US 20140116440A1

a9y United States

12) Patent Application Publication

(10) Pub. No.: US 2014/0116440 A1

Thompson et al. (43) Pub. Date: May 1, 2014
(54) ELECTRONIC APPARATUS CONTROL AG6IB 5/0476 (2006.01)
USING A BREATHING ASSISTANCE A6IM 16/06 (2006.01)
APPARATUS A6IM 16/16 (2006.01)
AG6IM 16/08 (2006.01)
(75) Inventors: James Malcolm Thompson, Auckland A61B 5/087 (2006.01)
(NZ); Fiona Elizabeth Cresswell, (52) US.CL
Auckland (NZ7); Donald Roy Kuriger, CPC ... AG6IM 16/0051 (2013.01); A6IM 16/0066
Auckland (NZ) (2013.01); A6IM 16/0875 (2013.01); A61B
. 5/4812 (2013.01); A61B 5/4836 (2013.01);
LIMITED, East Tamakl, Auckland (NZ) (201301), AG6IB 5/746 (201301), A61B
) 5/0476 (2013.01); A6IM 16/06 (2013.01);
(21) Appl.No.:  14/110,083 AGIM 16/16 (2013.01); AGIM 16/1075
_ (2013.01)
(22) PCTFiled:  Mar.7, 2012 L) 128/204.23
(86) PCT No.: PCT/NZ12/00034 7) ABSTRACT
§371 (C)(l)’. A breathing gases supply apparatus 1 can comprise a blower
(2). (4) Date:  Dec. 16, 2013 103/105 and breathing circuit for delivering breathing gases
. to a patient. The apparatus also can comprise a first controller
Related U.S. Application Data 109, the controller 109 configured to receive input from at
(60) Provisional application No. 61/473,081, filed on Apr. least one sensor 110-112 indicative of patient breathing, and
7,2011. a transmitter 201 configured to communicate with the con-
troller 109 and transmit control signals to an electronic appa-
Publication Classification ratus 203. The controller 109 can be configured to determine
sleep in a patient based on the occurrence of a breathing
(51) Imt.ClL pattern indicative of sleep, detected from the input received
A6IM 16/00 (2006.01) from the sensor 110-112 and upon determining sleep, operate
A61B 5/00 (2006.01) the transmitter 201 to send a control signal to control an
A6IM 16/10 (2006.01) electronic apparatus 203.
1
102
104~ 4p3 100
)0y
[ E t \ ( humidifi [1 }
inie umidiner
LN fan 1 \L
m 115 101 k
105 N , 112
- motor
/ 107
'] p_PS -
106
Ul Controller |
;  |—
L

Interface

114

109



May 1, 2014 Sheet 1 of 5 US 2014/0116440 A1

Patent Application Publication

I AN IA
601 i €Ll
EREIEIN]] hﬁ
— 7
[ Isi0u00 _H_l In
201
801 — ~  Sd ] [
-
201 \
010U ]
. ‘ T | ) 501
A ol | s
| T < Jslpiuny HW :,E Eﬂm_a/\o:

00L
0L \
1



Patent Application Publication =~ May 1,2014 Sheet 2 of 5 US 2014/0116440 A1

o
WH"J
Lo
-
@)
- =
k_/\b = -
g
e
S
8
r*__.«E'.
=

201 \_/ Transceiver
Electronic
Apparatus

-

202

203
,k




Patent Application Publication =~ May 1,2014 Sheet 3 of 5 US 2014/0116440 A1

301
,L

Obtain data indicative
of patient's breathing

/\ 305

302
ﬁk

determine sleep in a patient

303

has sleep been
determined?

304
\k

send a control signal
to electronic apparatus

FIGURE 3



May 1, 2014 Sheet 4 of 5 US 2014/0116440 A1

Patent Application Publication

Hmom

ACRIINILI

snjeseddy
eIlIHLETE |

q00% /

~ 08:.
60} — ey S
™ Jeonuocn Jaat@osuel ) c02

LY

zZiL
J 10z m
I €0z

:‘_‘L ~(o:

201

—
£o0e l\«



Patent Application Publication =~ May 1,2014 Sheet 5 of 5 US 2014/0116440 A1

500 “k

Is nominal alarm time
reached?

501
—L

Obtain data indicative
of patient's breathing ~ [€

| /505

502
1

determine sleep in a patient

503

has sleep been
determined? is
it shallow ?

504
_1

send a control signal
to electronic apparatus
{alarm device)

FIGURE 5



US 2014/0116440 Al

ELECTRONIC APPARATUS CONTROL
USING A BREATHING ASSISTANCE
APPARATUS

INCORPORATION BY REFERENCE TO ANY
PRIORITY APPLICATIONS

[0001] Any and all applications for which a foreign or
domestic priority claim is identified in the Application Data
Sheet as filed with the present application are hereby incor-
porated by reference under 37 C.F.R. §1.57.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a breathing assis-
tance apparatus and a method implemented by a breathing
assistance apparatus (breathing gases supply apparatus) for
remotely controlling electronic apparatus such as home appli-
ances or electronics. The breathing apparatus could be, for
example, a PAP apparatus.

[0004] 2. Description of the Related Art

[0005] Respiratory disorders affect the ability of a sufferer
to breathe. One treatment of respiratory disorder involves
delivering pressurised breathing gases to a person experienc-
ing the disorder. A common respiratory disorder is an apnea.
Apneas are caused by the collapse of the muscles supporting
aperson’s airways during sleep, resulting in a partial or com-
plete blockage of the breathing passages. This is commonly
known as Obstructive Sleep Apnea (OSA). Other events such
as hypopneas and restricted breathing (flow limitations) also
fall into the broad category of sleep disorder breathing (SDB)
events. A hypopnea involves episodes of overly shallow
breathing or an abnormally low respiratory rate. Restricted
breathing is caused by a restriction in the person’s airway
most commonly caused by the person’s airway partially clos-
ing. These events (that is, SDB events) also occur during sleep
and cause a person to wake mid sleep, and can limit the
amount of sleep a person can get.

[0006] SDB events are commonly treated using Positive
Airway Pressure (PAP) therapy. PAP involves delivering
breathing gases at a pre-determined pressure above atmo-
spheric to the patient. The raised pressure breathing gases
force the user’s airways open to maintain a substantially
unrestricted breathing passage. The predetermined pressure
at which treatment is delivered is generally determined by
clinical trials prior to regular treatment. In particular Continu-
ous Positive Airway Pressure (CPAP) therapy is used to treat
SDB events. In basic CPAP therapy the pressure is constantly
maintained at a predetermined pressure. There are other PAP
therapies like Bi level PAP and auto CPAP in which thereis a
high positive pressure at inspiration and a lower pressure at
expiration is delivered to maintain open airways.

[0007] PAP therapy is delivered to a patient by a treatment
system for delivering breathing gases to the patient. The sys-
tem typically includes a flow generator for generating a flow
of gases, a conduit to transport the breathing gases generated
by the flow generator, and a patient interface to deliver the
gases to the patient. The system may include a humidifier to
humidify the breathing gases prior to delivering the gases to a
user.

[0008] PAP treatment systems are generally used in the
home by a user. PAP treatment systems are used by a person
or patient during sleep to prevent SDB events such as OSA
and sometimes provide inspiratory assistance, as is the case
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for bi-level PAP. However PAP treatment systems are also
utilised by a person when the person is awake and preparing
for sleep. The treatment system continues to operate after the
person has fallen asleep.

SUMMARY OF THE INVENTION

[0009] Quite often the user or person is watching TV or
listening to the radio or has other appliances or electrical
apparatuses operating while the user is using a PAP treatment
system. As the user falls asleep these appliances may remain
switched on without the user realising. For example, the user
may be watching TV, utilising the PAP treatment system and
falls asleep and the TV continues to run throughout the night
causing excessive power use. Another example is the user
may be inbed or on the couch using the PAP treatment system
and falls asleep while the lights remain on throughout the
night. This is again disadvantageous because it causes higher
power consumption.

[0010] Itis an object of the present invention to control an
electronic apparatus using a breathing gases supply apparatus
or at least provide the public with a useful choice.

[0011] Theterms “sleep”and “asleep” as used in this speci-
fication are intended to encompass a) the onset of sleep, b) an
actual sleep state where the patient is asleep (such as the REM
sleep state and the non-REM sleep state), or ¢) a change in
sleep state, for example from non-REM sleep to REM sleep
or any other such sleep state change. A change in sleep state
can also be considered the onset of sleep, going from a non-
sleep state to a sleep state.

[0012] In one aspect the present invention may be said to
consist in a breathing gases supply apparatus comprising: a
blower and breathing circuit for delivering breathing gases to
apatient, a first controller, the controller configured to receive
input from at least one sensor indicative of patient breathing,
a transmitter configured to communicate with the controller
and transmit control signals to an electronic apparatus,
wherein the controller is configured to determine sleep in a
patient based on the occurrence of a breathing pattern indica-
tive of sleep, detected from the input received from the sensor
and upon determining sleep, operate the transmitter to send a
control signal to control an electronic apparatus.

[0013] Preferably the sensor measures breath flow of a
patient.
[0014] Preferably the breathing pattern indicative of sleep

is a sleep disorder breathing (SDB) event.

[0015] Preferably the breathing pattern indicative of sleep
is arhythmic or erratic breathing pattern, or a change between
a rhythmic or erratic breathing pattern.

[0016] Preferably the breathing gases supply apparatus
comprises a PAP apparatus.

[0017] Preferably the apparatus further comprises at least
one sensor.
[0018] Preferably the sensor is any one or more of the

following: flow sensor, pressure sensor, humidity sensor,
sound sensor (such as a microphone), mass flow sensor, volt-
age sensor, current sensor, sensor or sensors to determine the
state of the electronic apparatus, EEG sensor, position sensor,
or accelerometer

[0019] Preferably the first controller is further configured to
control the blower and breathing circuit.

[0020] Preferably the first controller is integrated in the
breathing gases supply apparatus.

[0021] Preferably the first controller is removable from the
breathing gases supply apparatus.
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[0022] Preferably the first controller is remote from and
communicates with the breathing gases supply apparatus.
[0023] Preferably the breathing gases supply apparatus fur-
ther comprises a second controller configured to control the
blower and breathing circuit.

[0024] Preferably the first or second controller is config-
ured to control the usual operations of the apparatus based on
the input from at the sensor indicative of patient breathing,
and/or from the determined breathing pattern indicative of
sleep.

[0025] Preferably either the first controller or second con-
troller is configured to determine sleep based on the any one
or more of the following: number of SDB events, duration of
SDB events, spread of SDB events, and types of SDB events.
[0026] Preferably the SDB event is one or more of a flow
limitation, hypopnea or apnea.

[0027] Preferably the control signal changes the state of the
electronic apparatus.

[0028] Preferably the control signal switches off an elec-
tronic apparatus.

[0029] Preferably the transmitter utilises infrared, RF or
sonic energy to send the control signal.

[0030] Preferably the electronic apparatus is further con-
figured to transmit a signal to the controller and the controller
further configured to receive the signal from the electronic
apparatus.

[0031] Preferably the electronic apparatus is one or more of
a: television, radio, lights, heater, air conditioner, heat pump,
media player.

[0032] In another aspect the present invention may be said
to consist in a method for controlling an electronic apparatus
using a breathing gases supply apparatus for delivering
breathing gases to a patient, the method comprising the steps
of: obtaining input indicative of a patient’s breathing, deter-
mining sleep in a patient based on the occurrence of a breath-
ing pattern indicative of sleep from the input, upon determin-
ing sleep, operating a transmitter to send a control signal to
control an electronic apparatus.

[0033] Preferably the input is indicative of the breath flow
of a patient.
[0034] Preferably the breathing pattern indicative of sleep

1s a sleep disorder breathing (SDB) event.

[0035] Preferably the breathing pattern indicative of sleep
is a rhythmic or erratic breathing pattern, or a change between
a rhythmic or erratic breathing pattern.

[0036] Preferably the sensor is any one of the following:
flow sensor, pressure sensor, humidity sensor, sound sensor
(such as a microphone), mass flow sensor, voltage sensor,
current sensor, sensor or sensors to determine the state of the
electronic apparatus, EEG sensor.

[0037] Preferably the first controller or second controller is
configured to determine sleep based on the one or more of the:
number of SDB events, duration of SDB events, spread of
SDB events, types of SDB events.

[0038] Preferably the SDB event being any one of a flow
limitation, hypopnea or apnea.

[0039] Preferably the control signal is sent using infrared,
RF or sonic energy.

[0040] Preferably the electronic apparatus is one or more
of: television, radio, lights, heater, air conditioner, heat pump,
media player, alarm device (such as an alarm clock).

[0041] Preferably the control signal changes the state of the
electronic apparatus.
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[0042] Preferably the control signal switches off or on the
electronic apparatus.

[0043] Preferably the input indicative of patient’s breathing
is further used to control the breathing gases supply appara-
tus.

[0044] Preferably the method further comprising the step
of: determining the current state of an electronic apparatus
when the PAP apparatus is switched on to deliver breathing
gases.

[0045] In another aspect the present invention may be said
to consist in a breathing gases supply apparatus comprising: a
blower and breathing circuit for delivering breathing gases to
apatient, a first controller, the controller configured to receive
input from at least one sensor indicative of patient breathing,
a transmitter configured to communicate with the controller
and transmit control signals to an alarm device, wherein the
controller is configured to determine a sleep state in a patient
and operate the transmitter to send a control signal to activate
the alarm of an alarm device when a desired time is reached
and the patient is in a sleep state conducive to being woken.

[0046] In another aspect the present invention may be said
to consist in a method for controlling an alarm device using a
breathing gases supply apparatus for delivering breathing
gases to a patient, the method comprising the steps of: deter-
mining a sleep state in a patient, upon reaching a desired time
and determining a sleep state conducive to being woken,
operating a transmitter to send a control signal to control an
electronic apparatus.

[0047] The term “comprising” is used in the specification
and claims, means “consisting at least in part of”. When
interpreting a statement in this specification and claims that
includes “comprising”, features other than that or those pref-
aced by the term may also be present. Related terms such as
“comprise” and “comprises” are to be interpreted in the same
mannet.

[0048] Inthis specification where reference has been made
to patent specifications, other external documents, or other
sources of information, this is generally for the purpose of
providing a context for discussing the features of the inven-
tion. Unless specifically stated otherwise, reference to such
external documents is not to be construed as an admission that
such documents, or such sources of information, in any juris-
diction, are prior art, or form part of the common general
knowledge in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] FIG. 1 is a block diagram illustrating a gas supply
device for implementing or performing the present invention.

[0050] FIG. 2 is a block diagram of the control system that
is part of the gas supply device that implements or performs
the present invention, the figure also showing the interaction
of the control system and electronic apparatuses such as
appliances.

[0051] FIG. 3 is a flow diagram illustrating a control
method according to the present invention which can be
implemented by the controller of a gas supply device or
system.

[0052] FIG. 4 is a block diagram of the control system that
is part of the gas supply device that implements or performs
the present invention, the figure also showing the interaction
of the control system and electronic apparatuses such as
appliances and alarm devices.
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[0053] FIG. 5 is a flow diagram illustrating a control
method foran alarm device according to the present invention
which can be implemented by the controller of a gas supply
device or system.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Overview

[0054] The present invention provides a method and appa-
ratus for controlling an electronic apparatus such as a home
appliance, using a PAP apparatus or other breathing assis-
tance apparatus (breathing gases supply apparatus). The
present invention also relates to a PAP apparatus that can
control an electronic apparatus. The occurrence of an SDB
event or other event or pattern of breathing indicative of sleep
determined by the PAP apparatus can serve as an indicator
that the person is asleep, and can be used as a trigger to control
an electronic apparatus. As noted earlier, the terms “asleep”
and “sleep” should be interpreted broadly and can cover
various sleep states comprising the onset of sleep, actual sleep
and also a change in sleep state. So the SDB or other event or
pattern of breathing indicative of sleep can serve as an indi-
cator of actual sleep, and/or onset of sleep or change in sleep
state. Any of these types of sleep, once detected can be used
to trigger to control an electronic apparatus.

[0055]  An electronic apparatus can be interpreted generally
to cover any type of electrical or electronic equipment such as
home appliances and/or other electrical/electronic devices.
For example, an electronic apparatus could be one or more of
a: television, radio, light, heater, air conditioner, heat pump,
media player, alarm device (such as an alarm clock).

[0056] In one embodiment, a PAP apparatus is configured
to measure data or parameters indicative of a patient’s breath-
ing (such as breath flow data/parameters or pressure data/
parameters), determine the occurrence of an SDB event or
other sleep indicative breathing pattern (e.g. sleep indicative
breathing characteristic) in a controller/control system, from
that determine sleep in the person (e.g. if the person is actually
asleep, has reached onset of sleep or has changed sleep state),
and control one or more electronic apparatus based on the
determination.

[0057] Common breathing patterns indicative of sleep are
SDB events, which comprise apneas, hypopneas and flow
restrictions in the airways. Other breathing patterns detected
or determined can be a lower tidal volume, a lower breath rate,
lack of variability or a change in pulse rate. Any one or more
or a combination of one or more changes listed above can be
detected or determined by the system. Such changes in the
breathing result in a breathing pattern indicative of sleep.
Breathing characteristics that may be indicative of sleep, and
are detected or determined by the controller are tidal volumes
breathing rates, pulse rates and variability in breathing. Any
one or more of these or a combination of these can be indica-
tive of sleep.

[0058] In general, the PAP apparatus can from the flow or
pressure data/parameters determine any patterns that indicate
sleep, and from that trigger control of an electronic apparatus.

Breathing Apparatus

[0059] FIG. 1 is a block diagram illustrating one embodi-
ment of a breathing gases supply system/apparatus 1 incor-
porating the present invention. The full system comprises a
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PAP apparatus 100 for delivering a supply of breathing gases,
a breathing circuit 101 and a patient interface 102.

[0060] Thesupply conduit 101 extends from an outlet in the
PAP apparatus 100 and to the patient interface 102. The
patient interface may be any suitable sealing patient interface
such as a full face mask, nasal mask, nasal pillows, oro-nasal
mask, oral mask, oral interface, nasal seal, nasal cannula or
the like.

[0061] The PAP apparatus 100 comprises a blower. The
blower preferably comprises a fan 103 driven by an electric
motor 105. Air is drawn into the PAP apparatus 100 through
the inlet 104 by the fan 103. Pressurised air leaves the fan 103
for supply to the patient. Alternatively, controllable flow gen-
erators may draw on a source of high pressure gas, and regu-
late a flow of gas from the high pressure source.

[0062] The PAP apparatus 100 preferably comprises a
humidifier 115, as shown in the embodiment of FIG. 1. In
alternative embodiments, the humidifier 115 may be separate
from the PAP apparatus and part of the breathing gases supply
system 1 or alternatively there may be no humidifier 115
present. The humidifier 115 as shown in FIG. 11s a pass over
type humidifier where air passing through the humidifier
picks up a quantity of water vapour from a reservoir of water
107. The water reservoir 107 may be heated by a heater 108.
The humidifier 115 is preferably integrated into the housing
of the PAP apparatus 100. Alternatively the humidifier 115
may be a separate component within the housing of the PAP
apparatus or separate from the PAP apparatus 100 with a
conduit connecting between the PAP apparatus 100 and the
humidifier 115. Other types of humidifiers, other than a pass
over type may be used. In some forms multiple humidifiers
may used in the breathing gases supply system 1.

[0063] The heater 108 and the motor 105 are supplied by a
power supply (PS) 106. The amount of power supplied to the
motor determines the speed the fan 103 turns at. The amount
of power supplied to the heater 108 determines the amount of
water vapour produced by the humidifier 115 and henceis one
way of controlling the amount of humidification of the breath-
ing gases supplied by the PAP apparatus 100. The amount of
power supplied by the power supply 106 is controlled by the
outputs of a controller.

[0064] The PAP apparatus comprises at least a first control-
ler 109. The first controller 109 is used to control the blower
and breathing circuit. The controller 109 may also be config-
ured to control other components as described later. The
controller 109 is supplied by power from the power supply
106. The controller receives inputs from a user interface (UT)
113. The user interface could be in the form of any suitable
user interface such as a knob, a plurality of buttons, a screen
or any combination thereof. The user interface 113 allows the
PAP apparatus 100 to display information to the user and also
allows auser to input information to the PAP apparatus, more
particularly to the controller 109. The controller 109 may also
be provided with an interface 114 for connecting to an exter-
nal data source. The external data source may for example, be
a communication interface such as a modem, or may be an
interface to an external memory such as a smart card, USB,
flash drive, disk drive or the like. The interface is capable of
connection with a mobile storage device. For generic use, the
interface 114 may be a data communications port according
to any available standards for example a universal serial bus
(USB) port. The interface 114 may alternatively or addition-
ally be capable of wireless communications using any suit-
able technology such as RF (e.g. Bluetooth™), infrared or
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sonic communications technology. The interface 114 may
also be capable for connecting to a wide range of peripheral
devices.

[0065] The controller 109 typically comprises an embed-
ded microcomputer with stored control programs for control-
ling and operation of various aspects of the PAP apparatus
100. Alternatively, the controller 109 may be removable from
the PAP apparatus 100. In a further alternative form the con-
troller 109 can be remote to the PAP apparatus 100. The
controller 109 and the components of the PAP apparatus 100
and the components of the breathing gases supply apparatus 1
can be configured to communicate by wired or wireless meth-
ods.

[0066] The controller 109 preferably comprises inputs for
receiving inputs from one or more sensors, which preferably
comprise a flow sensor 110, a pressure sensor 111 down-
stream to the fan and a flow sensor 112 that is placed close to
or on the patient interface to determine the flow or velocity of
gases supplied to the patient or user. The flow sensor 110 may
be positioned upstream or downstream to the fan 103. The
sensors shown in FIG. 1 are one configuration of sensors that
can be used in the breathing gases supply system 1. Any other
configuration of sensors and any other types of sensors may
be used. There may be fewer or more sensors than those
shown in FIG. 1. There may be a variety of other sensors that
measure other data such as humidity sensors, mass flow sen-
sors, temperature sensors, EEG sensors and the like. In a
preferred embodiment, as illustrated in FIG. 1, the breathing
gases supply system 1 comprises a flow sensor 110, a pressure
sensor 111 in the PAP apparatus 100 and a flow sensor 112
adjacent the patient interface 102. The information/data mea-
sured by the sensors, that is flow and pressure, can be referred
to as breathing information/data because it relates to the
breathing of the patient. The two common parameters mea-
sured are pressure and flow of gases breathed or supplied to
the patient or user.

[0067] While the controller 109 might comprise a micro-
processor implementing the control programs, it could alter-
natively comprise a programmed logic circuit (such as an
FPGA) implementing the control programmed, or any other
suitable implementation. Electronic circuits and logic circuits
implementing the control programme may be readily devised
by persons skilled in the art. The control program/controller
functionality will be described later in detail with respect to
FIG. 3.

[0068] The PAP apparatus has a control system 200 con-
figured for operating electronic apparatus 203 upon determin-
ing sleep (that is, actual sleep, onset of sleep or change in
sleep state). The control system 200 can comprise a controller
and other components of the PAP apparatus already described
in relation to FIG. 1. FIG. 2 shows a block diagram of the
control system 200 of the PAP apparatus 100 in further detail
showing how it is configured to operate electronic apparatus
203 upon determining sleep in a patient.

[0069] The control system 200 comprises at least one sen-
sor to detect/measure breathing parameters (these being sen-
sor(s) that might already form part of the PAP apparatus), a
controller for determining sleep, and a transmitter 201 opet-
ated by the control to communicate with an electronic appa-
ratus such as a home appliance to control it upon sleep. The
control system 200 preferably forms part of the breathing
gases supply system 1. Preferably the control system 200 is
part of the PAP apparatus 100. Alternatively only some com-
ponents of the control system 200 are housed within the PAP
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apparatus 100 or formed integrally within the PAP apparatus
100. Some or all of the other components of the control
system 200 can be positioned outside the PAP apparatus 100.
[0070] In one embodiment, as per FIG. 2, the control sys-
tem 200 comprises the sensors 110, 111, 112, and the con-
troller 109 mentioned previously. That is, the controller 109
and sensors 110, 111 and 112 that are used for the normal
operation of the PAP apparatus also form part of the control
system 200 for operating electronic apparatus upon determin-
ing sleep. In such an embodiment, the controller 109 receives
data indicative of patient breathing from the sensors 110, 111,
112 or any other sensors and is programmed to process the
data received from the sensors. The controller 109 processes
the data to determine sleep in a patient based on the occur-
rence of SDB events detected from the received data. In
particular, it is programmed to detect SDB events from the
received data, and from one or more of those detected SDB
events, determine patient sleep.

[0071] In this context SDB events comprise but are not
limited to apneas, hypopneas, and flow limitations. The con-
troller 109 can determine sleep by the detection of a single
SDB event based on the presumption that SDB events only
occur during sleeping. Alternatively, the sleep can be deter-
mined from a combination of quantitative and/or qualitative
analysis of one or more detected SDB events. For example,
sleep can be determined based on the: number of SDB events,
duration of SDB events, spread of SDB events, and/or types
of SDB events.

[0072] Alternatively, sleep can be determined by determin-
ing another breathing pattern indicative of sleep. Other sleep
indicative breathing patterns are determined by measuring
characteristics/parameters of breathing flow or pressure.
These sleep indicative breathing patterns can be determined
by, for example, measuring and processing a change in tidal
volume, a reduced tidal volume, a reduced breathing rate, lack
of variability in breathing or a change in the pulse rate. It
should be realised breathing patterns indicative of sleep can
be determined by measuring any other suitable characteristic/
parameter of breathing flow or pressure besides the ones
listed above.

[0073] The controller 109 can be pre-programmed during
manufacture of the controller, or manufacture of the PAP
apparatus 100. Alternatively the controller 109 may be pro-
grammed at a later point, by a suitable person. The program
can be loaded onto the controller 109 by any suitable device
or method. For example program is loaded onto the controller
109 by a mobile storage device that can be connected to the
controller 109 via the interface 114. The mobile storage
device may be a smart card, a micro-chip, a flash drive, a
portable hard drive or any other such suitable device.

[0074] The controller 109 can be programmed with any
suitable method to determine sleep and/or detect the occur-
rence of SDB events or other breathing pattern indicative of
sleep from the sensor data. Preferably the controller 109
utilises a method that can process a variety of different input
types to determine the occurrence of SDB events or other
breathing pattern indicative of sleep based on the data mea-
sured by the sensors, e.g. 110,111, and 112).

[0075] One such suitable method of determining the occur-
rence of an SDB event, like an apnea, hypopnoea or a flow
limitation is described in U.S. patent application Ser. No.
11/198,072. U.S. patent application Ser. No. 11/198,072
describes a system that determines events by analysing the
flow signal provided by a flow sensor. The system determines
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an apnea based on a period where the flow signal indicates a
lack of patient breathing. The system determines a hypopnea
based on a period of reduced breathing volume. The system
determines obstructed breathing (flow limitation) on an
analysis of the discrete energy spectrum of the flow signal of
patient breaths. The controller 109 can implement the method
or methods of determining various SDB events such as
apneas, hypopneas or flow limitations, as described in U.S.
patent application Ser. No. 11/198,072, the contents of which
are herein incorporated by reference. Other suitable alterna-
tive methods of determining the occurrence of SDB events,
such apneas, hypopneas and flow limitations can also be
implemented. In alternative methods SDB events may be
determined based on the changes in the pressure signal from
the pressure sensor, or SDB events may be determined based
on signals from any other suitable sensor. The controller 109
may implement any one method or any combination of any
methods described earlier.

[0076] Alternatively, or as well as detecting SDB events,
the PAP is arranged to determine other sleep indicative
breathing patterns are determined by measuring characteris-
tics/parameters of breathing flow or pressure. U.S. Pat. No.
6,988,994 describes methods for using breathing patterns to
determine a patient’s state, including their sleep state. This
patent describes determining a regular breathing state, an
SDB state and REM sleep state and a trouble wakefulness
state. For example, a change from erratic to rhythmic breath-
ing or vice versa might indicate or detection of just one of
those states could be a breathing pattern indicative of sleep.
Any of these breathing patterns or the states could be used to
infer sleep in a patient for use in triggering control of an
electronic apparatus. The contents of U.S. Pat. No. 6,988,994
are herein incorporated by reference.

[0077] The controller 109 determines the SDB event or
other breathing pattern indicative of sleep for as part of its
normal operation as part of the normal operation of the PAP
apparatus. The breathing pattern(s) indicative of sleep are
preferably also used for triggering control of other operations
of the PAP apparatus during its normal used, such as for
altering pressure and flow rates.

[0078] The controller 109 can also be programmed with
sleep indicative breathing patterns (such as breathing pattern
characteristics indicative of sleep.) The controller 109 deter-
mines breathing patterns and measures characteristics like
tidal volume, variability of breathing, breath rate, pulse rate
and any other suitable pattern or characteristic from the sen-
sor data fed to the controller. The controller 109 compares the
measured breathing pattern or breathing characteristics with
the pre-programmed breathing patterns and determines if the
measured breathing pattern is indicative of sleep. If the mea-
sured breathing pattern or breathing characteristic is identical
or substantially similar to the stored sleep indicative breath-
ing, the controller 109 determines if sleep has occurred in a
patient.

[0079] In a further embodiment the controller 109 may
store particular breathing characteristics indicative of sleep.
Examples may be a set tidal volume, a set breathing rate, a set
pulse rate, a set variability or any other suitable characteristic.
The controller 109 can determine breathing characteristics
from the data measured by the sensors. Once the breathing
characteristics have been measured the controller 109 can
check the determined breathing characteristic with the stored
characteristic indicative of sleep. If the determined breathing
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characteristic is similar to the stored characteristic the con-
troller 109 resolves the patient is sleeping.

[0080] Thecontroller 109 determines the sleep based onthe
SDB events, or other breathing pattern of the patient indica-
tive of sleep, or the breathing characteristics or a combination
of any two or all of these parameters. The controller 109
preferably uses a combination of all three parameters to pro-
vide better accuracy to determine sleep in a patient.

[0081] The transmitter 201 of the control system 200 is
connected or connectable to the controller 109 and the power
supply. The controller 109 is configured to operate the trans-
mitter 201 to send control signals generated by the controller
to one or more electronic apparatus 203 to control one or more
of the electronic apparatus 203. As another alternative, the
transmitter 201 can produce a signal once it receives a control
signal from the controller 109. The transmitter 201 commu-
nicates with electronic apparatus 203 via a suitable medium,
such as: RF, Infrared, sonic/ultrasonic, using a suitable wire-
less protocol such as: Bluetooth™, WIFI™.

[0082] Any suitable transmitter 201 can be used with the
PAP apparatus 100 and controller 109. Preferably the trans-
mitter 201 is positioned within the PAP apparatus 100, as
shown in FIGS. 1 and 2, or formed integrally into the PAP
apparatus 100. Alternatively the transmitter 201 can be sepa-
rate and remote to the PAP apparatus 100 and either wired to
the controller 109 or alternatively wirelessly in communica-
tion with the controller 109. In another alternative, a trans-
ceiver is used instead of a transmitter. In this case, there can be
two way communications between the electronic apparatus
203 and the transceiver 201, meaning the transceiver 201 can
also receive signals from the electronic apparatus 203. These
return signals could be related to the operation of the elec-
tronic apparatus 203.

[0083] Once the controller 109 determines sleep, it gener-
ates a control signal and operates the transmitter 201 to send
the control signal to wirelessly control the operation of any
electronic apparatus 203 associated with the system/PAP
apparatus, as shown in FIG. 2. The control signal sent from
the transmitter 201 changes the state of the electronic appa-
ratus 203. For example, the transmitter 201 can send a signal
to switch off or on appliances such as televisions, radios,
electric heaters, media players or other electronic apparatus
such as lights, heat pumps, air conditioners, alarm devices
(such as alarm clocks) and the like. Alternatively the trans-
mitter 201 can send a signal to change the state of the elec-
tronic apparatus 203. For example, it can reduce the volume
of televisions, radios and media players, or reduce the inten-
sity of heaters/air conditioners or dim lights. The transmitter
201 can also be configured to switch on electronic apparatus
203. The controller 109 or transmitter 201 can be configured
to communicate with and control a plurality of appliances and
other electronic devices simultaneously.

Method of Control

[0084] FIG. 3 shows a method for controlling electronic
apparatus with a PAP apparatus 100, in particular using the
control system within a PAP apparatus as per FIG. 2. The
controller 109 is configured (e.g. via a program) to implement
the method. In overview, the method comprises the steps of
obtaining input (data/information) indicative of a patient’s
breathing at step 301. The next step involves determining/
detecting the occurrence of SDB events or other breathing
pattern indicative of sleep at step 302. Step 303 involves
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determining if there is sleep. Step 304 comprises sending a
control signal to an electronic apparatus 203 if sleep is
detected at step 303.

[0085] The method for controlling electronic apparatuses
203 using a PAP apparatus commences at step 301. At step
301 the controller 109 receives input (information/data) from
the one or more sensors (e.g. 110, 111, and 112). Step 301 is
periodically performed by the controller 109 at a suitable
sampling rate. The sampling rate is determined by the internal
clock of the controller 109 or any other clock within the PAP
apparatus 100. Once data from the sensors has been received
by the controller 109, the controller 109 processes the sensor
data to detect the occurrence of one or more SDB events or
other breathing pattern indicative of sleep at step 302. Option-
ally, the controller 109 uses the method or methods of deter-
mining SDB events such as apneas, hypopneas or flow limi-
tations, as described in U.S. patent application Ser. No.
11/198,072, the contents of which are herein incorporated by
reference. Any other suitable method of determining SDB
events can be implemented by the controller 109. Alterna-
tively, the controller 109 uses other methods of determining
breathing patterns indicative of sleep, such as those described
in U.S. Pat. No. 6,988,994,

[0086] Atstep 303, the controller 109 then determines sleep
in a patient based on the occurrence of SDB events or other
breathing pattern indicative of sleep. The controller 109
determines sleep based on any suitable relationship of SDB
events or the quantitative/qualitative analysis of SDB events,
or other breathing pattern indicative of sleep as described
previously.

[0087] For example, in one embodiment, sleep is deter-
mined by the occurrence of a single SDB event. In other
embodiments, sleep is determined based on one or more of
the: number of SDB events, duration of SDB events, spread of
SDB events, types of SDB events.

[0088] Ina further embodiment, at step 302, the controller
109 may also or alternatively determine sleep based on the
breathing pattern of the patient and whether the patient’s
measured breathing pattern is one that is indicative of sleep.
The controller compares the measured breathing pattern or
breathing characteristics with stored breathing patterns
indicative of sleep, such as by using methods described in
U.S. Pat. No. 6,988,994. If the measured breathing pattern is
identical or similar, the controller determines the occurrence
of sleep for a patient or in a patient. These breathing patterns
indicative of sleep can be any one of reduced tidal volume,
lack of variability, reduced breath rate or a change in pulse.
The controller 109 may measure the change in breathing
pattern to determine sleep. In a further embodiment the con-
troller may also measure particular breathing characteristics
that are indicative of sleep in a patient. The breathing char-
acteristics have been explained earlier.

[0089] At step 303 the controller 109 determines sleep
based on the SDB events, or the breathing pattern of the
patient, or the breathing characteristics or a combination of
any two or all of these parameters. The controller 109 pref-
erably uses a combination of all three parameters to provide
better accuracy to determine sleep.

[0090] The controller 109 may determine sleep based on
only SDB events, other breathing patterns indicative of sleep,
or a combination of SDB events and breathing pattern
changes or a combination of both. The controller can imple-
ment any suitable algorithm that uses SDB event information
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or breathing pattern information or a combination of both to
determine if sleep has occurred.

[0091] If the method determines a patient is sleeping
(YES), step 303, then the method proceeds to step 304. Oth-
erwise, the method returns to step 301 by loop 305. Loop 305
is a continuous loop and the method remains in this loop until
sleep is determined at step 303.

[0092] At step 304 the controller operates the transmitter
201 to transmit the control signal to control the electronic
apparatus 203 associated with the system/PAP apparatus. The
method of the present invention may comprise a further step
of receiving confirmation that the state of an appliance 203
has been switched. The controller can update itself or a
memory element or a register within the controller memory
that the electronic apparatus 203 has changed state. The con-
troller preferably includes registers in the controller memory.
The controller uses the registers to track the states of the
various electronic apparatus 203 that are being controlled.
The controller may be configured to determine if the elec-
tronic apparatus is ON or OFF and store the state in the
register. The state may be a simple high low indicator, for
example a 1 may indicate the electronic apparatus 203 is ON
and a 0 may indicate the electronic apparatus 203 is off. The
controller may be configured to store the state and remember
the previous state of the electronic apparatus 203. The con-
troller can be configured to only change the state of the
electronic apparatus 203, by sending a control signal, if the
previous state was an ON state. The controller is preferably
adapted to switch the electronic apparatus 203 OFF when
sleep is detected. The PAP apparatus 100 or control system
200 may also include further sensors to determine the state of
the electronic apparatus 203 when the PAP apparatus is
started.

[0093] ThePAP apparatus 100 and method defined above is
advantageous because the PAP apparatus is adapted to auto-
matically control electronic apparatus 203 without any input
from the patient or other person. The PAP apparatus 100
determines sleep, and automatically controls electronic appa-
ratus 203 when sleep is detected. In particular the PAP appa-
ratus 100 preferably switches off electronic devices such as
televisions, radios and any other electronic apparatus. This is
particularly advantageous because the patient can sleep with-
out being disturbed by the electronic apparatus being on. The
invention is also advantageous because the invention can save
power by controlling the electronic apparatus 203. The PAP
apparatus automatically controls electronic apparatus 203,
which makes using the PAP apparatus easy for the user since
there is no user input required to control the electronic appa-
ratus. The PAP apparatus 100 and the method is advantageous
because the user can remain sleeping and enjoy an undis-
turbed sleep because the PAP apparatus automatically con-
trols the electronic apparatuses around the patient once sleep
in a patient is detected.

Alternative Embodiments

[0094] FIG. 1 shows a one embodiment of the PAP appa-
ratus of the present invention. There are other alternative
embodiments of the PAP apparatus that are also possible.
Some possible alternatives are described below.

[0095] Inonealternative embodiment, the humidifier ofthe
PAP apparatus is separate to the PAP apparatus 100. The
humidifier can be positioned adjacent the PAP apparatus. In
this alternative embodiment the PAP apparatus only com-
prises a blower, a motor, flow and pressure sensors, a user
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interface and a controller. The humidifier can comprise a
water reservoir, a heater plate and a humidity sensor. Such a
PAP system can still be part of the present invention since the
controller of the PAP apparatus can be configured to control
an appliance 203 or other electronic device based on deter-
mining if a person is asleep from the SDB events or the
patient’s other breathing patterns (such as particular breath-
ing characteristics) indicative of sleep or a combination of
these, determined from data measured by sensors.

[0096] In another alternative embodiment, the PAP appa-
ratus comprises a plurality of controllers. In one form there is
a second controller for controlling the blower and breathing
circuits and the first controller can obtain data indicative of a
patient’s breathing, determine sleep in a patient and control
the transmitter to transmit a signal to control electronic appa-
ratus. In another alternative form there can be one controller
configured to control the electric motor and the blower.
Another controller can be configured to control the heater
plate. A further controller can be configured to control the
transmitter 201 and the power supply, with an overarching
controller controlling all the sub-controllers. The controllers
can also be positioned anywhere in the PAP apparatus or
external to the PAP apparatus. For example the controllers
can be stand alone components that communicate with each
other. There are a number of other possibilities and arrange-
ments of controllers that can be used in the PAP apparatus.
The controller 109 shown is a preferred embodiment showing
a general controller that controls all the functions of the PAP
apparatus and is configured to implement a preferred method
as per FIG. 3. Any other arrangement of controllers is also
suitable for implementing the method and apparatus of the
present invention and for implementing the control of elec-
tronic apparatus 203 based on SDB events or other breathing
pattern indicative of sleep.

[0097] In another alternative embodiment, the controller or
controllers in the PAP apparatus are removable from the PAP
apparatus. In particular, the controller 109 is removable from
the PAP apparatus 100. The controller 109 or controllers is
removably attached, meaning the controller 109 or control-
lers can be removed from the PAP apparatus 100 and re-
attached to PAP apparatus. This is advantageous because it
allows a patient or a clinician to remove the controller to
program it or troubleshoot without having to transport the
whole PAP apparatus 100.

[0098] In another alternative embodiment, the PAP appa-
ratus comprises a variety of sensors in addition to those
described. Some examples are humidity sensors, mass flow
sensors and sound recording sensors. The controller can be
configured to determine the occurrence of SDB events or
other breathing pattern indicative of sleep based on input
(information/data) from any of these sensors or other sensors
used.

[0099] A further alternative embodiment comprises a plu-
rality of transmitters used with the PAP apparatus and con-
troller 109. In one form there may a dedicated transmitter
adapted to transmit a control signal to a particular appliance,
for example one transmitter for a television, a separate trans-
mitter for a radio and so on. In an alternative, the transmitter
is separate to the PAP apparatus 100 and can interface with a
controller 109 (or with multiple controllers) by wired or wire-
less methods.

[0100] Ina further alternative embodiment, an algorithm is
be loaded on to the controller in a variety of ways from wired
connection to wireless methods. In one form, the program for
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determining the occurrence of SDB events or other breathing
pattern indicative of sleep is programmed into the controller
at manufacture and is stored in the memory of the controller.
In another form, a program for the method is loaded on by a
portable memory device such as a USB or flash drive. In a
further alternative form, the program for the method is loaded
on to the controller by wireless transmission of data from a
remote server or a remote location. In a further alternative
form, the controller has programs for several methods stored
on it for detecting the occurrence of SDB events or other
breathing patterns indicative of sleep. The method imple-
mented by the controller depends on the type of sensors used
in the PAP apparatus and the type of sensor data. The con-
trolleruses the appropriate program to process the sensor data
in order to determine the occurrence of SDB events or other
breathing patterns indicative of sleep.

[0101] Referring to FIG. 4, in another embodiment the
electronic apparatus is an alarm device (e.g. such as an alarm
clock 4004 or 4005) and the PAP apparatus 100 is configured
to operate the alarm device 400a or 4005 to wake up a person
during a sleep state that is conducive to the patient being
woken up. A patient has different sleep states. Some sleep
states result in “deep sleep” (e.g. non-REM sleep) from which
it is difficult to wake up from, and/or once woken up from will
cause the patient to be sleepy. Alternatively, some sleep states
result in “shallow sleep” (e.g. REM sleep) from which it is
relatively easy for a patient to wake up. In a shallow sleep
state, a patient is more conducive to being woken up. In this
embodiment, the PAP apparatus 100 is configured to operate
the alarm device 400a or 4005 to only wake up a patient when
they are in a shallow sleep state, or as close as possible in time
to such a sleep state (either option being a sleep state condu-
cive to being woken).

[0102] More particularly, the PAP apparatus control system
200 comprises an alarm device 400a or is adapted to operate
a separate alarm device 4004 through the controller 109. The
alarm device, such as an alarm clock, can be programmed in
the usual way (either directly or via the PAP apparatus 100/
control system 200) to sound an alarm at a desired time (e.g.
7:30 am) to wake up a patient. This is the nominal alarm time.
However, the alarm device 400a or 4005 will not automati-
cally activate the alarm at the desired/nominal time. To acti-
vate the alarm, the alarm device must receive a control signal
from the PAP apparatus 100, for example via the controller
109. To do so, the PAP apparatus controller 109 monitors the
time and also when the pre-programmed alarm wake up time
is. In addition, the controller 109 monitors the sleep state of
the patient using any of the methods described above. Once
the time reaches the pre-programmed desired time, the con-
troller 109 will only send a control signal to the alarm device
400a or 4004 to activate the alarm if the patient’s sleep state
is one conducive to waking up (e.g. a shallow sleep state). If
the sleep state is not conducive to waking up, the controller
109 will not send an alarm activation control signal to the
alarm device, but rather wait until the patient has reached a
sleep state conducive to waking up and then send the control
signal to activate the alarm. So, for example, if at 7 am the
patient is still in deep sleep state, the controller 109 will wait
until it determines the patient is in a shallow sleep state and
then send the activation control signal, which may for
example not be until 7.15 am.

[0103] A maximum time delay could be set (by the user or
manufacturer) indicating the longest time the controller 109
should delay after the nominal alarm time before sending an
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alarm activation control signal. After that time, the controller
109 will send an alarm activation control signal to the alarm
device 400a or 4005 irrespective of the patient’s sleep state.
This avoids the possibility that the patient will sleep too long
after the desired/nominal wake up time. Alternatively, the
controller could have a time window either side of the desired/
nominal alarm time—e.g. 7 am +/-15 minutes, within which
time the controller 109 can activate the alarm device 400a or
4004. For example, once 6.45 am is reached the controller 109
will send the alarm activation control signal to the alarm
device 400a or 4005 as soon as the patient reaches a shallow
sleep state, and at latest by 7.15 am. A patient could set the
maximum delay and/or time window.

[0104] In summary, and with reference to FIG. 5, in the
alarm embodiment the controller 109 determines if the nomi-
nal alarm time is reached, step 500. It then obtains data
indicative of patient breathing, step 501 and determines the
sleep state of the patient, step 502. If the sleep state is shallow,
step 503, then the controller 109 sends a control signal to the
alarm device 400a, or 4005, step 504. If not, the device
continues to monitor the patient’s breathing, step 501. The
delay and/or time window could be considered also at a
suitable point. It will be appreciated that this is only one
embodiment and depending on time window tolerance and
other factors, the order of determining sleep state and whether
the correct time is reached could be reversed or they could be
determined concurrently.

1-33. (canceled)

34. A breathing gases supply apparatus comprising:

a blower and breathing circuit for delivering breathing
gases to a patient, a controller configured to receive input
from at least one sensor indicative of patient breathing,

a transmitter configured to communicate with the control-
ler and transmit control signals to an external electronic
apparatus,

wherein the controller is configured to determine a sleep
state of the patient based on the occurrence of a breath-
ing pattern indicative of the sleep state detected from the
input received from the sensor, and upon determining
the sleep state, operate the transmitter to send a control
signal to control a state of operation of the electronic
apparatus based on the sleep state, and wherein the con-
troller is configured to operate the transmitter to send a
control signal to turn off the electronic apparatus or turn
off a function of the electronic apparatus or both when
the determined sleep state is an asleep state.

35. A breathing gases supply apparatus as claimed in claim
34, wherein the controller is further configured to operate an
alarm when the determined sleep state is a shallow sleep state
or a REM sleep state.

36. A breathing gas supply apparatus as claimed in claim
35, wherein the controller is configured to operate the alarm
by generating an alarm signal for controlling a state of opera-
tion of an alarm device to turn on the alarm device or an alarm
function of the alarm device or both when the determined
sleep state is a shallow sleep state or a REM sleep state.

37. A breathing gases supply apparatus as claimed in claim
36, wherein the alarm device is the electronic apparatus and
the controller is configured to generate the alarm signal to
operate the transmitter to send a control signal to turn on the
electronic apparatus or turn on a function of the electronic
apparatus or both when the determined sleep state is a shallow
sleep state or a REM sleep state.
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38. A breathing gases supply apparatus as claimed in claim
36, wherein the alarm device is an alarm clock or other elec-
tronic apparatus.

39. A breathing gases supply apparatus as claimed in claim
38, wherein the alarm device is external to the breathing gases
supply apparatus and the controller is further configured to
operate the transmitter using the generated alarm signal to
send a control signal to the alarm device to turn on the alarm
device or the alarm function of the alarm device or both when
the determined sleep state is the shallow sleep state ora REM
sleep state.

40. A breathing gases supply apparatus as claimed in claim
38, wherein the alarm device is integral with the breathing
gases supply apparatus.

41. A breathing gases supply apparatus as claimed in claim
34, wherein the sensor measures breath flow of a patient.

42. A breathing apparatus as claimed in claim 34, wherein
the breathing pattern indicative of the asleep state is a sleep
disorder breathing (SDB) event.

43. A breathing gases supply apparatus as claimed in claim
42, wherein the SDB event is one or more of a flow limitation,
hypopnea or apnea.

44. A breathing gases supply apparatus as claimed in claim
42, wherein the controller is configured to determine sleep
state based on the any one or more of the following:

number of SDB events,

duration of SDB events,

spread of SDB events, or

types of SDB events.

45. A breathing apparatus as claimed in claim 34, wherein
the breathing pattern indicative of the asleep state is a rhyth-
mic or erratic breathing pattern, or a change between a rhyth-
mic or erratic breathing pattern.

46. A breathing gases apparatus system as claimed in claim
34 wherein the breathing gases supply apparatus comprises a
PAP apparatus.

47. A breathing gases supply apparatus as claimed in claim
34, wherein the apparatus comprises at least one sensor
selected from the group consisting of:

flow sensor,

pressure sensor,

humidity sensor,

sound sensor,

mass flow sensor,

voltage sensor,

current sensor,

sensor or sensors to determine the state of the electronic

apparatus,

EEG sensor,

position sensor, and

accelerometer.

48. A breathing gases supply apparatus as claimed in claim
34, wherein the controller is further configured to control the
blower and breathing circuit.

49. A breathing gases supply apparatus as claimed in claim
34, wherein the controller is integrated in the breathing gases
supply apparatus.

50. A breathing gases supply apparatus as claimed in claim
34, wherein the controller is remote from and communicates
with the breathing gases supply apparatus.

51. A breathing gases supply apparatus as claimed in claim
34, wherein the transmitter utilises infrared, RF or sonic
energy to send the control signal.



US 2014/0116440 Al

52. A breathing gases supply apparatus as claimed in claim
34, wherein the electronic apparatus is further configured to
transmit a signal to the controller and the controller further
configured to receive the signal from the electronic apparatus.

53. A breathing gases supply apparatus as claimed in claim
34, wherein the electronic apparatus is one or more of:

atelevision,

aradio

alights,

a heater,

an air conditioner,

aheat pump,

amedia player, or

an alarm clock.

54. A method for controlling an electronic apparatus using
a breathing gases supply apparatus for delivering breathing
gases to a patient, the method comprising the steps of:

obtaining input indicative of a patient’s breathing;

determining a sleep state of a patient based on the occur-
rence of a breathing pattern indicative of the sleep state
from the input,
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upon determining the sleep state, operating a transmitter to
send a control signal to control a state of operation of the
electronic apparatus or a function of the electronic appa-
ratus or both, and upon determining an asleep state of the
patient, operating the transmitter to send a control signal
to switch off the electronic apparatus or the function of
the electronic apparatus or both.

55. A breathing gases supply apparatus comprising:

a blower and breathing circuit for delivering breathing
gases to a patient,

a controller configured to receive input from at least one
sensor indicative of patient breathing,

a transmitter configured to communicate with the control-
ler and transmit control signals to an external electronic
apparatus,

wherein the controller is configured to determine sleepina
patient based on the occurrence of a breathing pattern
indicative of sleep, detected from the input received
from the sensor and upon determining sleep, operate the
transmitter to send a control signal to switch off the
electronic apparatus.

I S S T
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