basi s of air pressure adjustnent. The obj ect of theypn vention
is to provide an extendable air delivery system by prov”’ﬂlﬂﬂ@ﬁ[@@%ﬂ]devi ce
and at |east an external sensing device connected to the , SO as
to increase flexibility in hardware arrangenent. —-Anot-her?BHj ect of the

present i nvepkiroRABt £ ARIVECE ARY SYISIEARAND AR IHElIVERYMYSIGD  Wher ei n

t he external sensing %ew ce provides a signal/data based on the

physi ol ogi cal _signals_acguir thereby to the PAP device for adjusting the
air deli v&lﬁ%@ggﬁ%mggl‘lﬁé t hrough adopting the appropriate sensing
device according to the patient's requirenent, the air delivery pressure
can have a corlhePpesant Rycnionilntelaied to an exjendable airdgliyery sydemaad appire he
pLeSgg'lfD idr‘dé@i%ﬂyQﬂeth&,ta?d B paticalarl ¢ Xd ﬁﬂﬁialbé_:lﬁzeaj §ybsdﬁh iviivhyeas YedeB® i N whi ch
t he evic ap performa .presef .air delivery.. avi or,_.,even_as not
connect i nge’\ﬁr@ﬁﬁf‘}l}igﬁ%‘i??@lf %P’Slgg’ﬁ’s(ﬁatﬁg%w‘g&?s for Xdl%%%i‘ﬁ& theaﬂ%}fvﬁgr PISHECt of

t he presemo dsny erti patients’ diffepmodérdandan ext endabl e air delivery system which
can regulate the air delivery pressure to be as close as the m ni num

effective gROKNHGURTEOPUIEE NSOERS 1O\ accordingly provide the
confortability of usage, and at the sane tine, reduce the occurrences of

arousal and Ot(ft?sfruéljix%%l&%;a‘f)gé syélmlg_) 1115"(:713%1513{;%%\% §Dhasal airffésv descri bed

above, the inprovenents Aéf:‘ evice are ‘maln ocused on optim zing the
del i very prasssshliyenaroweghor eplapsedBPRESATYRY-abi | i ty and reduce the influences

caused by i nMpriRehostebmMRN REQSHEI Beatment fob BbAARLIAS FIEEP apea IS8 Pr esent
invention, it, provides a nethod for deciding a delivery node of an air
del i very sRFSVIdR CORMIQYS H@S‘HVWFW%VeWFESé‘rea(aHg’& tg%ﬁg?lhg ‘%B?/Si‘%\éﬁ, AW ei n the

PAP devi cepressuttsdtideqPAREPYize)adehiv e taltghtssutroapli @ dasal/ordliasal mpaskithatt , and
the sensing ?)a6t|\i'é Sehd \bﬁ%dslete%ir%ggwrl%rgﬁﬁe%g}/rg kg%pggféé;%?dé Bé&{) #B?}elr%?]ghaftl m t he

patient by 8 st a sensor.” i Inc S nitratrng the
PAP devi ceqbstiettivstapnepsiandtaHewingtbe nafictieto kreathe nemrably doewholetnight prd AP

devi ce; ang. fsleEQﬁnﬁ oBQIPEN CSotSivBgt connected with the PAP device, the
PAP device enters a preset ‘i.ndependent 1ngoer tion node and perforns, a
Ab ey

prel oaded fi r Pnegammen type of PAEKSviceY is {Feayien prouidss a sPpsi#taitai r to
the pati endelivefy présshite RIS thResFPAPRich e BaNBOIREIIAMIE. N EdiexBAPledend ce, the

e et Tl P G B s i b FRITRGREET 2 L
gener at es pressugniak fttaiasefitty expiratiomngnd ohipher pfréBuddut the inspirdtiértne si gnal / dat a
pat ent ¢ raneFEaTRan A BARTROR B AR BBt ER(AY -RESTACHURRES, | 0% e
ai r del i veapnea/hypopnemamhdtdnetheasyessursfacedrdingrtberetot  iAnfigther ang,is VPABr ovi des
ngféé?n$ﬁ@a§z@% g’@\q}’? (I(:ig\yl?pf] %P%Zatgﬁgts thO& Plisfiffe th SRErHEY &fh MDaBed®NSI NY
breathing pattern automatically.
All these developments are focused on adjusting the air pressure based on the
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
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
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
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fl ow generator for providing a breathable air to a patient, a processor for
providing a control signal to the flow generator, and a digital

comruni cation nodul e controlled by the processor. The sensing device
includes at |east a sensor for acquiring a physiological information from

the pati erBaSIngQﬁ- FESHRadfulfm&Pt ai ni ng the physi ol ogi cal information from
the sensor an erating a signal/data accqrding the et 0, e%nd a digital

communi cati on Tr}r’ﬁd’tlile@t elghe PEﬂS?Iﬁd“‘fﬂ‘i‘“%égtBrpb%Véées%eXtm leairdeBXSYdevi ce and

t hg isenSI hrhgs@mmw;ﬁomm”gwmaﬁevr:w alddleeaeomm@ﬁmchemngidgn&aéommd i cati OE
modul es t or sending the n [ nsing device to the
PAP devi cé ? %Eldg}g}?e c§8r§f?%m%fer?§e g?‘f“gllh M g] @%@rygg%é%\%%? of the flow

gener at or . Arldéghies objeheofithe ptea¢nt Gavention tsao ipoyvidepahugxdendebletairedebpgrydevi ce
and the SensiehO gkt fie Ritnh siRleRBoRk BV Qs RN Mhibh M AlE OF Wi rel ess
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be. but noTuMVERB SR i WFRDLRIAIAR, RR e BEbOROR bich Ui fery 1R A6

f1 oW pr essemes as poistonnetingnittedie wkiemnal prasipgglevicel ow/ pressure sensor

assenbl ed W t FgfiingotHeb b&gct STRY BreSE ffenti s 'i'@ 1%"\/1de%3erxtenﬂﬁl§l€ aﬂet ector,
body position sensor, novenent sensQr, el ectrodes electrodes,
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dependi ng effectshe patient's requirenent. Then, in a preferred
enbodi nent, the PAP device/the sensing device is i npl emented to show the

therapeut|§ T\,ﬁgﬂ % E[?;Epﬁ@g Ni6Rt rent, for exanple, RDI (Respiratory
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Di st urbance Hypopnea Index) so that the patient can
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add ot her s@nsidgcARM 664mproparitiEnSasar(s)) for adjusting the air
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exgr’rpl e, b&'éllv@@ImgdidTbﬁeﬁﬂ?r @élifveﬁ;&ty&teﬁ@%chid‘h@g 4 PAD rdmalbe @ﬂki;d ab@ultngr@sme; ation
and air pressure e tr ther rela
i nf or mat |poW rﬂ’i’l%ﬁﬂ‘ﬁgﬁgﬂ"??‘fsﬁ qﬁplpb(,@ @[SM@AQFBE{“[S ﬁé)allrﬁ ?Rgtleﬁlﬁ ggnt
i nventi on, th!eme@dtg deviue it osedhte asquisi pmSldmglaaemﬁmmmtlda§rotrm&1e31ageralb/ydtat ato
the PAP de SRROSHChYihol %;@E’sfagybmle R 1P PEANLL B ggfa

Ice in the

delivery r%fis i nfornma of i v oLV
gener at i onthefsenslmg &ivipeds$ cetateated with theBAP Idevxnaraed if the sensingiavicgds yotsyst em of
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ext ensi on or exanP rouC? he netvvor f) (ge PAP devi.ce or the
sensi ng deogeanbpd Q*,’@ﬁaeﬂr?l@? etdﬁgstsaértqe. WS/ Yla’f s Rrevidpg g breathallen ¢ o

differ ent Piatd @B batié; cﬁh?ﬁie%leﬁlﬁxhgl@éw@e(lﬁldd)ﬁﬂe@ﬁé& ,WIemae PhPQlégi&etthePAEt wor k

upl oad, gesettln s, the oncﬁ)eratlon rec& %53 t he rel atted da ﬁqa all can be
transm t t eBCYIEE HRIS R SABMONAPGTAUQR midles o IHEPS tELOPHARN PRFIANGIIECYS at i on about
t he treat neakd anthe dequinedtipliyiseddgical ifbridtons dietsemsiisg devicegenprtdsar ned i n an

easi er andsirgrr?glfﬁa%ftfore getnid}/n% 8 PAP device, and the signal/data involves in deciding a
second air delivery behavior for providing the patient the breathable air.  And, the
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



As known, the PAP device is quite expensive and the patient m ght not
afford to buy another PAP device as the demand changes. Through the
architecture of the present invention, the demand variation can be matched
by changing the sensing device, so as to save the cost. Further, since the

cont ent S) Cﬁov\t/ Q&]eﬁlt&glﬂ bRRIAnEA BrafaBR a‘i’ﬂota'lﬁtlémpﬁpﬁl{éﬁssbhﬂ)r @th af I t he
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anal ysis a orlﬁt11 % for a uat gnl en t?ﬁx tv\r/attarlle(r)a0 rocess can be
moni t or ed gheby &omgellif PEFEOH Yok Pehay ity & Tes e present

i nvention i s a{ae), thedingttelcbonmnmlpmmlmm@&sctrﬂthesli’@ldel@:m the serrtsmgdew ce
including a 1c§ %r? g ?rn%l%ﬁl%ﬁ{ed t(? érr?&ﬂf{v[r!:&]gn(ﬁorp\bﬁélkgc%g{rﬁlﬁllcdhfe&lgﬁﬂpt' on from

t he patien cessor ai ning and anal yzi ng ysi ol ogi cal
i nf or mat i osach poer omltls ensyiermabdeviesd sech asna eerapyier o arhasdheld dayige.
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a digital conmunicat’ion nodul e for comr},; ati, n wWith a ‘ﬁ‘g‘é‘t whi ch supplies

a br eat habinforpatien pioyilediby thoseasipgdedy te{”ﬁ& the QiH“&Hé? V&Ygener at ed

?ﬁ COL i IP ng PressuRe sd @%Ib pf@dd@tﬁﬂﬁflﬁé @gbe?ﬁhcd a%fd@hffal&atﬂ?agﬁdmbbe transnitted to
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cooperati ng W W an ex essi n a co
net wor k) , smscaraaseyrd]l@i wish thet m@&&(n ﬂbw/mbqsalier'semsor aﬂslﬁié}b@[ddf”éh ﬂleﬁ\éblﬁ&es ent

:I)%\e/\?JI[\IIng eropéléeq?(?r @xﬁg{etr'ﬁe'zlﬂ%th‘a@@lzto?rb%h& b@ﬁﬁéﬂ Sns&lifb h2eRhPTI ON OF THE

fromthe f%ﬂnﬁﬁvﬁﬁﬁ %@é%ﬁ%ggﬁ%@%ﬁﬁ?@F%@HO%M/ ‘?%Eﬁ\qg eaf"i}gﬁgﬁgewg;ldof

Sxarml e, and t&n&)ﬁm%eﬂﬁ{e&tmrs aﬁthtﬂEIIypB%fmh‘metéaninhgda\ac‘:@amahysmor
raw ngs,

k showi.n devi ce
and the seﬂgl [fﬁ “HEKPFE’étegccg?‘iflnr}i’ﬁ pthgafﬁ?BSlBg ggvéﬁ‘?sct? SOANTHB i1 ‘éBg 2Ais a
schemati c deviow, sitiod plgral benséRodeciatldoitire angngﬂe&rw@dﬂmfbksdlﬁpmngﬁn t he
present inyention, 2B is a schematic view show ng the sensing
device in ﬁf‘l ?nérsrre%nreﬁgelggl ment of the Xr esent invention; Fig. 3is a
is a flow charTheshiovi prgferied copedimansrihoP P Hevies(thesemsingdeyiige igel i very system

of the pre {:méﬂt\-.{c?ﬂ)t éh%gﬂ thﬁ theragelilc re‘&ul't afté& eﬁﬂbﬁ@ﬁf‘deﬁt Yér@WambRRMG an
exenplary a ﬁ:?ﬂ Ication o (P esent I nvention;
(Respiratory Disturbance In: ex)/AHI(Apnea/Hypopnea Index) so that the patient can
clearly understand if the treatment is effective and if the selected sensing device
(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
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



Fig: 5is a schematic view show ng anot her exenplary application of the
present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
According to the concept of the present invention, the extendable air
delivery systemincludes two portions: a PAP device and at |east an

external delvdrpeelsled irfermalion (AR IRME Geviide 08 B ohInPIaUE Penefatlonesat habl e
pressured al I tgfit he patient which can operate independently or cooperate

W th the AMBensi ng devi ce. The sensing device is conmunicated with
t he PAP devi cEufflermdet, dreramde’ngetﬁmzsmpmfahé presait inveatiani dils@ie;id somhyctsy st em
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known i n tHesseagor(s) onlyi s omi tted in the fol | owi ng descrl pt| ons.
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provi des PHEMELIRVIGEFoqupicaterhtheiryi BBW\EQUg Eetwf)ﬁl% power source
24 can becmneetmdmapebxht}et}teqianemtw,anambumhéﬁ&ptmdpmgéx,at hdﬁﬁeE’AP devi ce can
have a ba I f t he sensing
devi ce Zotrérg{\n}ﬁ%@%ﬁgg ed dQ{a tﬁ%%/té&gg? ér‘?ﬂé/ ﬂtte nne(‘flf’ ¥l§§1¥w reto
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conmuni caHegQalrmslgnggl ihJeal dne2f the PAP device 10 and the sensing device 20

can be inplenented to performwred and/or wreless comunication wth each
other or wi t hIkPresenbinysrticeisialse relaigd fio aghysiolegisplignal erquisitieindsivised devi ce,

wi t hout | ingiudatg @Meast a senB@Sﬂoﬁl&?qulﬂlr{ghéi stdugican hiBEndtlf R kife fABndlevi ce,
e

whi ch delivers cons ressure vice 1Q al so ca be originally
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10 and the ext nsi ng
be transmitted to the PAP dev1ce thereby controlling the pressure of the breathable

air.

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.



As shown in Fig. 3, which is a flow chart showi ng the operation of the
extendabl e air delivery systemof the present invention. First, after the
PAP device 10 is turned on, the processor 11 will check if there is any
devi ce communicated with the di gital communi cation nodule 13, for exanple,

through USBefpitoast bRBeMinRinksh gﬂivlfues%mdlﬁﬁﬁleﬁérﬁal hithf&teret €rnal connection
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functi ons Qg (tl AR g@s%htclﬁ [l not be influenced. 2. If there finds a
connect i oril1 Orro1 (ﬁ xt er navgrglg\ﬁny ng devi ce 20; The PAP device 10

enters a combig %ﬁéﬁf atshsmagip yiew showing the Padedevicgdn prreferaed erabadimgpig t he
external gefRipiéehEmi&Rioad W || commonly decide a second air delivery
behavi or of tE EQP 10. Durln? ﬁlratl n, the PAP device 10 will
continuously EXeéR it fECheBifie evbThomrgdheisensing dsvirs 1AGWHET™d, so as to
accor di nglembotiarepeof the peperntahvemtionpde. . As the connection of the
external devi E r r AP device 10 and

t he external ??nélgn%ggle@?\%gﬁ%g{mﬁg BB% glﬁah]&goﬂ}ehg% tetn?igbégalﬁrd gﬁesr% e.g.,
aut hent i caystem ofifh¢ Miesedsinakitiog; so as to make sure the capabi I ity of each
other. After e ki nd of
cooperation bgit%mggﬁagéﬂﬁgﬁlﬂ{goﬁwgﬁm ?doérxee ng%ﬁbﬂ% 1%)12%?%%@* tes control,
or which KP§BH9¥ 8Bfysi ol ogi cal signals will be provided by vvhom if both
possess the CRjgabid 4 iche@bti® sl PoRhLalotier gRchplasHppitdtionrds thY présent he
cooperation is deC| ded, the common operation starts. During the conmon
oper at i on'"hi58 BRON-t he sensi ng device 20 will generate a signal/data according
to the acquired physiological information, and the signal/data is

transm t t @ETAJLERDPACRUEMION OFTHB PBREGFERRED BMBORBIMEDTi®UNi cat i on nodul es
13, 23. Then, the received signal/data wll involve in the decision for the
second air deAbmdlylgb@t}&\doﬁt:eptbﬁfhethamﬂi ifyerition, the exeaddbie dit déliveihe PAP

devi ce 10 E@:ﬁfegmog&ﬁ ri)A)ldev?ée 'a'f'% O%L%p( gge%f/d ta, or the

sensi ng de Ice can c arr i er g fe! dlgAP devi ce
10 vi a t hdhePiRalerigaisused to prOB@sladusathauh@pmmp@irat todhe patletnhwhmadew ce 10

and the sg éh@qn&%ghd‘&u%r e@ape?alt§9«1m@éxtm§1§§ﬁ§ %Heﬁk@VerHEDs@ﬁém For

exanpl e, en the déevi ce 'and t he sensing comuni ca%e W th

each ot hefeviegis Cammlﬁv@é@uw el BARedeyicedpr daerayning dhg eneraipnafdhesainsi ng

devi ce 20delb%r)t§5@td%{%gggl\éfce 10, or by both, such as, at the sane tinme, in

turn or based a gi There i.s noI m.tati ddition to

t he master- sI%l\%serFB%é sgl’}‘f%b‘g’dsalﬁww b@ﬁ%?WIHgFQ%PWIWQBECthat t he

PAP devi ceenbihgaleqict besordiny 3 ﬂiquesfeﬁd invéftien@id Kps. 28hi28whigh eN@w tizpped with
.the .sensing

th
v ce. 20 AR TR g s RS iR e e BB pinph b P PERRMMURT T he pap
devi ce, oAstshewnvtbe PABdedce hd of thetpresantdavention isgplhdes agpriaessdnd 1j aflownat i on

provi ded Bé(netrzﬂ& Ff@%ié]gil communication module 13 and a power source 14, wherein the
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 digital 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
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



device 20, or, particularly, it also can be that two information is
conpared to decide the nore suitable one, for exanple, to conpare the

t Herapeutic effect for the patient. So, there is no linitation. Q her
than providing the signal/data to the PAP device by the sensing devi ce,

t hrough t heodisgish@lld eQH¥E 0GR bﬁﬂ*ﬁt fntf@fa%é%aﬂ%w, ffe ﬂés?@hlfnggé gﬂd BN air

delivery-related information tqg the sensi n[% egvi.ce 0 i asli s of the
si gnal / dat ¥13fd aefES0BFES NeMEReH YRCCHR PRt itfgrface is welh kpawe ibthealy Bigh t he
i ndependenbmauted ihhige LUBWE dReti@ionen nodes, the PAP device of any kind can

regul ate the air .delive behavi or .t her eof, by cooperatin ith the external
sensi ng devi Cef:‘urglgnggret er?éfe@?\fﬁ?fgl%‘feivécﬁtzoéx?lg&jiarfgﬂ‘é‘ﬁf(g A, atqﬁ?ﬁaexarrpl e,
i f the PAPsaisvi 2% aidigital cgmmahicatien Gedile @8yarien pdwerisodiet i24,ewhereinnk|;¢ gnt _
pressure, 0 3 evi ce
an be. pr obiCAEqO P! flrolh  sihefle JeelcEdo, BEIEAE22 RS phishlos AT 2V G
function atnfamgitioppelaigd tovhmpatient agcoriiag to diretions froai the prasessef dtrsuch on f or
execut i ng/ agliftest iheBol SurfARRf MEOSeRiISSt, of MAAE Iadd bdthe HBnBiRAR AV ce, APAP
devi ce, or VPAP device ﬁl s% can obtain exqira. r¥5| ol ogi cal ‘llﬁgf or IT&EI on of
the pati enfOTPERCERN RadWF ¢4 cyeshicsantesterpal digitat COpMURICRtRY. SRR 35 Withe! i very.
mer eb;t; .t the digigibammmnicafion h@daiermdﬁltme/mwd@temxg, and d:tﬁad@ﬁ;g@free zu:cur1 gt e.
en, becayse: S Y ara romthe vice 10,
There 1o nirided rerBAabddellie s fheeialioR AR Fird I ROVE SO0ER AT Gevi ce
20. The pr baakgshergbahle pattary.iapdicogespoadisghystha fAPalevive cadhae 4 batierovi de an
accurat e pRYRLOPGhdring i wtféﬁk ! %temtﬁglycﬁ@ sghsﬁ@c& vycerz%gdaﬁ%nﬁéa?g)var lation
| ogrcal corid t e

of patient's physiolo ition, so e second alr ivery behavi or
which is c%?g%ﬁ devirsdhngaah g PRREGHNE Harede AIUig threRower. c Ahersfpe.dbRit o t he
patient's pe#hifatieat hi ng pattern even nore, thereby inproving the using
confortability,a redyci ng the occurrence of. arousal . . Consequent |y,

t he operation %?aglﬁeeglgﬁ? ecr?gHB'i“Bcaé’iOP ”&‘éf“?‘??gﬁy%?é‘?‘@m&&cailﬁéna&het he
present i nseningaevice 20 ¢ambe implémentBAR preformewitél amalforovikelessi | | keep checki ng
t he connecy i i Lkt S| IhC de fhe _operation node, but
also will ?é}rﬁ@}lgg%&vﬂ ?ﬁh '?' ﬁ% dstg%sog%{haa@velzxgeé% 336‘% t%%e’dsyﬁ%ﬁ%’@acl%wu e(ﬁjoﬁ%t the air
del i very f bandbpldaiemicagvishdedinetativher apeuti c ef f ect. Then, how the
sensi ng devic [ . [ [ [ ' '

descri bed hel g%ve.ys@de_g’%égﬁg‘r"gF???h{eh%gﬂﬁr?ﬁ{%ﬁv%j %gﬁhidnéﬁéérjr%{"?%aﬁ‘}ghsc ®can
serve as t e Mdsdeyiced alyoecan b originatlp wrevadedovithythgdiegtion@ prasswe gnal / dat a

i ncl udes, hyjhistmeht, bidh dse4 BiFATEddVRERIraAPAP fXfdeCand RBHIQEESY R Of sl eep

oD D b S eSS i Vel © °9' °2
physi ol ogi adjhstmentd fdrieaample, thegr¢zatireemntue, ths llkhge orttherdspitatormedyiclen f or
deciding t ji‘ﬁatrig, %l?é PR 8E\>{cecyc%t)%irggnt%l tHéj Sr%Senl? lijrlgverr}ﬁ(tm 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
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.

1. If there is 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



limted, respiratory effort, air flow, flow pressure in the mask,
rovv/pressure in the tubing, and EM5G on torso; the information for deciding
the occurrence of sl eep apnea/ hypopnea includes, but not |imted,
respiratory effort, air flow snore, oxygen saturation and heart rate; the

i nformati OBeﬁanor%?&bQieagn H{Eepr&ieﬁﬁ)‘? ﬁtﬁ% th Bf\dv‘rlﬂeeagbreg’tﬂablgﬂf’esgdr@a 51?@0 EEG

signal s, EQG si nad t he 1.nfof mat
deci di ng tﬂenﬁaev péigrqailfi}he#’ |d&wé§10&ﬁ C%P%Fvlﬁ?,tt%alrB%‘&gﬁ%b%hamn i nb
movenent, &l bEN@lv&hgga|b$eathable ait Ravagiglh fikepregyurd, Bpefrth@RAPAspiec 10 @fa ai r

pressure d he tr.eatnent which is a
oot h pr e PUEgvEs ek delSety FROMREN I Be drlelBF BuRPEERIIL R, o™ he
preset | evbétweemtved prestunes. t Adempens the opgieskiunetiorsioé thedtid gevoeekwilan

provi de thg natihfiMLc8qore confortable period before falling asleep with a

| ower pressure Peve Here, the information for deciding the ranp process
i ncl udes, but not I|n1ted EEG EOG EMG and heart rate. Therefore, in

the present 1fm@@ﬁhmcaﬁec@ﬁﬁémhe SOARANGnARY H68ce2E:Ppl ays the role of
provi di ng the Rg;&]grgtl on or _deciding the behavjor of .air de{] E‘EB And,

as the sensi ng gvigg! ?ﬁ‘}FrstcomnF QRSFANIOBARST 5 In s mefethe B Bnal s/ dat a
can be gendedtelD 4l theekierial t;emsnhgfdfeelce 20 mhqumnmmml@me a secoRbait i cul arly,

I n the preggnfe B'e‘h%@%o‘r% hetﬁl\ep ) "Yélﬁrm 0be Vsﬁloﬁetﬂz?‘%APCcf%UR' Qﬁ%ﬂ”h the mask

or the tubrng rec det ect ressure varration in the

mask/ t ubi ngontmousimchqcmh@:mrmed;tm %wnﬂmseobnedﬁvlngﬂﬂ Ise ab ¢mreggudingly usi ng t he
convent i on@ﬂlanggqyg e odensor which is nounted in the PAP device can be
omtted. Besi des, advant ageousl y, si nce sone physiol ogi.cal signals,
such as, airf|dsthemoanectionof tharsxterpsl sewise friggerssbp o0mien oppi3Hen mode. acquir ed

from posi t A Rdeviged 0t 1@ thattemtl Snkiggdevie2Cill perforab@négotialien mask, it is
nore conveni ent for t e tgcah i ent éo co ine the sgﬁm n dewszﬁlth sensor on
8Bt

the mask, PEFC¥x&RpPE e‘B “cdﬁléa 1% 59 PHIY BTSYF sk itself
or conbi neeadha)tlEiG Alﬂecthlemdgstlamhtpmdess Iitwadgetade that whickikigl éfhe mask.

O course, r I t for
limtati onC(T)(;z;)%cflql%f1 %e{&%e or S ‘gxrggbeaﬁ& &Qlinﬁl f%fclh Jn? Zérwﬁgicérg?]blt lglgn be
used to adjcu@tofmhw@lleglcalemgnqb&edlsbﬁmoalldled bhmhllom i dbthripssass th@@apatelsstefnt

i nvention. of physiti§piflsl QWi RQuitplne 1 i sts the physiol ogical information,
t he enpl oyed sensor tor acquiri ng t hereof and the, sl erg i nformation

correspondi ng Afer the soongsrtionds decideds st GogHRRN ORSKEINSATE. | s f or
illustration, pafing e cbmmdrﬁspe%non m@f] thebendig/$@videQd il genbiatRVATI ON

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.
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 sensing device 20 may
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
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



SENSOR RELATED SLEEP | NFORMATI ON ECGECG el ect rodesSl eep apneal/ hypopnea
EEGEEG el ectrodesSl eep stage EM5 EMS on chinSl eep stage EMG on tor soEMS

el ectrodesRespiratory effort EMG on other positionsBody position/novenent
EOCGEQOG el ectrodesSl eep stage Air flowlhermal sensor (e.g.,Respiratory cycle
t her m st or devidee2(ynt, pagitplaely) ShBepamps et yPRRsIEAtion is compared to decide

the more suitable one, for example, to compare the therapeutic effect for the patient.
So, there is no limitation.

Other than providing the signal/data to the PAP device by the sensing device,
through the digital communication, the PAP device also can provide an air
delivery-related information to the sensing device to be the basis of the signal/data or
the reference for controlling.

Therefore, through the independent and the common operation modes, the PAP
device of any kind can regulate the air delivery behavior thereof by cooperating with
the external sensing device, so as to match the patient’s requirement.

For example, if the PAP device is originally a CPAP device which delivers
constant pressure, by cooperating with different sensing devices, the CPAP device can
be provided with additional capabilities for air delivery, so as to function as a BiPAP,
an APAP, or a VPAP, or to obtain the information for executing/adjusting the ramp
process. Identically, the BiPAP device, APAP device, or VPAP device also can
obtain extra physiological information of the patient from the sensing device for
further adjusting the air delivery. Thereby, the regulation of the air delivery behavior
can be more accurate.

Then, because the sensing device 20 is separated from the PAP device 10, there
is no limitation to the installation position of the sensing device 20. The principle
for positioning the sensing device 20 is to provide an accurate physiological
information which can directly reflect the variation of patient’s physiological
condition, so the second air delivery behavior which is commonly decided through the
sensing device can approach to the patient’s real breathing pattern even more, thereby
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
a better 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
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



Pressure transducer Respiratory effortPi ezoel ectric pressureRespiratory
cycl e sensor, RIP sensor, EMGSI eep apneal/ hypopnea el ectrodes on torso
Snor eM crophone, piezoel ectricSl eep apneal/ hypopnea pressure sensor,
PVDFrel ated Oxygen saturation PPG sensor (photopl ethysnography)

Accel er at olimBkd&eespiptoencfiyioainew, By pResirt irdthe mask, flow/pressure in the

tubing, and EMG on torso; the information for deciding the occurrence of sleep
apnea’hypopnea includes, but not limited, respiratory effort, air flow, snore, oxygen
saturation, and heart rate; the information for deciding the sleep stage includes, but
not limited, EEG signals, EOG signals, EMG signals, and HRV; and the information
for deciding the body position includes, but not limited, body position, limb
movement, and EMG signals.

In addition, an important aspect of air pressure delivery during the treatment is
the ramp process, which is a smooth pressure-rising process before the delivered
pressure comes to the preset level, namely, the therapeutic pressure. The ramp
process can provide the patient a more comfortable period before falling asleep with a
lower pressure level. Here, the information for deciding the ramp process includes,
but not limited, EEG, EOG, EMG and heart rate.

Therefore, in the present invention, the external sensing device 20 plays the role
of providing the information for deciding the behavior of air delivery. And, as the
sensing devices 20 employs different sensors, different signals/data can be generated
to conform to different requirements.

Particularly, in the present invention, the flow/pressure sensor combined with
the mask or the tubing can directly detect the flow/pressure variation in the
mask/tubing, so that the calculation for obtaining the leakage as using the
conventional flow/pressure sensor which is mounted in the PAP device can be
omitted.

Besides, advantageously, since some physiological signals, such as, airflow,
EEG, EOG, EMG, forehead/ear SPO2, and snore, are acquired from positions around
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,
and other factors 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.



Body position Linb novenent Accel erator, Body/|inmb novenent EMG el ectrodes

Fl ow/ pressure in maskPressure/fl ow sensorRespiratory cycle, pressure in the
mask Fl ow pressure in tubingPressure/flow sensorRespiratory cycle, Pressure
in the tubing Heart rateECG el ectrodes, Sl eep apneal/ hypopnea, Oxi neter Sl eep
stage (e.gaplefRV anal ysi s) Therefore, when the external sensing
device 2 ' '

0—caonnectsto-different—ktnds—of—sensors—22—t+hePAPdeviee—10
recei ve di f FAPEHOKORICAIs i 9?@&%@%@“ a, and based on t REE&HEIhi cation
t her ebet ween INFORMAQIANIg t O e received signal /MEqum(ﬁfﬁ,ﬂq\gme 10

wi |

can perfor]gtgl fferent patter nsE&Iﬁheﬂrlql:crtqo el i very,—so

STeep ApIYPORRS g

sui t abl e_a delivery pressure ®St hrough th
devi ce 20 BEGt he present i nvenEEGreledtiodes

Sleep stage

EMG
EMG on chin Sleep stage
EMG on torso EMG electrodes Respiratory effort
EMG on other positions Body position/movement
EOG EOG electrodes Sleep stage
Air flow Thermal sensor (e.g., Respiratory cycle
thermistor, thermal coupler)  Sleep apnea/hypopnea
Pressure transducer
Respiratory effort Piezoelectric pressure Respiratory cycle
sensor, RIP sensor, EMG Sleep apnea’hypopnea
electrodes on torso
Snore Microphone, piezoelectric Sleep apnea/hypopnea
pressure sensor, PVDF related
Oxygen saturation PPG sensor Sleep apnea/hypopnea
(photoplethysmography)
Body position Accelerator Body position
Limb movement Accelerator, Body/limb movement
EMG electrodes
Flow/pressure in mask Pressure/flow sensor Respiratory cycle,
pressure in the mask
Flow/pressure in tubing Pressure/flow sensor Respiratory 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

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

suitable air delivery pressure.

‘That is, through the external sensing device 20 of the present invention, the

flexibility of the PAP device 10 can be increased, and different from the conventional

10



flekibility of the PAP device 10 can be increased, and different fromthe
conventional architecture, the present invention significantly inprove the
adaptation of the PAP device to all kinds of patients. I n addition

the type and the quantity of the sensor 22 connected to the sensing device

20 are al SgeRRknlrShe bt&H invEifort § ﬁfﬁ%?@fy o RAnY MARMIAAUPAS 0
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del i very pdevdesupallkindsPfpatieie occurrence of sl eep apneal hypopnea, the

sensor can be pel@gibadht eypeaind MK q@tity dfithd &Ghsord? cdnhedttdW tBEBEBIngW th a
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e that. the sensing
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oper ati on safgmuniches odhpks PAP devitdimdepeitientbn itadso dae bt lbat of the semsiisd ng devi ce
provi des t

e .physi al ogi cal i nfor ] O ' ' he air
delivery b %végﬁsg‘?rvg%%%ﬁlh ic%tr@ﬂgarsg% t(g(.)r é}g&}{?ﬂ}}\é p‘ gercﬁogrrfl@giy%}@ﬁf ﬁ‘?%’ggg%ebati on
al so can b@&h¢rhforgdinsre monaddwiitagioni rect |y controls the delivery pressure by

sending the i gl aLa A% A GATIR ATy bRtk B BRUAGG of the PAPRRVRSST bl &

way is the Si& dat a” causes the PAP device to inhcrease/decrease the
del i vered prdhssensingmnvice,2dnipdescribed ankelensi ng devi ce found that the

patient had a Firght KDli{ Aolldve! néficedioraiallpBIRBAR hevieke(GPAR, BiPAR, aPaPr e i s too
| ow, the s%n5| P?gcdew ce caﬁ. control the T1ow. etgetéat or to increase the
: t

pressure viIVAAPIFECSPRFFEPY WHRIR A RTFTSHIe THREG A5ESN SRS Rt W8 falls in
t he preset cordfigRtionief the dastol/esebniaking in & Snsissigledhat thesdosimpsiesieadamg t he
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Accor di ngl ,gu[aﬁeethF(?EeSF‘He Wm{sﬁ"é n§¢9°dyel i very behaviors over the whol e
process provi dashacgnees wperatipmenogde,ahé baperation therebetween can be that the

sensing device provides the physiological information and the PAP device decides the
air delivery behavior according thereto.

Alternatively, the cooperation also can be the sensing device directly controls
the delivery pressure by sending the signal/data as a command to the PAP device.

One possible way is the signal/data causes the PAP device to increase/decrease
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
modified continuously. Accordingly, the record of the air delivery behaviors over

the whole process provides a pressure-time profile.



Anot her possible way is the signal/data provides an absolute target
pressure or a value of pressure increnent/decrenent for the PAP. For
exanpl e, the signal/data can directly indicate the PAP device to achieve a
delivery pressure of 7 c¢cnH20, or to increase/decrease a delivery pressure

of 1 cmH20. Anohdirdr p‘%@ﬁﬁl‘em&ﬁy j¥ehe é@ml/@atﬁ%ﬂf%%h abgtﬁulﬁrt gétLHr@ssure ora
i ncrement / decr enent percént age. For exanpl e e can

th evi c
directed t balﬂf’e‘éfflﬁﬁ%sérellﬂ%efrﬁét/m?ﬂt forths BFe, F‘Hrexﬁ’i’i‘p g}eegé%’éiafkﬁa 3@% t he
upper pr eS&l%Cﬂyhlhdﬂ:zite thetPA R dmtb%l‘:hlméd(ﬂiverwwwuﬁe <bﬂ57 ﬂth(i);i@ tan al gorithm

related to. a ure, so tha APd |nthe
required p‘rnﬁ"segff:? ec{ﬁa eﬁi%‘(ﬁ%?f%ﬁlre 81t nglz eﬁp%SSl 8’%’ 4 embodi ment ,
when t he PhBredentitbepriessuse BnRAR,nt/ﬁdmemclgmabmdattagecarFObexalBIEid, thoPARal uat e t he
sui tabi Ity 0fe & %e?i‘ir%éé&l”i%dé’&édé@%%ﬁif@sgﬂE)}égghrEhtﬂtb Gé&ba{s‘é% 90‘%6}1?6’ the
expiration periods (I | e signal/data is
gener at ed BRRSEaresTIre KRt ol Soi anather RossIiRWRY I toPRRYde Hnaleemtbm islataditat or v
cycle, suchpaset @s@ul%l SLMaha PAP deWRB chhebtginghéeteqdirédpbsage ¢ian shift the

| PAP and EPAP to mat ch different sl eep stages. Therefore, based on the
regul ati on HEUHAR sm of t he present invention, the Bi PAP device can achieve
a better theradettover, af 4 peferred emhoﬁlmd:‘rm,uulvhhrtthe RAPideeide iswmBiRATether essur e
regul ati on, ab I rod ny ki nd
of “mechan SaaBctn R aed Rievelsalsbt AisBiTny Bohe pPissre TG hOed BT

sensi ng dedleoesm@tlmegm,d ﬂa@@xmmo@memé&@ eplPéé’sﬁ!ilﬂé*:PPi’dﬁ) f Hprtharnifthee scope of
the pr esengl halMGRts g&lerg@& bgﬁﬂr@ﬂ r@za%ﬁ%w%‘ﬁf&ﬁféhﬁﬁoﬂa@r &@H&Wreﬁﬁ]ﬁt&?ns' ng

devi ce 20 a SO can g} orin he recor ded
operation exele su¢h asy e\&Eprétag?sth@?ﬁheH@“éVdat%@s%%?}y é@nI PAE apd FRAR i n or
removabl e pRRRICY different STEQIB Qtages. t Nenerarswel based b@t}ié&@@&ﬁtﬁdrﬂﬁbéhaﬁlsﬂfbﬂlﬁﬂ have

the opportunity.to unders e treatnent ses an e patient's
physi gloogl B Hh"(?f“t‘?‘br’ihe BiPA ‘%etv“iesﬁaﬂﬁfmﬁvetanlgetﬂef ﬁgrarpgg%? e onppatter n will

be different akslould hgnoticedhiyaitiod prgssued regalation atwve isodh fas]lusteitight 1 oss or
wei ght gain I ﬁhﬁff fh PAP
device are %ttt%ﬂlﬁﬁta o afl&)g? E&?%h&eg? Ecmgww@ tﬁggédg@ nggn f‘%k?gn
frequent| ytheﬂzéé’r@rvmeeandltlne semelngﬁevla@meg@la@ft @é@hv(@@p@rﬁs%qu mayrfalhia the

expect ati og,, ya@t}g?;rés%ﬂ{mmldﬁeed to ask for doctor's opinion. And, through
t he nenory, lp tor can easily accezﬁs t he recqrds. ?&Semdes owing to the

sensor (s) of thethsanerenthedi\l davicerlfrand{or ghe s5asipe ASNIFG @Fof%eod’éﬂ’lvery

pressure, Qfifher mé'rﬁ@fyujo foﬁ*%@hﬂ@&h@fécoﬁ@@ Bpésatiort diea 51 @epvinlagsteand/Meret he
body p05|t| on, durin t.r eat ment atdso can be recorded, so that t he

doctor can KONV 3 Qe@ FEhIHEMORA A e O andi ng about the pati ent.
Further, if t hEhmagﬂntly: mémorypthe decbettchidcibe carehoieahd eppdrtugitp&i i ent can

visit the do Lr ctor wants to
nodi fy the E@?&F‘h‘g‘i‘eg eg?gﬁée%gw cehgﬁﬁggf‘gﬁgﬁgﬁ@"%‘cgl Ogglélgﬁect |y stored
in the menory Rsknavdethanthe respiratiompatieot Wit bediffortnhasordingite PAP devi ce/ t he

sensin de t uch as,
P A vab hETIGE eI W TR RS i A3 LA BB R0 bl ﬁi"";%‘ﬁst?nq devi ce)

after each Cb?%rl’é‘thie @ﬁttmg%oﬁtggf APlevisa areestitl 5@3?4"%5%“ ithg PatiseE k PRYFOIPEES apeut i ¢
effect and sRMiiGrEIRNAR! L TRESORS, 1ﬂtﬁ@tﬂé¥®%@u§éﬁdc€ﬂépaﬁ§&'roﬁxﬂﬁp| e, the

sensi ng device (sensors) is sele ted I erly.ar th
physi ol ogi E3PECEAR;: e 8 qﬁ‘éénaé(ﬁ’ﬁ kég%‘ioc %’HPOIF os‘g ‘g (3&5 the
i nfluence Trﬁ't‘ihdﬂﬁ&h@@@ﬂéﬂ dﬁn%ﬁilﬁ,cdcces‘smhd fecondght Besides) (d\emgtto)thu}ﬂnéo;(sb be

settings or, to add.another se sens evic r.r he ori gi nal
sensor (sefs KB RRIFHES no{orﬁ qﬁ: erhnglﬂe?tltﬁgS%(':‘fe%ﬁl)ets%ée ﬁ?}ges@%&ui nventi on,

t he ext endaifbenaivd, authastthbkleemstegd aslddrunebeadygwsiian, dirmg thé yreatmsnt i t r at i on
Process. alsozﬁl?béfe%ggfehoﬁathattthé @6161‘0(9:111@1'219& fiiord ﬁ(gm]%]tlgﬁed: AR Lﬁtﬁgﬂsféﬁd?n the
patient uses t vcelnteseep ab Wt ng mu I'tiple
sensors at abois thespasient. ndiurtber, ifithe mﬁ@rﬁﬁdﬁ’@}%@mﬁpéﬁéﬁn@‘éﬁbe& theust the

del i vered ?Eﬂ‘?@rﬁ@&?vﬁsf?tﬁb dUcﬂﬁ‘%"y dnfPEr Qr&'fh(; e Tl'fhfnofﬂ”fﬁé d&lorawsHis r ed by
the sensor

For exang %/ Qbt di n| ng ﬁ RDI ﬁpﬁ r cg ur bance
| ndex) / AHI ¢ meddnthass ’;ﬂgéﬁ hedt de\)’éﬂeu@ec M &Hh Feé V&Eﬁ%‘f P80 eval uat e
t he therap%g,ﬁ&y a;ﬂdhtlnéVbreover in addition to treating the obstruction,
anot her inportant purpose of titration is to find the m ninumeffective
delivery pressure, so as to reduce the occurrence of arousal and al so
provide the patient the nost confortabljg using experience. And, the sensors
usual ly used in the titration process are those listed in Table I.



Howeéver, the traditional titration process has sone inconveni ences. Since
t he PAP device can not directly communi cate with the sensors, the acquired
physi ol ogi cal information nmust be anal yzed by the doctor/technician to
obtain the desired pressure value for inputting into the PAP device.

Opposi tely, aqﬁ%ﬁﬁfhgﬁerﬂ%&lxl?l@mpﬂﬁmdév%ﬁﬂé éé?n@mg%@n@b‘%ﬁl Bé"ﬁn;ﬂ&ﬂéﬁt&ﬂ devi ce

can have a digital comunication wth the PAP device directly providing
t he acqui r@cﬁhﬁr‘ﬁb‘? Beasgeaiesylh sushas REOYA] e (egp ﬂéFé’\‘;‘g}E:Q‘eaﬁll%Pth t her

because t hgrefaa& MGhEHsER desiceXafirrgendPetativhfscetkethel pitient carhensily t r at i on
process be

0 re c veni ent, far t octor/tech LCl Furt her nore,
if the wir ggglerrg zf?{éBanéﬁgBWItF?Vm&q‘ o4 VhelE g%?)\/e i's used in
t he titratéxampbe, cbluremsmg kiev1do(mnsdr$)es:bﬁi¢o¢¢dalmmaperb'>meh¢ patiset’s he conveni ence

even nore. R}gsgﬁﬁ]ﬁ%&?@%ﬁb%ﬁéﬁ&ﬁng&"@g vfezéeﬂt@&s off 51h%1ﬁﬁﬁ'entcb tHeat i on

process, e sens u}% can t ansmt he | nformation
about res pthﬁ&ipﬁ"éiw eﬁﬁ@t,rsoetrrplgbrm ptognediby thesettings %Frioéﬂfiéﬂ?fhﬂ W¥a¥ce, so

that the dagtged a@& of tePMact @b origindl 8aksot | s@ﬁsmgmé\h&d;r t he data such as,
t he RDI/A%‘é %Zd rrer?crﬁf thegasettl (

advant ageous| y! aﬁﬁg‘QHaS@ﬁcHoﬁ %er?éilﬁ’fe?tl“gfrﬂﬁr%twf"ﬁ@l?gf BP?P%VS% let he present

i nvention, amhmmrbalsblcam sitmpdify dreacesion ipsocpss: f orned in the sleep | ab, for

provi ding oI orgORREEEN firfor n;S}BQ ST ROPAP fiREL ﬂ%pegatgwreg&e pgmge of

del i very pressure on the other
hand, as bdé¢viee lusf,lefdslattp llab rmth mrtelhpg\mdep/lie genseeprat &@cﬁp@\eétree wp that thener

sensi ng deHb&&(&%&hﬁélﬁ'&@aﬁeﬁffud?'ﬂ%%'hv@ﬂé@%?éd&ﬁe 'E(%‘El% BeginpeBsked et during the
titration process according to tE“e Esent I néﬁ?l;' on, since the
cooper at i o maneeﬁcq%dﬂwheémseré aﬁ@ir aEPLe Y PRigIHRS the n automatically
decide the I@ésfnr@l@b‘ memrban@éuﬂda)/AarlhA@ﬁeava;wnb@md@epm tiRossi bl e.  And,
when pr of ess anal FI ni ons ﬁ-@ @ gt}ed eoa '? oreog/er Cﬁﬁessure settings,
e e s it
menory, Geqmnplt ction, laacthe purpo 1ra 0 minimnmdat a to
Obt arn an exel marl?ve%fg}e%ﬁ.le O tars '[(S:i FC&\J etrh¥ 8e+l{}&:?lcé QF arHRsra?ar?d) Hp(; s&%ﬂ%leve the

data, the ﬁn?célvaccura ained alr ft§‘>r/ t he
renpovabl e Hermatigntdhamst comforzile BeingrexpsTignecar db theeee%)r%USleUﬁHS%Jsm SD, CF,

MBS, MMVC, X@lectﬁ{?ﬂo gfocéwrét}ﬁﬁéﬁste@ﬂpmﬁléh a corresponding interface, e.g.,
card reader gl ta stored In the renovabl e nmepory can be asgcesged by a

comput er or ot Havevrathe gaditippglititgation REACASS RS SABHHIFOBYCIHMCE Yy | HRO!
accessing PAP deGDVADhR AWRORY Yornmumieats sviltxht bensoel werakqultddq)hgrabmgmabr ed in

the nenory.can be u ded a srt t.he p ovvnl gad data
via the neftiemet ‘t°8 ?rﬁ‘?ﬁh‘%?g%% tﬁ$ ‘i"?@ey}gléc‘%'é’ % (fglr% PEPYS i n
menory, it v@laafdrenpumh@nmt}ed’/ia’sddvm PAP devi ce/the sensing device directly
connects to th ter/d the data
access, upl oad ﬁe Aot od %é&)ethg\np}ep%&g%%{&%%?%%ggﬂr?%gg%g%eg\hgé){aﬁe net wor k
via the cohmﬁzedlgdd\uouenuracmmndvlﬁgthﬁBAQrd@tflherforrﬂi@f:@Y peyidnpihgiaganitedof t he
present i n¥ﬁi§ﬁél8 caltlnf%n"ﬁ fiof'® thé’ PAE deviel 818 fRMeAbR LG Q:n‘éln"g*@leaice is

conmuni cat er ace or net wor k connection. For exanple, through a

bui | t-in nexchengeabletandiexteadalle, the Haption prpesss bw&eaceeveal%aeme the PAP
devi ce/ t he ys8PSicBhicigyi ce can connect to the network to perform a renote
conmuni cati on. By t networ k connect.i on, e Ioad t he
data (such as,F%“BH%%h%&i‘r\é@FS ?%@Pﬂlﬁ?tf%’rlcaaﬁlaﬁyp (?Jers I%lt ed

i nf or mat i ongeddih tietytrdtioMeprocess, fthy daxarpdimician craaraxpene:imet}wdomeenhenoer an, or a
websi te bei n%}accessed by the doctor/technician, or a website which

provi des af ¥rs for anal ysis, so that the doctor/technician and/or the
websi te can pr @hiodgh métetese doropiunicatie, duaghteitration peicpsst the Badt i ent to
modify the 3abbilidsndhe 8 \Gh t2inRlke HRHMELY 57 LEPIEdE dBiVRrfevi ce and

t he sensing
pressure an 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 settings of the
PAP device.
More advantageously, based on the extensibility and flexibility of the present

13



Simlarly, in addition to obtaining the opinions/diagnosis fromthe
doctor/technician and/or the website, downl oading the settings and
mani pul ati ng the operation of the PAP device/sensing device are al so
possible. For exanple, if at the beginning, the sensing device adopts

ai rfl ow siigvaition] whéreis kidagor PR caishis ﬁé‘fdrﬁl@ﬂ ¥n ﬂl@@leeb g, T(fr \F‘fgfﬁ% nf[?(;rg e;:t
atl ent can

departsfromt e ex tation aft erlo t he

choose andtR&r® Pﬂ&gﬁom?ﬁ? gﬁﬁe Fbrﬁéﬂ r§nges‘?fjéﬁﬁa%ry PERSEPIS AEY s, for
bei ng t he senfirg dewieestcan bbempbljyadt nmand, onAhdothleﬂhatnldl, &Wuseﬁhﬁh@ﬁél ent can
downl oad t I ' to r ce the original
airflow prtgglr)é%dg‘trnggcgl%ogﬁ ﬂ{\ﬂm‘ ?ﬁ%&%‘%‘ V(L,cg SIHF%%W%F’%RWSFIH% ki nds
of si gnal dapgerhag bpen foapd dyringthertisfagipe prockss. ai r del i very behavi or can be

easi |y changed\ighycdrdingd@ther,
repl aci ng%@d%g&hé‘rge segm neﬁ%\%ﬁﬁlg%tﬁg %%tﬂ%g%&b%rﬁﬁ?%g%\{%ttmr educed

wi t hout Spasigfleviescag;qufonatically geqideshe aigslehyesy priserp 2ar y
i1l ustratilhons tftmtxod(bsmméslmgmbl&e amﬂl Wﬁ@i px@f&s@ﬁaltd@ﬂn&[s%@fi&ed'eﬂ'%ﬁnt' on, and

as known, ed t hat t he
PAP devi ce %m n%% h&gﬁﬁ%e\%e%lgg% Iﬁ‘elﬁ?g{y ??Brp§°‘ﬁd%ﬁ’§a’teﬁeo§5?§ 'afi%’Fm%HO“const ant
pressure coop&hehérmyraivicithameanar, thevsystams camgeadievt and addlyanthedongtesmor e

Sensi NG aYkfof iAo SR A8aclRprd e SH DI © al del i very
syst em accor di ng Er esent I nven tion as an APAP (auto
PAP) devi (?QmPSihﬁE%V‘tWé dA Athedaerie @ecuraik dhe etteingtajudeliiecepasfermpnea/ hypopnea

as the basis Hefe, HRGeh@VABIE nidhford@hd ¥EE ¥taRdH8 Sh¥nfory WAALrIB& kK ﬁ

sensi ng dﬁ\ﬁ &%slvﬁwgg:e hg nfornatl on about ap nea X popnea, 'S éystem
acts as amAPAP Wﬁ@aﬁlcﬁqdb%@‘é’ltbﬁapgewﬁ lﬁélllp}etfécedegerm ne the
occur r enc eaglfrexienahé Beyta@@mﬂn thehﬁ:rr&ﬁ'@ble n$dn§b”t§l|c§n Béfcdessel $9@ dothpufgck the

obstructi f pp nal s can |nd|c t he
desat ur at ?)88810 Ei‘%}?O(L%d E% eéhmﬁ%‘ tgﬁ cprngtgg%rn eglcte T PEGHEE tﬁﬁé"d‘f“f‘iagfeency
caused by mdmeorapﬂmtsypdmm\»/ork the dam stored rethe enemigaly @an BSuplb@cW’d ad Fig. 5,
e PAP_daphenchOu paluftRARab OhcIRLLHSH MO nEnLE ARG AL Yhtlgonstan
pressure, and the sensin evi ce Inemen o acquir 4 ol ogi cal
signal s ofS HEIPeReRY 3% § bulliigrmemenycit carsbe mplmgcmgl & the Q’Ré’sblvrca/ttlnﬁ y Inductive
Pl et hys nﬂgélﬁﬂ@debwetd%eétﬁsc&ﬁ@% to tRRokPaleAaL HcERlh ARG RaineREod ®) » SO that
t he extendahl e }a]sr deliver (ﬁ)te accor ing to the present i1 nvention can
function BE ABtaasressetRlpadon As known, the Bi PAP device

del i vers di f f braiditiqatessnmesing b aeeler\aﬁma thé t:&m@h@r/wdeeaéco%dlhgﬁpl ration

and expir iLn tre S e.thoracic and

abdoni nal g{ﬁétﬁ%}sp r%%‘&%‘?am%?% enﬁ?ﬁﬁﬁﬁﬁs 1%1‘(98&?” %?)‘F HS’W"&FK/%‘I‘%F@ f or

def i ni ng tlse efwippyithea cammanidatidreintexface fitrinetwork henrﬁéﬁomeVFmex@mplef unction as
a Bi PAP d : t he ove, a e seen,

t hr ough cgigtr)) at ?‘Hlt 16\%&%&&'&2& %l't){ e?(})r}a Ste‘{ﬁn@%ﬁgg)n&gél %E a%’gﬁmtﬁlgiﬁ AP devi ce
can be i nﬁ?‘d%@wtsalsmﬁqvmmaa@enmdﬁetomapetmvk weperormtaremBtePAP devi ce, or

ot her ki ndsmflunRhfioifiel i very method. More parti cuI arly, because according to

the present ipvention, the type and the quanti of the sensor can be
sel ected to naY 8 nekwerk dioﬂﬂ@ﬁ‘@ﬁ{thlémcaltmo e detagsuchuasttbeai zat i on can be

maxi m zedphydvlegval infothati el é bRBsuRé rdlied fSmAavhra aﬂgl@'in{eh@ fEnsing
devi ce al so rovi de rtunity to attain the goal home noni tori ng.

Si nce t hef® @e ﬁ&e%&‘{]chf S AE2 Mepritehsingasqessed by t}1‘3he sensor and the
sensi ng ddedtorétechalicam, tohe vesbsisé wglcdqwa)\cia(ssa)gdrﬁhmﬁﬁ anflgsiBedARMithy, 1t

becomes aj I0|ca a acqui sition devic For
exanpl e, d é}ﬁ%éﬂma%&%g\}}?@é?sf p&%‘ilﬁi/er ?Hl%lg %@Pﬁ%%"?@%ors such
as, an ai ﬁﬁlmuﬁ@é%wdlfmmhwseﬁmgsatﬂhaﬂwf bewageietiveryshstemdtherfaRdesesor, or an
airflow SENBME s@lsig fveRBP2 sensor, then the sensing device(s) with
sensor (s) can be regarded as a sl eep screener. Alternatively, when the _
col l ection of lglélﬁél&r@ agditign fo etawinghe epinions/diagnesisfromiteat to t hose of a
PSG (pol y&wmempdﬁn sleVéiaRe V\@b§l%sﬂg\@ﬂ5h(ﬁh% BRGeaingt 870 ﬁaﬂlghﬁnﬂ% ;H eeved.

devi and/ o

Then, throu i S ca sensin r the
anal ysi s/ i ?ﬂﬂn t@%ﬁl&a%?w W‘“Sﬂea‘ﬁe %WSSIB@V er pxample, ifatdbeli cat ed
processi negitening, ehe @hsiag devipelhdopts AEMIWESipRls treltiateSRO Sir A0l HQY hge (or for
accessing the renovable mermory of the sensing device), and/or”the

anal ysi s/ cal cul ation capability obtained froma renote device via the
network (by way of the sensing devicejpr the external processing device),
the anal ysis result, evaluation and/or diagnosis can be obtai ned.

Natural ly, the sensing device and/or the PAP device can include a display
unit to show the result.



Further, since the present invention provides the possibility to

i ncrease/ decrease the type and nunber of the sensing device/the sensor, the
hone nmonitoring is al so extendable. So, the cost can be effectively saved
owing to the nultifunctional property of the present air delivery system

From anot hiaé trBzﬁhi&ht étfecy U€phrts 'fi@)n@ﬁl%%xﬁé&dt%ta'ﬂ@f‘ﬁ &idEFDMO G thbe
physi ol ogi c? sition, devi screen or PSQ ’at hone,

y
cooper at i ri§™ ttcﬁ ahwﬁaa%@%'snaﬁféwse& ‘F%é‘@n?]é ush ag; signalsefosf r om and
performt Henr@he vcﬁfexycnceetguhaadjostrrﬁﬁcorxhdngm ﬁhlseiaﬁi the ﬁdﬂ@nﬁéﬁh%%hiaﬂ system

al so can for the extendabl e air deliver
system ac?gr JtS %ﬂﬁggrape\élgme r}eh c}gﬁE ﬂré%m?]v%rf@mﬁfaeh%”@ parts, Y
a PAP deVI@éblalﬂ@ @DSlhgdswcatcslem;vmgluﬁ@h kneds ofsigfal (if gpplicablé)s a possibility
to decide Tﬂé?eff)ﬂén&te'a%emzer%’hﬁh v191"\&n% ﬂﬁ/\’c‘f}lﬁﬁ%ed nﬁ]lﬁf"flﬁ?&%}heﬁlar:ﬂ Gy on of

t he PAP device %es deci d dens i'ng device
(the sensddfiingdle senger ‘t"lﬁ@%é‘tﬂ %%‘%%a éilﬂlg the sensingedevicest The cest clyybe he
unchangeatﬂfﬁcﬂh\mlﬂvwneecswnhmit%sﬂlgaﬂhés?dtémq’l@kibi/lﬁyy behavi or of the given PAP

device, for e when th st uff b JIOS I he nore sensor
obvi ousl y bec)ggnggwﬁl PFOPEr ga&ygh"gﬁ?tbonﬁzsrr%ﬁ ﬁ“eﬁ‘“&f‘%o e

sel ect abi mr@syntauyumoamnd a:sycmf)vnttmfselmmtatg)rdew ce (sensor) provi des the
opportunity toQRbWHIZE; ahe @FBsqullla{tYﬁer%Albgmyé fJis a CPAP rlgeov\(zﬁg?n through

t he recorded operation such a settings,
pressure d&lY§rep prosihebla air obgoastanipresstre wapgraiig Wé)l antahﬁom SSRUBSi on Wi t h

t he doct ordeaiae 4 Bﬁd/@ﬂbﬁdré@édsﬂ& dehvR@14D7HRd qmsehghg db&E ﬁﬁ@ éﬁés' er,

espeC|aIIy r h. the renpvable , to t ital

communi cat¥ Hd%ﬁge\aééﬁhveméywaaf@%eétoa% Pf%éntsé}‘@%ﬁ@ C@I‘éfH”@éOlaﬁijafw th the
external deRAR@uto PYeP)ateeient ssustmmmwi@eaaaes&hémédufrﬂeﬁ@k &nd fonvem egt
titration ste resent invention also can be
desi gned tgﬁ&ﬁﬁg)%an‘fahleﬁ%%é%sésﬁ%gﬁeg& ing #&?r&ge?%’r?éesﬁ%rrer waetheexirg et or e
deci di ng tskesingedaviaes prayideathie orfpripdtimneboutespnea/bgiopaca, deb sysssny atiehewmi or t o
et oqbaktevieed CRAL GRSy ABRAL DECHAY (ARG Fe Gt BBRELY S| o Mr @

advant ageousl atrent can ra home (via
the net mrakl}eaﬂaﬁ) RBRea; H@ﬁngrﬁémahgcaa batisgdetorshegtk the mbsthietibabf the upper

Fur t her moRgwal,had e SPO2bigRal8ichn Hﬂidaté%éf AS4RE SN st & ygéxf dfh”"e”t on

al so can connect to the network, so that the patient can
oper at i on "tRiEsgist e?’f?'ée%é‘k?s‘ Cé?“ccﬁéa'éﬁ?étbéirﬂ)e QWNBMWP?}Q the t her apeuti c

effect, and aIrsmothdﬂeszﬂﬁedﬁs\@hﬁ%ﬁrhﬁlgSSWﬁh PQPQEVic@QOQ@@CPAP%ﬂat ed by
downl oadl y h\peevr\ll QRer flaﬁ ran%t SO as to L di ff ent requirenents.
Consequent ltﬁlﬁoﬁa’% ¢ &1 M R RIS ?’l@ ¢ Senstiefsyicend i ype and t he
nunber of lmhlemcené|tmgcmlm'¢|pd3351(>k)grwbs1gnals dnfereqxtam“rglaﬁbﬁ fiich asledylvs@igy system
of the pr air_delivery

behavi or F@Res Hgt%g}tain(aﬂc lﬁ{h?glrjggé; @B?B%{}?Ea%%ﬁ téﬁﬂ’ ﬁcéco?l}(i ty of usage
and al so uab@nmmﬁlgbeﬂthb so dhat theeerrtendalile air dakbedry Sm@ndw,rdlag to t:lﬂemmgsenme PAP

devi ce, thgeagnStddFudid us E@(@ si gnal
acquisiti nede ICG@uﬁgz{ngZ%@ﬁ%??—ﬁE@?g@ gtg‘lﬂg%t 'ﬁsse u %1 SI 0 Ogl cal

i nfor mat i 8AVIED ‘i']rﬁ’ﬁ Iér%ﬁ*’lfeslnﬁﬁ%cﬁ‘fda@ﬁe Withihe patignecs lr@maatlowgﬂem The

above exaammloaﬂdndg &féltﬁeeuﬁeuasro&hamwc{ﬁ@ltmeachemdl dbdSiirfl b ﬁB@kd@Ot
exhausti v aril ati ons and

.The | es and I ) est many

al ternati &fsl 06‘“8%%“ ubFesPRaipyy %ﬁ] ﬁo? ‘ﬁfolilﬂg EhedetP‘ragPlll aph S EXpItnat i ves
and var i athedi?eP @avecemahemd:eldnta@atmmhaé\ud@d within the scope of the attached
claims. Those y..recogni ze, o uivalents to the
specific enbod %Pr?gzri]bg%telseéwpﬁe 5? 3??1"%\%%?16)% tgf(@'wgscogﬁ’%éatéﬂgs‘ﬁﬁ‘ nt ended
to be enc8wpatesea sesingdevideaeven the CBAHddwhecm hm imprbnadd to fudtiones i S:

the APAP device, or the BiPAP device, or other kinds of air delivery method. More

particularly, because according to the present invention, the type and the quantity of

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

customization can be maximized.

Moreover, the separation of the PAP device and the sensing device also provide
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1. A nethod for deciding a delivery node of an air delivery system

I ncluding a PAP device and a sensing device, wherein the PAP device is used
to supply a breathable pressured air to a patient, and the sensing device
s used to acquire physiological information fromthe patient by at |east a

sensor, tt}ﬁ? %‘m‘q“ﬁgﬁgﬁm odf &0 moflloriddl tiating the PAP device; b)

detecting 1 e sensi devite I's connected W th the PAP device; and
cl) if the serSénagghereds reresicion op dierixes Wl winber ohthepppsogayd the, t he PAP

devi ce entRpsn@d&Vi&s Hheh HACRAGHE QbvioRSy B LsNnaGRadaNg, POedodie¥®m a prel oaded
first air deli Yﬁ{{gﬁ beh V"O'i f.or pravi |.n.g0}lge .breathable air to the

patient; ofner userPhyRiolegiend siggal fsgyisl ®¥6hnected with the PAP devi ce,
t he PAP devi c&oeataise df tersemingderiad(s)anompdenncated with femgsenbars,csanhron

oper ati on node.. ed o ' v.si.al . oql ' rgation, the
sensi ng dé¥t nealrgﬂeor}‘é?ea{{g grgongy’sqqahaﬁﬂ gg{g gh%ogﬁluggﬁg?%ﬁgggg’t réih%kgo evice;, and
t he si gnalsedsor plisrm&RQ2seniser, theoithl segsiag dever(s) with senepi(s)eayn bpeegavdedr f or

provi di ng m?g&gtsifﬁeﬁer.t hﬁlt@ﬁﬁﬁ%&%ﬁb&n&hé eolBRHoMIMf $eBRGEbT AYsaishigS b) to c)
during the air delivery. 2..Th

the secondlexices Faapialept ipdhass e ITsfefé m&ngg@ggﬁéeggc%’ Iﬂlg"éﬂéglg"’:;? G \Qﬂg; glr "
rr:ai nt aijn: rr;gstlamhi]l-)\é%\%{:e{raécss Slihrﬁg’ ttgfoutgg;e}/ld;dr?@tsﬁahbzﬁ)cilkiﬂyrof the senﬁlng ;ﬂbﬁ;:dsmt h;)d as
o a0 My MR R BRSPS BLBPILAS 00 el Larost
of the br embteaking davice, or a compuiEnecompediestitoghe sdnaingeldvice (@ fai agcessingher ei n t he
physt ol 00! ikerh VBl d11fid 16ihg A0GCOY. altPbitn® EnAFLS bR 9T OuP

isting Of: respiratory cycle, Gccurrénce of_ sleep apneal/ hypopnea, sleep
stage, andapalilitypdsainediiom a rempte deyéceryia thedetreork By waxiof he@paiing 4, wherein
when the phyfdeQrag &@émélrﬁr@ée@ﬁhf% aévisHedt bhasis Rult esBivaAsREM/GY Cl €, the
o ort bl SHEnaRs SRR PF RS oNA DY DAL e BB GRAR ABTIGEAN  h o
mask, a fligehps gdBplag upans shovagradhiled with a tubing, and EMG el ectrodes on
the torso. Further, since the present invention provides the possibility to increase/decrease
the type and number of the sensing device/the sensor, the home monitoring is also
extendable. So, the cost can be effectively saved owing to the multifunctional
property of the present air delivery system.

From another point of view, in case the patient already owns the physiological
acquisition device (a sleep screen or PSG) at home, by cooperating with a PAP device
which can receive the signals therefrom and perform the delivery regulation according
thereto, the extendable system also can be established.

In the aforesaid, the extendable air delivery system according to the present
invention provides two communicable parts, a PAP device and at least a sensing
device, to offer patients a possibility to decide the function of their own PAP device,
in which the function of the PAP device is decided by the type and the number of the
sensing device (the sensor), so that the patients are no longer restricted by the
unchangeable hardware structure and air delivery behavior of the given PAP device,
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
the doctor and the modification from the doctor both become easier, especially

through the removable memory. And, owing to the digital communication between
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6. The nethod as clainmed in claim4, wherein when the physiol ogi cal

i nformation specifies the occurrence of sleep apneal/ hypopnea, the sensor is
one or nore selected froma group consisting of: at |least a respiratory
effort belt, an airflow sensor, a snore sensor, and a heart rate detector.

7. The netthopARdetit@hiteheisbnsin@ddict andhaThE eXREA1 888cd) ESiredeani cal
i nformati on Sr%eCI f.ii,es t.h ?.I ge stage., t he sensor is ?ne or nore sel ected
1€ BepY &t

e
froma groWFemdBAYAes ¢ Py AV tionprgsesy. o o Hiesystemet
el ect r odeshe preeera irheation alad eardied dssigned to record8he dperativet dwwlgoa& l@ﬂgﬁi n‘gddi n
claim4, rein,. th hysiol ogi cal, inf.ormation specifies the body
posi tion, ﬁlggggtﬁ}g%ﬁ)@fosre g?\égdﬁéﬁ t%&r)eglvglg'lbgé?‘gar’ ﬂ.}%&ﬁ%’ 658%66 dgﬁ‘r/]es%ti ng of: a
body posi thebavigenddithe patigntis d¢mindnaandeohtainedriy@xtensive da@. andlysismet hod as
clained i j i i : j ﬂ%ﬁ . sor to
acquire arhgﬁ{??ldg% %%%éggﬁglﬁhggéﬁrfkgltt ig)%lr?p _%ﬁg& Pg‘rrit%o%%gh ir set a/é?@@del ivery
behavi or . network) rather thanspepding a yvhelepightdn the 1abai m 1, wherein before the

sensi ng devi CEugREaioMd, ke Etendabld deliabs, sybbd JPAR Srevdnt tvahtod 180 sensi ng
device performa information for deciding a

egptiatign process t.o excha
cooper at i GA" Fﬂ'g}eg{;tgﬁ&%@%wo& s t}fiﬁleﬂ?ge??ﬁ%‘ﬂggg the eperatign;datadiaihg 10,
wher ei n i nvablsite/thealoeton) foonheckhg the desapeationdffachant nlsaf tha PA® deviceltlse deci ded
by the PAR | &€ - i i . e n I i
ol very Souid 66 4 (BONELAR diEkloaGing nevw ork o RO Erlldt . 1 e
PAP devi cégﬁ@ﬁiﬁirfﬁq;lés‘ém@ltil ow generator, for providing a breathable air to a
patient; a preeaseQently, %o@é@&ﬁ@iﬂe@gh@p&gﬁlft?g% §‘H3§?fﬁ% efaH@tﬂe'r%bQPger ator;

and a digital comuni cation nodul controlle rocessor; an
g of ?he sensing device (sensor), the extendable air delivery system of the present

invention can provide a more customized air delivery behavior for every patient,
thereby improving the comfortability of usage and also reducing the occurrence of
arousal. Besides, as idling the PAP device, the sensing device alone becomes a
home use physiological signal acquisition device, which can provide the patient useful
physiological information to make the present invention a multifunctional system.

The above examples and disclosure are intended to be illustrative and not
exhaustive. These examples and description will suggest many variations and
alternatives to one of ordinary skill in this art.  All these alternatives and variations
are intended to be included within the scope of the attached claims. Those familiar
with the art may recognize other equivalents to the specific embodiments described
herein which equivalents are also intended to be encompassed by the claims attached
hereto.



t he 'sensi ng devi ce conpri ses: at |least a sensor, for acquiring a
physi ol ogi cal information fromthe patient; a processor, for obtaining the
physi ol ogi cal information fromthe sensor and generating a signal/data
according thereto; and a digital comunication nodule, controlled by the

processor wsﬁ,ggrseél med he PAP device and the sensing device comuni cate
or

. 1 . . .
via the c pon I'gital comuni cation nodul es thereof, for sending

th [ | /d f ' ]

control I ng an A re‘?*aoi 0F aFgARaA T o el Rirdeluif ¥, MbRERRY,
syst em as RAPxdavind aind ackrding d&vicepmdbersimthe IPéPpiwwessuﬁedm smnpéy PAP devi ce
provi des ad?%%ﬁd’bléiﬁjgés%%dyalf & aaé%enﬂs IQIfl(P %Eﬁs‘ﬁfg dRideN§ uSANS 'a@ﬁluﬂ:ev' ce to

i nvol ve in | on of system as

cl ai med i rphdﬁlalomcﬂhmfwlép ﬁroﬁ’fh@ed’ﬁb‘?ﬁtéb’ a&@ﬁ?ﬁﬁ‘rﬁ?ﬁ%ﬁ tbﬁm?ﬂwm@glpéﬁsxélgw red or
w:c relhess steps of:15. The systemas clainmed in claim12, wherein the processor
of the sensi n device | emented to anal yze the phyS| ol ogi cal

i nformation f I“btﬂ%\?gdé’%%&gﬁe‘flﬁ? or mati on about the patient's physiol ogi cal
condi ti on. b) détéctinphiétieysshsing dovicd 1a|cmatécted vathethmPAP, dewiver &idn t he PAP

devi ce and/ or 119w Esho e ey iy EUNE TR bAPRcAediiobay duily I or

show ng the se Si o I ca ormatlon the air
del i very Iesteava pres¢tnndﬂpﬁndqn@ﬁperaw mpdmndenerfogma@@aelmeérfﬁﬁtaprdk ivery 17,

The syst ergesyi6i ﬁk?ﬁgldlﬂ g HleAirBtiable MRS @b 'Battiéh@ dtAP devi ce and/or the

he physi ol ogeakil e FBHARAFBRE oqBnevd Hbh NP dY St o AT S et 1 on, -
and/ or ot h@fer§ & t@hfdniopEMBAM0d6, and 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

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

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

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
group consisting of: a respiratory effort 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
more selected from a group consisting of: at least a respiratory effort belt, an airflow
sensor, a snore sensor, and a heart rate detector.

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

information specifies the sleep stage, the sensor is one or more selected from a group
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18. 'The systemas clained in claim12, wherein the PAP device and/or the
sensing device is able to comunicate with an external device for further
processi ng, setting, and/or analysis. 19. The systemas clained in
claim 18, wherein the external device is inplenented to configure the PAP

devi ce andbmsisting@fSEPGichgtrdess, EOG electrodd$) EMGRI&YSH&hASa Gbat fiRd in claim
18, mhereln the external device is |nplenented to connect to a networKk.

21. The systteem as claimed in claim 12, wherein the PAP device and/or the
sensi ng devi c& The methb&aeclnimbdiio ctagm e gihetetn wherethephisiological 22. The system

as cl ai meghhin 4ol Prdties fﬂg%{)&y gostnh(g'lé ltﬂéfs%flé’%}é gr{é dr ch)e sQl?cte ngnﬁ%;fe and/ or

the sensing device Is sent t hr ough
t he netwo@BRoUP COHSISB}@OTﬁéowgq%mra@n@qreamd@dlmhnmvamnntzsgnsqxhere. n the PAP

devi ce and/ or9tTie HaRsd @chdﬁ\@dqscwl %Q&lﬁﬂﬂepﬁ?tde'viw PN deq Vi a the
net wor k. aimed [ n claim12, whereln the nunber of

t he sensi ﬁ%‘ls%élaﬁgulf%a P%ﬁl (gﬁ%’ﬁ‘f ofgatipn 4or periermying the st 4 ¢RYiveTyngl e or
mul tipl e belpvadr/ data rel ated to si ngI e kind or multiple kinds of

hysi ol ogi cal . Th as claimed,in claim12,
\ah)éf:alonotglhganudm@i@%ﬁé(ﬁ% Laimedyn 5'?1"9 r\e E% e”r‘féorgé‘%ﬁ ¥BSIPE APV emented to be
pl ural, ageneraies thesignalddatevheBAP Qe\rmqazhmirthﬂ‘sammgaieg&a @eefden ainagdtiation
mul ti pl e PRjcadssh gﬁﬁlan%@in%ﬁﬁtl%ﬁ & RBidndd QSbpRfatiBH kit dlefwdnds of

hysi ol ogi cal _j nf or nma
PRy g 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:

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:

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

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
provides an air delivery-related information to the sensing device to involve in the
generation of the signal/data.

14. The system as claimed in claim 12, wherein the digital communication
modules are wired or wireless.

15. The system as claimed in claim 12, wherein the processor of the sensing
device is implemented to analyze the physiological information for providing an
information about the patient’s physiological condition.

16. The system as claimed in claim 12, wherein the PAP device and/or the



sensing device further comprises a display unit for showing the setting information,
the physiological information, the air delivery behavior information, and/or other
related information.

17. The system as claimed in claim 12, wherein the PAP device and/or the
sensing device further comprises a memory to store the setting information, the
physiological information, the air delivery behavior information, and/or other related
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
implemented to configure 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.

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.

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
generate single or multiple data/signal related to single kind or multiple kinds of
physiological information.

20



