EXTENDABLE Al R DELI VERY SYSTEM AND Al R DELI VERY METHOD FI ELD OF THE

| NVENTI ON The present invention is related to an extendable air

del i very wpvmmoarsd an air delivery method, and nore partiraN2e0dopot4e an air
delivery system which can recei ve 5extendabl e/ repl aceabl e physi ol ogi cal
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O her types of PAP devices are al so avail able. For exanple, one is Bi PAP
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Is one of 3 mal n oa |n PAP devel opment, and an exanple can be seen
in US 6, 349, 798¢ commo ARdeviges WrCPAYR devipnphish preddes fasaastant aix e
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apnea’hypopnea and alters the air pressure according thereto. A further one is VPAP

(Variable PAP) device which adjusts the air pressure in accordance with the patient’s
breathing pattern automatically.
All these developments are focused on adjusting the air pressure based on the
25  patient’s breathe, and thus, preventing improper air delivery pressure. Insufficient
delivery pressure might be unable to open the airway, and excess delivery pressure
might bring the patient uncomfortability, and also, cause mask leakage and/or arousal
which on the contrary will influence the patient’s sleep. Therefore, how to find out
the minimum effective delivery pressure for the patient’s most comfortability is one of
30  the main goals in PAP development, and an example can be seen in US 6,349,724.
However, as known, most PAP devices have a fixed hardware structure which
limits the adaptation to the patient’s different demands. Some improvements for this
limitation are US 2007/0193583, which increases preloaded programs to provide
multiple delivery modes, and US 2007/0023045, which provides the possibility to
35  alter the hardware, and further, US 6,397,845 and US 7,204,250 provide the
information about sleep stage according to the physiological signals for being the



I nformati on about sl eep stage according to the physiol ogical signals for
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with the PAP device, the PAP device enters-a preset independent operation

node and pRINISIARY OFPTEEIRAEINTIONt air delivery behavior for providing the
breathable 30 air to the patient; or if the sensing device is connected
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25  the sensing device is used to acquire physiological information from the patient by at

least a sensor. 'The method includes steps of initiating the PAP device;'detecting if
the sensing device is connected with the PAP device; and if the sensing device is not
connected with the PAP device, the PAP device enters a preset independent operation
mode and performs a preloaded first air delivery behavior for providing the breathable
30 airto the patient; or if the sensing device is connected with the PAP device, the PAP
device enters a common operation mode. During the common operation mode,
based on the acquired physiological information, the sensing device generates a
signal/data for sending to the PAP device, and the signal/data involves in deciding a
second air delivery behavior for providing the patient the breathable air. - And; the
35  above steps are repeated during the air delivery.
In another aspect of the present invention, it provides an extendable air delivery
system, including a PAP device and a sensing device. The PAP device includes a



fl ow generator for providing a breathable air to a patient, a processor for
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are also not restricted. It can be plural sensing devices to cooperate with the PAP

device, and/or plural sensors connected to the sensing device, which is depending on
25  the patient’s requirement.

“Then, in a preferred embodiment, the PAP device/the sensing device is
implemented to show the therapeutic result after each treatment, for example, RDI
(Respiratory Disturbance Index)/AHI(Apnea/Hypopnea Index), so that the patient can
clearly understand if the treatment is effective and if the sélected sensing device

30  (and/or the sensor) is-appropriate. And, according to the result, the patient can
replace the sensing device (and/or the sensor) or add other sensing device(s) (and/or
sensor(s)) for adjusting the air delivery behavior so as to improve the treatment.

. Moreover, the PAP device/the sensing device can further include a memory for
storing, for example, but not limited, the settings, the information about respiration

35  and air-pressure during the treatment, RDI/AHI, and other related information, which
benefits the follow-up evaluation.

In the present invention, in addition to the sensing device provides the
signal/data to the PAP device, oppositely, the PAP device also can provide the air
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physi ol ogi ca rmation can be transmtted to the PAP device, thereby |
control | i ng thhe present invention isalsoieladedialsl physiplogical signal acquisition device

including at least a sensor for acquiring a physiological information from the patient,

and a processor for obtaining and analyzing the physiological information from the
sensor to ‘produce an-analysis result. And, particularly, the physiological signal:

30  acquisition device further includes a digital communication module for
communicating with a PAP, which supplies a breathable pressured air to a patient, so
that a signal/data generated according to the received physiological information can

be transmitted to the PAP device, thereby controlling the pressure of the breathable

air. : . ' '

35 " Besides, based on the independency of the PAP device and the sensing device,
the sensing device can be used alone while the PAP device is idle, so as to provide the
function of home monitoring, and through further cooperating with an external

processing device; a computer (with a network), an analysis result can be obtained.



35Besi des, based on the independency of the PAP device and the sensing
devi ce, the sensing device can be used al one while the PAP device is idle,
so as to woauiweotsse functi on of home nonitoring, and trcowgNodumnoiaer
cooperating with an external processing device, a conputer (with a
network), an analysis result can be obtained. Therefore, the present
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patient which i . er nal

sensi ng devi CFF@%%QEJ%&V cH%%‘QI?MSEMey %%ﬁﬁ)ﬁ%g?{e?ﬁeq\ﬁhﬂ rz%}3\§é’5§evi ce for
det er m ni rsgstcm@f@mrambmvgmlqme air delivery system toget her. 25Pl ease
refer to Fig. plg WHL §BcHethafic Vidve sHowiRg 2 Kx<ity@plibRioRAT 1Sk &Re and the
sensi ng devi ce accordl ng to the present invention, and Figs. 2A-2B which
show the PRYSDHEw 8 and the sensing device in a preferred enbodi ment of the
present inven¥igs.is Asclehfio vidwishowii aeithaexdfiphiy afiticpti@sefithe preyant i on

I ncl udes a Lacessor 11, a flow generator 12, a digital conmunication

nodul e 13 %r?& g0 ‘power source 14, wherein the '

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

According to the concept of the present invention, the extendable air delivery
20  system includes two portions: a PAP device and at least an external sensing device.
The PAP device is used to provide a breathable pressured air to the patient which can
operate independently or cooperate with the external sensing device. The sensing
device is communicated with the PAP device for determining the operation of the air
delivery system together.
25 Please refer to Fig. 1 which is a circuit block showing the PAP device and the
sensing device according to the present invention, and Figs. 2A~2B which show the
PAP device and the sénsing device in a preferred embodiment of the present invention.
As shown, the PAP device 10 of the present invention includes a processor 11, a flow
generator 12, a digital communication module 13 and a power source 14, wherein the
30 processor 11 controls the PAP device, the flow generator 12 supplies a breathable
pressured air to the patient according to an direction from the processor 11, the digital
communication module 13 receives or sends out digi_tal signals, and the power source
14 provides electricity for operation. Here, if the PAP device is used at home, the
wall outlet is usually employed as the power source, and if the PAP device is used as
35 traveling, the battery can be used as the power source, but there is no limitation.
Of course, for supplying breathable pressured air to the patient, the PAP device



30 processor 11 controls the PAP device, the flow generator 12 supplies a
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sensi ng déwfornatim related todhe patiepbacserding lodissayensdiemtheproressen Htasicdn r el at ed
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€ Dody surtace ent, Oor 1n e..nA or t.ne tubl ng, Igita

o P RapR Rl GRSt eXlerbr R CgPr T o 260 s ch

as, wiloh ke dipitaldioginhalicatioammodutatl3 ofthaBARIdevita 10 aridrthe PéRet@uice@410, and

t he power 4 7 | [ 0, i ower .

tore! 1 e PREG Sné SerllnB Y0R8 e GRIMIAADIRY, Berf b d5pRPEHEL Ve

cor r espondr ageshargenblebaperyeandeoneaporidingly, thePAR devichesindwave batteriar gi ng t he

battery. AbidRf fRich¥@ing tht B@a&ﬁnSAn&na%ﬁ%@&nﬁﬁgﬁeﬂew%aﬂ SorlnB& (F'AP_devi ce

t hrough a connecting wre to acquire the paower. erefore, there |Is 15n0
limitationbe PAI?S%‘HEE thiopg ﬁmps&ln@mtﬁiaeawreoﬁhe PEUEF es! hescforesthsre ishe pAP
devi c@510 nanighnitdtiensensi ng devi ce 20 can be inplenented to performw red

and/or wreless,C njcation with each o r, W an external device,
Slch as. & compr OF el Bomnlelch B0RMe 125 3 e AR B0 K B Bes  dec. i n
addi ti on tsensfrg devicel2sian beAmptiewintea, to ‘petformhn wiked iaud/os wiretess ant  pressure, the
PAP devi c hal ' ] ' f pressure
] ust rent RGN MRS B AP EAE RN, tuorlB, S BbRERLRL BLce:
the PAP ddgndhelddayisse withppicimitetiad- t o provide the information for modifying
E Ee pRessur ?‘ BesigS lif?éﬁdzitéér%? &Xtﬁt _ gBhs@ohPAi;ﬁ%ﬂgé?SﬂH&?dédNewé‘qontsﬁtﬁt ﬁfﬁ&ﬁge or .
e respira cycC LS, e eyi ce.according to the presen

| nvent i on AR EcVirs Tl canfe engnglameuded Wb ADEoR phpteste
Fol | owi ngadpistsesht,isact s ad3iPARevioe of art APAPAEVitS \and én fHis eusd, the PABXt er nal
Sensing d%y'igg cﬁlobe implemented to provide the information for modifying the pressure

adjustment, for example, the pressure value, the leakage or the respiratory cycle.

25  That is, the PAP device according to the present invention can be all kinds of PAP
devices, without limitation.
- Followings describe the operation of the PAP device 10 and the external sensing
device 20.
As shown in Fig. 3, which is a flow chart showing the operation of the
30 extendable air delivery system of the present invention. First, after the PAP device

10 is turned on, the processor 11 will check if there is any device communicated with

the digital communication module 13, for example, through USB connection or

Bluetooth. '

35 1.Ifthereis no external connection found:
The PAP device 10 enters a preset independent operation mode, that is, even
without any external connection, the PAP device 10 still can operate accordingly. In
the independent operation mode, the flow generator 12 performs a first air delivery



As shown in Fig. 3, which is a flow chart showi ng the operation of the
30ext endabl e air delivery systemof the present invention. First, after the
PAP devi cWOR016/®0138r ned on, the processor 11 will checkPCI/GNI6M9&0)E9 any
devi ce communi cated with the digital comrunication nodule 13, for exanple,

t hrough USB connection or Bluetooth. 351. If there' s no external
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t he PAP dgyi keSinfifledced@ Bi PAP device, the air delivery behavior wll be
delivering a breathable air varying 5 between two pressures. Therefore, the
original functions of the PAP device 10 will not be influenced. 2. If there
finds a canieodre find$ a oonrebitoreftomrthatxtemabiensing device2®@0: The PAP device 10
enters a commpp ral:l A thi , e RPAR.10 devic 0 and the
ext ernal sensi negp e\c}?\tgggg%%gﬁacg%% Qferag"gﬁ é‘?ea shé %ﬁﬂlogle’rthﬁgﬁ%very
behavi®r deévieht) anthe @xtemal senginglevicei20nvillicomnionly desidecasetOndair |

cont i ”UOU%&IWe?}‘S&i&vaP%ngWiG.OrDﬁr’i(’jl‘égTbﬁAesPﬁioa,eﬂéiP'A@cﬂ:%i@e% %, so as to

accordi ngly _chanqe t he operati on- pode; the connection of the external
devi ce t r FeRjeusly, gheckthe, ponnsetion from thoseasing deyipe 2hap ag e a¢cerdinglind t he
external gkidigt (@ siRYdtiamMéden | | perform a negotiation process, e.

aut henti cati on gln han?sha ' t o. make bility of each

g
i,ng, .SO ure the ca

other. After BRI HOBRTGEDObHesNERYdievice nigkers/BE FomMOR APRORAYHnd. of
coopetat i the B2t devine t0hendtthoexteinhal seasing deviex 20rplilk perférci negoutiatialkes control
or which kj of .p ' ' ' ] OVl ; i f both
possess « Reessps gl AbAAHb Bhd SlrBRBALb bs EMERE R, | PP G
cooper at i earhiathetecAdletithemggoteasiomprocsss itznah dacide that which kindwf i ng t he common
(o the accih muiohtROREIITMAECRH] B fotstiple, IR R fuds SofiRg, pEhin accor €l g
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13, 220 Z2bfipieRiolddical sipmal asqdisitionnal / data will involve in the decision for

the second ai )-’\ftgreth{e \ég(gﬁération is decided, the common operation starts.

During the common operation mode, the sensing device 20 will generate a
signal/data according to the acquired physiological information, and the signal/data is
transmitted to the PAP device 10 through the digital communication modules 13, 23.

25  Then, the received signal/data will involve in the decision for the second air delivery
behavior, for example, the processor 11 of the PAP device 10 can make the decision
by referring to the signal/data, or the sensing device 20 can control the air delivery
behavior of the PAP device 10 via the signal/data. -

Besides, the cooperation of the PAP device 10 and the senéing device 20 may

30 also adopt the master-slave model. For example, when the PAP device and the
sensing device 20 communicate with each other, the air pressure delivery can be
controlled by the sensing device 20, by the PAP device 10, or by both, such as, at the
same time, in turn or based on a given rule. There is no limitation.

In addition to the master-slave model described above, another situation can be

35 that the PAP device 10 acquires physiological information, which is overlapped with
those acquired by the sensing device 20. Then, in this case, the sensing device 20
can stop the acquisition of the overlapped information by the PAP device, or the
overlapped information can be replaced by the information provided by the sensing



behavi or, for exanple, the processor 11 of the PAP device 10 can make the
decision by referring to the signal/data, or the sensing device 20 can
control tWweaiwoodski very behavi or of the PAP device 10 yica/dNzeosgiognal / dat a.
Besi des, the cooperation of the PAP device 10 and the sensing device 20 nay -
30 al so adopt the master-slave nodel. For exanple, when the PAP device and

the sensi Qigvide20.CR, PGSR N AR &nWe'that 86 InfelhRion it Q@mﬁ&r@d@&&&%&r €
delivery can be con{glrol | ed by the sensi n% de%l ce 20, %ﬂﬁhe PAP devi ce 10,
or by bot i€ Tggasulfable gpey ﬁée’énge,tt? fRmpary the nprageut t 108 the RRtigRN 1 ul e.
There is 180, therd is abilinfitation. addi tion to the naster-slave nodel descri bed

above, anothe | tion.can, be 3 t & P. devi,ce 10 acquires
ohyst ol ogi car Qi B AB Rt In? St dB0b AL EAP AEviel BY IESeBOIINLEy ¢ he
sensi n§ ddéhough the digitabnomimunicatien, tasPAP tiéncesass cargprdeide@s a0 can stop t he

acqui si'ti Qg1idiry rbGted Yo hARRE o thd SnSRE decOYo bd'ie PASS BEME Sfemaldatd
f b e %e |n? rovi ded by the

over |l apped 1 ntormatjon can be replac by t ormati on
sensing dessetssensg forgontrgling: cul arly, it also can be that two information

It?\ corrpa{ ed tg‘]gl@lefdrg,amtof\ h[ﬁUiﬁd@é'{l&cﬁbhﬁd ?i&%onﬁl_%n St nﬁ?oc%d_é, tﬁ@FRBL e t?ﬁ
erapeutic effect f.or e ient. re.is,no Limtatian. er an
b ovi i ng deviee of Ghrkint streebiatafbe mindefitssy BEaoThEeatntingendte wih 5

t hroudh t liee ektenalasensingrdevice; ad aoto, mathke tHeAfatidmts requisdaentcan provi de an air
delivery-rela ' ' t ' ' ; t sis of the
si gnal / dat a OFS{’#(S_H{ P g‘if"gf%‘%?gpf%yfcggsnﬁ%ﬁél%éﬁxp%gwtcg?}r?\]gcrhecgg?’%? t hrough the
i ndependenenyian praseurednheneperstinawitbrdifferdrtssensing devicesd gi PARMevisscaki nd can
regul at e tHR@rRlideddfith ¥&dilo BAHLATtS R B0l R¥ryC SRR ALAN DN LIBiRAP! he

external sensing device, so as.to natch the. pafient' s requirenent. For
exanpl e, R4 ,PanaVB'é@a gdo Pgtaa}&gimfamﬂoa fepeyecyiing/adiustiiedhe M ver s

const apt pPecessIr ddentically) teBPAIPEvidle] APAIP QEdEs v ViPAPSdevibedisol cas, the CPAP
devi ce can ge grovi dedlvvi.tlilkgddi ttj onzlt ca abtioi%ri tiéﬁs f or %iFr. df:l ivery, so as
to functi SREHLCRIraRyNiglogical iaunation of thepagient from the sensing deyiee a5 o it i on
for executfurthet adjusting thg atrideliveryp Therpby thesrsgulbtiemof thalairdelivérg behavik® devi ce,

APAP devi ¢gn b@modPAR ice al so can obtain extra physiological information
of the pat?nent ﬁ}oromc"tlﬂdgé{sensi_ng device for further adjusting the air

del i very. ThedBejy beeayse thegansing deviess 2Q is separated from e PAPdexice 4P, he¢ be nore

accur ape. isihehimithesiPioSBe HRRAGENSpOHi LM thesetdinkeFRP20AL THe prildiplehe PAP
devi ce 10,. there 20i ntothe install at osition of the

sensi ng. oA RSGHBEINE e SstakcieufoE 2Dah R e BR AT RELLUNBERE devi ce 20 s
t o provi dénfarmationuwhkitie cahdiseotly agflecathei vatiatiomof patient’s phiysidogicilr ect |y refl ect
the vari atci)&ﬂtigﬁ, B %é &dbnfaif Ic’ié(ﬁ\ie:?}L Qg{agﬁlr which is-commonly decided through the
sensing device can approach to the patient’s real breathing pattern even more, thereby
25  improving the using comfortability and reducing the occurrence of arousal.
Consequently, the operation of the extendable air delivery system according to
the present invention is dynamic. The PAP device 10 not only will keep checking
the connection with the sensing device 20 to decide the operation mode, but also will
interact with the sensing device 20 to dynamically adjust the air delivery for obtaining
30  abetter therapeutic effect.
Then, how the sensing device 20 decides the air delivery of the PAP device 10 is
described below.
Generally, the physiological information which can serve as the basis for the
sensing device 20 to generate the signal/data includes, but not limited, the respiratory
35 cycle, the occurrence of sleep apnea/hypopnea, the sleep stage and the body position.
~ These physiological information can help to understand the breathing pattern and the
physiological condition of the patient. '
Usually, the information for deciding the respiratory cycle includes, but not



condition, so the second air delivery behavior which is commonly deci ded

t hrough the sensing device can approach to the patient's real breathing
pattern ewerommmel3st hereby 25 inproving the using conforcalmN2bdoyoerad
reduci ng the occurrence of arousal. Consequently, the operation of the
ext endabl e air delivery systemaccording to the present invention is

dynam c. tion with
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20 deci des alr elivery he PAP s descr. | el ow.
General | y 5@ qtﬂaﬁ ?tfathel H?ﬁﬁ’tnlfB’thfﬁE%g}Eé epSiags ! %fg ‘feﬁ’e Wasi s for

t he sefisi mgt hlmteat,eEm signalg,eEt@Gast@atshEm ginails,datl FRVicind dks infdraiationt

limted, e, l.es n e pnea/ hypopnea,
the sl eeptfcgl‘tdeé:mm_ %@bﬁﬁy B§§t181¥ fdcﬁ{deg rﬂ)ﬁt %%ﬂﬁlte% Bc?dyg[}osﬁ o% %n formation can
hel p t o umweseahand EM(BIS@@IISJ ng patter n and the phy5| ol ogl cal condition of
the patient. Sadifion, aﬁﬁkﬁpbr@&ﬁ%ﬂ%f Shif RessARCAMVES &&ﬁg&ﬁéﬂée&ﬁ%ﬁf ¥ cycle

includes, but not limted, respiratory effort, arr ressure in
t he mask, tH9 W@%@ﬁr‘@upmltwq%pwgswaﬁamsmceﬁﬁ befpreghe deliverssk or nat i on

for degi dlpf@sﬁrb@oﬁh@@tﬂtﬂlepﬁ&eﬂévﬁj m&l@m}mﬁémaﬁwﬁessuml adeFamput not
limted, re%glrator nd heart

.effort.. air fl .uration
Fate: t he PROSY ShRrial HE meieRA miyeHim RIS parbl e Il B i8R oy
limted, KEB@rorgsatedevdtOCGHsiegthelisformativrsliogdediding drecratiR\rocass inchades,
i nf or mat | ¢ | n includes, but not limted, body
posi tion, ‘BPthT(glmﬁ?te EE@E&%E%X“@ na Ijsaf% In addition, an i rrportant aspect
of air pressuflbergare.sile mesrqnhgwm@w theextasnal sersingdevicendd plavsdbe gole whi ch | s

a snogsh pF prsiifg ﬂieﬁhfdﬁmﬁﬁ&i?ﬁﬁﬂeéléfn@&l% téhavi@ebfmea@mvelp PARBIYER COMES tO
t he pr eset apeutl ressure SS Can

’
provi de tﬁ%ﬂsﬂh&‘;eétﬂes Yécst#wttésm%@ﬁ%@tﬁmﬁ@a@a@%@eﬁ?@ o with a
| ower pr esscordoine wedifferdat esquirbmentsf or mati on for deciding the ranp process
resent | nvenbrasutetifhahd8s msen 0GBt BESGhe G cqmhEL P o' 01 "°
provi di ngthmaslqﬁrdh@n’atblmahcdiredéy:ddmghq ﬂ@v/;pedsalw crarlai onainrthelel i very. And,

as t hQO“%ﬁsﬂ@u}ﬁﬁ%’ s8?l§at%% SIRhAR tggélgﬁtﬁﬁgthél%ﬁﬁ eSis udinkftRe ent signal s/ dat a

can be generated To conformto dif eqwre nts. Particularly, in
the presekenyentienal iflov/prepsairs sepnprovhish thraowierinithe BAB dgwige 621 be t he mask” or
t he tubi ngngged.directly detect the flow pressure variation in the

Besides, advantageously; since some physiological signals, such as, airflow,

EEG, EOG, EMG, forehead/ear SPO2, and snore, are acquired from positions around

25  the patient’s head, which is close to the mask, it is more convenient for the patient to
combine the sensing device/the sensor on the mask, for example, to combine the air
flow sensor with the mask itself or combine the EEG electrodes with the headgear for
fixing the mask.

Of course, the descriptions above are only for illustration, and not for limitation,

30  and otherfactors and physiological information that can be used to adjust the delivery
pressure all should belong to the present invention. -

The following Table 1 lists the physiological information, the employed sensor
for acquiring thereof and the sleep information corresponding thereto. However, as
mentioned, the table is for illustration, not for limitation.

35



20 mask/tubing, so that the calculation for obtaining the | eakage as using
the conventional flow pressure sensor which is nounted in the PAP device
can be omvDten/000135 Besi des, advant ageously, since sonepglmyN200omgiTal
signals, such as, airflow, EEG EOQ EM5 forehead/ ear SP02, and snore, are
acquired frompositions around 25 the patient's head, which is close to the
mask, itTabde hore convenient for the patient to conbi ne the sensing

devi ce/the BEYSIOLOGREL. nask exanpl e, to conbi ne RELATEDf| ow sensor
with the rraqlNF()meNconbl%% gh’é‘ EEG el ect rodessmmtmmggmn for
fixing rTEC@AsK. O COBE&RleduddeICSCT T PUT ONg 120N 2

|11 ust r atgge,—amd ot for—1717 E(’}Le'léHode’sU amd—otergj g %éégél °‘| fo
physi ol i —caf—be—tuse ; ' ssure
Si

all sho el s he g—Fable lists
t he physi |°é‘eﬂ I}nformattlon t he errpl oyed sensor k@?s'ééﬁw ring thereof
and the s/EBME anipsemati on corEMépel AUTQd§S t her et 0. HBeERiwstory gffortent i oned, the
t abl e i s fEMGidnlathermesitions not for |imtati on. 35 Body posifitrémeiement when
the exterB@G sensing devi ce ZBOGaskvaotes t 0 di f f er eBleefstags of sensors 22,
the PAP deiifles 10 wi |1 recel VEnedinhf nsdti(e),nds of Rbﬁﬁﬁ't&&@?éla, and based

on the communi cation therebetmsﬁpqhéﬁﬁpédypm toSIleaﬁl?ééﬁiy‘ﬁ
signal /data, the 5 PAP devi CePé%u?@t'?ar%ﬁﬁéePr m d| fferent patterns of ai r

delivery; UVI den v caau Fhat
t hr ough t e%Br ?Q}r sensi ngupg%ﬁezeé’!t o Suf ssn ofesgg%’plﬁh Y‘f t he
erX|b|I|ty of the PAP devi c OSB%PH ‘ﬂﬁ‘f‘ iy 2Rf} gmafromthe

convent i-onal_—architecture tH¥ 199 ent i nvention significantl y inprove the
adapt at i OHI98F . t he PAP 10devi cMicrephgne, piezaglectsic pat Skeap spnea/hypopneaaddi t i on,
the type and the quantity of pressusgesensor, P¥DEonnect mlated t he sensing devi ce
20 are alGxygensatnmsibni cted. TPRGsamsor 22 can be valeepdpradypdpreg t 0
different patients' demands. (photopletypiegraphy) t Wi shes to decide the air
del i very myds m@nbased on th&c&f&é{{)f ence of SI eepBa@y@gl{mpopnea the

sensor Cgh DE, ! €U, aRody/Mimbl hdVe
snore sensor. Then |f the pr%@élgﬂgﬁévery base on |f erent sl eep

t I € SefsStHig—GevEe ce—can—furthersconn wHth—EEG-EOG EMG
ol ot r od dADV TR dn il thepr?eheﬁ/% e 1 nvol BEPISHGR B ol r

del i ver ana o

types of Fﬂﬁ\y@rqulge iR g}bupgqf or n%ﬁ;sgpp/ﬂow sensor Resplratory cycle, Pressure
in the tubing
Heart rate ECG electrodes, Sleep apnea/hypopnea,
Oximeter Sleep stage (e.g., HRV
analysis)

Therefore, when the external sensing device 20 connects to different kinds of
sensors 22, the PAP device 10 will receive different kinds of signals/data, and based
on the communication therebetween and according to the received signal/data, the

5 PAP device 10 can perform different patterns of air delivery, so as to provide more
suitable air delivery pressure.

That is, through the external sensmg deévice 20 of the present invention, the
ﬂex1b111ty of the PAP device 10 can be 1ncreased and different from the conventional
archltecture the present invention significantly improve the adaptatxon of the PAP

10  device to all kinds of patients.

In addition, the type and the quantity of the sensor 22 connected to the sensing
device 20 are also not restricted. The sensor 22 can be varied according to different
patients’ demands. For example, if it wishes to decide the air delivery pressure
based on the occurrence of sleep apnea/hypopnea, the sensor can be selected to be, but

15 not limited, an air flow sensor with a snore sensor. Then, if the pressure delivery

10



50 course, the nunber of the sensing device 20 is also not restricted. For
exanple, the multiple sensors as descri bed above can be respectively
connect edwbeosrmersal sensing devices, and each sensing gevicdeo@aoenat es and
sends its own signal/data to the PAP device, so as to achieve a situation
that multiple sensing devi ces cooperate with the PAP device. Here, in
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del i very pr esbuthe comnpnupegation anodeothg Soppesatimdtbergbetveer earsbeibht ther y

Pressgpe QhngindCdBvR@d proViats he H%‘?&b@ih@l iMR¥mhfor fhd tﬁ@ PRPRIAVick BciBRS Ur €

I ncrenment / decr.enent perce For exanple, the PAP device can be
directed @Hdﬁhﬁ?ré%@‘ﬂ@%%wé‘“}ﬁr'g%m pressure, or to decrease to 30%the

upper  pressur alteinatively,3hé tbopriioh@lsoRan bt eSsensilg devitO©déctlyicdatreld al gorithm
related to, o RLesel BLESSULE. S0 Lhal Lls, PADdCVGE A ORIALD the
required preeleliYPR RIFSsutE Y Sending 5 g
One possible way is the signal/data causes the PAP device to increase/decrease
25  the delivered pressure. For example, if the sensing device found that the patient had
a high RDI/AHI value, which means the delivered pressure is too low, the sensing
device can control the flow generator to increase the pressure via the signal/data until
the recalculated RDI/AHI value falls in the preset range. Here, as long as the
sensing device keeps sending the signal/data, the air delivery behavior will be
30 modified continuously. Accordingly, the record of the air delivery behaviors over
the whole process provides a pressure-time profile.

Another possible way is the signal/data provides an absolute target pressure or a
value of pressure increment/decrement for the PAP..  For example, the signal/data can
directly indicate the PAP device to achieve a delivery pressure of 7 cmH,0, or to

35 increase/decrease a delivery pressure of 1 cmH,0. Another possible way is to
represent the pressin‘e increment/decrement in percentage. For example, the PAP
device can be directed to decrease 10% the present pressure, or to decrease to 30% the

upper pressure:limit.  Still another possible way is to provide an algorithm related to
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Moreover, in a preferred enbodi nent, when the PAP device is a Bi PAP, the
signal /data can be used to evaluate the suitability of the pressure val ues
needed duwDrgi0zobtse i nspiration and the expiration peri eds/qN20®/000RBAP and
EPAP). Further, if the signal/data is generated based on physi ol ogi cal

I nformati on other than the respiratory cycle, such as, the sleep stage,

then e spanal A, 30 iy B PN Acd BB obBAPINRRLFRABGuaRFN i Ff erent

sl eep stages., Therefore, based on the regulation nechani sm of the present
i nvent i onCaleHatie. pAP device can achieve a better ther apeutic effect. 101t

T st o Lo D L e i PP Y eved by th
i |lustrati.on r limtation,  an i.nd of nechani sm eve e
cooper at i 8%“%@21\%1)9&@3 eﬁge%v&i}{ﬁt the ﬁW@%ﬁ@ of g’r‘?ﬁr?ﬁﬁu@e e nFB&ﬁ 8t e %/he
del i vefy theasspimatiomand fhelexpiratisaperodo (ie. AR del FRAR)e nFuirthereiftthen.

Fur t her nog; : | . L.ng ' : n equi
15wt th o Enalldifs iFREn el Bscti bty BlogtedfiuToRBlioN oHRE NS RErGpiRipRAT CHL! P
system Heyde, su¢heasytheptlsepastageben thesignal/data glso camshifishe IRAFhand EPAP

Through t hemaRAdifferertifeep Qbpes./ 'RIRIbR Bited B8R tﬁb%’é?ulhﬁ@n RRPNHbE thet O
understand the. treat rregt g;o&&sses and]gt he gat lent's hy&l ol ogi cal
condi t i onPrepentinvepanythe BiFAR devicecapiachieye,s bester therapeithic eieRt. oi'f f er ent
accor th ng t o I26hqily be abtigidahit the pedssuroregulation albsie inohlgHtor illastsativh, wei ght

gain, so | [ check,if the.setitinas of the RAP device are
T oui DlugPliichorhi Shy k' hEiCthanionh dehig e Wy BirsttiopdishutiR
Ther ef or etheiPAR dﬂe’iqemdagﬁmingeikflbc to ntgplatetthe fdelovery presaxpmay dali orthet he

patient mgynReethelRedinlOftigioct or' s opi nion. And, through the nmenmory, the
doctor can gasi y ‘access the records. Besides, owng to the sensor(s) of 25

the sensing daitheamorcothedif}R device 10-a0d{ar the sopsipgdevies 24 alsg car e@ibir e, ot her

usef uls i nivith @ahérhory 30UP st@fing tteresdr@€PorcrabM RIS fhe WhSld:96émD 0 Heré, 0N,
during theg treatnent rbe re%tﬂ%m(%d’ so that the doctor can have a

al so..can

nore conp %%?Wé’aﬁm@i’élflgﬂﬂ?rfﬁm% F@hatient. Further, if the nenory
i s i npl ement €bhrboglbthe memaorgbthe dotthetephrician tarchaveths bppdrivaitgoct or by only
carrying L .1.he . 3 Lfy the settings of
the. pap- qRl LRI el G ploeclsBPalEl Bl TbRvidobBalRilldbn, 0 °FC
updating. | n lhideiesm thattbe respiration pastemywilbhadifferenheccording tog devi ce can be
i npl epent q&sicﬂo BQWohMiGioh,” Rk T8 Riei SR 368s lor watbhb g@f, sdiPWilbe ¥atkdtGo (€- 9. ..

C

g
through the algorithmprelo din the sensing_device) after each
oper at i onS ng'lfﬁﬁgﬁet{lﬂ%s a’l‘? g‘? deyige aresti l>$u§§)q%ﬁg(§ke patient mehyiRlagicd eof f ect
and revi eyordittonsfedquendis  Ofheréforepfahethespb@tio effedt dépadtsiftomn thehe sensing
devi ce (sensor .S selected | operly. or the.patiept: hysi,ol ogi cal
cond ti onoTPRelaitm, B BeeRt B neBP (R forkaollor s DR, Rha RpbUELRR, 12 °°
t her apeut inemefy, 8t Joctny can eadilyraccess s ideords.o Bestekyowing ta ttetsensps(spof t o add
anot hes  S§R$Bsing device, not only the behavior of the delivery pressure, other useful

information, such as, the sleep stage and/or the body position, during the treatment

172

also can be recorded, so that the doctor can have a more comprehensive understanding
~ about the patient. Further, if the memory is implemented to be removable, the
patient can visit the doctor by only carrying the memory. Then, if the doctor wants
30 to modify the settings of the PAP device, the changes can be directly stored in the
memory for updating.

In another embodiment, the PAP device/the sensing device can be implemented
to show the treatment result, such as, RDI/AHI value (e.g., through the algorithm
preloaded in the sensing device) after each operation, so that the patient can easily

35  check the therapeutic effect and review the settings of the whole system. For
example, the sensing device (sensors) is selected improperly or the patient’s
physiological condition has changed, e.g., weight loss or gain, to influence the
therapeutic effect, so it might consider to modify the settings or to add another sensor
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(sensing device) or replace the original sensor (sensing device). In
anot her aspect of the present invention, the extendable and adjustable

ar chi t ectwoeoslmoizsan sinplify the titration process. TireTtON2G9G0OTIAI
titration process for the PAP device is the patient uses the PAP 5device in
the sleep lab with installing nultiple sensors at the sanme tine, so that

Lhe goct0r(ﬁéxsﬁig;ﬂeeica)bmﬁlaa&ﬂﬂ%hgldwseﬁ'ﬁbﬂCé@{ d¥vieyure to a prgperb[ ange
ased on the inforymtion, aggu 0 or y obt ai ni ng
U heCRo ( Rospif AR aspdt F B eraent o e EXishiabis pebRERate doy) el ue.

t he technlmlaﬂebmca:almcarmnphﬁdthatleramdsrepmbasapeut|c result. Moreover, in

addition to 1qut ;aagibﬁﬁ tﬁaﬁoﬂgu&crekgggo& HepAPGHARSs HIRRALEA s ERAPE Of

titration IStO elrvery pressure, SO
r educe 3t helewice it theslesp dab ‘aﬁbw@ﬁlhmump&wpﬁ@s atthe sme Haei smthat uhe m)st

conf or t abld@ctésidttiniRiaR%hh a8aSt théBsliver&te r'é%ﬂ?é%% ﬁéﬁ@'r&ﬁ@e%’%@éﬁ ofthkhe
titration ocess are, écgﬁ%%llsted | abI II‘PV&P he traditional
titration B{O giLQn geguir e eI ni fon £8ample; t't“ﬁg‘gltge devi ce can not
directly ((Rmpmatdrylﬂ)isﬂmbhhcdﬂﬁdeﬁ)QMHD(A?pnehﬂB}p@pﬁhﬂ Inéek)plalirj heogi cal e g .
I nformat i t doct or lcian .to tain the desire
pressure \c/E %ﬂ&%toﬁpg{%l ﬁga‘?ﬁ%e tﬂ?’ﬁ ‘&',&F;e%lg @goreover ‘“68%2 ey Y,

accor dPng ttegtmgméxembets@tmn; awdmllmportdempsee offtamlenss togfirdkethe genioamm have a

digital cQaREieCRi [ SHe e
acquired 20 physi oI gg. casfs{}na %tgr mat | ongtﬁ@o‘{?%EAIg ogg%/dll%gp‘%ﬁ\éﬂ%ﬁ%w because
the sensi e prtigntbe mostemiorighlemismeaxaernsncen dApd.che sensorsiusyallyiused By ocess
becones nnn@tlﬁamﬁqﬁub@gg a&Qﬁog‘ehgte@nggmétlechm ci an. Furt her nore, if
the wirel ess g]g) ﬁ’&{j@g a]/oalllt% as, descri.bed above, g din the
titration pro §V§Vert fonal titzatian; Rpeass hagSomejRFQIYAUIENGSf e i ence 25
even bdr e PAPdevicgltamnotadisestly commmunicass with thedsensony thidweqtiréd pﬁyshnogiéalc ess,

the PAP d?ﬂfoﬁﬁét}&%nﬁ& b8 'aﬂﬁgge%vﬂ}pﬁla (ﬁggkﬁ}/{e%ﬂximah t§ gﬁt?in%g fig%}g\“ Eees lPr(e):Ut

respiration 0 an erna So t hat
t he doctoWﬁlUéchmmpﬂlang@éﬂthQWéwlcq| me, nonitor the data, such as, the

RDI / AHI val UeOpﬁGﬂtel@gédcoYdth?o ﬁl%tptrééaﬂlsin%ntfoﬂebe%guf Afe %\ﬁn%(?ievwe caﬂVbr e

advantage usI ext e |ty exibili1ty of the present
i nvent i on %H‘&‘%@%‘P\"&P‘i‘ o ‘ﬁ‘rﬂbg’@spsAP a*gbﬁilﬁ%ce#ymﬁo‘ﬂﬁl@gélpee@auu , for
pr ovi @0ng phwsielogialinfdimation & the PaPrdeviceand furtet becusgtha censimt devicerige of

del i very REE ﬁa%&%a e re%cﬁ%ﬁgglle,n P gi?ra{lgr? Is)ro%gs% b%gorge rlng e%%nvée\lrfeﬂt forr{ht he ot her

hand, as Dbei
doctor/techmcmn

'Furthermore, if the wireless communication capability, as described above, is
used in the titration process, the doctor/technician can experience the convenience
25 evenmore. - '

Through wireless communication, during the titration process, the PAP
device/the sensing device can transmit the information about respiratioh, delivery
pressure and-others to an external device, so that the doctor/technician can, in real
time, monitor the data, such as, the RDI/AHI value, and modify the settmgs of the

30 PAP device.

More advantageously, baséd on the extensibility and flexibility of the present
invention, when the titration process is performed in the sleep lab, for providing more
comprehensive information to define an accurate range of delivery pressure, more
sensing devices can be employed. And, on the other hand, as being used at home,

35 the PAP device can cooperate with fewer sensing device(s) since the proper pressure
range has been found during the titration process.

Also, according to the present invention, since the cooperation between the PAP
device and the sensing device can automatically decide the air delivery pattern, a
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35 the PAP device can cooperate with fewer sensing device(s) since the
proper pressure range has been found during the titration process. Al so,
accor di ngwoaotommopsesent i nvention, since the cooperati eoThbweamooishe PAP
devi ce and the sensing device can automatically decide the air delivery
pattern, a hone titration becones possible. And, when professional

opi ni ons term.qain B{ﬁ% . i 09%Sar ry can
provi de t%@ﬁﬁgg‘%gg%&?“g‘%&’?’%}’{gbng“hmh r?ﬁgélﬁrrlr%?)gdlw a ?hg‘%ﬁgﬁomr)y t he
syst em cadetepninseg thg pressurg|sgiags, the memgr enmreyide theingaesgay anfosmafinnai n an

te\éen nor e sui FaRh&ndrd, vitleihe YRinYor§, tRE Systde caPEReot HRATHRRRRE Bt 1¥k-tdh@ dat a,
€ nore accul

:.at?1 t he gbt ai-ned air de% er.{%éﬁatter.n. Here, the

r enovabl e SREAHPY Ia,fo gRtaLh an eyqh mage sl i/eyal oeprsipes thempre such as, SD, CF,
M5, MVE, xbmpsshednsive therdatal theancke asdudataitidotaained siedelivedy pgiternt er f ace, e. g.,
card reader, t [ I n th emyvabl nory. n sed by a
comput or o' of i TSR BHE e, 0n LERRUARS oY Kol 165CARE SEREK
accessi ng Sth€E b, MM xDocand; ron isinart sarde ands with atcogrespondimglintetthes, dgt.a st or ed

in the ne ; 'Rﬁéﬁeﬂ1 | , | | oad
data via F%g%ﬁ%?ﬁd%% St e m%%&%%ﬁ&aﬁﬁcagggta E%Eér?glr%ra;@i&l géenl?)ui lt-in
menory, i ©f 8T devicesp| Entherewhensthe gampiater eredivics) fonacceasing thg Teraovable direct |y
aCeas U g e e wor K
access, upload, K a oad, addi.tion to conpecting to et wor

T the coRBtateh; i eBEN R dpmaond dia Via e Rebiosk & e ey o SITHAD of t he
present i nyértmenorytibe bailt-indeémunyr it caty b¢ enplemantad aothedRARdenideltha

comuni catj ' f ' r | . gh a

bt 161 1 e JB e ey BondiEi 611 RBIRE: AR WIBneR A Rofnec i 9T 2 pap
devi ce/ t h@edems theglateadcess, uplaad enddewnload.t he network to performa remote 20

conmupkcat i onyy BdifidtetotdhHEihg $O THRERIWAR vid the cBRpuRHHeaE) chRJr@iﬂg t¢ he data
rmati on .and ssure rel ate

(such as, the Physiol.ogic i nf .the pre

i nf or mat i aﬂwﬁa&pré%yreéie oiment g the prspNtnvention e BT JREVEY SFRERARR an, or a
websi é e bellsa@qaipaeisls];edothuhlttﬁtidohmfdcé éorimetworkiconadctianwe Bor éxamply, ch

provi des or,l t far.anal.ysi so that the 25 tor/technl Gi and/ or

Phe vebsi 2uOREh 2 B inHenddR iiBlRce, 5Fa Iet0 phd SafReRAR SRRy Bs i, S1F 0,

modi fy t hdeviet/therngasing denis¢ tarconnert &0 the detwark ty perfarnearemdie PAP devi ce and

the sgpsi ggnﬂﬁm&ﬁ}, ) Simlarly, in addition to obtaining the
opi ni ons/ di agnosi s ?r'om t he doctaor/technician and/ or the wehsite,

downl oadi ng t B¥ thenetvegscenmgctiana thspatientsan pplead the data (such as, the
physiological information and the pressure related information) at any time to, for

example, a remote doctor/technician, or a website being accessed by the
doctor/technician, or a website which provides algorithms for analysis, so that the

25  doctor/technician and/or the website can provide related opinions/diagnosis to help
the patieﬁtzto modify the settings of his/her own air delivery system (the PAP device
and the sensing device).

Similarly, in addition to obtaining the opinions/diagnosis from the

doctor/technician and/or.the website, downloading the settings and manipulating the

30 operation of the PAP device/sensing device are also possible. For example, if at the
beginning, the sensing device adopts airflow signals to regulate the air delivery and
the treatment effect departs from the expectation after a period of time, then the
patient can choose another kind of physiological signals, such as, ECG signals, for
being the reference to the adjustment. And, in this case, the patient can download

35 therelated ECG program via the network to replace the original airflow program or to
enable the sensing device to receive multiple kinds of signals (if applicable).
Therefore, the air delivery behavior can be easily changed only through replacing or
adding the sensor without replacing/adding the sensing device. The cost can be
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30 operation of the PAP device/sensing device are al so possible. For
exanple, if at the beginning, the sensing device adopts airflow signals to

regul at e wbeodydoodel i very and the treatnment effect depapkg dv2060dobae
expectation after a period of tine, then the patient can choose anot her
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the exten FVery Y Em e pres i nvention -
can funct ﬁ@ivmsald)eBB)?ﬁ(Pﬂ(aBthﬁLeémﬂalﬂAW dglivary: systens apenading te the meeaP devi ce

delivegs ﬁiv%ﬁﬁdxﬁé’&n fﬁﬁ&ﬁﬂb[sea%lwm-%dém \&‘bvl}lbet hgs RRdWE e B;PA[]ﬁp' ration
the treatment, s en | he t horaci ¢ and

and expir t| on %N?
abdoni nal 1‘3‘6?‘% 1ffereptRressyres iRacsos Biifh thepyients gispiraliq for
defi ni ng bk;ﬁratmﬁﬂuﬁﬂg thbﬁ:r@ﬁﬂeﬁthﬁ) mxmh@tthemordditeaﬂa%ddﬁmal ®eltgprovidect i on as

Bi PAP dgv b b
? hr ijugh C ﬁﬁ’g?‘flﬁ %Cﬁ’q{ug légtgg?% ﬁ%ﬁé&ﬁ%‘%b‘eﬁaﬁaﬂ‘% {6 39% Caﬁ%glr%#%gegew ce
can be i nﬂw&ﬁdﬂdqv@efqancfum@mnaseBIHAPAE’Aﬁe devi ce, or the Bi PAP devi ce, or
ot her 54i nds Olf\c@Hr&mg% iﬁé &E&Bféggbgﬁ:;ﬁ cRAbL he?e'ﬂ' ﬁ]?&)’% g@ﬂdﬁﬁg %ﬁor di ”9 to

the present inventi he type an quant it nsor- can
sel ect ed WWSW‘@R“FW@PW the ERPAR evpﬁgaru%}r@goge ?}S‘{Wzatlon can

be maxi mdﬂﬂd\PAP deidy, SQMQGBIP%EQR&@@&&?W&?H@E of&??%r?ﬁi@tlﬁﬁl ?M?&Ee
sensin evl.C oVvI de ortuni al n oa (0] one
ot 0% npartigsats Yerieg &b o BRERDnvantion, e kibsthnd e fGRSLr ot (e

sensor - anthetshesor can be selected to match each different demand, the degree of -

30 customization can be maximized.
Moreover, the separation of the PAP device and the sensing device also provide
the opportunity to attain the goal of home monitoring.
- Since there is no restriction on the type and number of the sensor and the
sensing device, when the sensing device(s) is used independently, it becomes a
35 general home use physiological signal acquisition device.. '
- For example, if the sensing device(s) is only connected with few sensors, such
as, an airflow sensor only, or an airflow sensor plus a snore sensor, or an airflow
sensor plus a SPO2 sensor, then the sensing device(s) with sensor(s) can be regarded
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sensi ng devi ce, when the sensing device(s) is used independently, it
becomes a 35general honme use physiol ogi cal signal acquisition device., For

exanpl e, szﬁﬁ%oaggm ng device(s) is only connected w tRBERW5QMS "such
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ext endabl e 8l fudle LRSS AR Rel %R0 SRAD e BRG] O

provi des t wo comuni ca | ng
devi ce, t@cws@pngew@m%e@ sotesBiobPBG) gt lmnfdémcdepetratmg\mlcad’éﬂ? dsvicehei r own

PAP devi CQNhléH‘cém‘e@é]vé e sf Qﬁtthéfgﬁé’lfn anlPeflbfin %Vdeﬁ@e %e%ﬂ&tid?%c@ﬂlﬂghe type

t the patients are

and the nu nsi ng devi ce, (the se
no | onger ! %Etf’r é@ngéﬁ? Fﬁé“"%élﬁaﬁ@éa‘iﬁ%amléh?ﬂi/are structure and air
del i very behati thie afiSreddid; the sx@endaBR diedelivery sybtefrodccepdaipoghe plessmtt he pati ent

h f.f b d should
o r o3P acdenE Pt S ¥ RamalFRale Rt SHAE el oA 1A SPRbedansi g
devi ce ( seksioe,)topffoypatiestsiapossipfiy tadicide the fustiomdf theiroevnal AP deliceyer y
behavi or. i, whléﬂt{flgﬁiﬁ%ﬂon Bf:'{hgm deviee 1?85&&@3)8’19@‘[;&%%9 I%qflﬁn&trgf fd inthe

menory (such system set &% pressur e
respirati @ﬁnsmgﬁqvp@)(thetqqesqg) st therpafients are no longer redtricted by the:

unchangeable hardware structure and air delivery behavior of the given PAP device,

25  for example, when the patient has a stuffy nose, the snore sensor obviously becomes
improper and should be replaced. Therefore, the selectability/adjustability of the
sensing device (sensor) provides the opportunity to optimize the air delivery behavior.

- Moreover, through the recorded operation data stored in the memory (such as,

system settings, pressure delivery profile, and respiration profile), the discussion with

30 the doctor.and the modification from the doctor both become easier, especially
through the removable memory. And, owing to the digital communication between
the PAP device and the sensing device and with the external device, the present
system provides a simplified and convenient titration process. Plus, the system of
the present invention also can be designed to record the operation data for a long

35  period of time before deciding the delivery behavior, therefore, a better delivery
behavior to fit the patient’s demand can be obtained by extensive data analysis.
More advantageously, the patient can perform the titration process at home (via the
network) rather than spending a whole night in the lab.
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30 the doctor and the nodification fromthe doctor both becone easier,
especial ly through the renovabl e menory. And, owing to the digital

communi caf, yﬁﬁen the PAP device and the sensing deyi qﬁn\%ﬁl@/o%.t“h t he
ext er nal deV| ce e present systemprovides a sinplifie conveni ent
titration process. Plus, the system of the present i nvention also can be
designed to r odthe erat for a erlod of ti bef ore
dect ding 1 ne darpomgeBREbRaBY: 48Rl RenUitng PREEH DuPlion AR sPbr 1t o
fit the paaonemttsﬂldekcmhbteh@batmnnmtt;;lom(thenpcmeomidata(mrth& ysis. Mre
advant age home (via
he net aor e Heaoe LE&EE%%@%‘“%@W sl Bt dt i e B ethe 70 .
the ext encF&B-’rlég Ww%mhﬁewl @ﬁmoaﬂm rwecwmtlomrwegmnosp@ﬁtgmidn
connects tqhﬂ‘aenﬂe biférkent$ O that t he pati ent can upI oad the operation data
(to the websit thedctor 0 ki n e t he utic effect, and al so,
t he PAP devic ISR 9&%‘"8‘ fip 11111 4P adiy {}ﬁﬁmla&%ﬁ‘%@‘%
operation qﬂtbsgseamxgslewae (steﬁsdf};'rthﬂ\e)dén‘dbbleantdeheewlsyﬁeﬁhrﬁf&he pepsequent |y,

sensi ng aebientf chl Bk, ote iohBaBrb B bl By FESubdmellb e o1 esent
i nvention th@t‘nbipnmpﬂ@gahmmfoctablﬂlm&llsdgeaand alssl lledecnyg tereeimenceof every
patienp, tdhsisaby Begtzreevas @alﬁgtﬁe é:gwcetthé béé:?ém%fde'dﬁégﬁ)n@%gcﬁh&% ﬁ&.géw' ng

t he occurrence of 10 arou Besi des, as._ | evi ce
sensing deyf elysiplgsisa %q“ét“%h@"éf@ew sﬁaﬁlp&}” e@ﬁtgmusefehu. sition

devi ce, Whghom@maprmmohh@nm ﬂerﬁreseﬁﬁtluénﬁma&hakm&@hanssltte:hrratl on to

k h f I b I d
i scl osur 6 ar a AR REsaeo bRt Pturd ot Tonkhedpdas Thoce -

exanpl es ambawstiser i Phasorxamples sndydpsstiptivmnyillsaggast imanyg variatidhs aad t er nat i ves

are 1 i endig g stoRht of 8*%’%’?%‘%‘1%“1%%%'003“% o Bl R e T oot

.—-7

fam |iar e intended &g be ipglpded Iaﬁnavbﬁdeqtmm o Thase fopdlidrf i c
enbodi rrentvsumscaﬁl Iﬁ@dree Fdlothiy éthﬁ%ttswaltﬁéu\xﬁcﬁl’cen?doaﬁnérﬁt 8aeRed 0 be
2 )

enconpass att r.et at is
P %CI'CIX wthlc% equlvaﬁlts are gl%o mtend%d to be encompassed by tﬁe cla1ms attached
hereto.
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1. A nethod for deciding a delivery node of an air delivery system

I ncl udi ng a PAP device and a sensing device, wherein the PAP device is used
t o suppl ywe 2broamovizabl e pressured air to a patient, and trhe/en®isg4devi ce
s used to acquire 5 physiological information fromthe patient by at |east
a sensor, the nethod conprising steps of: a) initiating the PAP device;

b) detecti ' I ng device is connected with the PAP device; and
cl) if thgvg%tn%ic?l%%aée(gﬁe is not connected with the PAP device, the PAP

device 10 enters a preset indepengdent operation de and performs a

prel oaded fi ritga}#&a‘e@r 9%191115@_#;@}/% mase og%mrd’gﬁtgeryﬁxstﬁpe@fwémg@ air to
the pati epap RVice ahd afsehdhfs SQAS, MY ihe PAPIeYREMEGI.A% YWigply hhe PAP devi ce,
t he PAP device enters a conmon operation node, and during the common

oper at i on bragthable pressured aittgacpatisnt, anbthg sepsingedeviseyis hesddgiaequire nf or nat i on,

t he sessi ' ARRRL : / f Ij . PAP

devi ce;g aﬁgysqa&ﬁfﬁhle SI Sﬂgﬁﬁ 82'[ %’éip%(}%{e@gggghﬁgggéﬁ?’ﬁggg&gjgggﬁybgﬁsgédeI i very
behavi or fsteps pf:ovi di ng the patient the breathable air; and d) repeating

steps b) to c@iﬁ}{{aﬁggg}tgg%hé‘ﬁdel ivery. 2. The nethod as clainmed in

claim1, wher ¥del i very behavior 20 includes increasing,

decreasi ng, abpdewctitigiintheisehdits deviled ik ¥orinécted adtithe PAP debijeardat habl e air.
3. The method as Pcbléai med in.claiml, wherein the signal/data praovides an
absol ute tar g&b) ipfesensing dexjeq is ngf conpected @’Hglﬂmg‘?*gdﬁYl%iﬂ&“egA%dﬁYlé%sur e

i ncr eqgnt ARES LR irﬂeg&ﬁlﬁn?&ﬁéi‘ﬁtﬂﬁﬂh@d@&ﬂd-pe%ﬂns IBf‘eléﬁEB Pstafr deligéryed in

claim 1, wherein the physiological information incCludes one or noré
sel ect ed belavier for propiding tic dreatlapblss air tocthppatzambiroy cycl e, occurrence of sleep

apneal/ hypopnegy, : ) . PAR-YE . hod as
clainmed in cl %)%F%?%%%éégﬁleﬁi{é%O{Z%gyegﬁ’g@ 0 %&Pcdaelwcieh SrP ;éa%teqegf\ctespeci fies
the respi eatenracomymbe ppérators moderand sluring thercommicn grerativinatoder om a 30gr oup

U ERER ETE TN TR A e o .
assenph ed sighhldata for Beriting e BB RVREidnddes on the torso.
the signal/data involves in deciding a second air delivery behavior for
providing the patient the breathable air; and

d) repeating steps b) to ¢) during the air delivery.

2. The method as claimed in claim 1, wherein the second air delivery behavior

20  includes increasing, decreasing, and/or maintaining a delivery pressure of the
breathable air.

3. The method as claimed in claim 1, wherein the signal/data provides an
absolute target pressure level, or the signal/data provides a pressure
increment/decrement of the breathable air.

25 4. The method as claimed in claim 1, wherein the physiological information
includes one or more selected from a group consisting of: respiratory cycle,
occurrence of sleep apnea/hypopnea, sleep stage, and body position.

5. The method as claimed in claim 4, wherein when the physiological
information specifies the respiratory cycle, the sensor is one or more selected from a

30 group cohsisting of:a respiratoryéffort belt, an airflow sensor, a flow/pressure sensor
assembled with a mask, a flow/pressure sensor assembled with a tubing, and EMG
electrodes on the torso.

6. The method as claimed in claim 4, wherein when the physiological

information specifies the occurrence of sleep apnea/hypopnea, the sensor is one or
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6. The nethod as clainmed in claim4, wherein when the physiol ogi cal

i nformati on specifies the occurrence of sleep apneal/ hypopnea, the sensor is
one or nRbofAlesed froma group consisting of: at | eagty@20@a0)74at Ory
effort belt, an airflow - sensor, a snore sensor, and a heart rate .
det ector. 7. The nethod as clainmed in claim4, wherein when the

physi ol ogi cal info tion specifies the sleep stage, th ensar_is one or
nore sel e&oéﬁsﬁl?%?dggﬁra(ﬁfﬁu cnsiling of 1 legpt a %”é‘?ré((?ﬁogg??@: Al ot r odes,
EMG el ect saft68 a sa6¥e s8nddeahl ahh® raledeetor. - 8. The nethod as clainmed in
claim4, wherein when the physiological information specifies the body

position, the’sBifgBethpdagelaimgd ipglamds whereiniwhenthephysielegicebnsi sting of : a

body posi ti . ' . as

ol ol mod | thigrRRRBECiRE e Qeth HHg NERRRY: 5 BRE G mork o EATIER BECY |
acqui re acpisjstinglobdikG lelechrddesnBOCoeiedtrndepn diNIGraldotrgdeshend a hedrt mite  del i very
behavi or. ; r 10. The nmethod as clained in claim1l, wherein before the
sensi ng devi ce ‘generates the signal/data, the PAP device and the sensing

devi ce per f or 81 Ehenrethodd ad ¢laimellSn plaiaels svheeirewhéamhg phiysiblogival i on f or

deci ding a cooperati Qp therebetween. 11. The method as _clained in

cl ai m 10, RiABREoR SPWIET%EEEBB&P%?% the 78S 1 2.A Ty selieied fom habl e ai r i's

deci ded byrdup@oRARiHE &Body pdstforSRASINhddE¥hE Tovement sbdsorAN ext endabl e air

delivery sys er%1 i ncl Udlgsgg a PAP device and a sensing device, wherein:
chegneiped

20t hel®ApP dev?- aimgdrin elgingdnatheresy the PAHP devivgifuthey incledesat habl e
ir ot i ent : . i fli - . the fl
Gener at o Peisbiazaflrdd RRTIGhical iHforhii fr RAGAEIeHesCA e 1 1O T O

pr ocessor pelmvibrt he sensing devi ce conprises: 25at |east a sensor, for
acquiring a pﬂ{;ﬂ ol ogi-c I.nfor,mati on ., fr a processor,

for obtaining “ A o"’lfsocé?lg’gfi in glagp rlrﬁ‘fvg%ﬁ'tnf %Sﬁgtﬂlhegs%éiﬁ% §FVighd gener ati ng
a si gnal / dederatoctho kignalgdatd) eliccPAP device andthg séringCdevive Peffoirh @hep@ihtiog .
contr i)% | egro?:éelssttf)1 %xcﬁiragg?ee 1S (())rrniation for deciding a cooperation therebetween. -
11. The method as claimed in claim 10, wherein in the cooperation, the 'pressure
of the breathable air is decided by the PAP device or the sensing device.
12. An extendable air delivery system, including a PAP device and a sensing
device, wherein:
20 the PAP device comprises: |
a flow generator, for providing a breathable air to a patient;
a processor, for providing a control signal to the flow generator; and
a digital communication module, controlled by the processor; and
the sensing device comprises: '
25 at least a sensor, for acquiring a physiological information from the patient;
a processor, for obtaining the physiological information from the sensor and
generating a signal/data according thereto; and
a digital communication module, controlled by the processor.
wherein
30 ~ 'the PAP device and the sensing device communicate via the corresponding
digital communication modules thereof, for sending the signal/data from the sensing
device to the PAP device, thereby controlling an air delivery behavior of the flow
generator. |

13. The system as claimed in claim 12, wherein the processor of the PAP device
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wherei n 30t he PAP device and the sensing device conmunicate via the
correspondi ng digital comrunication nodul es thereof, for sending the

si gnal / dave 2brommvtsBe sensing device to the PAP device, trher@ayosmootspol |ing
an air delivery behavior of the flow generator. 13. The system as
clainmed in claim112, wherein the processor of the PAP device provides an

it deli el y : . ) / \ in th
qener at 1 oproydeS a8 el RSk afOfFro3FE Sl XECE o RN | % 12,
wher ei n t genedatiintcaflthe signalfdataat i on nodul es are wired or wireless. 515. The

system as cl ajp in claiml12 wherein the prqgcessor of the sensing device
i s inplenent emegngzm%}%%ﬁvg?lm ivg‘iffg? ﬂ?eo‘ﬁﬁ’gqliCBW“f‘B’rlc PBvi di ng an
i nf or mat i evdakesuie wired pawirelets. S physi ol ogi cal conditi on. 16. The

system as cl aj nﬁgﬁ%n claim12, wherein the PAP device and/or the sensing
devi ce furt hek> ystemaas glaimed inglai] 3, wherein thsfragessarot dhe sensipe

| nformat i @evicdfd iBenRlite @laAflE2ihe bR{ A5IBIch PR forhiifio sy liivgay behavi or
information, and/or other related i ntfornmation. 17." The System as
cl ai med i mfeimgtion Bboutthe patient’s physivipgidelconditiand/ or t he sensi ng devi ce

further conprj Yk one. 1 £ | tlon he
physi ol ogi cal 1qs'n Ssﬁ%?élaﬁﬁg&g}ég e%\@%ﬂ%@%&@%&éﬁ%%@/ﬂ%ﬁ%n’ and/ or
ot her r el sansohgdevick durtledricomprises a didfday uiiiefos ghdweimgake sittiagnimdorimatioh,ai m 12,

wherejn the PAP devi ce .and/ or the. sepnsi ng device.is able - conmuni cat e
WenoLS I o legsl Sbeh, e i esR Beleity Rtoe i, S0 Re SR annl s,
19. The sysitedindsmsdtdnmed in claim 18, wherein the external device is 20

i npl emented to configture t he PAP devi ce and/or the sensing device. 20.- The
system as cl al hddeisystemas flamed ypdaig R, tvheredn ther bl deyics and/qrdhg np| enent ed

to conneclershoRedfek Wftker comprises a memory to store the setting information, the
physiological information, the air delivery behavior information, and/or other related

15  information.

18. The system as claimed in claim 12, wherein the PAP device and/or the
sensing device is able to communicate with an external device for further processing,
setting, and/or analysis.

19. The system as claimed in claim 18, wherein the external device is

20 implemented to 'cohﬁgure the PAP device and/or the sensing device.

| 20. The system as claimed in claim 18, wherein the external device is
implemented to connect to a network.

21. The system as claimed in claim 12, wherein the PAP device and/or the
sensing device is implemented to connect to a network. |

25 22.'The system as claimed in claim 21, wherein the information from the PAP
device and/or the sensing device is sent to a website and/or a medical personnel
through the network. | | ’

© 23.The system as claimed in claim 21, wherein the PAP device and/or the
sensing device downloads the setting information via the network.

30 24. The system as claimed in claim 12, wherein the number of the sensing
device is' implemented to be plural for providing single or multiple signal/data related
to single kind or multiple kinds of physiological information.

25. The system as claimed in claim 12, wherein the number of the sensor of the

sensing device is implemented to be plural, and the sensing device is implemented to
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21. The systemas clained in claim12, wherein the PAP device and/or the
sensing device is inplenented to connect to a network. 2522. The system as
cl ai med iWOChHVaDBE, wherein the information fromthe PRETURN2I®&06MY/ or t he
sensing device is sent to a website and/or a nedical personnel through the
net wor k. 23. The systemas clainmed in claim21, wherein the PAP device

et vor k. SORTAC AR AR B A 8 RUhPd URAIBP o e of e

sensi ng dehysidogisaliinformateri.ed to be plural for providing single or multiple
signal/data related to single kind or nmultiple kinds of physiol ogieal

i nformati on. 25. The systemas clained in claim12, wherein the nunber
of the sensor of the sensing device is inplenmented to be plural, and the
sensing device is inplenented to generate single or multiple datal/signal
related to single kind or multiple kinds of physiological information.
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