. In another exemplary embod-
iment, system 2 or 2’ discussed herein may be modi-
fied/configured to implement an automatic sleep pheno-
typing system as described in, forexample, United States
Patent Application Publication No. 2009/0082639, by
providing the necessary sleep sensor or sensors and pro-
gramming the controller thereof to operate as describe
in United States Patent Application Publication No.
2009/008263. By controlling the flow of one or more ex-
haled gases, such as CO,, the adverse effect that such
exhaled gases may have on the measured parameters
may be limited.

[0045] Although the invention has been described in
detail for the purpose of illustration based on what is cur-
rently considered to be the most practical and preferred
embodiments, it is to be understood that such detail is
solely for that purpose and that the invention is not limited
to the disclosed embodiments, but, on the contrary, is
intended to cover modifications that are within the scope
of the appended claims. For example, it is to be under-
stood that the presentinvention contemplates that, to the
extent possible, one or more features of any embodiment
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can be combined with one or more features of any other
embodiment.

Claims
1. Avrespiratory interface apparatus (6, 6’), comprising:

a patient contacting portion (21) structured to
engage a face of the patient, wherein the patient
contacting portion (21) is part of a mask body
(22);

a common chamber (30) fluidly coupled to the
patient contacting portion (21);

a first control chamber (26, 26°);

a first flow regulating mechanism (32, 58) pro-
vided between the first control chamber (26, 26’)
and the common chamber (30);

a second control chamber (28, 28’);

a second flow regulating mechanism (34, 60)
provided between the second control chamber
(28, 28’) and the common chamber (30);

a first conduit (16) fluidly coupled to the first con-
trol chamber (26, 26’);

a second conduit (18) fluidly coupled to the sec-
ond control chamber (28, 28’);

wherein the common chamber (30), the first con-
trol chamber (26, 26’) and the second control
chamber (28, 28’) are coupled to the mask body
(22) and together form a patient interface as-
sembly;

characterized in that the respiratory interface
apparatus (6, 6’) further comprises a pressure
source (4, 4’) structured to generate a positive
flow of breathing gas to the patient and a nega-
tive flow from the patient, the first conduit (16)
and the second conduit (18) being fluidly cou-
pled to the pressure source (4, 4’).

2. The respiratory interface apparatus according to
claim 1, wherein the first flow regulating mechanism
(32, 58) is structured to selectively fluidly couple the
first control chamber (26, 26’) to the common cham-
ber (30), and wherein the second flow regulating
mechanism (34, 60)is structured to selectively fluidly
couple the second control chamber (28, 28’) to the
common chamber (30).

3. The respiratory interface apparatus according to
claim 1, wherein the pressure source (4, 4’) includes
apressure generator (8) and a controller (10), where-
in the first flow regulating mechanism (32, 58) is a
first active valve controlled by the controller (10) and
is structured to selectively fluidly couple the first con-
trol chamber (26, 26’) to the common chamber (30),
and wherein the second flow regulating mechanism
(34, 60) is a second active valve controlled by the
controller (10) and is structured to selectively fluidly
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couple the second control chamber (28, 28’) to the
common chamber (30).

The respiratory interface apparatus according to
claim 3, wherein the controller (10) is structured to
actuate the first active valve in a first predetermined
manner and actuate the second active valve in a
second predetermined manner during an expiratory
phase of the patient’s respiratory cycle to enable ex-
haust flow from the patient to be vented to the first
conduit (16) and to prevent a predetermined amount
of the patient exhaust flow from entering the second
conduit (18), and wherein the controller (10) is struc-
tured to actuate the first active valve in a third pre-
determined manner and actuate the second active
valve in a fourth predetermined manner during an
inspiratory phase of the patient’s respiratory cycle to
preventa predetermined amountof CO, from flowing
into the common chamber (30) from the first conduit
(16) and to enable gas provided by the pressure
source (4, 4’) to flow into the common chamber (30)
from the second conduit (18).

The respiratory interface apparatus according to
claim 4, wherein the actuation in the first predeter-
mined manner opens the first active valve, wherein
the actuation in the second predetermined manner
closes the second active valve, wherein the actua-
tion in the third predetermined manner closes the
first active valve, and wherein the actuation in the
fourth predetermined manner opens the second ac-
tive valve.

The respiratory interface apparatus according to
claim 4, wherein the first control chamber (26, 26’)
further includes a third flow regulating mechanism
(40, 62) to selectively or constantly couple the first
control chamber (26, 26’) to atmosphere and the sec-
ond control chamber (28, 28’) further includes a
fourth flow regulating mechanism (42, 64) structured
to selectively or constantly couple the second control
chamber (28, 28’) to atmosphere.

The respiratory interface apparatus according to
claim 6, wherein the third flow regulating mechanism
(40, 62) is a third active valve controlled by the con-
troller (10) and the fourth flow regulating mechanism
(42, 64) is afourth active valve controlled by the con-
troller (10), wherein the controller (10) is structured
to actuate the third active valve in a fifth predeter-
mined manner and actuate the fourth active valve in
a sixth predetermined manner during the expiratory
phase of the patient’s respiratory cycle, and wherein
the controller (10) is structured to actuate the third
active valve in a seventh predetermined manner and
actuate the fourth active valve in an eighth predeter-
mined manner during the inspiratory phase of the
patient’s respiratory cycle.
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The respiratory interface apparatus according to
claim 7, wherein the patient interface assembly (6,
6’) includes one or more sensors (46A, 46B, 46C)
operatively coupled to the controller (10), and where-
in the controller (10) controls one or more of the first,
second, third and fourth active valves based on an
output of the one or more sensors (46A, 46B, 46C).

The respiratory interface apparatus according to
claim 8, wherein the one or more sensors (46A, 46B,
46C) sense one or more of pressure, CO, level, O,
level and flow rate.

The respiratory interface apparatus according to
claim 1, wherein the first flow regulating mechanism
(32, 58) and the second flow regulating mechanism
are passive.

The respiratory interface apparatus according to
claim 10, wherein the first flow regulating mechanism
(32, 58) and the second flow regulating mechanism
(34, 60) are each one of a one-way passive valve
and a fixed leak/fixed resistance port.

The respiratory interface apparatus according to
claim 10, wherein the first flow regulating mechanism
(32, 58) is a one way passive valve that opens re-
sponsive to flow out of the common chamber (30)
into the first control chamber (26, 26’) and wherein
the second flow regulating mechanism (34, 60) is a
one way passive valve that opens responsive to flow
out of the second control chamber (28, 28’) into the
common chamber (30).

The respiratory interface apparatus according to
claim 10, wherein the first control chamber (26, 26’)
further includes a third flow regulating mechanism
(40, 62) to selectively or constantly couple the first
controlchamber (26, 26’) to atmosphere and the sec-
ond control chamber (28, 28’) further includes a
fourth flow regulating mechanism (42, 64) structured
to selectively or constantly couple the second control
chamber (28, 28’) to atmosphere, wherein the third
flow regulating mechanism (42, 64) and the fourth
flow regulating mechanism (40, 62) are passive.

The respiratory interface apparatus according to
claim 13, wherein the third flow regulating mecha-
nism (40, 62) and the fourth flow regulating mecha-
nism (42, 64) are each one of a one-way passive
valve and a fixed leak/fixed resistance port.

A system of enabling determination of one or more
sleep phenotyping parameters of a subjectincluding
the respiratory interface apparatus (6, 6’) according
to claim 1.
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Patentanspriiche

1.

Koppler fiir ein Atemgerat (6, 6’), umfassend:

einen Patientenkontaktabschnitt (21), dersoge-
staltet ist, dass er ein Gesicht des Patienten be-
rihrt, wobei der Patientenkontaktabschnitt (21)
Teil eines Maskenkorpers (22) ist;

eine gemeinsame Kammer (30), die fluidisch an
den Patientenkontaktabschnitt (21) gekoppelt
ist;

eine erste Steuerungskammer (26, 26’);

einen ersten Strdomungsregulierungsmechanis-
mus (32, 58), der zwischen der ersten Steue-
rungskammer (26, 26’) und der gemeinsamen
Kammer (30) vorgesehen ist;

eine zweite Steuerungskammer (28, 28’);
einen zweitem Strémungsregulierungsmecha-
nismus (34, 60), der zwischen der zweiten Steu-
erungskammer (28, 28’) und der gemeinsamen
Kammer (30) vorgesehen ist;

eine erste Leitung (16), die fluidisch an die erste
Steuerungskammer (26, 26’) gekoppelt ist;
eine zweite Leitung (18), die fluidisch an die
zweite Steuerungskammer (28, 28’) gekoppelt
ist;

wobei die gemeinsame Kammer (30), die erste
Steuerungskammer (26, 26’) und die zweite
Steuerungskammer (28, 28’) an den Masken-
korper (22) gekoppelt sind und zusammen eine
Patienten-Kopplungsmontage bilden;

dadurch gekennzeichnet, dass der Koppler
fur ein Atemgeréat (6, 6’) weiter eine Druckquelle
(4, 4’) umfasst, die so gestaltet ist, dass sie eine
positive Stromung von Atemgas zum Patienten
und eine negative Strémung vom Patienten er-
zeugt, wobei die erste Leitung (16) und die zwei-
te Leitung (18) fluidisch an die Druckquelle (4,
4’) gekoppelt sind.

Koppler fur ein Atemgerat nach Anspruch 1, wobei
der erste Stromungsregulierungsmechanismus (32,
58) so gestaltet ist, dass er die erste Steuerungs-
kammer (26, 26’) selektiv fluidisch an die gemeinsa-
me Kammer (30) koppelt, und wobei der zweite Stro-
mungsregulierungsmechanismus (34, 60) so gestal-
tet ist, dass er die zweite Steuerungskammer (28,
28’) fluidisch an die gemeinsame Kammer (30) kop-
pelt.

Koppler fur ein Atemgerat nach Anspruch 1, wobei
die Druckquelle (4, 4’) einen Druckerzeuger (8) und
eine Steuerung (10) beinhaltet, wobei der erste Stro-
mungsregulierungsmechanismus (32, 58) ein erstes
aktives Ventil ist, das von der Steuerung (10) ge-
steuert wird, und so gestaltet ist, dass er die erste
Steuerungskammer (26, 26’) selektiv fluidisch an die
gemeinsame Kammer (30) koppelt, und wobei der

10

15

20

25

30

35

40

45

50

55

zweite Stromungsregulierungsmechanismus (34,
60) ein zweites aktives Ventil ist, das von der Steu-
erung (10) gesteuert wird, und so gestaltet ist, dass
er die zweite Steuerungskammer (28, 28’) fluidisch
an die gemeinsame Kammer (30) koppelt.

Koppler fir ein Atemgerat nach Anspruch 3, wobei
die Steuerung (10) so gestaltet ist, dass sie wahrend
einer Ausatmungsphase des Atemzyklus des Pati-
enten das erste aktive Ventil in einer ersten vorbe-
stimmten Weise schaltet und das zweite aktive Ventil
in einer zweiten vorbestimmten Weise schaltet, da-
mit der Abluftstrom von dem Patienten in die erste
Leitung (16) abgelassen werden kann und um zu
verhindern, dass eine vorbestimmte Menge des Ab-
luftstromes des Patienten in die zweite Leitung (18)
eintritt, und wobei die Steuerung (10) so gestaltet
ist, dass sie wahrend einer Einatmungsphase des
Atemzyklus des Patienten das erste aktive Ventil in
einer dritten vorbestimmten Weise schaltet und das
zweite aktive Ventil in einer vierten vorbestimmten
Weise schaltet, um zu verhindern, dass eine vorbe-
stimmte Menge an CO, aus der ersten Leitung (16)
in die gemeinsame Kammer (30) strémt, und damit
von der Druckquelle (4, 4’) bereitgestelltes Gas aus
derzweiten Leitung (18) in die gemeinsame Kammer
(30) strémen kann.

Koppler fir ein Atemgerat nach Anspruch 4, wobei
das Schaltenindererstenvorbestimmten Weise das
erste aktive Ventil 6ffnet, wobei das Schalten in der
zweiten vorbestimmten Weise das zweite aktive
Ventil schliel3t, wobei das Schalten in der dritten vor-
bestimmten Weise das erste aktive Ventil schliefdt
und wobei das Schalten in der vierten vorbestimmte
Weise das zweite aktive Ventil 6ffnet.

Koppler fir ein Atemgerat nach Anspruch 4, wobei
die erste Steuerungskammer (26, 26’) weiter einen
dritten Strédmungsregulierungsmechanismus (40,
62) beinhaltet, der die erste Steuerungskammer (26,
26’) selektiv oder konstant an die Atmosphare kop-
pelt, und die zweite Steuerungskammer (28, 28’)
weiter einen vierten Strdomungsregulierungsmecha-
nismus (42, 64) beinhaltet, der so gestaltet ist, dass
er die zweite Steuerungskammer (28, 28’) selektiv
oder konstant an die Atmosphare koppelt.

Koppler fir ein Atemgerat nach Anspruch 6, wobei
der dritte Stromungsregulierungsmechanismus (40,
62) ein drittes aktives Ventil ist, das von der Steue-
rung (10) gesteuert wird, und der vierte Strdomungs-
regulierungsmechanismus (42, 64) ein viertes akti-
ves Ventil ist, das von der Steuerung (10) gesteuert
wird, wobei die Steuerung (10) so gestaltet ist, dass
sie wahrend der Ausatmungsphase des Atemzyklus
des Patienten das dritte aktive Ventil in einer finften
vorbestimmten Weise schaltet und das vierte aktive
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Ventil in einer sechsten vorbestimmten Weise schal-
tet, und wobei die Steuerung (10) so gestaltet ist,
dass sie wahrend der Einatmungsphase des Atem-
zyklus des Patienten das dritte aktive Ventil in einer
siebenten vorbestimmten Weise schaltet und das
vierte aktive Ventil in einer achten vorbestimmten
Weise schaltet.

Koppler fur ein Atemgerat nach Anspruch 7, wobei
die Patienten-Kopplungsmontage (6, 6°) einen oder
mehrere Sensoren (46A, 46B, 46C) beinhaltet, die
operativ an die Steuerung (10) gekoppelt sind, und
wobei die Steuerung (10) eines oder mehrere von
dem ersten, dem zweiten, dem dritten und dem vier-
ten Ventil basierend auf einer Ausgabe des einen
oder der mehreren Sensoren (46A, 46B, 46C) steu-
ert.

Koppler fur ein Atemgerat nach Anspruch 8, wobei
der eine oder die mehreren Sensoren (46A, 46B,
46C) eines oder mehreres von Druck, CO,-Gehalt,
0O,-Gehalt und Strémungsgeschwindigkeit erfas-
sen.

Koppler fur ein Atemgerat nach Anspruch 1, wobei
der erste Stromungsregulierungsmechanismus (32,
58) und der zweite Strémungsregulierungsmecha-
nismus passiv sind.

Koppler fir ein Atemgerat nach Anspruch 10, wobei
der erste Stromungsregulierungsmechanismus (32,
58) und der zweite Strémungsregulierungsmecha-
nismus (34, 60) jeweils eines von einem passiven
Einwegventil und einer fixierten Leck-/fixierten Wi-
derstandsventil6ffnung sind.

Koppler fir ein Atemgerat nach Anspruch 10, wobei
der erste Stromungsregulierungsmechanismus (32,
58) ein passives Einwegventil ist, das sich in Reak-
tion auf das Ausstrémen aus der gemeinsamen
Kammer (30) in die erste Steuerungskammer (26,
26’) 6ffnet, und wobei der zweite Stromungsregulie-
rungsmechanismus (34, 60) ein passives Einweg-
ventil ist, das sich in Reaktion auf das Ausstrémen
aus der zweiten Steuerungskammer (28, 28’) in die
gemeinsame Kammer (30) 6ffnet.

Koppler fir ein Atemgerat nach Anspruch 10, wobei
die erste Steuerungskammer (26, 26’) weiter einen
dritten Strémungsregulierungsmechanismus (40,
62) beinhaltet, der die erste Steuerungskammer (26,
26’) selektiv oder konstant an die Atmosphare kop-
pelt, und die zweite Steuerungskammer (28, 28’)
weiter einen vierten Stromungsregulierungsmecha-
nismus (42, 64) beinhaltet, der so gestaltet ist, dass
er die zweite Steuerungskammer (28, 28’) selektiv
oder konstant an die Atmosphare koppelt, wobei der
dritte Stromungsregulierungsmechanismus (42, 64)
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und der vierte Strdmungsregulierungsmechanismus
(40, 62) passiv sind.

14. Koppler fiir ein Atemgerat nach Anspruch 13, wobei
der dritte Stromungsregulierungsmechanismus (40,
62)und der vierte Stromungsregulierungsmechanis-
mus (42, 64) jeweils eines von einem passiven Ein-
wegventil und einer fixierten Leck-/fixierten Wider-
standsventil6ffnung sind.

15. System, das die Bestimmung eines oder mehrerer
Schlaf-Typisierungs-Parameter eines Probanden
ermoglicht und den Koppler fiir ein Atemgerat (6, 6°)
nach Anspruch 1 beinhaltet.

Revendications
1. Appareil d’interface respiratoire (6, 6’), comprenant :

une partie de contact avec le patient (21) struc-
turée pour entrer en prise avec un visage du
patient, dans laquelle la partie de contact avec
le patient (21) fait partie d’'un corps de masque
(22) ;

une chambre commune (30) couplée fluidique-
ment a la partie de contact avec le patient (21) ;
une premiére chambre de commande (26, 26’) ;
un premier mécanisme de régulation de flux (32,
58) fourni entre la premiere chambre de com-
mande (26, 26’) et la chambre commune (30) ;
une deuxiéme chambre de commande (28,
28') ;

un deuxiéme mécanisme de régulation de flux
(34, 60) fourni entre la deuxieme chambre de
commande (28, 28’) et la chambre commune
(30);

un premier conduit (16) couplé fluidiquement a
la premiere chambre de commande (26, 26’) ;

un deuxiéme conduit (18) couplé fluidiquement
ala deuxieme chambre de commande (28, 28’) ;
dans lequel la chambre commune (30), la pre-
miére chambre de commande (26, 26’) et la
deuxieme chambre de commande (28, 28’) sont
couplées au corps de masque (22) et forment
ensemble un ensemble d’interface de patient ;
caractérisé en ce que I'appareil d’interface res-
piratoire (6, 6’) comprend en outre une source
de pression (4, 4’) structurée pour générer un
flux positif de gaz respiratoire vers le patient et
un flux négatif depuis le patient, le premier con-
duit (16) et le deuxieme conduit (18) étant cou-
plés fluidiqguement a la source de pression (4,
4.

2. Appareil d’interface respiratoire selon la revendica-
tion 1, dans lequel le premier mécanisme de régu-
lation de flux (32, 58) est structuré pour coupler flui-



19 EP 2 585 154 B1

diquement de maniére sélective la premiere cham-
bre de commande (26, 26’) a la chambre commune
(30), et dans lequel le deuxiéme mécanisme de ré-
gulation de flux (34, 60) est structuré pour coupler
fluidiquement de maniére sélective la deuxieme
chambre de commande (28, 28’) a la chambre com-
mune (30).

Appareil d’interface respiratoire selon la revendica-
tion 1, dans lequel la source de pression (4, 4’) inclut
ungénérateur de pression (8) etun dispositif de com-
mande (10), dans lequel le premier mécanisme de
régulation de flux (32, 58) est une premiére valve
active commandée par le dispositif de commande
(10) et est structuré pour coupler fluidiquement de
maniére sélective la premiére chambre de comman-
de (26, 26’) a la chambre commune (30), et dans
lequel le deuxieme mécanisme de régulation de flux
(34, 60) est une deuxieme valve active commandée
par le dispositif de commande (10) et est structuré
pour coupler fluidiquement de maniére sélective la
deuxiéeme chambre de commande (28, 28’) a la
chambre commune (30).

Appareil d’interface respiratoire selon la revendica-
tion 3, dans lequel le dispositif de commande (10)
est structuré pour actionner la premiére valve active
d’'une premiére maniére prédéterminée et actionner
la deuxieme valve active d’une deuxiéme maniere
prédéterminée durant une phase expiratoire du cy-
cle respiratoire du patient pour permettre a un flux
d’évacuation du patient d’étre évacué vers le premier
conduit (16) et pour empécher une quantité prédé-
terminée du flux d’évacuation du patient d’entrer
dans le deuxiéme conduit (18), et dans lequel le dis-
positif de commande (10) est structuré pour action-
ner la premiére valve active d’'une troisieme maniére
prédéterminée et actionner la deuxiéme valve active
d’'une quatriéme maniére prédéterminée durant une
phase inspiratoire du cycle respiratoire du patient
pour empécher une quantité prédéterminée de CO,
de circuler dans la chambre commune (30) depuis
le premier conduit (16) et pour permettre a du gaz
fourni par la source de pression (4, 4’) de circuler
dans la chambre commune (30) depuis le deuxiéme
conduit (18).

Appareil d’interface respiratoire selon la revendica-
tion4, danslequelI'actionnement de la premiére ma-
niere prédéterminée ouvre la premiére valve active,
dans lequel I'actionnement de la deuxiéme maniére
prédéterminée ferme la deuxiéme valve active, dans
lequel I'actionnement de la troisiéme maniére pré-
déterminée ferme la premiére valve active, et dans
lequel I'actionnement de la quatriéme maniére pré-
déterminée ouvre la deuxiéme valve active.

Appareil d’interface respiratoire selon la revendica-
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tion 4, dans lequel la premiére chambre de comman-
de (26, 26’) inclut en outre un troisieme mécanisme
de régulation de flux (40, 62) pour coupler de ma-
niére sélective ou de maniére constante la premiére
chambre de commande (26, 26’) a 'atmosphére et
la deuxiéme chambre de commande (28, 28’) inclut
en outre un quatrieme mécanisme de régulation de
flux (42, 64) structuré pour coupler de maniere sé-
lective ou de maniére constante la deuxiéme cham-
bre de commande (28, 28’) a 'atmosphére.

Appareil d’interface respiratoire selon la revendica-
tion 6, dans lequel le troisieme mécanisme de régu-
lation de flux (40, 62) est une troisieme valve active
commandée par le dispositif de commande (10) et
le quatrieme mécanisme de régulation de flux (42,
64) est une quatrieme valve active commandée par
le dispositif de commande (10), dans lequel le dis-
positif de commande (10) est structuré pour action-
ner la troisiéme valve active d’'une cinquieéme ma-
niére prédéterminée et actionner la quatrieme valve
active d’une sixieme maniére prédéterminée durant
la phase expiratoire du cycle respiratoire du patient,
et dans lequel le dispositif de commande (10) est
structuré pour actionner la troisieme valve active
d’une septieme maniére prédéterminée et actionner
la quatriéeme valve active d’'une huitieme maniére
prédéterminée durant la phase inspiratoire du cycle
respiratoire du patient.

Appareil d’interface respiratoire selon la revendica-
tion 7, dans lequel 'ensemble d’interface de patient
(6,6’)inclutunou plusieurs capteurs (46A,46B, 46C)
couplés de maniére fonctionnelle au dispositif de
commande (10), et dans lequel le dispositif de com-
mande (10) commande une ou plusieurs parmi les
premiére, deuxieme, troisieme et quatrieme valves
actives sur la base d’'une sortie des un ou plusieurs
capteurs (46A, 46B, 46C).

Appareil d’interface respiratoire selon la revendica-
tion 8, dans lequel les un ou plusieurs capteurs (46A,
46B, 46C) détectent un ou plusieurs parmi une pres-
sion, un niveau de CO,, un niveau d'O, et un débit.

Appareil d’interface respiratoire selon la revendica-
tion 1, dans lequel le premier mécanisme de régu-
lation de flux (32, 58) et le deuxiéme mécanisme de
régulation de flux sont passifs.

Appareil d’interface respiratoire selon la revendica-
tion 10, dans lequel le premier mécanisme de régu-
lation de flux (32, 58) et le deuxieme mécanisme de
régulation de flux (34, 60) sont chacun un parmi une
valve passive unidirectionnelle et un orifice de fuite
fixe/résistance fixe.

Appareil d’interface respiratoire selon la revendica-
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tion 10, dans lequel le premier mécanisme de régu-
lation de flux (32, 58) est une valve passive unidi-
rectionnelle qui s’ouvre en réponse a un flux depuis
la chambre commune (30) vers la premiére chambre
de commande (26, 26’) et dans lequel le deuxiéme
mécanisme de régulation de flux (34, 60) est une
valve passive unidirectionnelle qui s’ouvre en répon-
se a un flux depuis la deuxieme chambre de com-
mande (28, 28’) vers la chambre commune (30).

Appareil d’interface respiratoire selon la revendica-
tion 10, dans lequel la premiére chambre de com-
mande (26, 26’) inclut en outre un troisieme méca-
nisme de régulation de flux (40, 62) pour coupler de
maniéere sélective ou de maniére constante la pre-
miere chambre de commande (26, 26’) a I'atmos-
phére et la deuxieme chambre de commande (28,
28’) inclut en outre un quatrieme mécanisme de ré-
gulation de flux (42, 64) structuré pour coupler de
maniére sélective ou de maniére constante la
deuxiéme chambre de commande (28, 28’) a l'at-
mosphére, dans lequel le troisieme mécanisme de
régulation de flux (42,64) etle quatrieme mécanisme
de régulation de flux (40, 62) sont passifs.

Appareil d’interface respiratoire selon la revendica-
tion 13, dans lequel le troisitme mécanisme de ré-
gulation de flux (40, 62) et le quatriéme mécanisme
de régulation de flux (42, 64) sont chacun un parmi
une valve passive unidirectionnelle et un orifice de
fuite fixe/résistance fixe.

Systeme permettant la détermination d’un ou plu-
sieurs parameétres de phénotypage de sommeil d’'un
sujetincluant 'appareil d’interface respiratoire (6, 6°)
selon la revendication 1.
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