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WO @P |.CATI ONS [0001] The present invention is related
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Application, Serial No. 60/634,715, filed Decenber 8,
2004. The disclosure of which is herein incorporated
by- reference in its entirety. TECHNI CAL FI ELD [ 0002]
The devi dESPIR&TIRY DEMEBS ANDAEFTHORSI OFESEN rel at e
generally to the field of nedicine and nore
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internal nedicine. In this regard, the devices,

Metf000, BitChredent MveRssr ik Resled @ ABmASH iy ionthE RES. Provisional

treat ment of diseases including heart failur

Patent Appligticsn §eiiad No. 606686, 7Aprftled Bersmden8r 26He dihe disslsthera which is

h obstructive pul nonary di sease (COPD),
erein ‘%@3@%@%8 E%fgﬂeggem]slenﬂmy sease, and various

i nfl ammat ory di seases, anong ot hers. BACKGROUND

[ 0003] Numer ous - di SeTBEHBI@AEFIELDI d benefit from the
nodi fication of patient respiration, including heart
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[0004] Heart failure, or congestive heart
pulmonql@;g)gast;r@n'@rqj@gm@nd mtcmalamdlclsqz nlnlrthﬁeegdmtﬂlc éq:mmetnh&ods and

f u noRa nd
kits desea'hys d e g'bgug l R'th trealtJt{nef]é1 ?fﬁilljsre ses éncéu%é% gﬁfs&%ﬁ ﬁypertensmn,
sleep apn@mhdtdtkmm sl‘ehplthseﬂiew snoMd@NcHridc BBanictin p@llrrﬁmﬂ@adi% (COPD)
tricle no | onger contracts normally.
gamesﬂ@}frg ‘ﬂ%ﬁ‘f?sen&nfi YRGS IBlarynaton diseasess amoBs eﬁlerf t he
body |nclud|ng the lungs. This may | ead to exercise

intol erance, or may causkdroisyetention wth
subsequent shortness of breath or swelling of the

feet. Over four mllion people are diagnosed wth
hedPQ03] aiNumesoysisense slates extltbenedit fratthe madifidaticn t)i]patlent

resPiran?rg%&gﬁ&ﬁ%béa‘i—yfaﬂﬂrep a‘éépeypge? Ix\é]dte Bh%{ss eiaelr[i)te 1{02%” 5 IE)'%ensmg snoring,

chronic clistracttwe ]mimomg ﬂtsleem (COPIY) etadidhivs, astinanghdsh@giothers.
A| rfl ow must be absent for sone period of tine |onger

i_nt er-breat ically
de neE &Ee*’#iﬂ’%%c%ﬁaggfﬁswh%ﬂam i ms?hf%‘“ QEF CABERRAFEnical
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Heart failgp 15 degsnasativerronditipndbat ipeeuss yherethglheout mustcleewealgns and the
ventncle%oelgf?%e?ie&?@acts r%?qutaf]?l eolt?ec'a!i‘trclﬂﬁ El?en doklgrggeﬁ?dé%‘abe” pymp blood to

eep apnea; e pati
the bodybindadihg thel langso 31i¢ e ie\a& tepRedse inRIMrah@) oF Yaf thRe HluidSretention
esen but tn‘:(’) alrflow results, because of__upper
with subgqqu Ortness ot breath or swelling of the feet. Over four million people are
diagnosed with heart failure in the United States alone. Morbidity and mortality in patients with

heart failure is high.

[0005] = Sleep apnea is defined as the temporary absence or cessation of breathing
during sleep. Airflow must be absent for some period of time longer than the usual inter-breath

interval, typically defined as ten seconds for adults and eight seconds (or more than two times



closure. In mxed apnea, there is initially no
ventilatory effort (suggestive of central sleep

WO 20063339 but an obstructive sl eep apnea patt eoT/I%R0BRRS
evi dent -when ventilatory effort resunes. Finally,
hypopnea is a tenporary decrease in inspiratory

the norﬁhxrréépwotrﬁ @fclé Sme}Hor Hfaits ODRErk AR tht@ dehGral VAtkvs S8dbepSapnea:

fort or nmetabolic needs. The terns sl eep apnea
central, @bstmnvs,laeé mixéd dndentaal sleep apidanthe patigntmagkes no effort to breathe. In
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individ0fe eEfaft 8k Yhetabblié nécds| Thetermk kR6H SpricAnib Sleenlistriert Bdathing
of maintaining long-termtherapy for a wusually

may refgrtpiypepngei ¢ condition, particularly when the therapy
may interfere with the patient's quality of life, and
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disease. pHIypsmamyn 3:] dﬁme:n(zémﬂ'r))ﬂevmdl wi;&ﬂlcd?nﬂmmdmstdhtdﬂﬁdﬁll ;irmures
ast hma. | n. both chronic .bronchitis ]
Desplteé%w@%e ogﬁmqwﬁw@ pud itpesepeitet PWPQC%}?@S&W@@“@ disease is )
far fron@écfe&tlléw’ éﬂﬁ aaptﬁlrﬁ)é? P&frﬁlé GAth h%@nb%n%oﬁﬁ&%&? 1048 pressure

di sease actertl zed a Wor seni ng basel | ne
adequatelys Jhrsdaibury refiestathe mb@renapqobtemmif mﬁmtmmpg yemrtermthepapy for a

* usaalty RBRRORI AR AR A HE W ey nirfmadty e ptinrs

quality §fifk U:‘[Hdpat}}ﬁ:ﬁlﬂﬁé inffeding LeRTAOT Ge AethSy A% A6EDHVIRRT0 the patient.
: characterized by increased cough, purulent -\ sputum

or dIP S Gl r R bR e oL S (GOBDBics chronic
bronchl{lg %ngﬁ?ée geasﬂhfh . IT_E bﬁfﬁ%ﬁf)roﬁlpﬁtxghﬁf@tﬁ?y&&ﬁ, airflow
op y

eve yper capni a,
obstmcmylimnmﬁlytpamm s adnﬂnwo:mrmemahalamqm COPhtis 8 ipdeplessivardisease

10008 nlc br onc
chasaciosfg B & PRI B BN P RRAE T S0 P Rt any Years with
sporadi®éQe8atbhtidR olftéﬁﬁéqwlﬁg(hcﬁbﬁdﬂzuﬁére dE@KPiynitbi@B include increased
Pat hol ogi cal |y, there may be nucosal jand _subnucosal

sputum @a@ﬁ@tlwdusa@qadwme@ﬁa%w@ﬁs rhrepcterizediby tnereassd gpegh, purulent Y
e -
s 825 BB O e EIRDMARIES (I RERCL At
becomemﬁore Ifmqmam; Late dwile,conmsd of 6 disstibee ﬂier@tzeﬁt raajr daytqp teapdreapnia,
obstryction.to expiration i stal
hypoxeigiy Gy Eee abis Cerpligatc St s JEss sutre, and eddrid
PCT/ t 7S2005/ 044888 [ 0009] Asthna is another chronic

| ungo@NAdCirbRie brortANAGE ShidraeliARY bei A dhrénit Edudhwith sputum
breat hing. People with asthm have extra- senS|t|ve or

productmﬁ@admgetgpbmw exipisakgs . Pathadogiratiia fiere maxy e myposal
submucosfa? E(ie e %ﬁq&ﬁ&n&%ﬁé@ m&‘% 1\%‘1‘%&3 lll:l e Ql?rﬁgéﬁnh @fzjc %?ﬁlqim% glands.
Emphysema is characterized by destruction of the lung parenchyma leading to loss of elastic
recoil, reduced tethering of airways, and obstruction to expiration. Pathologically, the distal

airspaces are enlarged.



difficult for the air to nove in and out of the
ai rways, | eading to respiratory distress. This

wO3bis@es33g or obstruction can |lead to coughi nglCTfUS20051044888
wheezi ng, shortness of breath, and/or chest

tightness. In sone. cases, ast hma maybe life

L 09 ks St ook D56 5B oy i
breatlﬁf_ll% eFdpYEwitRAGhh P BE & dxIraGemsiivedT %@b&ufeﬁﬁﬂﬂsfv@ lairways. The airways

ment. Two therapies that are used to treat
react b emudnm@msroanm phemmnabgcomhaﬂmned ax irdtatedi Abisuerkes it

pur.sed- |.i reath on-i
aitrelit et Brmoyonraf St i P Rk IE PP GO fidess. Thi
narro&rfr%%%ﬁ&tkdﬁtﬂﬂﬁ esh feQd {d QREhRAIWIRRERg StHOr@EsRY bidath endior chest
ety of nmedical ailnénts such as those ment i oned.
tightness: I xempkases,@RDapaty enlifs treaeniagght  new br eat hi ng
techni ques that reduce hyperinflation of the |ungs and

reli Xpi rat ai.r f | ow r i On. 0
. goal iﬁlﬂjpf ﬁ!il I?Pf %ﬁ%ﬁ (haeafeés ?uéregé%lsgﬁéh't%a ﬁ“g;@ﬁi ﬁ-feFafphe% are not
compfé(e‘i? @H@ctnvEYaﬁidQHérbYs cdrbRsebleneon o siatpso vigndne c Tiwd dhweapies that are
i ncl ude di aphragmati c and pursed-1jp.breathin

used faurestidiess disqppesarnpwimonary sl datigHatsludjog P%W‘ﬁhl? hreathig) and
non-i &SW@%\,&? g,p?al @l«a &E t hrough pursed-lips (as if one
I's I

ng two or three tines as long to
exhale as to inhale. Most COPD patients instinctively

| ear liﬁﬂi(ﬂv ﬂ)ulrpmafqorahammu ig frqnubmésamdﬁg tre4t porierds sqfﬁermg from

e b A SRR oy LSRR, FBLLEESS (0B SBLITR. cugh
new L%‘z[thlﬁg tecBNR0E] B8t re&@dé%g?@@ﬁﬂaﬁbﬂ\o@ﬂie%j@&nﬁ wéleed ekplmtory airflow
i

br.eat hi ng, especially ring tines of exertion. 9‘ ]d
obstridtions Ope @€ thy geelsiof vhid treining 1@%{}@%@3 &evlg} ehdyspnea. Typically, these

new lﬂgi.ﬁlgg?ech %aés lh?%lg% Hﬁgﬁllaﬂ?%%% g}ﬁ:\#dr@h Ellehﬂﬁtr% PRERA1{pbreathing

el r ering in
involG&yr 1hﬂlmgdlcﬁr&ﬁ§&oﬁg1ﬂhe s0sd and eghdimg thmaah puiseq- h@g@s ifreme were -

whisthngh AkiTg TG4 RS UBERE 988 1 RSN T e i §TOPD PR
msuﬂw\r/&?\’&fn h&Y td PGiRR ?ﬂdﬂiﬂﬁéa&ﬁlhgnn birdﬂ? to leR&@ theéit yspnea.

can be reduced and, 'in sone cases, made nore
Morenegupaamms[v@ﬂﬂ@}mm@dmthmcrasplmme rikments, and<vepamhpepple during
utilit e Srtion.
exerc§§ Vg been tg%ﬁé ol edeﬁp E{g}eﬁtﬁﬁ&{% E% Eﬂll}rggj% ﬁ%& §f¥xertion
br eat hi ng by COPD patients results in a reduction in
r espi{or2)r Vit isatidely delieveditea podupingiadabxinel obsdmictiem@-gypursing

npr ovenent _ of at.ura of these
the i) FEBHS CBBHT PRl BB R 11O T A BT g B gigase swes. In
othery é’ %rrwa maﬁﬁgmh inBrR4IBAdNEMe dusigy lrés@)&aﬁ@n&:ﬁiaQU@pen when the
us atient cannot breathe_ throug

pauembmbbsahm&mp@&ce 58 JdorgTyrsp pesrsngsEhal atvqu?apgatory rate
As | t t till b
can gy ERrA g oo SR adh RLOBRUER L onary

hypertensi on and ot her sequelae as a result.
Fur t Heo1R)r eThetrhealipatitemturdias confirmednbe atilityyf perged-tip breathing in

his own breathing. This interferes rf
COPprpageniar Speeificatly; légas been founs that }'Jursen\:llvI hpq)reatf?mg %y (ﬁ;l’% pgnents
results in a reduction in respiratory rate, an increase in tidal volumes, and an improvement of
oxygen saturation. All of these effects contribute to a reduction in patient dyspnea. However,

pursed-lip breathing requires conscious effort. Thus, the patient cannot breathe through pursed-




because the patient nust pay attention to naintaining
WO 20066583891 i p breat hing. [0014] Non-invasi ve p®€TUSH3/044888
pressure ventilation (NPPV) is another nethod of
treating di seases that benefit fromregul ation of the
lips whipmsleapirid. sAs 2 sgsinltathe pﬂlenbﬂ.ﬁi\étﬂldfeeﬁme heponie st nig@tan@may develop

del.i ver ed. by g r&@s nasia Igprongs/ pillows or
pulmOngy YRR LG SFAURIEE 6% afRell. RBEANTACS, the DAER: B9 tor
f
constanf] REIERSHR Bt AR, T TEHORE Sl hiC R IR B g Hodvitie
becausetth¢ patieh) mueniaylastbotioncte aistsiningy puesedt lip buthingosi ti ve
airway pressure (CPAP) devices. [0015] NPPV can
ressur.e during eac iratory cycl

del “ aNs et gq
lJH f‘h e NPRHEEEHVE PP%}U}{Q prgﬁﬁgrq Y&, tlop,(glgfyatxwther method of
treatmg Fa'is%z?s%é‘ 18 5&%@ Honl RghBBorf 85fe ?Zitléﬂt E)ﬁjaugr? VNPﬁ? refDEY

been shown. to be very efficaciols In suc
vennlatmnsiehw@i la;saahﬁdama_slp rmaaﬂ proags/pilkoas| anface maskCOWRY, elamihates the

econe creasing used i e ar
necd for AP RIRICOh el Pesigbisr OBPBIBY eyt Cirarie NHRY mgjade bilevel
posﬂweﬁaﬁr@@? ipRGsurk QBRI p BPBY@«O@I) veflator H@«Flbe%nbﬁccﬁiﬁﬁ%ﬁs%gﬁve airway
ifficulty adapting to nocturnal NPPV, leading to
Pressm%ﬁ@é’&ddﬁwlcf:%nce Mask disconfort is a very common
problem for patients new to NPPV, because of the high

pr es t C e

nd ST RIEPY B JBFRE oSy ¥l Bk e B G GHE e
possibility yﬁ&ﬂﬁltﬂfablrﬁbmoﬁjq}mﬁre@mﬂﬂﬂls chdaaif bmmel deaviges.ONPPV has

seasqn. The asal pridge can becone red_or Elcerated

* been shopp.io KAGRUISKCY diseasetas slespappea. ibeat faiivre Ad COPD, and
--has bec&ﬁé"ﬁcﬁ:ﬁﬁnélgstﬁed fStdbdnt yokk | Maﬂ'_%r B%exﬁ@ﬁéa@@ %fﬂﬁjﬂmﬁght while

dom nal ~di st enti on and ulence. Finally, air
they arelskeaiage t hrough the nouth is also very comon in nasal
NPPV patients, potentially leading to sleep arousals.

36@)642 ‘gﬁ rﬁgst 8%1 enl?s %%l g%rﬂ:% canP&Eﬁd%’%ﬁg t];nol\cl:Ft)Er\n/al NPPV,

leading h)qmef b(BIﬁpIﬁamcbaMaSH tdﬁcamfd'm B awery edrymoh proddém ddr patients new to
illnes i hcl udi ng but not I|m d to COPD, hegt

NPPV, begpysgof t eduglhawaa‘rly%e@ethﬁnc’%q mopths aRd Frcp rsydrbeg st p
uncomfcﬁ'fh@hptbﬁﬁ KHghd. \'I@sam%es‘ﬁbﬁ Ghd ahﬁ@& Ak SR6 U8 Rehn Go @lamts that may

breat hi ng, cystic fibrosis, asthma, cardiac valv
vary by eiasemsBhie rmsalﬁy-tdgmcag becomépyulcmﬁadﬁm it geessive mask tension.

i stan I ovi -
Eye 1rr1tg¢(?rtem cBgF Al Fegv@néw'lf gﬁ\%gﬁle& cﬁcgelgta}cg é’lgS?Ifl]b'lal c? ls'ltentlon and )
flatulend?l Eaidiygir Maé&qﬁiﬁugh litieQti@ith 3 M86 V& YofimdyTiacdl QYPO/ patients,
mechanisms. In contrast, inspiratory support is not
potentialik feadipgdo slsepaousaly| i ni cal benefits in many 4 WO
2006/ 063339 PCTI US2005/ 044888 patients. For exanple,

661 32 8[11%!9 tr&fiing AEMe RS bf NPRVASE )69érf ﬁBWﬂrio offer
reases ti

l'une, decreases respiratory
signifi camnchmmb tbenefgs gamtemsivaﬁgevarlety d)ﬁmechadellnéssbﬂa atctudmg but not

himited tgﬂ%@ie@&f@lqrs %F)P%?g VR Igégﬂ Sﬁqufagglsantd%%stmctive) and
other sldep UXBRRFA 8RR, cystic fibrosis, asthma, cardiac valve disease, arrhythmias,
anxiety, and snoring. Expiratory resistance is believed to provide the bulk of clinical
improvements when using pursed-lip breathing and NPPV, through a variety of physiologic

mechanisms. In contrast, inspiratory support is not believed to offer clinical benefits in many



and i nproves |lung conpliance, decreases preload and
afterl oad, incr.eases P02, and decreases pC02. In many
woheRAsE336t at es, expiratory resistance hel ps nEiTUSZHE5/034888
nore stable respiratory rate that can have profound
clinical effects to the patient. [0018] It would
therefore be desirable to have a IHEE}?I cal devi.ce. and/ or
patlerm diswrmple; HAORP fxpyatoReresiaes fapiiqieh Spgafipt increases tidal

volmrvae ﬁ?&?&s??gr gﬂ &5{ it eanﬁelﬁ@ dves é&fex lgﬁnﬁ?ﬁie\éﬁse of heart failure, it is

hout su erln from the drawbacks

felt thdepasitivegiesaiie e theBRwEls GubMABRD {200 Bsishare) tedecks lpahrmnary edema

are respiratory devices and nget s faor. treati
and inproies lyng eomplsar slecignies agfé%adtqﬂaéga%oqdh inCiRR3e T s fich decreases
pCOzd vk m%? dlsggsg@tay\e%r IIi)CG trgfer%fs%?lg@héj Vit %?gaéﬁglﬁgoré'%bie r&biratory rate
that c&hlhmq:rbﬂ‘opnd)clﬁﬁxtdmleffgctartﬂthapmannvas| ve ventil ation
(with or without positive end exp| ratory pressure, or

PEEP 020 i ce de ed her
s dongela T odd iRt Pl r R AR el Brocedure
that n’{ﬂrﬁ& EfSRLE M Bathing ﬁsdyc@ﬂlﬁzl HeabRis)of oM ifvasive yedfation
s cavity (e.g., nostril or nasal passage) or an

mthootaiffea:laglﬂoyn medgawbankﬂnﬂdscmedtﬂbptmt) The respiratory
device conprises a passageway, an airflow resistor in
conmuni cation with the RASS ﬁ%@@XR nd a . hol dfast for
renovably securing theBr esplél‘rga oergevi ce in
conmuni cation with the respiratory cavity. The
-ai rf [@enxo] esl)estrdfedaietem aretrb@uhtow\deyﬂcea iand presirids doniraatinga variety

" the assag y artl u he airflo
of megiig BEer T Eh (BT SH Ao P Ao bE L RE Gy Rbs make use
of ex%f‘a‘i&?%élﬂgn&ti@ i@ the 3iF6&s of purbddctig brewthafg fﬁidrnohﬁntfdaﬂre vqntllatlon
assageway. The-respiratory device nmay be applied or
(withroe rotheut fysitivaend gxpiratery presewrgedritd&EP)and t hus, does not
need to be applied by a physician or other healthcare

per 33@%’; -I[é-l %Sél a‘{ g, gé\ﬁcevcf‘ers&'ll%ﬁ hetcBis a8 8 B¢ dbmovably secured

devi e renovably secured in
in co@iilaticavitn erirhtoay oadgl Acmsplt@toryih@ty eepibeatnesal cavity (e.g.,
device, may al so conprise a rimfor pogtin e
Lrﬁgggﬁggm?a ZEPrATY QTRL cﬁxgyy [geeg m}ltfhé){ tg 0121 sgjﬁrgﬂ)r%dewce
compfr S A%cw%] b, o ARG reSQRP cﬁirﬁ’rﬁurﬂcdiﬁh%ﬂﬁihe@ﬁﬁka@eway, and a
lhape t prevents the passageway from col | aps;

holdfdssformgmozeably sqsaring thel rasnixatarkh daviehia cagqm@gcqt@ndglgat%e respiratory

s T
the atrN&w résBtélehangter dHe fi@ast aiawithin the pzssagevaly\mrl ihcreésinghbe resistance

- passageway. However, the rim ma or %lﬂlf? ?emo%db the
to thq Bew &t pigin ) IhGRABRETHAY. @?gssg’é"\w R y
user g ﬁé\ﬂke l(a.ﬁd Hhus, dbes H&q{e‘ég Whe & ph@dl 9§' Sﬁhyéd@iah QY 6thkr hdaihcare

nes a part of the i1nnér |unen of
persqnaslsageway [00221 In one version, the ai rfI ow
‘ resistor increases the resistance of air being

[0021] Inone version, the respiratory device is adapted to be removably secured in
communication with a nasal cavity. The respiratory device may also comprise a rim for
supporting the passageway. The rim may be, for example, a frame, a framework, or a tube
comprising a materiaf and a shape that prevents the passageway from collapsing during use,

particularly when the device is used during repeated cycles of inhalation and exhalation. In




exhal ed and/or inhal ed through the passageway. The
WO 3006063939 r esi st or may have an orientation, soPCTM&2005/044888
resistance to airflowin one direction is greater than
the opposite direction. For exanple, the airflow
some veesors] the rimagefines atkag atfoetioresl sswvalh ofthe pasageveagh dl@skver, the rim

t hr ough t he a sa f the respiyr devi ce
may SuPPR G RS GEBEDARE EIPTPR Ol b A F g MR ioh has angesr estegial (e.2.,
I i.st
medicih B ﬁ‘ﬁ‘?%ﬂ;’sg%ﬁ:@eﬁ?ﬁdsﬁﬁgﬁﬁﬁﬁ B0l OB Kol RN

passageway of the respiratory device nore than it
i ncr{ed¥4s Inlose versiont tiwasflow resistor mhmhssast thdresisgince ofwir bemg
assage Furthernore, the.res lrator deVI

extalef SRFRRAES sl Be PRITOLRIEY. O GHARRI GHYPE S BaHLR! rtation, so
that resitirfce @WVafr DR 19 Bnd BigeclieM '1§§reﬂh‘1r thag tHerHti;%l)ﬁié difbciﬁn lHo9B&Imple, the

than resistance to airflow throu devi ce duri ng
airflowagsistonmay mucr@;se Heviesistanes ol e@tb&hﬂé élr@@gh thy preseggvaiyny the

f th devi ¢

respiralop i wuRe TRy v PRESGBORES G ipelgd through the

passag@¥hial Fiid Hfflow fesitdd hely ihttade ieSiesisAne ol @dhblel @¥¥ough the
through the device during inhalation. [00231 In one

passagemsFys9iahe respisatanst daviny mersitkandt ingeaepesdBetesistace tsaisinhaled through

I pas T
the pas%#e%'a hgﬁg?ér %6%\/"{‘%243 Su'dt "i’lew?ge Hﬁg\?\)’g r%e]vseltrgslﬁle & tflgtglﬁ\éﬁg : )
orientafion resistanss tir drfbbive ﬂemegﬁithatle\ac& deingtihlealation is bygheeshias kaistance to

. cee a,threshold | evel. Thus, for, exanple, the
airflow; g Igjifteoqﬁwcg B8 eﬁ%ﬁjatfﬂi‘t B B e dhs f4vaee Q%BPY Fryersing the

axrﬂowerQ§B§ﬁ§rh§h b¥ the M3 REY, r&iddrlc0'W airflow h‘ﬁo@g”}xsﬁxéggw during exhalation
during a cough, sneeze, nose blow ng or other high

is higherithan wmwtomaﬁbsuﬂleomém deviteeduring éslieddttbn. val ue may

be determ ned based on measurenents or approxi mati ons

Inras %@351&35 fic l'é?f ol %{3 ﬁlé‘ﬁ %sa%@r egie‘ag%sqge Fsga%gg 0 air exhaled

I

=wa
ne o4

~

Pie " 4p6ve
and/or hakzs tireughithe Ip@ssagaﬁrﬁaivhaxmb raﬁ'ﬂb@rmcro'ﬁh chet dirfsh@kBtor or the air

val ye al so_be. determ ned based, on
pressurs@pf?wt REGSS the AITHAWFePHPS %ﬁ? Sﬁﬁh&eﬂ?ﬂfl@ I) ﬁI* ) for SRample, the
resp1raﬁ¥ﬁ§§)¥é@rn£?ﬁoﬁﬁﬁ@ﬂlaﬁ'ﬂw of At sul%tﬁxma‘ﬂy dﬂﬁbft @ﬁ‘ﬂ@w) ﬁf thQ passageway
1000 cm H2O pressure, nore preferably with
during aam@i sficege, Sosmblonie @mthﬁmlgfpmm{h@h mcﬂsumpnt The threshold

e thin the range.1.0 and
vae g St of B e RORP o Bt R A aarispl wser. For -
exampleNGE €@8dd1d Ay beaivalugRbevd e abimA paat ethisMel of piettied @fing -
through the passageway when the airflow across the

normal £XpEAtER- rﬁ@.tblte@holfé valup aayjaisodiecdeigrmancd; trped ehe W@Ical value
opos PSR e NG RSN sy St gy oo
of 0.1 t() noeﬂ) tm\léz{)qnebsnnepnmai preferghte ssthirethe eein‘gecif Oldyandf &0 cm H,O

nt [ I et exh ati based h
pressurt, GGG PSR A0R GED§n G0 69 SR & E7D prrcsipr B3} o one
version2 /88109 febik@pirtebiahe RdisehhcE X @l atiafl £3d¥Pinhaled through the

2006/ 063339 PCT/ HS2005/ 044888 are bel ow the t hreshol

passagéveayewhencthe etrBow ams theraésglow Iﬁsm@v et thagyr mcﬂsn@sfbﬁmnw across the
. an.air.pr ure rent air ur e, or airflo

sirflov g @b ol PP Sk iy RS g fpad heat Y peep

(positiveQnt @K piearyt Iﬁessard) Y&y, FrleifmpRUSBvaRing cblﬂ@ﬂeﬁ@éxhalanon based

val ue neasured from a sarir_pl e of patients. This
on the priggsaeaanplied against the device, if the pressure and/or airflow at the end of exhalation




pressure for exanple may fall wthin the range of 0.1

to 150 cm H20, nore preferably within the ‘range of
wO.20040083330 c¢cm H20, and nost preferably w thi n $REuéRNDEI4388

of 1.0 to 25 cm H20. [00241 In sonme versions, the

airflow resistor is a nested airflow resistor. Nested

LT VL R -
diffe@nfifledie plessedleh 4iHRASMESushd fréth fah SAEPduAl a8 &l HNBmeY correspond to

different flowrates or pressure differentials across
a typicalvaluss pushgs . typies! velug mistagured froose sainple of pasientseEhis threshold

nbj [ f | t] irflo i st s
pressYoP B AL 8 Ay U b L0 T PG, FOIShEREabl it e
rangePEISRGEIENMN ENAehnd wlbdt pesterablycoiidh thoRfige JNUS 102 S drh $5,0.

flap valve that increases the resistante to airflowin

a first direction may be combined with a second flap '
val vd0@24ht Topems vomiens.tthroairtoy sesistards @ oessidrditflow fepistor. Nested
: £ ' ' i r Ld. 1n_one
o 185y S B Pk SR ARENG 835 e pas

underf diffprepoedndiions {e. g.héiffetens Hirddtiaps wadidferent AOR pdteMbr presaliey
be used with the

... any type of airflow resistor m ) .
differp Al $cips,L0e SIFFk 107 GEATBIPHLRE SR AHIOW TeRBIOLERN e proabination of
. | i .
multi¥Rla% 88w BB KB AREs YA s\ﬁ%ﬁt tﬁﬁgﬁgégfﬁé \ﬂgﬁ{/éggﬁr 13@ ]%%%&eway under

__valves, stopper-type valve
differenticenditinms. dewisadirmtefjapi vatteittiat increases dieyregistaticone airflawy in a first

. valve struct.ures,. or other fl|ow responsjve elenents | ;
direchqipay, f‘eﬁm’?‘aﬂffgfﬁ}l@é?ﬁoalﬂt}@ﬁdﬂﬁegﬁ% OPpBy ¥hep the regjstance to airflow in
the i OMRdcEbe iyablode @XHrEIMI. AR -onk ReRR, WRISEM flabRENRIIE fukdPihl to the

resistor is a flap valve. The airflow resistor nmay be
flap pgrtjsmpf dhafirsefan w@lvel d within a nasal cavity that

occl udes sone portion of the |lum nal cross-sectional

area hey; RV ki hesl :

el olasl " READ ar e o airBR Rkl Ay LE DL Ol E¥papiratory
devicesi desergiedynersin, tindlwdiag flyp valves asimigarfd valves dingdtl s valveg balloon

i nspiration. | osing.during. expi.ration, the «
valvely SEBpl A PERH Lo P B “HEPE e, HOF Fovifs BB RE AP AreEy of “one-
way VERRERILNEEs OBr biRr H6F reipoRiivé BRNIEANKItER optPfRARdbilallo® BRd close

_version, the airflowresistor is configured to alter
partially er ¢QapiFieln toreypiratione [oRpe versionythe airfopresitoriapiflsp orive. The
: d | ey . :
sl 00 1S 5P PCYEA B0 L0, UBPELIGRD some porionc
the lumiinal bwes-setibsidlarca of theardsalgiaviegl The alrfiew rdshyeor may selectively increase

..l nspirator. L,me:. expi.rator ime ratiq of a user . . |
resisBE ) IR roUBTERTBIY Saliiely Perebang Soticetsaiin e inspiration
Whenklokiny dihg eappmqn,lﬂé-anhewqeg&thﬁfnax%& 9ot £ull§ pRdveh S¥iow,

resistor i's configured to alter the inSpiratory
depengingwndhedesignoefithe devicer ati o of a user wearing the
respiratory device to about 1:3. 7 WO 2006/ 063339

PCT/ tdrgg anoc%ﬂe%%ior{, %@%Qoﬁre fﬁ% iy ggﬁ%ﬁ% 18 thérqﬁe %nﬁ%iratory

resp ory device ast renovably secures
time:expsgbryaime {:Elaviic of 4 aser ovwating tiatregpiratry bevdcawdelbetween about 3:1

cavi f a user so that at |east so of the air. .
and abopt Léﬁg g’aaft?éléfx'}%ﬁlct"h epirdial registor i contieind tealics thednspiratory

time:eRP¥hbSEROfatidfofd &W&%@?ﬁé&%ﬁ?ﬁ&@tﬁevice to be between about 1:1.5 and
about 1:4. In another version, the airflow resistor is configured to alter the inspiratory

time:expiratory time ratio of a user wearing the respiratory device to about 1:3.



the respiratory device. The hol df ast may -renovably
wWe0G/@63339e respiratory device to a user's na®ail/uS2005/044838
cavity so that all of the air exchanged between the
nasal cavity and the user's external environnment
passemobhr o ; i ' e r i rator
ovi 0y Bkt CerEREN B} RMEHEY e pe e pIRRERD bty sccures
the raspiratory. devics/in eommaticdtion- witht dviasak da@itp a$ ahisary itiaY at 184st some of the

. tqtall xternal to the sal cavity, but in .
air eé%%?ﬁy'%?g‘ﬁ’?%tﬂﬁf‘?%?%véwﬁég 3?3 Rrnalenvirorment o 8 aser@pssoethrough
the réshiRioPd dé\Qce. CONERHIAG AL | Lty by bein )
err errp&g'ﬁl y %eecur ed %\Aﬁt&ﬁ‘?a g%lgﬁéeﬂgfs %zea{rlfgﬁgs .lraf)@bé lce-ltﬂ%user S
nasa eayjsy sathat gll dtheadr axalyarged petvetry tieembil egvityaddBe 18878 lexternal
user so that an outer surface of the

.cavity of . .
e“"”r"&?ﬁf"?%?ﬁ%eﬁ qugh the Tespariosy fevdess jhhe raspitatery deviee may Ak secured at
leastGRMIy Withi 9 (
e VAT O (ISpl AT Sorafif Rt Al 888 & ety biErmat o the
nasabgayitydrut trheommuaicatignvitly the @82 8avityn  Sthemleviet $1a918 addpted to

Lratory, device, the hol df ast renovably secures
compIfic4E MBS B SR B8 el BaMATARLL Pt TeR ob bk Csrmages.
user's nasal cavities (e.g., both nostrils or nasal
passggezy]. Tiw reoffRutorgidevied thay bbpahty GEaSH ir_f‘ﬁ%_nasakl) gztwri]ty of a user so

renovably secure the respiratory device wthin o
that ag¢ outer suRoecof he Erspisaioiytdenise eucrts. pressurs against the naseb edvity. For )

' hol df ast r.enpvabl .
e S R e O el OF v B al PR Gty ageins
the nasabedvityor al cavity. and at | east one nasal cavity.

[0030] In sonme versions,, the respiratory device
furt onprises an acti,ve agent. . I.n sone versions,
thi o 10030 dR SR <R iors S gepaat Y devifiedrC SAF empibly secures
the re3pif@onyalesic@ns comhinhicatén Wih baG&Ha PP haSEEvMEs (e.g., both nostrils or
odorant, _such as a fragnr ance. |In sone versions, t_ﬁe
nasal papsages)-aHetpmec vHEPRS the holdfagt sty remgualily peause tielrgspiratory device
ithiABHH Yt : P PSssadel ;
W respir gﬁ%?x??éagsll %gﬁ%#%'g'éﬁgsg@ﬁéfﬁésggpissﬁqsﬁ eIP.SOFPﬁivgrsmns’ the
holdfhst ir¢reovabryyseberea theresgitaeorf dbdied in uahutiSationi Wikt £0sekB@kal cavity
d L| [ters ai Lﬁ;;l.ovm ng through the passageway in one
and afepd OPF BPPAhEFEDt han another direction (e.g., the
- device may filter during inhalation but not .
expi N@U30pN)in sbROIeksiohs), (ROMBPVRES RVRe thifier'c8RPHERLA ¥ tive agent.
device further conprises a respiratory gas supply. )
In sompg vergionprihis active 2aspt s a1dbwgy (egas madiptiyerty. b son@oipgaons, this active -
1QomBARYest j y 6 339. .
seen Pt iy EEER@hREy 1f sl SRR S e e comprises
menthalj ducalyptas pily atddoryphdeali ce. I n sone versions, the
respiratory device is adapted to connect to a

r espi r as supply., [0033] In so versions, the .
. hol dl@?‘ﬁl?ci%%?mg é%g‘f?“%é’i# GRRHEAATY dﬁﬁlcgﬁw_ahl@r cprgprises a filter. This
filter 8% BPhenoviaBR FHRY] wi6h BBY fiftblthTHENY th“ﬂBWlﬁh o M Prksaeway in

respiratory cavity by conpressing the
one direction more than another direction (e.g., the device may filter during inhalation but not

expiration).

[0032] In some versions, the respiratory device further comprises a respiratory gas

supply. For example, a respiratory gas supply (e.g., Oxygen, or any mixture of respiratory



hol df ast (or a portion of the holdfast), which may
expand to fit in or against the respiratory cavity
WOEIN6/063¢39t he device in place, and preventi ng BCT/US2005/044838
exchange between the respiratory cavity and the
external environnent unless the air passes through the
gases)Rpy batsed yn cmjirtion MathIespitatary desics.ith e6inb 0¢€iohs, ak€respiratory
crespiratory devices adapted to renovably secure to a
deviggis alapted foropnpeshin 3 SRRty B8 seRhay, a rim and a
hol df ast for securing the respiratory device to at
| east n ;£ VL. I : ficie .
st onb Rk ottt ALl AR b oo flibte meggrial. For
exanypig nhd devidanaycht srnglynsidiih ed againltspagéh@irﬂa@ad:avitg\bgtc}ﬁmﬁﬂaaﬁng the
espiratory devic e applied or_renmoved by the .
holdfzsior 2 p%@&&bﬁéﬁ%@g r"YqB‘éHmﬁDé PEaRd ig Bt inog geaipstghe respiratory
. > r . . -
ceiS0£58 SR DB IR i SR B 0o B8ty cavi
and tha sstagelvenyiroanenturiess dicorsit pastarthwaghithenrgspi®ry device.
respiratory device within a nasal cavity. The

respi r evj ce. be applie of rempyed by a
user . (ORREC ARG SRR e 1 FestFotpry devigd ipteefpfapvably sccure
to a haRAl dabity Edthfekifd 4 pAdsQIMWAY, a HIN SUDNLSIBRSORY kéearifl iHeespiratory
.either inhalation (but not exhalation) or during
devieo,tp at leit 9Re panal cavdly- Tihamian has syffjcient sirenstntppiupporit thetragsageway in

¥ i . : CChal ati i '
e BB Sh A A4 BB e M LIS, 90 ey b
appliddior reenosed by dieiweee. [ 0036] Al so descri bed herein are

nmet hods of regulating pCO2 in a patient'- conpri sing

r enoy, securing. a,respiratory devjce in
comminitiate FAIRO dpsteof PRt < SPaiES 4oV ogs faaprec e amovably
securel@n A BSA1 £ rc}zsmgﬁsﬁhg 8 PRSVAREWSL S fARr Within tBYhAs8SdeWaf! and a holdfast:
that inhibits expiration nore than it*inhibits o
for sqonriag theirepirajegp 87yicewishindenastlcpwidly. hBheoieppizatesy devido sy be applied
or re@bvél 159’% &k Ngh (pdér\%FgéA R MG Q{n%gaﬁlg ﬁlt?lafolr %Q&%n%ajr flowing
conmpri’si ng renovabl’y securing a respifatory devite I'n
through i devivatducing elthdy ishalaiongbiit it extedailony avduring ewhalawidm(but not

., sthe respiratory_device, c ri.ses an airflow resistor
inhalp ). FREpEme, é&tgf: FiavRR Gl Hore A AOFRE FHRIEHPRGt may then move at

least b&lﬂ?lcﬁﬁ b0Re phlB QP8I RAgekAIRA. herein are met hods
of freating a sleeping disorder conprising renmovably

secur | nsg a respi rat;{%/ device in _comuni cation wth a

pat i dA®36 nlsefescobgghgroosromsteds plrsustunBl O gastient
comiBHieimo PLEY elriby B SRR R R AR RSl eps nasa
cavity,twhendin lthet :gspirdnaly devioa corhPd hn Alrflowdesstor thatdnhibiteéxpiration more -
b ar@éget_ho s.of treating chronic obstructive pul nonary
than i 53] ?Ftﬂ"i'si ng renovably securing a respiratory

device in conmunication with a patient's nasal

cavi tigg3mhetish BeschiBed l‘i‘e?éih_ragé_ REthodENf GRuRANP phiSEE ]I Breathing in

_airflow resistor that inhibits o o ) i
patients comprising removably securing a respiratory device tn communication with a patient’s

nasal cavity, wherein the respiratory device comprises an airflow resistor that inhibits expiration

more than it inhibits inhalation.

[0038] Also described herein are methods of treating a sleeping disorder

comprising removably securing a respiratory device in communication with a patient’s nasal



expiration nore than it inhibits inhalation. [0040] -
wortoeeogigncr i bed herein are methods of treati n®cg/usi005/044888
cardi ovascul ar di sorder conprising renovably securlng
a respiratory device in comunication with a patient's
nasal cavity, wherein the respiratory device
cavity cubgsein e respiraiony fevice FRBPHESes AR pW IaHister that iahibits sxpiration more

inhibits inhalation. 1) [0041] Also
thamtg@@@ﬁ]ﬂg%n“@rei n are nmethods of treating a
gastroenterol ogi c di sorder (such as gastroesophageal

r ef 1{0039}i s&R6 dewribbd hérain diemeathd)ls oOMRIting ch@nicadbartabive

securi ng a respl rator deVI ce in comTunl Catl on Wlth a
pulmopgy idisfescoRmsiaingdamPYAPly jaTEreS A FSRBAIPHIYSVICA TR FMERIRIcation with a
patlent%)i[fgggll ﬁia%ﬁy,%e%lhfﬂgeoﬁé' Sﬂ Fa%r E Q@I{lp{l%g ﬂfﬁﬁf@‘@ﬁ&&t fhgpmhlblts

|on

expzraﬁkﬁﬁmmehﬁﬁh heétigbins 1ahaiaﬂfort.s corrprl sing-a respiratory
devi ce as described herein and instructions on the

use he, respi r.at device, [.0043] .In songe

ver slﬁéu ' %ﬁ%ag%(z‘g%&gfﬁﬁnélr‘? @ﬁﬁ\?hﬁ)f’ r g&rcérdb?"a"é“éﬁar disorder
comprmrfg%ﬁobmy 8Q%Fing Q?éypﬂﬁtoW)&@J‘ceQB cBH:‘f—mB?cfahSﬁ‘ tmh[ C}%ﬁéﬂm nasal

sone versions- of e respiratory device, evi ce
cavity,i vsheacia phcexdspicatéry device compuses @ata;rﬂnvr\mmmdhatanhiblts axpitagion more
ng substantially within the oral cavity. The

thamté'ﬁ\‘r@? 8%?}8%‘? Yents descri bed above for respiratory )

devi ces that may be secured in communication wth a

nasg0041gviAlgo degtribed higerh and inatHode sLtrasting ia@astroehtvgologic disorder

devi ce rmy be s fﬁﬂ‘ftaml ally within the, ,oral cavity
(such aygarropsentiagenl retiu dispase aichiptal hernia) sorpprisingregoypbly SP@mHg a
r33p1ramfr§ Bﬁﬁcé oM AhniEAbh With § Bétlen?§ ﬂﬁ@%‘l @avn? \%H@rlain tHe i"etsbﬂﬁory device

e device may project fromthe oral cavit

comprisesarsatflawmresstog thay anhiilsits expiratien wese than it ir&nbltssnhalatlon
substantially within the oral cavity my refer to a

devi haf, i ent i o

[ 004{@?‘2&0 rf@s%?esfﬂé RS *‘ J‘ﬁpnsé“gt%f%?f’lhao%"y rf‘%vm%‘és described
herein pad inStru@fonsou itikgusp af tie rb&pﬁutatorp dsvipartially obstruct

t he breat hing passageway on expiration and m ni rral 'y

obstw‘&i the 10 WO 200 / 63339 PCTI US 005/ 044 cthin th

bred g Bé%%‘ﬁdéws © AedpfSast P vaningpd e p "t“PFQ within the nose
andforg{ b @8 Q[flentthe airflow and the pressure

Ifferenti aI across the valve may determ ne the degree
of obstruction. The respiratory devices nmay be used )
dur i[PRA4d hdngampe vaisigs of the rewitatorFdevies hippleicetinadapted to be in
r [

commthmé’an%SiEHP%q Jgrﬁl né(’)é@iéﬁ? b? Eédugﬁg sgllésgﬁﬁnlgﬂy %&Lne%g ollraﬁn %%]\%@é eﬂﬂ: same
embodirfintd d)&];gnbdiﬁtﬂ)tve ﬁcﬁ&esp@xiaﬁ:h’ly dé\u&s\ltﬁa{tahaﬁ”hmsured ay sommnnicatlon

vveeks 10046 5 tgv ces and ma{#jh%ds desc [ b@? Elﬁ
with 2 paspl RYitydeRy eoised B taesg pTsing- AYiseRe be pupstantialiy, yithin the
oral caggxr)r@g% h{rbééfjﬂbgfﬁog%@&s%‘%ﬁ?‘éﬁﬁoﬁﬁ@ BEHEOR WAhiRERGral ASRE For
example, a small portion of the device may project from the oral cavity. Of course, in some
variations, a device that is substantially within the oral cavity may refer to a device that is held

entirely within the oral cavity.

[0045] Some of the devices feature either non-moving parts, or moving parts that

can partially obstruct the breathing passageway on expiration and minimally obstruct the

10



conprise a positioner to assist in positioning the
device in conmunication with a respiratory orifice
ws2006106333%t he nasal cavities. The positioner nPCTES2005/044888

attached to a device, for exanple, as a handle or

grip. The positioner may al so be a device in which the
breathirpSRkdagb Wiy ofl @iébE@ichl (Thatha] the dirketlch ofSBCAIFMRSV hitl the pressure
. communication wth a respiratory orifice, and then the
differgpial acrosa dre yalve bay detpuiagithe degeggioh gbstiwtipes Bhe mepirajory devices

Vi in. place.. 4 I e rsi . 1h .
may b S iuing o8 B6G right s iy BoSCRRE NGB vick! ey by popyguring
steep drideidufigg avakiigi s, FurtlesRRs ehe HQies. mdy beSieht MBlace for long

conveniently insert and renove the device depending
duratiens, yisbd@s saG0d @purkhdayreartvedss-f or treating patients
suffering froma variety of nmedical ailnents through

h f | L3k | iy o
cr ot Pg T RELFARE AL REHoLE Bt RGBT GEIRRA Rt g yriey of

diseast kateramkl candé disenabald remviéd dependiygionaletd, Thdsh deviass may also
around, t he nouth, or .the pares.. The net hods. rm% )
comprsg AROsiensrde agistmposnonipgthy device & eRIBEPRIEREPRANILY 2 respiratory

orifice AEh aEth '?19# cavttiéd 119 &foﬁﬁbﬁér‘?ﬂ%pbé%éﬁgd LR RY, RY exaornﬁle, asa

placing a ow resistor, either one wth a fixed fl
handler @gript dibegositionerenayi alkp be adanilehineviibio therrespirgtoan device sits until it is

i,.e., which.is hjgher.to expirati than inspiratjon.
secureg i e By TR PP RNE P! D60 1] Pl BB bERmoved,
leavin® &lcSBGfidatorf d¥iiemindiac, respi ratory devi ce adapted for

an oral -cavity. 100501 FIG 2 is a perspective view

of another_respiratory device adapted for the oral . --

cavi 004711 InsomeosA e 3the tespeionsIoncs e Esgs 2 pefekdgvice useful for
treatinf 2 Qarigty'of deRS FREC A | I QR1ABYCeHITEAWE 1B devi
reatinf s gorily o BBl ERRE (M oAb OB PR IO, Ll e
~dependingbnoesd.t y. [0052] FIG 4 shows a respiratory device
adapted for the nasal cavity. [0053] FIG 5 shows a

tr ﬁ: p[l()ﬁtgigglr ed e?é{t@&s %ggrgéﬂen%ﬁ%a%eg%ts %%r\tﬁgt %{r)]rtnia%}alri&yvgf tm@d?cal

ailmer{ OSSiphakd hRNF an ekFivately rbdioBvhel9 colPvie trdatmgQ redistance to
where an airflow resistor is shown wthin the device,

expirajano B8y iEprEound thepial 25don Basat Fdtess BipiGali Aithin enggowgyd the mouth
or the hA1€s. O CEBBOMAY bimbph st of o) 6 thd A ARANRSLAR ARV For

uring in ows the device durlng
exampd hiaflawiresistandeGGtle de4BS] bBplacing a8lwvarasispey sheronevwith a fixed

views of ar I.ratqry devi.ce show ng.an .. -
flow resisfance or one wﬁﬁ % vanaﬁe }ﬁow resistance, 1.€., wﬂlc% 15 higher to expiration than

inspiration.
BRIEF DESCRIPTION OF THE DRAWINGS

[0049] FIG. 1 is a perspective view of a respiratory device adapted for an oral

cavity.

[0050] FIG. 2 is a perspective view of another respiratory device adapted for the

ora] cavity.
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airflow resistor during exhalation (FIG 8a) and
WOn2a6/e6383n (FI G 8b), respectively. [0057] Fl GET/2005/044888

and 9b are perspective views of a respiratory device

having an airflow resistor where the airflow resistor

is shown during.exhal ati,on (FI 9a) .and. i nha ion o
(F1 GAO8Es  HIGe 3 dss prapeptive wéw? thy i FIG. 2 Where the
. et ' I i ratory device having an
dewcgﬁw%deyg%??fﬂgdn?&ﬁgarlg%ﬁé airflow resistor is shown
during exhalation. [0059] FIG 11 is a perspective
vi ew [0052) rE&pidshives y raipivitory desideragagted fr thid msal cavity.
resistor where the airflow resistor is shown during

exhal atiqn._[.006 FI GS.. 12a and 12b sho 3 eep
cr osslséﬁt iFJhag Sg‘%‘@%\% TESPIrAiRlY ‘%@?ﬁiaﬁﬁ%&?’%@w%@gmlly within the
nasalsda%*éﬂ in FIGS. 9a, 9b, 10, and | 1 during exhal ation
(FI 12a) and inhalation (FIG 12b), respectively.
[0061] FIG 12c shows a cross-sectional view of a
vari 40038 JHIG: hehowsprroas-sactional aNgve of dadeviee shown in FIG. 4, where
i&rhal a,t"roon. éOOQVZ. ith/% v%ga and 13b are perspective
an ag s> s résﬁh \s”ﬁi Fatory G&Vice havi ng an airflow
resistor where the airflow resistor is shown during
exhal[aosspn KiBISG74d 3&) 7Twstbw drbstsetiionnl vieks Gf thk3ieyice shown in FIG. 4;
respectively. 12 WO 2006/ 063339 PCTI USZ({_!%546044888 )
FIG. Tasleays the devieudyringinhalatigse and FAG-ibshows the dexicp dpdpgexpalation.
device having an airflow resistor where the airflow

resi §h66)! FISZOMMaitt 'St A8 pExPakidk vidtys diAQBdHirafol e vidOshowing an

15b, 'and "15c are perspective views of a respiratory
airfloyeresisior divang exhalation(FiC. §a) andsinkalation FIG 8h)pespebvalyt he
- T airflow resistor during higher |evels of exhalation

ai.rfl n ; : | L oW

Fosi JIBSTREIES, 54 GREVY fie pbisitcsive el iR elpRALcR) tposbaving an
airflodngdhigtor hestie @irfléw Cesistdrds shvonsddrtie edhalhtiov(H16s Pajtant inhalation

during inhal ation. [0065] FIGS. 16a and 16b are
FIGsiEerRecVREYvi ews of a respiratory device having an

airflow.resistor where the airflow resistor is shown

dur i ngosByhatiat 105 4 ferépectfieRtd alrBdpidatiy B8vicd lizhing an airflow
| 6b), respectively 10066] FIGS. 17a and 17b are

resistoewbgredhe aieflopy esabstasfis shovespiringeshgladenvi ce havi ng an
airflow resistor where the airflow resistor is shown

duri h fi . [ ' : C .

14y 180N 1 D d oroct iUt o BIRAREY Gilicd Bhfhe an aicflow
resistor ohereskeditftovakesistoris stownaduriag eixhatery devi ce  havi ng

an airflow resistor where the airflowresistor is

S how‘]ﬂﬁléﬂ’]l gllek al zfantdl & sidg\la.r%ros%?s%:}tio%gpvicws of the respiratory devices
shown in FIGS. 9a, 9b, 10, and 11 during exhalation (FIG. 12a) and inhalation (FIG. 12b),

respectively.

[0061] FIG. 12¢ shows a cross-sectional view of a variation of the respiratory

device during exhalation.

[6062] FIGS. 13a and 13b are perspective views of a respiratory device having an
airflow resistor where the airflow resistor is shown during exhalation (FIG 13a) and inhalation

(FIG. 13b), respectively.
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exhal ation (FI G 18b), respectively. [0068] FIGS. 19a
and 19b are cross-sectional views of a réspiratory
waewice3davi ng an airflow resi stor where the miwid2008/044888

resistor is shown during - |low pressure and/or |ow

rairflow exhalation (FIG 19a), and then during high

pres a oy, .high airflow exhal atign (FIG . 19b).

005 B8] GHG014 8 2 deisBrdiye eyt Sreamary et 66 BRYIaY op girtow
resistélaMiE & tHahS B R8stBeIIsEOwh urif aRUplabs. and adapted for

the nasal cavity. [0070] FIG™ 21 1s a perspective view

of a respiratory device where the device is renovable

and HWagl eH1GBr 1 SehBhnandl Scaaw pergpecti®o YiEws Bf Grespizatory device

. crosszsecti.onal_, ui f a,respjrator evi c re.t )
havingjg) ARAST Sesigt niiChnf B e HEA Lo oS AP P BT gf exhalation
airflobQAd/3l pfekare. 2BIG. 3 58 skdv@Sihe aRAGWREAMtoVd R Mg Wbwét levels of exhalation

respiratory device where the device is renovable and

airfloy @agoepresore.t R A as aliovesthe aiyflovy zesigprabuoipg diabeon.
PCT/ US2005/ 044888 [0073] FIG 24 is a cross-sectional

vi e i [ -t he ce | . -
e T A
airflow réSist@Swhete thectidlosr @ sistor Babwi idaring Eximlatien PFIGAtIG4)and inhalation
S vice where the device is renovable and adapted for
(FIG. { /). FRsRetvel¥vi ty. [0075] FIGS. 26a and 26b are
perspective views of a respiratory device having a
movepjss] aF1GS.i 17k ahd WSk Eféﬁedfﬁr‘é%seof%'résﬁi aldr@levide having an
shown during inhal ation (FI—')I 26a) and exhal at1on
airfloy Egsstoroglere %ﬁ@s@@@t tiesistioy is showa @iy exhapition {FI43. 17a) and inhalation
rispective view of another respiratory device where
(FIG‘.?ﬁ@’-Peﬁgiﬁugglyis renovabl e and adapted for the nasal
cavity. [0077] FIG 28 shows a cross-sectional view of
anot [0867) eBlG3.dBaayd Uy siney svberctidind vibeniof @ réspiratory device

. renovabl e and adapted.for the nasal cavity. TAI '
havin P FISNIYT ﬂ‘Bééf@PWHE%}StH’é’rséﬁ%Wé%P%%W%B?W&F?B- 18) and

exhal ABUI(ERS. 18K}, bk&spe@idiyret hods for their use in inproving
respiratory and cardi ovascul ar function. In general,

the respiratory devices are referred to as ) )
r espl0a8ior ¥1GfeUide end b?b & gpisy-segionglevipweel a regpieatory device having

. [ t d ' ' f Ul .
L

exhalagiba FIG 19k nd then during high pessayre ahdfor highpaflew.exhhietion (FIG. 19b).
devi ces and net hods descri bed herein are not limted

T e NG TN RS

removhBleland adapted for the nasal cavity. |

[06070] FIG. 21 is a perspective view of a respiratory device where the device is

removable and adapted for the nasal cavity.

[0071] FIG. 22 is a cross-sectional view of a respiratory device where the device is

removable and adapted for the nasal cavity.

[0072] FIG. 23 is a cross-sectional view of a respiratory device where the device is

removable and adapted for the nasal cavity.
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wi thin the scope of the appended clains. It is also to
WO80e963839st ood that the exanples and 1) part PCTIUS2005/0443888

enbodi ments described are not intended to be limting.

Instead, the scope of the present invention-wll be

est 3@63752 NadGbY 1/3e:RNRNGAMI CLRidTR el QB9 défiodiaRiehe i device is

thi cification, the singular forns "a," "an," and
removablhand adapted der thphapabtavigf er ence unl ess the cont ext

clearly dictates otherw se. Unless defined otherw se,

e TR SRl TR BB e i
removadidhRPddbpelifbd thé Rasahenvadyt . Devices [0080] The
respiratory devices desCribed herein alter airflow

into and out of the |ungs through a respiratory . )
cavil®875 udHGas2Ganad26btare pasenestiva Hewneka fcspisately deice having 2

oG35 SRR 18R ETHFRUERL AR .00

exhalaﬁ&ﬁ@HGO%lgmaﬁ&cevejﬁ. at least partly obstructing
airflow, particularly airflow in one direction (e.g.,
expiration) npre than the qpposite directjon, (e.qg,,
P ADBA OrIG B s per R Y R 2P Qs TPRBIY dere Bhere the
device nRSabiEGHd Eﬁp'te'a%leﬁﬁ%agﬁga\ﬁ 51 stance to expiration
uring the exprratory phase of the respiratory cycle. )
Many of the respiratory devices described herein my
pr e\[80it7] c AIGapS shayts aairpseasestieonadl vigiv dflapethenisapiratery device where
‘ ravi de a,nethod qf I del i.very, and filter air of
the de d??d&?l?%\fﬁbeaé@r?%%‘fcj%ﬁ%goq'&frfg%agsgln A ‘Passageway [0081] The
respiratory devices described herein generally
conprise an airfl oDEIPHEEERBAGRAIIOM airfl ow
resistor. The airfl ow passageway (or "passageway")

en def.i nes a channe] al.l ow t he, pass f . .

2 0 i e e Sn) e L BERS g0 Ry teir e n
improv3RPR8pirAtoMEME caldiovaSctR Hih@oh € In Séhebd)athe N&Eﬁatbhﬁdcviccs are

respitatory device is worn by a patient, the )
referreg s asugeMEAIOTY SIFPICt SESIARLYPB EBe ieps| e At ARYiees Rad anaippds described

._pati.ent' n [N ' L.O i [

nrin 2T LLARED P S EGERLE0 B s Al SRR o
therapéufia ugitisés. i Eheltveided adiasthodhdesariyedieesin arefnot higited to the particular

respirataqry vice, including users.who are .not usi :
embodirpgats TPt o §iays 6N BFrIETF SpLRlEnS A Babele sigan fal

within @i sfcl)?é”omé SESRNEY clARYs. ORisaNY 18 Bk LAl Sob® Mt the ekBfples and ; )
exanpl e, the passageway rrga/ e as short_as the

b
particuddrrefibodimensi desonbediare nefl intsndedeto e limiting nlistegd.ahe jeope of the
h to. . ot irflo ipstor). Simlarly,
present et orr ATRACRIgkRy Rdrs B dals' PLL The spac

required to support,the airflow resistor. For
exanpheE) iAs wed i tisspetifichion, arpingutotyms "d¢Viacg and "the" include
adapted for at | east Bgrti_al inserti i nt 0. a.nasal

plural refgrenag, undess the qopleyhelens (g@@%ythﬁgyxs%ﬁnn{glésn etined otherwise, all
technit%g%éds)ggi | ¥mRSused B&Qin%{:% B hRRI ARG a@@oﬁﬁﬁfm@gﬁlederstood by

n sone versi ons, e passageway extends 't
one of loedigdrly skill in the art.

Devices
[0080] The respiratory devices described herein alter airflow into and out of the

lungs thrbugh a respiratory cavity such as the mouth and/or the nostrils of the nose. The
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an average nasal chanber. [0082] The neutral dianeter
of the passageway nmay be of any appropriate size.
woNeEi@abzodi aneter refers to the dianeter of tPerT/uL2005/044888
passageway -when the device allows air to flow through
t he passageway w t hout additional resistance (e.qg.,
respirdlby deRidB tyfidally A IidR 2h k@bl rebibtor Bable®f hf¥east (phBly obstructing
__dianeter of the passageway nmay depend upon
airflow.qrattiguiarkt sicfovoin anedireetnm (e oxpiratiiey moee the theeoppagiteadirection

R U A (8 M R
expiraflbRGBHAE tHekRbirdtsr e th@fepiYatbReyeied MBAr§Tof Me Rspiratory devices
narrow portion of ° the nasal cavit or slightly

deseribgst hasviemmasRmeysint callpse ofeaungers and il coutiuits, frevides aregd of
Qver an | .cavity.gr a nasal, cavity my have
arag JEHEhy SR i P o ErlPius Bl T o e

di aneter of a passageway may vary across the length
Passagefwalyhe device. 15 WO 2006/ 063339 PCTI US2005/ 044888
[ 0083] The_airfl ow passageway nay conprise_a dedi cated
str u@%’ﬁﬂe des lreﬁw%orvhiévacwcmkﬁqy hegin gererally qompise an airflow
; | : | c@ f
passagl 385 08 HENINO) reiod o RS FtS b (PRGN O echlfily
definepashage! akiwing tieipaspbyf air.r The pasagemapmaylbe od ahy létable size or

or tunnel f teri al . of _any appropri.at.e thigckness.
shape: pavey P Pt e il MpE e NerHBrY DRAGE 5 Wog b BFgen, the
passageWa$ corhbfisds! aﬂ‘oﬂ@ﬂﬁp% QRN SOwRAIHE {Jétﬁehffmdngs fd fB4id connection with an
material so that it can support the passageway, and

openingthgtd padstaeay gepss thg daagnt sl wigse dilledgrgl Tgtientt isuyed dedesarbe any user

of the gegh%%gg,é (ge%gdec @%161?21 A Is%is é’ﬁqur)a%% }‘x:gt; ?ﬁu@@% réﬁglgatéﬂgnaewce for therapeutic

purpose®.nNPhe S'ﬁﬂdwtpﬁssﬁ@%dy:mat 16 anynsaidiable amxgﬁ:n Faorermuple, mm/paédsegeway
mai ntainipg the abjlity tg support the passage an

may b%?%g‘_é’ﬁ‘t as tg%n%&%v eSSt i elloBi(Cien exisadia geaongh forgppor the

airflov RIRYRT 82 arlI NBe %irﬁbwss%ég’a)bﬁaf gg‘vﬁﬁﬂgé}tﬂlan the space required to

conpressible during respiratory f he airflow
supponp dssadonaresisionc Forkixample, i varpions 0i0hs rasplyaton] deyicsedapted for at
as. an attachnment site for other conponents sugh as .
teast T P bETEE Bpet b B TR oG REBORE R nplfG ppBipyiparcty as
long a¢ thenlefprh bEardd)rage ink@b! th SIMeDeerfibns kirtpasfageweX tpids the length of
the rimpay conprise a ring shape or an oval shape.
ana"efﬂgéﬂlai;%c%b@dave an inner dianeter which is equival ent
to (or larger than) the dianeter of the passageway. In
SONggP§ZIS| PRSneutrifdiAhnBh£ MRE bafaodvay TRAEHd & ank)appidgriate size.
strength sufficient to tprevent t%e col I'apse of a )
Neutra} digpictertrofeys idéhd dametanot tha passagiway wserthedevien alloayvs air to flow

al cavity. .For I the rim conprise a.
trougB5hasSBE Y yibply SRRl efed AL TRV rien). 1o
particulldt, heBari@ESéfaRSpaskdpewal MayadepeifonsenSSirk@sn 6 the respiratory
"weaker" materials which are forned or arranged so

devicey fyor examaple rrsairalgsy deviens copBg e hhsingerted; withip fhe nasal cavity (e.g.,
a nasal él%ﬁﬁgﬂgﬂ&fhal% & \Gedthetdr it 1S RprBRREA teifiarh &8P AN portion of

Vi Cce rrng use.
the nasal cavity, or slightly narrower. Respiratory devices configured to be secured over an oral

cavity or a nasal cavity may have passageways of larger diameters. Furthermore, the diameter of

a passageway may vary across the length of the device.
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[0085] In sonme versions, the airfl ow passageway does
wWOorpes/ieazsbude a dedicated D structure such asparTUBI5/044888

For exanple, the airfl ow passageway of the respiratory

device may be a passageway through another conponent

of -the deVice such as holdfast. I n sonme versions, the

ai r 10083] pdds agfampapsesensty Mar CoRPrEseradssitgisieaiueHresirdining the

inner v%agrb?lt fﬁ.ﬁ-}ow ﬁgs':sgégwpi Fi)ersﬁ 1’?15 be ngﬁﬂraﬁ&rﬁﬁnehp& the devuf% For

y pOSI Ione nco ni-ca
exampla} the @a@iagevau}anay tdrhgivepanisagevwall defifed byod rial. A eidbinay be a tube
some of the air flow_ ng through the passageway_ passes
(or tunpei pofampterig)of aay peprepriaty Hueknessn Eiemin si9Yrabss berdoframe, rather than a
comple n@lﬂlﬁ atl'ﬁ? rurngllg%\g F an%l){ sﬁi%ﬁcda{tllyli' ﬁ@ ;I:ha?é?‘ %(gglv%t %Qﬁ} support the

passagPh B and prediedftfts %ﬁbagabvaja ﬁbﬁﬁ@)ll&bﬁngi wiigeeuserand t:lhflﬂg.i%plaatlon In
passageway in the device. | n sone versions,

some VEISIRISHiE FIESFRRRISeH ARPIBPIessi blE mataial tht @ayéieéamﬁsm tg asilitate

t
msertloqi Jn?lq—%lj\l/jvg{r;hel S\Pstneoltrﬂgﬁléaqmg ﬁhel a%%l%f i@%g ;?J%gafg%? and prevent
comple%ﬁ'dlldﬁ&&ﬁf&h@ﬂ@@wa@|dluf-1hgmspmatmmd ']i‘he(mnh’rw alsortgsomSedet
r% ons of the dgvi Cﬁ_ hayg1 a gr eat er éeii C?'Lt ance to

compressifle di¥ing RePHAIRTY OV 4P 2ITION B SrepmYA dReludipg 3 7 poftion) may

also seSVRIE aYf Gftsdh{Eat Qe foPShELSM \}50@1%1‘&& Y¥udeM HSlowl REis@t] ﬁlt@ﬁé’ anchors,
resistor conprises a valve that does not appreciably

etc. inpede airflowin a certain direction (e.g
inspiration) and that partially or con‘pl etely

Ie)rIBﬁ I] g'n)he r{%ii’ a bte I%ﬁy 9151%%[6 ds‘iii n%ﬁ??ll §1?€{] hl'éo? \t/ag r{llléleatpf: rim may

compnfs@ﬁ rlﬁg skeappiof ah 0wyl shﬁp’d e tring haly habeai fneediedeict whlch is equivalent
tain degree of . airflow or Ipressure,di fferential . -
to (or lpfeprban) thedgansioc of fhs PRETBEYEH , InSMTF GRIONelIE Fign goqagprises 2
dedi cEQihﬁ has b
maternd@dw%%gg r@%‘%{é‘éﬁ‘ glfﬁgfen ?Ze\ggpn%’(% I@glggp': g 5%' £ gégﬁﬁ’n%@ry i as been
inserted hape namimznytyo Fod eamptattherimanay tahpiie. Bgnetﬁbﬁ peiyamr i(particularly

ressure differentj «

stift e, Fehdn SR VAR 68 SO GsPeRse eieey PpRE i fials which
are forRB@bPArarisBe sé HaPtHRETEBshaPOBf the st has sutfEEBitens g&h toeprietignt the

t he obstruction. This may be inportant during coughing
collapsg §§ thegrgspiiasy devies dyringwset he cl earance of nucous and

ot her substances during coughi ng After the cough, the

fla uf lthO4i t d Pdedicated

o Og% S m% riinéx{;ﬁ)gQ t?fgélgm;&w ypes dglﬁé;)ﬂét%é'!ﬁ&
structuressich B8 snarléar@esropieb@d abﬁbwaaﬂaeewmi biltbe respiatoiyrdevice may bea

pessagoydh rclish dnabér Emelpst She Vi P P8l Tt yegions.the

airflowdfas@igb whisdlefinédIBy b Padsigdwadyahioaph alhdlcﬁ’z[st expiration)
passing through an air passageway may be used,

. particul arly devices which selectively increase the
Airflowy Bgsigtornce of air flow in one direction nore than in
the 6T S| d'ih COMTURRIaBEPIvth at least
are[ pa tij%:]ﬁ @%ﬁ?{}é f@lc\é&g&?ﬁ%s olf Cva lves av\,hi ch
one airflay passageealy, as tlaait af legstvsoas bfthe ag ﬂm’ﬂh' g theough thp passageway passes

the airflow resistor. Thus, an airflow resistor modulates, alters, varies, or keeps constant the

amount of resistance, the degree of airflow, or the pressure differential across the device or

through a passageway in the device. In some versions, the airflow resistor inhibits airflow more

greatly in one direction than the opposite direction. Thus, the airflow resistor may regulate
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val ves (having one or nore flaps); hingel ess val ves;

st opper-type val ves; nenbrane-type val ves; ball
wo/nbsr@sssobal | oon-type val ves; and the |ike. Theeuk09$/044888

is not intended to be exhaustive, -and other types of

sel ective airflow resistors may be used. Moreover,

mul tiple rflow reS|stors be used, whi ch

airflovyyigyandifeqr Hie TergshiSRERE VER0S eff’f@&ﬁ&ﬁfw% 3 FelehFesisiangg Gy
exha1a18r§ rﬁh%ﬁmﬁ%ﬁﬁ&%ﬁ Q0891 The respiratory device may
er conprise a ol df ast for rel easabl y securing
thedeV| ce in communication with a nasal and/or oral
cavi[0987) THe shmk dtmsins withe réspmalory device; the a}irﬂgi\ht liesinﬁong)mprises a
and_ securi ng oa{mthe gew e .n a desire cation,

valve fal dope polPPIeARmAede grilow i3 periify 4rg Rt H*;Spléanonf and that
partlalw fr?p&é?él% %cfé:b Qﬁ'ﬂo‘é’@n Hﬁrétﬁéfldiréétlont(ggl RobigHtRS). Iﬁac%me

e anchored posi oned and
embod&helns,| the edvé ailamyfof atetfietory bhstrucson;wheerchewed ifa certam degree of

sirflowgs oI Haa BERRo 8 0a HISH FbOOBT LA Bl e ahh coushing

or nosé ?l%l%ﬁgat B %xEdple! inSSmeRGlbadBndhes e ARG cOfrphis€P¥ AP Rade of a
Nasal cavities nmay conprise the nostrils nares or

shape mematy otdeftrerable hatesial (e.ge 90 ielssticmaigrialyt verendpe pressure differential

across gl%ﬁ, \{allYegglée‘ ex%lggépfr I%lg c?vfr %{; ! %uéc}) i3 faygeh%doﬁglg, atﬁé ﬂ%}%ﬁ?&ds upon itself,

thereby wliRh MBS obsHubicie STHiS i@ baimpertanidirthg copbking |add magalso
maxi | | ary), and nasal septum The term "nasal .cayvi

facilitatehe cisagnce of mugous epd PEIST SPsnCesMriNg Saehmgs ﬁ%féhﬁc%gh the
flap reﬂJrEs. ﬁq{sear@yﬂﬂ rrfo}n-‘bgﬁ@&) orffatiBgsal  chanber). [0091] An

I’nc e cavity of the m)uth(eg,
vestl bul e and nouth cavity pr&per), and an

sub-[0@8Blon Exeerplesiof diffiereuidyprs of pirflow sesisiens am@smqurbélow and

o LT, .3 LA 1y 30l Sy BRI S b i

the resfdtancg @Paib @ y\e@ie thigspiragbmAgiAsrexpitatidn padslr:g&thro[u@ﬂ@ﬂ}alr I n

sonme versions, the hol df ast nm | so secure
passaggweyEwy bemeed, pagisilely deyiceroyhich s ?F&lvwén?rs@s%%{eawme of air
flow ugbrge\’\@)%ctlﬁ[? oBhafin %? @?re& {yp@ X&NaRIESkstors are
e outside o pat | ent and

particulapiuimbler Examplesp! valsts \plasls ntambo usgd astairflomsigsistersangiude: flap

valvesggqyl%og%ordggmgﬁpéaﬁpgﬂesw \Ra(se S%’ng{fy?% { %lr%;%!; E%érgﬁ'ane-type valves;

ball vamapd»earoeh MypeSilvelgdndahé liRd.r TRsSist RGoentdhdad ecbd m@mhe and
device. In sone versions, the hol df ast. . seal

other wmcﬂfgple@teve adrSlovFEBISIOR Pay Brraseds M‘H%O"éF:rm‘él?E]t’?eﬂ‘@é’&' resistors may
also béjl?stewe\%ﬂ%h ynﬁélkcﬁm ﬁfi{aﬁo{ﬁ@ et ?ﬁgﬁ:@@ﬁ’dﬁﬁﬂﬂﬁ@ktorS

asses I ce use rern alr" may
be air fromenvironnent external to the patient, or
Holdfdst may be any respl ratory gas (e.g., pure or m xed

OXy?{ﬁﬁSEH Elje resp:ratory deVice ?ntay ‘%Lrlnl%?sconmp§st;euar FolafAS Rt ge‘fe%sabW

to
securing the.device in communication with a nasal and/or oral cavity. The holdfast may

facilitate the positioning and securing of the device in a desired location, such as over or within
(e.g., substantially within) a respiratory orifice. In particular, the holdfast may allow the device
to be anchored, positioned, and/or stabilized in any location that is subject to respiratory airflow

such as a respiratory cavity.

17




[0093] In sonme versions, the holdfast may conprise an
woaaiedaes339r anchor region. Il [0094] |In sonme PCT/US2005/044888
enbodi ments, the device is to be placed by the patient

or the healthcare provider in comrunication with an
or al [6090] { Exakple B fesgiditry calel A fhsalTNd obPERAAR® Nasal
..any suitabl e nmechani smfor securing the device In
Caviieo8py FYRPTiSe s masinlsc aareoor naselchambersy lirhers aeitibule, BRaiter alar

. I npi.lse insertive (e.qg.,. . )
cmﬂ%gu{i%‘pii%e‘&’@ }%g‘)e’ Teleel maril Crvtilage; 45ger wish lasr efithe nasal cavity,
turbinetes,-sinises {fioneal, akedia SiphBRd CRRRE 4B
configured to mate vmsgiph the outer sr@f?lg%féﬁgfsegmm' The term
nasalm Jteneray referte app seetegian afltbe Nesal Eassa fag., &ximgh ®@stra, nare, or nasal
chamﬂ}?idf ast may conprise an adhesive bandage, a strap,
or’any other structure capable of securing the device

in comunication with a user's respiratory cavity.
The JGDHF adh oalyaioNREIUESs the EATBMATEMOREI @ v‘é&ﬁ%ﬂe and mouth

. cont&grs to interfaces with the'lips, guns, "teeth,
cavity DEoRsT ke 2B siobygipn therenfeineludnger geee than SnGF the following
struch#@O & R683 3AnL6E | | owing, t he . user to

i nsert (;Er r enlglgéé{?ﬁgq%é’%%g’%g‘é\” %@%‘éﬁ\g@.&‘% rts8ftr?3ﬁjit‘°vaé1dﬁe recess or
gap betweendbe tacty/goos dnd theligk. i n pl ace by utilizing the area
in between the guns and teeth or lips. [0095] In other j

errbolﬁbﬁﬁntls, the device is tfo be pl aced by the patient

or tne “hediPREIPE PP deldfashmay alsp seqvee & meal hagwen the

respiratay ideyice bod the 3&dpFa@PPAiIARAY, 36 Biat A 1eRRSRhe Sﬁfﬁl'etairee%lg%\éed between
h sal cavity

sSecur.e the_ devi ce i n.p03|t|_on wthin a na
the outsidle of the patigngrd dcrcemrabey lnirmes st s throwgimihesespiratory device. In
) s LU . The hol df.ast ‘fmay conprise a .
some VRHISEHEHBMER LR HE Bovicd BoRBnitliSlon Toth £ 2 Piestp cBvitw

complateiymorthatzetll @nmubtthe eachuaged theqiphtiie ddvide. & 36RkSersidh8, the holdfast
rise_a cylindrical shape that allows

seal is D@l df&?t ma¥ conp ;

al 1s peamplels. o@ tag oply sowg of ther air eehangad betweer Hierpasientoadthd external

environkhéht Pesses thr&udhitBE&evide. t ' " rise i

ol d? ast | n@fg&di ng ‘g(% a@ﬁggﬁ%vmggﬁ%’{%% i %Fa%ena%a%%?‘te%ﬁomem

externa] ¢ the prbemHgontihaa by anyerespirgidraees (dHeplelbodfrsdd B¢ (30,, heliox,

L | etel y, seal the device in

OrOthegg{rrsrrljlﬁ%t%%%?’%ﬁﬁg\n@%ﬁ?ﬁ%&ﬁasal cavity. The hol df ast may

conprise insertive and/or non-insertive nechanisns.

In $H198] vdn simersersibheg ok fasttmBOMRprRe Sn AndRE DABHGRL region.
connecti on between the device and the user, such as a )

cli traps, a he |ike. [0096] The hol df ast ma
pe. TUPAE. ot EPECan. S ilianto hnpeertpy epationcor te
healthcie @ydeer in o BRhica@Gtwith ¥in 8RH AGE. RAYE gﬁsecﬂg]hgﬁcffast may

_Furthernmore, conpliant materials may reducé
comprige; ¥ SpHahie mepbanisnh for deairing tindeviaefif pbéition irf tanamumication with an

r tr.af i .0ry cavi and _surroundi n . .
oral canfie TH okt S B RS s G0 . rimp wbigke D) i mon-insertive
mechangsnesh 0% @dn-inkbitive bokifdst fiaY cRbAsd AburfaBB Yol REEtHhatd with the outer
0

oF v?ri et%/n,of mat er | alél including, but not Iimted to,
surface Of @ patient’s fage\igsecure the device. Fasmraaplespbolgfast mayshampsise an
dhesivEBERY: [ iaks dncl ude, any 1 hat

adhesiv B BERIalo TPARD &y oBE RO ThbdbSof SR g Byt
commugiedtgmmwiih 2 oserirhepinatose cakdfyl Gthiedd|disst aldyRioathrise a3hAGGble region

. ave, . . .
that conl?ours to interfaces with the lips, gums, teeth, tongue and/or soft palate of the user,

£
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tendency to return to a preferred conformation. Soft
shape nenory materials may include, but are not
wo enetnes3sd o, ur et hane, pol yuret hane, sponge, ami‘/[mblsnmsss
(i ncluding "foamed" - versions of these materials).
Alternatively, the holdfast may not be soft or
allowgi ik gt Yenhd¥e HAghy gl r
mterfaceg%&grrtggte dql\?vlth tﬁga?gg%qerga?\clﬁzyagi?é 1%’8%@0(3 can be held
in plagg Ayptibzing nha/zeeasmdmswemh the fuens eelnkethbpliys.devi ce
configured to be used at least partly within a nasal
cavit t i s underst.ood hat .t he device may f
corrpl[%qgél] yiother ﬁmg ‘{1’6@{1@1 tﬁ‘ ?‘PC%’étt%gﬁB?P?q ]PBS‘)he pgtrleq’mythe
healthtaf R6Videtin Rhrduf8 tha s iilchity. deRARL} Y
partllﬁcul ar enba{) di ment . r? sloyrre cases? gpﬁ@ngg%rmm C)?Vmes may
securg thepsledice din hosjtion wrthmghlaml ehiity (elge thasgh onawi Both AestiilsRér against

suno&&%r@ﬁ@h%rbe ﬁ}%@%&ﬁ‘ﬁtt gg@ﬁh&%ﬁgeoﬁxs %tialg{eeﬁl‘fgg%nxg@tg{iy that secures the
devic® i @nfiRuiitatidhowiBPS Basal Qvitg X BRI mpld) ﬂ%df‘é&&ﬁéyﬁé&?aﬁrﬁ@ a

hol df ast has a shape that conforns to the outsi

cylindsicat shape drat @Iﬂwsﬁbg devichiodit sedveelnor amm)t within a mstjlr iThe outer

or the | i ke t.o ensure an_ ..
surfac% gtlge;c}eqp({eq{; Tise 52‘8&&% r}% aﬂaga mm@gg]ﬁ dg:ggg@lon to
holdlr%G]Eé WSACO ;ﬂeﬂc{bﬁﬁﬁ hotdmt i@ plamaq:lg m&hﬁﬁtdlpﬁbamte Rievice in-
t he pasal  cavit I n anot her enbodi nent the hold
commygizahitt i (8RO R B B GPricR anseaivg andlor non-insertive

mechdgsisy. 1§ QOiﬂethfsfbnE he H@lﬁ”arst doin rfst g ﬁ@he}ﬁ%ag E?rﬁx%thoax‘l between the

device nmmy be placed
devicqygukthe hser, swehl anayllpﬂastmpsmdahdahkmr cated passageway or
two passageways that the hol df ast places in, -

COMTHAPGF: KNI IFo R BB 4 ST v

a seal emr:llme@temhym&l ﬁaﬁbﬁt\/dohﬁor@ NBurtHegdbieh é‘orh}bllikﬁﬁ n3B¥iaR8nay reduce the
regul ated, t hrough each nostril separately or togeéther.

likelihpp e\flevice GHE ofiilprd flow teibioipaBof theyresniratqsy sedty and
surrouh&fﬁ%tre %i@ﬁst dnYodtH‘oxexﬁﬁ@ Bk ‘Jh dife MC]I?O%F& O’?ﬁ? %{nﬁg{ﬁrﬁ material

eac her and/or t pat | en usi n
may beg tmﬁafaf a Yaaredy oinaterials mcﬂudm@g bot ndt hmltadke pl&mhpcayrﬁyx‘s,t €8th,

roame AUl BF Uk Ty RS GUET seh EB s hS ar Eretoea

conforafavibh,yentl @$ier bdik@ tisformdd dtaltherwisk Qe AEUIRI SteMlicfSin sRdbe, have
adhesi ve flap may be present to help attach the deVice

tendengy 1§ JER 3 2 aéeferefﬁd C@afcgméborefsqfh@an@ STy mai;ﬁmalsgna}hmcl ude, but
t e Qulhe.nec Q dhe
are notr]?rﬁftéd tlowgteg%agg &%‘%}EA)} | 21 orhfr ncs cggg n@gms% versions of

these ma;ghmlﬂr oddteamqnvab'p t}mmolcﬁ'&sﬂe rmigtnef batofosr coﬁiqi]ﬁﬁi @ldsnayl stead be a
devi ces |nclude a shape

certa e
rigid stidctur ﬁaélné cten'g}rectg(' \gﬂlémegespggto% gpiicgyf qrwéarﬁghecppagfsmns of
the resjoiﬁatbﬂ&le&idefdoﬁﬁgﬁrgé toBeQlfsed Qﬂ'leés@ pY vAghih QR Qa\}lgfe it is understood

passag evva%( conveni ent hape " menory mat er
that th%gwedggy bgom;pléﬁlybmﬂnny Dastdl (ce dotipndstmis) br may project out of the

s SBLIAEB8Uhe  rRE S T i

enoughmnbmyhe ﬁislaDMﬁnr?EN tH&Elt BaRfbt bésaeanliatiy tif no3haP e fﬂi"x‘f@éﬁibodiments
al | oys, are known, including those described in U.
the devigg may\pg locatsd gppletply owside sl Heooss [AexaB0k; HBSOmegﬁ@ns the

holdfas? h?@gst@f)& that cé’rﬁgnﬁ Mo thés()!ﬁg'lgé sur?&ice of the nose. Thus, the holdfast may

comprise one or more straps, bands, or the like to ensure an adequate fit and/or seal maintaining
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5,092, 781; 4,984,581; the disclosures of which are
woedwsim3iBdncor porated by reference in their enPCT/E83005/044888

The shape nenory alloy that is enployed should

general ly be a bioconpatible alloy. Bioconpatible

the d%{i&eﬁ%éo%&%a&nﬁ%ﬁgﬂ% Rf.éecgq%}ﬂ; c{a%w%uq%%} %%@%F thg%gPJfggt may
compfi¥ AR Ah R Pfo?%dgi‘éﬁ it she ifRRBA WithiN BE nBdtrilsNULk&SE vésRns, a device

spring stee | shape menory polyneric or plastic
may tregtlened at lsast paxtly inbofuigsprileepd ey, coppiipet hifieated passageway or two

sy g G S o M ol B 58 M o

nostriﬁ.eﬁ’ﬁi tﬁ%‘%ﬁse fHRInRAMRY Gnd/IPEQirafrp aitldw o BRY B8 thSRlgs may be
i'nclude: Tatex, polyethyléne, polypropyl ene,

regulqied thsdughenech nostdilysepargtelycdr togdtiate, Ipsinye vergibng eeparate devices may be

hl ori de ol yyinyl. acetate, polya | at e . .
placed i Bt RSB O SORPERToHGT gt FOIY B9 th gationt using
a clipP@IDAY s, vdEd @hathl #0hj AR thehilRY | SRR 2\ &M vAGR4 BlcBlitate subsequent

copol'ymer, ethylene-vinyl acetate-vinyl . .
remo pbthe devige ryd meke migrpdy plthe dexiess| dspenjptgyhe nasal cavity less likely.
. cetate-acryl I [ - V] . .
Flnallgt.lé]tsgfng C@Flﬁ)gﬁ, %%1%glge%ﬁ%eﬁarﬁgrggof{,ﬁé%eipﬁyl}@éﬁ%{lltach the device to the inside

or oufHe i 62l doké {ifclbdibpdhemsutlopal gioeral cpatyy acthy neck, or td the face.
pol yvinyl chloride, 20 WO 2006/ 063339
PCT/ 1 JS2005/ 044888 pol ychl or oprene, pol ybut adi ene,
Matesigle mopl astic polyi m de, polyacetal, polyphenylene
sul f'r[r‘g@”ll R@%}M%r?%@fc@ mh{ 86 HRAL &8H snyRRbYdphiatdaftesial or
t her hmopl asti ¢ resins, t%erm)settl ng resins, natural
matenialb blarcsrtais gntbodinants, tisbdavires swbideashapememenpslement orelements, as

<« r.ubher tyrene but adiene r.ubber. .nitrile- Lene. :

part o Jierad G Rt BT ot g Sl bR Ay comvenient

shapeGRBRbY RAterid ithdt pEVeddsHBPRESbility dhdrreslenptionlufesstigwatibn following
acrylic rubbers), elastomers (such as a sqft urethape,

remov e RpHbied iprcp s1ay (e eneed in t@ﬁ@e@h@iwg@t PhE<4mRle, §Rape memory
alloysﬁr%#gpne ﬁs}d.ra ?2%&5{ ; agg?xegil%ﬁeﬁﬂ S%I{)ﬁﬁl’“ﬂ!? indifin@those described in

oconpat | [

=

le materials ma
U.S. Pat. 0sed, 5, $r43%4c 6787 J990f H782, 808 6,793,579.0n86 164 It; et 59,544; 5,415,660,
devi ., the hol df ast.), whi.ch.may cont.a a.-user.. .
5,092 T b S e of WL R ST BicofFRRFT b fbefRtedn thir
entireféyh erfy éﬁ%@’é@?ﬁﬂoﬂl zlﬁlJiﬁhﬁtrib nPloyeY slﬂJu@gérﬁﬁdl%dﬁtaﬁbiocompatib]e alloy.
e po ui

I oconpat i pol ymer and/ or ~ el ast oner. abl e
Biocdmmtiblesdioy ey pestiydeatickakdijanivi (i) shepe peaiosy aiieys sqld under the
..._athonopol r d I fevinyl .
vicn) L RS PSR o AR BRI CUIY, ARG BE ff ek aHESring st and
shaped@éniuiiy ol yrhdrit drastic opatyais s8gh aspohgrromdénenpolyethglene, etc.

copolyners of acrylates (such as pol ypropyl ene,
ol t hyl acryl ate, pol yet.hyl net hacryl ate, ..
Dol YRR e B ey et S eyegicplary forthe
holdfﬁrr%{&}: Lef&y il haer E%ﬁﬁ]lﬁ_e angteANE HOXHMEN¥E used include: latex,

acrylate, and the Tike), polyvinylpyrrolidone, . _
polyefhyprrer pdlypropgleng polystyrgneopolyvinyechiborided pelywinylidene chloride, polyvinyl

B

fluorfde @Wé%hyl%&a&%o%r&tﬁlen&ﬁiﬂ? enetass viplybeliloridd-sorylate
cel | ul ose acetate, a honopol ymer and copol ymers

of, .
copolyoey| e@imque'r\{i@ylkﬁg@t.atg:r@mélategzpwlémg, ﬁg}Wf‘HQ lp?éf'ft"@h@?yl chloride
copoﬁ%}e%(fsn lgc;ng F%f/lo?lﬂl-i}g—% &ene &%L)Wn?&?,%lya{c?ﬁsmtrilc, polyvinyl chloride,

yrene
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other simlar conmpounds known to those skilled in the
art. 10100] O her materials of interest include any
witRdoeEba3s® that can serve as filters for D al petr/genss/indasss
pol I en; dander, snpg, etc. By providing a filter
vv| thin the device, sinusitis, sleep apnea, snoring,
y fever, allergic rhinjtis, and other alle

Polelé?srpprﬁm eplybu@aiEne.i thaTEoRisstiRolyimide, @@kyae?talp%@%*f%&ne sulfide,
polyc-ggys onate %%Snoﬂf?s%’}c Eglyt\?e‘ﬁ]iang eth?t?r[o&)la%c fdifns aﬂh&?ﬁ&\@fnng resins, natural

or or €-°a separa onent o

rubbéilg\él[yﬁmetnmg‘bba@ (Suebbea f:hlbf@ramgubtm- anjiraie knadienetrablidnasieile-
led in the art mm be used wWwth the respjrator

butadienei r@b@fd@@@ﬁh%@'ﬂﬁ@ﬁ ene-dienscRPRbymsT icapelymse Siigene Bigbers, fluoride
robb, Rl ey i R0 sy o] £ SRERARRAT AR pplgethanc),

and tﬁ&ﬁ%sé’rﬁﬁ% 1e@1s (suches & hai wrethartey plbnvlic esimyamicnme iasinearesins).
filter that remains |nthe pat h of |nhalat|on and/ or
exhal ation during I n sone veg%ions

mat er P%Ef ] r%'ﬁ%?fﬁ%atﬁgff’ PRETIYE MY be upsth RaTHiGY yg?rgkgﬁeaﬂ%nons of the
dev1c§:;9 Z b g'L&(diﬁét ‘fvhfm’m yUo%tat:{ 3 h@F MRLATHGH td%)‘ner@tthe materials

ter resistance to airflow in either
descrd)eldeabbva) the b)ocqmpanhge redtexals iy Rlsownclwlea iscempatible polyamer and/or

6/ 339 PCI/ US2005/ 044888 .t he, sa
elastoSERn NHFOE RGREPR R AT A B A L9 BT R Rk i egfppolymer and
copol‘&%{e?é MinyltBQatki(bichlas e@QTERAE Vi atd@ESHol gheaMdipdlyvinylchloride
["ar ge pore size so that airflowis not significantly

copolymters)i a Mnopcdmeraetnd@ﬁp@lvm@ﬁs@f Rey s B A AN REPYIETE0 2]

pl kB B B g e e e

dune&iablfyllzmw eﬂ@dien%tdamthm]‘platesalﬂ h\ydtoxgmfaﬁ]abmeﬁiaa:tylzac,@nd the like),
oriented. such tqﬂat bot

Poly BRYlPYIiofts 3 AYTS OB YRS h“taﬁ%ep 88%68’&‘%% {ypropotymers
(suchdéé_rﬂozﬁetrﬁgﬁhfeﬁ{}’lé?ﬁ -and lﬂ:‘é]fvﬁ?@ﬂﬁ&id&ﬁ Va KR foBpmérand Repolymers of
orientate r

so t'hat the ai | ow resi stor increases
styrenesirgloaitgle, ¢ablutnsp aceate.onhonsmebives and encdyigisiof asrglpatrile butadiene

sorh REPRR R AR AR LB YBN e

oﬂlerci:iirhﬁﬁﬂdoﬁ?oaﬁds\ﬂ@iokm 16 thdsbakilledin tHexitce of fers
i ncreased resistance to inspiration and decr eased

resi stance expirati Suc ientatio .
for 0B Do Eistinh bty oot ey T R ygerve o filters fo
allerée%y rdies) cﬁmd&r siRdN@fc. B ORI 4 Medr within Medvidees@lsitls, sleep

SUC ch anges in resistance and its subsequent
apneg;isaoges hay fover, alengirohinitis; 2nthatherallevgly respE3LLY gapditipgs gay be

reduc&?.lt?é Ip?eg'ﬁjgf gt E‘Eﬁ t Ster %%ggg zﬁp ge :1&'{ mﬁ%{l@lé\% ré%?&t dr‘ﬁ;ﬁ:ly Be% separate

ompRRht (Falid GdVicel M BoRRadle fiieAns matchiel kresyi noahmey;kdled irctre art may
is reversible, so _that it may be _used in eit 5
be usgd v the reﬁnlrggoryt dexicgs geschedgherexpoSpﬂbmétgglélstlﬁ ude, but are not

llmztéc?tso %t%&% c%boh%ﬁBJCBQtﬂlf%Ps hBl%x@'ﬁb&eﬁﬁé?s %E'tﬁ@ﬁke‘)n in

entat to.l nérease the resistance of
exp| rat| on reI atlve to inspiration_in another
or | en[loal)l]o nn.soine veosinsy the s¢spivatoryt deyiqednal eqrnprisg addigr ghat remains

t th di t
in the B%t?@? gﬁa}aigp ﬁwg'aq %hg‘ayor'é@ﬁ Exg#s@ ﬁb?gr&g‘)f(%siroﬁ th %léer material
remafiRSRItHSIA ¥ KRN i3BirfBY and expiratory airflow. Thls filter material may not

appreciably alter resistance to airflow in either direction, or it may alter airflow to substantially
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be of a different shape or size on one end, or may

WO 2004/06d830a vi sual indication. |In one version, ptingIS2005/044858
respiratory device may be shaped so that it fits
securely into a respiratory orifice only in one

the saﬁ{e'(ﬁg}e@thil tgﬁtleg((ﬁ'e&mns%ﬂnhm%n gn(f ?énﬁfap? czw&h S‘g'i!nf% téfglrswns the filter

ts expl rat’t on nore

compiisesal radtedal )1av1ﬁgla lege ppfessizedofthaRBHoNs At '”'ﬂﬂfiﬁﬂted
stop may be used to insure proper orienta |on

o I mul.t aneously preventing mgration of the devi ce
—ﬁ@%ﬂ%ﬁ%ﬁﬂ%&@&pl ratory orifice. [0103] In many
enbo t WA des sone I

Eit 021 Fhe Llpﬁmg?'é‘s iseér rf’H Ol? Bg any gg%qt%r For grample, in

resi ance to Irati

some ¢mbeditients lof thefdeamy, thé faﬁﬂbw @ékxdt@ﬁdoﬁip@iééﬁvélﬁé flaps that are oriented
in . sone cases, sone degree of

p tion,, thoug
such théjmhr@? p@sqquegppgﬁo%wlwnmm@pn@n@in ar ppexqeeition during
expira¥iBh. STH’@l%sﬁlfatéﬁ‘?igvﬁgé’ gﬁg be Qﬁélﬁafe Ecg jchg?%%g%%?vgrgﬁlﬁoa jncreases

expiration may be in
resxstapm@zﬁxpmndemd s am;atlaélgcbo\bﬁ caahapli €ibllefreNist e e filspirdiion.
| aced ther around the oral_ cavity or

Howeveﬁ %1?3 cl?eg{j;ﬁ%c g’:dslﬂg’m QPPAsite cB@cBg@ A% well, sgﬁtbat,the device offers
increafdSedifthige ﬁ@ins}éﬁ’iﬁ/on e{?ﬁtdeﬁl%‘%éh‘?eﬁéfaécg% Q?ﬁ&a%ﬁh St §eientation may

t he hol df ast may be shaped to conform P
be used foracvamsti ofqivireonany, 22rdi@, 2UBEHOAE3 9 REIbLIISBOOBAORREEs that )
N SOojTe versj ons,

might B%neﬁ%ﬁ'ﬁlgnfdsug gh%%s ln;rgstél(s)tr qe?a:g%gfl%%eb%ﬂuengﬁ 5Fcbmtra—thorac1c and

alrwayrmessnnea.l Thle v@rsmnao:[f thade e BABE sttktura S N RRRrEH BPber embodiments
sone VerS|0nS t he entire resplratory

descnlg:a\ﬁ?%gﬁergﬁ% thig appligaticesy. tInﬁgm@ Megpons,[tbq OSpirEary deviceds egversible, so
that it B¢ béi ﬁé’e.'dciﬁ elthor opﬁn@q?ﬁ’ Bg-gnestgelt @% th ﬁr';]c;ég‘aa% reeISQF}&?ceb%‘ inspiration

visible to others one ca
feIathQ:@rﬁleg@ml@dntcme beepﬂamma ar ki ipbreaseotig heswdtdndé Bf EXjfiration relative to

diff It f h
nspire 15 ) o TRt 0P 100, B TRV v Seped s tht he

directiqpéfttBE Rirflé v Qésm‘&ﬁ-' 191&&6@1@@’5\11&’@1? Fér exbifh %[ B res jratory device may
sions, it may be useful” to i1 nclude cg ors ‘ard
be Ofaﬂéé rentshanerRsizemang eodt or mayoheﬂddmg vnasndibaforarle one version, the

piabHESERR) o0l B DG 0 e TR g o
0r1entatlsn fe@m)etﬂat th@éﬂ&}w besist@niRhivRe ﬂale@ﬁﬁuatidﬁenéx@&l@éﬂ Airibits

nhalat dlge nﬁ%ﬁ ne size fits all”, so that it may be 5)
! ‘8&% Fi SR BTy 2 ﬁ%se&ftoﬂt%ﬂmﬁhvnﬁéﬁoeﬁmwe U6 @ KISHIStREPRET
orientafifif vIRERIrShIZSLousBESRY L Rin gr{l%ﬁﬁ{gggfﬁle deDics BARGS 1%931;1}(&  respiratory

si zes of their nose/ nost cavity, teet
orifice.ot her rel evant anatonmic features. In one versi on, the

devi ces may conformto a range of sizes, for exanple

" wosand "la ny ot her .
ap g—fﬁopr | al a'ﬁg%b()dl%'rcé fts tge gw&e ]grogmﬁaﬁgp? Igeé’Fl PLtfgjapnce to
expiratidht &rmayt lbﬂ/mrleferabﬂch&) haste Vit iRl $ ik e o v kdkdstahce 46 iR Pirdtidn, though in
of the device_ or devices to the patient. [0107] Custom

some case,5PRG dRgige PhisRIASoRdestEsHonoBAY by bengfigiah olresenicaterrsions of the
th
device, 'bH@lrIH tiff 5{116635%9?1?9& F’}ég b@'@ﬁ}}qﬂ ted] I){ t;i}g aﬁﬁngv rgggt e n €

device and t ati en

[0104] The device may also be adapted for comfort. Any device placed either in or
around the oral cavity or in or around the nose should not be painful, and if possible not very

noticeable by the patient. Thus, the holdfast may be shaped to conform to the attachment site in

22



cavity and nostrils, for exanple. In sone versions,
customfitting may involve the placement of a device
wonodeass3ser cold liquid or air wth subsequentpcer/uszo0s/044888
pl acement in the pat| ent's nose or nouth. | This
process is neant to "prime" the materials in the
or m&ﬁﬁ 'tl‘feere(s reflory oPRict.! Trdoflel VerdidlR, TRIRId R 5019%1-1 e athé§ible or
f ast s6 that when hol dfadt is secured 1o tne
shapqahleumtemalt(hg ddvine er phemmifieshipeymasennmstetial).s rgneVersions, the
conf | ra&aqi}{on corr.espondi n t% a portion of the
e“‘lrepéelsP’é HESHPPOfes ®4Y¥nme version of the
devi ces described herein, an airflow resistor may fit
i ¢ NIOL03) | FHBEmL, IR ) AlASo B HAY IR dr B visible to
that some airflow through or aroun the air
others. elgisomgrcaics, hievavise sy bwemﬁg%md texbamidced highemeughi within the nostrils
ant., openi ng ween t.he, airflqw resistor
o ma?ﬁ&adeﬁ%‘lﬁfﬁ%fh%be 1 Fef’aﬁﬁe SO hecievfie I RY Fgfor and/or paticrn
that heRTHURAMEaAdgRNt. Wnlofet b@rsmﬁ@%ﬁﬁﬁ?ﬁ@ﬁseﬁﬁ% %&@é dolbit'hfd patterns that
that expiratory and/or inspiratory airflowis never
stand @ghrprcduding onasdhit arrelittoresseriometheewist offer incieasedivisibitity during the
. 2. [es) - openi ng.. For exanpl e,
night gFééiﬁg%h\?ﬁ%grﬁa%%ggg%ﬁmﬁés receifﬁceéipenl ng thr ough the flap
valve permtting airflow through the flap valve even
when [0106] v &b y@me sersibas etk redBraWdy 460164 83 B8 Yone size fits all”, so that it
PCTI US2005/ 04488f @gomg% The device may al so, create a
may Begised withapy ppkjend (qragy BatisnA Pf JPresvirgiehytie ieme sizes fespilg differences
in shab8s ﬁidrsfiie@‘ﬁ(fﬁ'féxrq{b%/%srtﬁﬁt SraltalAS AletR And BiePLeRS A fatomic features.
appl i ed agai nst the device. For  exanple, in sone
In ongjesssigpghe sopd:ﬁsan@rgcn&mﬂo@mmg o isizen dorekatple Seiadl Sietium,”

T T O LT RN T L ——

devicéxahiye@dive b@u@wﬂﬁtaifthd duveselddvices tivlEpLRAp| et e
cl osure of the airflow resistor occurs (potentially

conp| et cludi ng ai.rfl ow through _the device The
des, 17 l e%ﬁfgrﬂo’gﬂ% Y dmgrog ppket somEt g %@@ Iy improve

perforhﬁm@é’@}‘ imﬁ%vﬁng‘tﬁg@apﬁEi’Wg&{ the BE@E@&ME’ Qt%‘t‘% ogaltcgwty, grrouth ‘nasal

about 15 cm HZO pressure. Simlarly, di frerent
cavityrandinostailes éorrpe@ymales dn bam¢ w¢rguge$,@ustpm ﬁimeg oppasvdle the placement of

a dev19é é’lg\g%ﬁ]g g)lc? [19%@ %nglr IF]f ﬁugﬁvqu?rﬁ é)‘f o a 3 tﬂ’? ] e%lg{l% §nose or mouth,

This p(r@:e$ is vy ®) “piine” tRematetials ﬁiﬁﬁk@ﬁﬁﬁe (é‘lg ﬁ&ﬁtlﬂhﬂjﬂﬂﬁ flAtérials of
to the a| rflow resistor, as when a Patl ent coughs,

the holdfast): sq thag When oldfashissegiredhigrthe patient, the deyjcepsamasmtlpgssumes a
d by th
shape O?Xtﬁ{ﬁg(ﬁfrat%@oﬁ‘@%ﬁpérﬁg%‘%g g?&%ﬁ%f Ble p;g AREts Qﬁﬁ?ﬁ'nge y the

device rmay var lent to patient
versions, adequate expiratory resistance or PI_EEP is
cr eaf0d68} olmscm?rvetrmn dethe dedcésadvetritied hetsin, an@urﬂow remstor may fit

QUi din expirato i.St ance,or
withieY S RSk SR BT 0L & Rls3he SRl hoieh of fround the
airflow Rdsiseetis hhﬁiygﬁll&\hed | For eQifBple 2he% milghEbd 6 &dnstalBYpdn@ed between the
t he_device or devices while being nonitored by a

airflow easistorcard dhganshpribat seguresithe pirflow filfss iy sunmapicatinn wish the
passag%%gf ﬁ@fsrx}légé(ﬂsﬁf‘e ﬁlﬁ%&}ﬁ%to!’y g\%foq 155%11%&%&5'1%5\9 % I‘PeQr]éf E@'}lpletely

I stance
occluded. In some versions, the airflow resistor comprises a “hole™ or opening. For example, a
flap valve may comprise an opening through the flap valve permitting airflow through the flap

valve even when the valve is closed.

23




t herapy provi ded by the subject devices. [0111] The
WwWOwees/8833an airfl ow resistor may al so al ter thBCT/US2005/044888

inspiratory tinme:expiratory time ratio (I:E ratio),

which is defined as the ratio of inspiratory tinme to

exp deS|re

E P P £ Tl gl S B LS, bbbl ahgeing te
resmtar?cg %’ E:r%ovq‘ 1r§0ﬂe°d1re%98h' Ba&d%n%@&hf&a@ﬂe& Heaing ﬁgic;e?{cee. For

I vidual patrent. In sone versions, the
exampleam sorieslesigig emparamnyedu;ﬂoa\tne wibjdatd] tof r@s,t&lz]wel by theaeflow resistor (or
versions, th vice ¢ arlse n in i on,
valve) wpfjl g<erainthre %ro?tf BrRSYAE QillpaRniialh 3%’61 ohaic g apbisyed;hglow that
threshdra? %ﬁﬁ&le%ﬂhbﬁxeoélx fe | f%e%ﬁﬁ&@%éxﬁ&e?éch&' ofRhtidl &rgﬂlé gl

dsitioner t Itates renova ositi
occludingelrﬂe\m thugiNdr-devigie)l Plesdesirahlevels ohEELB ardort thea)rcbr bébout 0.1

i mt o cables, .chains, wres, ri ngs, chains,. . '
to abous 38 Gindkd: B s TiefeBebiv o bl Sl R Similacly, the
dlfferellftm pélste{ﬁ@@ a8 2isoMetiBEdrbPMSthe I)ﬁﬂ%lte Qiredtid®; fdrleRample itRie a

grasp or otherw Sé mani pul'ate the positioner to

certain ftlm:sHOilct @&messn@emlﬁmh of pieflow thssmrﬁ(m/ resgtor(e.go walvepmay fpen to
I varl us a ot er
decreafi i iRt IRE fegod Bt Pl ShRRF e en sy or loves

his or RPRbdecat or 24 WO 2006/ 063339 PCT/ US2005/ 044888
hol ding a repiratory device adapted for insertion into .>
a nasal cawty may be advanced into the asal
r es 8 orljpe epﬁwﬁ@v@@ tgxpirgigy tresifiancepriRdE Rroyided by the device

may vaﬁnﬁﬁgtg éﬁ%‘h@ﬁtyto? Qé}ﬂé@e]rsxb 2 ﬁ@éﬁglaﬁﬁ% ﬁatoﬁhx%sﬁ@){éé:& PEEP is

overs erS|zlng evi c reduce
createdrte sufﬁat tha desired tmnef‘ ey butmnpteprdindexgttno mugh eapxrzitbmmeswtnnce or PEEP
e, devi ce |

so that rerq%g?a/rgtégé ’ieﬁﬁgli)\ﬁge% Bred mgS{IgHu%lhtﬂgrm?)LgF.t rbsr?n'befcatst#ethe user

may te§i@Nd EideltRderiosy @Eﬁébélﬁg mohR&Bd b aQe)itidatd pr6eides a camera, a
oversi zed. Thus, the respiratory device may exert

polysomnesseph. et agather device thatswill heh>ato|a§§ﬁ8@thea>pugéa# levekof resistance or
i ve sl eep apnea or snoring, for
therap;@éré{rfrgp&e,ﬁy mr?cspb gtlsé}%vy'%% size of the a respiratory
device configured to be inserted into one or nore ]
nos{0K1lly MFhy upy efendirflavineesivor exayiaddoaditet iegugmsratifry timg:expiratory

. ai rinay, . tongue nasophar fro suck In

time refp (E Yision Ve 1SR RRCTIR L VB BRTE et ERp g thne. The

desired I'E RHIGRViAMbeBERTEZBOuPN S SADANAY 1 TOYNAR T Preferablyabout 1:1.5t0 ™)
turbulent flow profile, resulting in a decreased B

about i4 densnding pnitlesy naegs obthsrindividsl Patien. {psomgyersions, the desired ratio is
f exanple. Simlarly, the respiratory
approxgﬂfﬁ&ke pasg%geway may be shaped so as to decrease
turbul ence of airflow Likew se, the shape and
act |[M|1121/ @fi sarhe varisiohk,dhe dememmpmea/axbmsemhm_mwmm or removal
ze turbul ence the[ efore, sou

mechagsgy 17 S0 cases ip meﬁﬁ‘%% IYQIVES s%émfﬂ%“%%vw orjnonrigid

pomtnoi’n‘érttﬁ‘at%ﬂ?ﬁfek Yéneat BI‘ p0§1lnor§ﬁ§'@f tHE BEVIOISN on-frﬂgﬂi ﬁt%ﬁtidﬁ@rs include but
agent conprises a drug. active agent

are notrimnitedaneml9s ohaing, MreSCWMImthB@ 91 tb@: bge i ]ﬁlgé)dr pesitioners
mcludet 18}985,21 ﬁ% fg)?(g%‘ggolgl\éft%bg %?th%q'tkl Va as%?may grés% of Iaﬁ]e%% g1an1pulate

the positioner to facilitate insertion, re-adjustment, or removal of the device. Furthermore,

various applicators or other insertion devices may be used. For example, a tubular applicator
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pal ates, sinuses, nose, pharynx, vocal cords, |arynx,

airways, lungs, trachea, bronchi, bronchioles,
wo¥E6Yss39 @i r sacs, or any tissues that are exgp@eshotM4dsss
Inspiratory or -expiratory airflow In sonme cases, the

active agent may be enbedded or inpregnated in the
devi ce or conponents of the device. In sonme cases the
holdingatrépimtaag demce giaatedcfatt inpegtionnintee nasabcayiiymayrhgypdvanced into the
iS 1.n.SO y useful or

nd.th
nasal fﬁ%?éfa{"lézg ‘Feo(F gt H'é’ tﬁiltf’é‘%ﬁegtﬂf‘—eo?e %‘ﬁa&%r@#\?he active

agent may be any odorant, including: nenthol, phenol,

eucahyi¥ Usn sGhe 8¢s QE@ﬂ'éwécriﬁziy B ersles. &)v&ﬂiﬂﬁg gecdevide may
the i ns;]n red air. Alternatively, an active agent may

reducecesiganceen andlonrgonsi ditecthenefairfion. Inephe yeEsions. qqpasgageway through

the devgovo e tomPTSe eiong, e raoriny ofiE OPyiGe el

respira¥®$ DB Kice {sQV¥ARLAZ Thhsn SheQespidiorD BeLe @y @Rat préSsure against the nasal
coimpound), nasopharynx, airways or |ungs (al buterol,

cavity of angardin paﬁlenwt\hﬁr ohstrumt@n SPRIAAriSBPFIRg; for example, increasing the

s o SFURRUBEP v SR o Pab TR gy e
the mob AR lissats & th@@'H!V&)e t@@aet@dlxﬁsdphhrymzﬁmn bang saucked in or closed

limting. [0115] active agent ybe placed in or
durlngan§p1r|9tm| TeoVER, h@ﬂ%wreeg %W%gfﬁrﬁﬁﬁ%ﬁge‘ﬁ%m?%é%?%& ess

turbuiéﬁ ﬂ%uleprgﬁ ol r\églx]ﬁlg% Ha %5&‘%%& 2%‘9%&/: @(51‘r rﬁﬁé&ﬁﬂo&i@.ﬁbﬁ & B ¥ ase of
snonnEG;'tEf M&&Qﬂ)ﬁ/ ﬁﬁﬂﬁﬂ&, thl ees;inhtmwicylc@fpamage\a@x mngpbe ghaped so as to

f. th
s R e RS e SR o o

chosel¥aSRini B Rebeibastan8 OlBlefse SoaRd @ctibitoagent (e.g.,

coated, enbedded or otherw se part of the hol df ast)

the dru may be delivered through thFel nmucus n’ﬁn ;
of tigél eslmsp@p@rpyslc@évqh{: evxq:e,ﬂs&ggiwg ap activng agent, Soms versions,

the act?\geit elgés % ?@Wse@é’m h%j nf&. &, a RRWEHeR) or other compound can

coat be  aerosoli zed and
be plackel ih ‘o€ b thevdelize 1o tldfiever émmpmm ageyt mgy@tmuthphqrguedwrd and soft

active agent urface of the d ,
palateg, RS RAG R St ses v Ry, éh%? tafndhs
bronckﬁﬂf@? delRdiMif ich GrRMy Sskubagat aﬁrE ekﬁt%e&i ﬁ)/in@pratdky?oe pﬁ;ﬁlsdt&ry airflow.

rug- contalnlng regmng&y al so be chuded in £
In sonenabesethe Thiéveaapaht nan b pmbeidsd oF repragmatic 1 ues:for Components o

the degll%%t c %rcaf_ésr{hee 5§§%r g&l&tﬁ a?@&ajtﬂgwﬁnha%ﬁgé §g°enf"ﬂﬁ¥ comprise any

espira evi ces or Wt
compéiinﬂfthai\i\t ﬂh&smtvmya))sefulmyddshdﬂefmthe paiept.i Ber exgmpleethe active agent

agents such nent h her fragrant
may bF LNl eqlorprﬁ, wg u\ge P?Pg‘ﬂ% pg?n R élc%lggﬁu g any ngém ?}#ﬂ? §§ov1des a
ﬁagraﬁ@eslhﬁltéé)l\ﬁl\xﬂ%}?edrb@lt @l’f&ﬁaﬁ%ly, lei‘ﬁctn@%\gbﬁﬁnisﬁébnﬁﬁﬁb fideeg With beneficial

hol df ast and nmay or nmay_not i ncl ude
effectadditt asdmactﬁmdwpgmﬂattwgwﬂqdasF o §X#nple 28 GREVEERERITNAY FRINPTISE

e of U st r
L e R B G
nasopl%fr?f'{* Gevadesiuahes ahalicadl, Steofsl br (Btberrb‘rendmtonstre:dlontow on

t he passageway of the device during the var

bronc@ﬁ;bggn edmpdvads)e s A §rARCRYBRECOTR{ISC; agtﬂ@gg% or 2 ﬁtgrmd for
G@Rkidel €S to
cxamf R BUEDd Y lfie i
[0115] An active agent may be placed in or on any portion of the device.
Furthermore, the location of the active agent within the respiratory device may specifically guide
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expiratory airflow This may be hel pful in preventing

WO 2006863339t | ve sl eep apnea and snoring since PEESS2005/044338
di sorders can be treated, for exanple, by increasing
the size of the-nares. This is partly due to the

.tendency of the risar es arfd .nasal ca\fi ty to col Idea XS d%e a1
the deliveEy ida v B8RRI PACOIP pribeeions Of e iraibr SEET copliured o
be placep ﬁﬁe&g@\ml‘g’mg&ﬁ WHeR TeCIR] 1 RBSEIMEprI¥BYarPdcEive Bent (e.g., coated,

tissues in the nasopharynx from
embeddebéd alsivig. paftsofiteniidldfass) thedinganay bedeliverp dhrownglythg aucus

oversjzed relative t the size of the nare
membraBaAL e TR T o 1 BRI B e R Ay pE R Rded a2
powder 8t TeldaSMie Lé%ﬂ%)th | Ry b SBokAIRH Yan€ @1iféd WRNinlEe respiratory
rranuFact ure nda asSenbl ed using any appropriate

system. 1fEulycoh. acRep agse mtagtbeve asarfateefithe degenisithobie pasrge wiyyholdfast
or airflog gD O cbea et Ui ARG HBER SO E,, BopR® b Bontaining
region nﬁy‘%?s%ﬂé ihEB&d in € Héig, ™Rl diNTbn dTealaci@ dfetnaielof feticular

ke. [01181 Turning nowto the figures, Fig, 1 | .
interest jirtoaatidg sllergjpsmag siousive Resewaory devicesy@ithopRihputiaidlow resistors)

respiratar evice 1 | ' i hind<nt O

may thefofB SPAPREREA T g sl el Mefihol BF offy bffnfitBbblnds]
grooves 2 and 3 in which the user's teeth and/ or guns _;_3
may0pr@f emhedincaletsionsif the deliess, smcainfiomgresibter Bewt prss¢nt. The

. the oral cavity. Airflow resistor 4 represents, any..
device rpg qOIRRALSP @ASTABF W62 BAHBFFEY I8y PR &fg‘f‘%?f%gﬁ’“al
support r@c%aagla%irﬁ.f TAOSHE Bdsbd thel HbdTLE1Fh S Ve SNlleQiatesting @10 sMpport and

esi stance during any or all portions of the,
prevent iigpiiombompvepehtef theslediss.canidie previde edequaie raghal sppRgrt to prevent

.resistor 4 sits . wthin as . i.
recuctiop 6 R AEERY 951G Bt AR RS L e g I gorS ovcle Tn
this casd, BRdevRleQrips SiRitkenaballdiadtal RBYitiestd fatiliek inspisatonyraatl/or
cavity. In this enbodinent, the %ati ent's teeth a(gd/ or .
expiratogyiigflowe Thistroay be helpful Irenspfing opFIyAlxe HoeR ARUGH EAL PIHIRS SInoe
itdl i SRS si@of 1B Ghres | THIFEs partly duc
these dli%,gerg%rg%%ﬁgeaftegfgrﬁg%g%?gﬁgfc gé'%{)dsgft? [ cs)necr) 14, 'Iqﬁe [ nnszeliJ Y
to the téhi &1t ofthd itaréaaitrach] cavityhie collapserthie to pegativo msPIAtOLEessures.
patient!s teeth or guns. The outer fra ' . .
Thus, pmgrft{qg&h%?@ n&a&tl disglss ?rﬁgn @élfap%ﬂg may grevef étéfgﬁs dog)\rmstrcam tissues in
the nascﬁ)‘ﬂ hd ?rohh@ol%fsi'ngn Ws$ndntiBfed e 8% deviod Bfay bé oversized relative to
ocated between tThe upper and |ower jaws, teeth, j
the sizeaﬁdieaxareg;mmasa&ma‘am il r teegdyed Fesiptanst adapasimize dirflow. B
inspiratory and/or expiratory -‘resistance during any
or PO, L QIS; Bbryt diGicEERR b Pand RIGAMledug
3" @170 he BRBirRanlgFicE Rl bR rRinifectziand @icklled Liing an
approprét¥inethols Regepemthid marulfichurargimpthotls thdt may be emplosred include

. patient's oral cavity. .Jhe outer.fra 2 of. ity
machinfag) eHiaiing, F@W%Fé@:ae%?e@a’gd&ﬁ%ﬁmg ipklife press;fitine,
. ba-Rihfdowd@eykator 4 within the passageway
gluing, gjé[mn%ﬁl ates |fr$spi ratory and/ or expiratory resistance
during any or all portions of the respi rator%, cycl ef
t hr 93d8] t Rerminghow ésibe figuissyFigad Eyadsy? PESRECIHE VDY &t one
. ai.rflow.resistors,4 nel/ ¥ the BRY cRByWFaGiser. The
Ver5‘°ni°ﬁtl}e}ﬁe?’?ag?ryéitﬁyfceé."éf'v?ucg'rtg% d%ﬁéeﬁlg%:ﬁl\? respi rator y _
holdfasE$ ¥iBifrises grooves 2 and 3 in which the user’s teeth and/or gums may preferentially

sit, thus securing the device in the oral cavity. Airflow resistor 4 represents any airflow resistor
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[0121] Fig. 4 is a perspective view of another
enbodi ment of the respiratory device 1 in which the

WOdensi0cEs39 s renovabl e and may be secured V\Athlmrggszoﬂ:,m44sss
patient's nasal cavity 16. In this enbodi nent, the
devi ce protrudes fromthe nasal opening. The si des of
rlse a ho)Jdfast which is shown fitting

capablegh agq%ﬁ ARE fpsRrRe Fnidon CXpURIeRyEsistancaRIring 45 F i Bertiongof the
respiratOiicyble 04y de@&qﬁéﬁ%[)v@aﬁlﬁaﬁ Blovk HAral 4 sﬁ? thtﬁln 2 a%sagrewta% |6y

perspectlve vi ew of another version™o
device 1 in which the device is placed conpletely

Wi t[IQi1119]t hﬁgn&%ﬂ PPHBSHYgEVide. ofﬁhﬁhﬁ’rmmlfcﬁuﬁ@ﬁmfﬂ&tres’pyratory
passage. [0123]

device ]gﬁ%a{ mgy pefi f ﬁ i anl ]e%nﬂt glnﬁq 51 q;%;%%?rla@ltftgg patieat’s tgpth and/or gums
help to %@Ms&l@e &eﬁée‘ﬂm';ﬁd’ce%? cbR@sithg HOAMALsE ﬁ%l?ﬁftﬂé@%@lﬁmﬁn inner

hol df ast 28 conpri Ses the Touter surface
frame 19 tead outen fraotest2; bl a ponitéancpd4.t Tharsinef frahe 10 islatatedwn thy internal

portond 4 RN s, S 5 B S PSS s

teeth/gupR$S agﬁmxth@pztdz:hﬂy hs. WhikeChbsRiche BYis b QWd b%t@wnftﬂélﬁlﬂﬁﬁ and
by a rim30 that provides additional structural

lowerJaglﬁ #ify andéprigvase v diElovaresistargonedulates insRTRtOTY cicl/op FxpAtory
/ larly if th
reS’Sta"ge%%gqﬁ%ﬁaﬁg‘[s‘ggg g Q%éﬁ%%ﬁ“?% be dof i ned by the

hol df ast 28, for exanpl e) provide sufficient support.
An [812H | d?/ig-rk'siastiw oPtheidsvica dlshohed imFigh? nwvlidre the device is

depicted 3@}1{; g{ni’a éatﬁugg]gst?%n% ?%orgﬂgﬁ L a Tr: thg{:] g'pxaﬁ d26f th the holdfast

is showrl \@sidé 650k patieits 16k hid %dirﬁé 2 ffﬁﬂﬁv mbauiaRA 4%1?1}? B

nore detailed views of the operation of airf
passagewasb.qnedatehmapitatory Rngior expiratery Sesistimss during any or all portions of

Y/ trate the hol df ast

the respiE QS SER Shiod e BBspilt? bhAhFeda)s IR R LG piflyistors 4
and/or passgestays 6 nsdybensad irathisa(oy #ny3 2.¢., ohal diinﬁﬂameslﬁﬂ@cﬂ? dbete.

the hol df ast 28 and the valve 32, franes the valve 32,

an vi es, overal | structugal ort to he entire

GoJoRT I 8 A PoRpentive WY O angshe? hbatiaent At G s-<glseany
device lﬁ@WhEdthHe dB¥i6yisFeRbvatl €51 hEP bé&e@ﬂﬁ:@ v&]ﬁu@h g&dlé}% nh#hl cavity 16.
Fig. 7b, valve 32 is shown in the cl osed tion,

In this erpb@ﬂ)m@nh gherdsivice pretiidss dneethe oasil ppdning. Bm@fthmdewce
cornpnsegﬁo ﬁél??a?ﬁ\%é ézﬁ n%ého nefﬁtl L!@' &%ﬁ&hﬂge nasaj %ass%i%\]v&}:?sggmjectmg

outﬁom&heﬂ@dl;&fss@aow per spect ive views of an airflow
resistor that could be used, fonexanple with any of

: hﬁ?ﬁ?go ?é 5di§%%\%‘\]lﬁge Iggle,":/"l{ ebger:glj;)pt gﬁc’eerle;{:gralflorr}efscie\rlce 1in

which th ﬁéﬁ&@ﬁtpldﬂéﬂ ¢hmpRELY Woth @8 Qas?a‘?ﬁé:b%@@ fehertdentirere 11;%%19 device

respiratory passageway; alternatively, additi
fits Snughd't"él?lpéhle rasalpassagenpl i ant material) may be attached
tothe rimto formthe holdfast. In Figs. 8a and 8b,

t hﬁ)lﬁi?,fn @fé?\éi iggérﬁyg&‘ﬁrohaltv?e»{r B? a respiratory device 1 similar to those
shown in Figs. 4 and 5. A holdfast 28 comprises the outer surface of the device that contacts the
inner portions of the nasal cavity, thus serving to secure the device in place while ideally
creating a partial or complete seal. The passageway 6 through which air may flow is surrounded

by a rim 30 that provides additional structural support to the device. A rim 30 is not required,
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airflowresistor 24. The airflow resistor is shown

wo DREMsxas @ flap val ve mechani smthat conpri sqgrgsbdspRasss
36 that pivots around a joint 38 and is connect eé to a
fixed elenment 40. Fixed elenment 40 is attached to the

o f th i s defined.i

particulpf §'tnd GRHIER piraecPiY SBHRN s R ot Bdioraa 2a, s

examplé)q:lryﬁd@ﬁdﬁéﬂaﬁt Juppért. AHGirAe® efistoh24 RascagRMRYhif tHeSpaisageway
the rim30) may,, constitute a single piece.

which mytreedifit invrirajorytand/or pxpragey ressstance3ging ary ¢4 slpprtions of the
nt 40 may be fabricated as a single piece, in
resPlrat%lcg‘ﬁel €case joint 38 maybe a hinge. Thus, joint 38
maybe a pinned hinge or a non-pinned hinge joint.

Al t 12t | Fek Yia ahll b 3how hhep ddBiled BieWt oBthe cpbfdtibh ¥4 flow
el ement’ 40 may all be created as a single piece or

resistorpgiosmiin FigsThgad S+ Thpsezgossseetinngl Yl@wm%trarﬁ fibe haldfast 2§nthe
f f
optiona 1%{1 jﬂhﬁ% gggsgg%vp%r ng ﬁ{%heﬁﬂi Q\gregﬂgfr r%‘ﬁov I gg%vjaf&g 33?3 t’IgllE gién 30

separatds@hs’:\hd‘iﬂfaa\&s dridghe GdveInMranidiehaialte dByaneé prosfidus onerall structural
flap 36 in a closed_position_ during.expiration, thus
support i w.emlwgievm@r Sy Eigel ?sé}éﬁ ¥lun3%is shawe nthe\ppea pesidon, prayiding
less resﬂ‘s{a 18R oQJn Iﬁfﬁ% J ﬁ %6%'11?15% I&E@?ﬁétl rowdlng more
ete 2 ese Ver si ons, e ed es of o
resustantema afidflapy, Bécansythe cfasseecmfohaltdn@ efithé passpzeyeaddva pe¢rasonstricted )
or 1Yy only occlude a portion of the
bythe%&ﬁ%{f ®Fig. 8b shows the airflow resistor with
flap. 36 |n t he open position (e.qg., during

- | nsppizsit Imgi SatahaSb%ﬁoaﬁ@el%g&ﬁ{ve@mfaﬁarﬂsaqeﬁéteﬁﬂﬁe&uld be
' provi ding:'decreased resistance. Flap 36 may def| ne g

- used, foné}lca@lplemthaw vhthe dsvicey d%sﬁ@ht?%@sFlgWrSe Hin thep figuess, HR@R0 1s
shown. dH)r 'r P%E/ egaa.g%"i”ﬂ{e }ﬁ)f f?a&%vlﬁ&??ﬂ){ iddR'a%d gé’éﬁk‘&)thé B & Within a
a ree i nspi ory and expiratory
resplratdh@?,jasstagmgr, aIEhaatMefhm aﬂﬁmniagd maittialrie go campliaft ematerdil) may be
R NI TEI C ENEE T —

airflow EHSlsHI‘ 24. ek df-asty r8RMo PR RhYwh RERSs b lab VaR/eFRechenikfitthdt Romprises
it to a closed position, For exanple, the use of foam

a flap 36thaUp1ermsatn@m§mer@ A8 erd)istaeanested toavivied silesmasyt 4fmffixed element 40

is attacl'f%fi bod g-x%%néetltl‘f §f&W%§s§£é’?»%g‘ﬁs %flrm:}?ﬁ déﬁnérﬁin tfulg & gﬁ&sﬁnﬁ@ rim 30.

equat e ver sions of
In some&efé‘iér&\ﬁhﬁa&&p%% afd ehedhfer saffatceofthapadageang G\Melg thanim 30) may )
sim/lar function. . Thes %I-| af | et _ver .
§

constitufqp Hingls PiRGE+ AYPEatvely. 1Be Tipp dpgions 38, qn&fimeg elggehs AQyray be
fabricatbd 5@51&%195}?&% Sin i Heéage &1[9(13%@‘11&)'(: b&% hin ?@ FRes, %lnﬁimﬂ’laﬁbe a

rspec Vi ew o ano her enbodi nmen an~ airf
pinned lmege st onor-pianediungdjoie. Wdedativelynyimci0, ﬂhg 3pgopit Bg,tmdyﬁxed

escri bed her The I SULE A
ctement HREEHN S SEHENA ? HoPGaReeR P {hdt TeBaRare fipgvorin
relationd fikéD¥lemes! @twpend ﬁ%&n tid difebQun 6£GE phttint 34irflewaln8ahe desired
shown as a val ve nechani sm Moveabl e el enents 42a

level ofams/twemwrﬂqwl Bigs $a éhc@vsdbc aicfley ressterwita fap A6 in @Pioac?deposition
"
awing SIS -5 AL BRSNS S0S B3P Bggion o

airflow RRESRGRNEY cdrbplonty, a&mm ITh $se abrsicat,tthe bdges tof fri ﬂupssﬁ may

: 44a and 44b, and t hese attachnent ?I nts g/ a{ltilow t he
close off g]e\p@tlfe(palgﬁggwah(aé@hqwn) or may only occlude a portion of the passageway.

Fig. 8b shows the airflow resistor with flap 36 in the open position (e.g., during inspiration), thus
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a hinge 43 in response to direction and anplitude of
airflow. In one version, attachnment points 44a and
wodtsasgeformed directly into the rim 30 or hﬁé%@ﬁ]ﬁy&ﬁsss
during the manufacturing (e.g., casting) process.
one version, the hinge is statically attached to an
i nner region of the passageway, and the flaps 42a and
prov1d114§ﬂ)emesedmmtah§ﬁ (Bap 36 may defiye ahelactronay keve éhen ppepéngs (which

may sy sire faAl] & Mrigh (o H TR (A Vadnate B doagee of
1nsp1rat9h%gl kp rﬁ% résistdhdeN THORD3irh& rendA € £h@ferRa PaASor closed

fow’resistor when the resistance is |ow (e.o.
positiort. Héarfebcappleyathape ismoog tajerieh arspring &udlugg migrsion spring), or the

boldfashiRapeith 7o b e in 1o SPBFTL-TBBS FEF blatiit e of
foam OLSlﬁIE@hhﬁé' sdr{buﬁ@h'hg @I{éﬁlﬁlo@f‘l‘ésifstéﬁﬁi {y@ﬁmﬁ@e $ieB feveY b€ & GbRWAp 36 in

Figs. 9a an However, the airflow_ resistor
the abssmwﬁactmata mrﬂmve rB‘létafbbWBlﬁgS abthe pigfloy sesigerare glso contemplated

o 2 o TSR 03 ey B or s 2,

joints 38NN cleaRaty get> nodul ates airflow (e.g.,
| nspl ratory or expiratory airflow) by altering the

vel resi stance. Addition, of th| openl g%&reduce
t he[0r18§] sFiict ad Momar;@gqgegthve(‘@e‘ﬁ of BT nt of an
h
A 0 e ke s
surfacelolﬁ ﬁm Iraasageway ﬂmmstmciuée:s antmr30tthat Sf-lplap’fs\lhft sieflgws resistor. “This

o 2B i e o OS8R 84 e

(fiaps) &@J@ﬁﬁtﬂ{éﬁ RS o ardtheR bf fleQ@VhdtRftedt fBdm hRlgld el m{[b@erabicmlements )
stryctur.e and function to the device shown in Fjig -

422 anifb 9 attaghed e ianer sydane o Shumasagaday 6HOWp &S ﬁlf'é%%@ at

| et wi i€ valve to pivot around
attaclmhgl s 4% laiéﬁrrém{’ nggtgasg Qtaﬁ%ﬁ?%ese aéea‘r?llt)p i valve to pivot aroun
a hingeoi34n mgmsé&a dﬁmixo«ﬁazbd air@hunbdxﬁ haflew. Emsxpa veation.yattachdhent points

t t h
4a anGfhrmdomipdaizniy 78 el B a0 CraRarat 26 b PERGFflegiine (-
casnngférgbés@t o é{ne,averr&!)l?%é)ﬁﬁn?é {setdiRaly Aeach&yel anlemer regron of the

stance. Addition of these peripheral openin

passaga@daypandetiafleps #dn andsiZbtaamoevilbly @Feﬂqulblmﬁaéhﬁd(t@ tbe hmge Fig. 9a
shows FEPGIBNPEGF ShEL S P MBS RS, 30 AR mosty oo
during Q)k]:ﬁﬁ@ibh de (Feg. @b.shows flierahflomyresis@s memﬁmeesmbme it v (e.g., the flap
fllap valve is "open"). [0129] Figs. 12a and 12b show
valve ispppelyoeaea) Iaééu"\%‘i'%\ﬁépl&tmphe operation of the valve
nechanlsns as described in Figs. 9a, 9b, 10, and 11.
L(n,ZSIL 'F%!rlg'sh&@s @?&Hﬁ@tﬁ@@ﬁe\ﬂ dfeangihef abodimesi dta@mirflow
riented so that the airflow resistor increases
resistoma;_ms siankee irdsirichige axdpfunetidnote thefemi¢ahons in FigsaParndsid.

Howev%rg g% é_,ﬁf?%grﬁlag%ggl} Sy Q';g;gfit%gl énl?r?%ﬁﬁ %5{ isil&éﬁ%ﬁg@proxima‘tely
where S8VRbRGIERe R4 £1dID pilvé rB]aﬂQ@to‘kﬁme anbther. 1Plee addition of internal
denonstrates the valve nmechani sm durj

piratio
opening ﬁs md@htw@am (8-go|iRSPETALOEY ae%wmzﬁﬁ‘g%éx ?ﬂt%{m@ﬁgf's’éael of
resistaiee. ddﬁﬂmq}lf?hlg 8péxh$g reduces the resistance in one direction {e.g., expiratory

resistance, when the flap valve is “closed”) more than resistance in the opposite direction (e.g.,

inspiratory resistance, when the flap valve is “open™).
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expiratory airflowin the direction fromthe lungs to
WOR6M%3I3EY nal environnent. Fig. 12b denonstr at BEI/URM05/044888
val ve nechani sm during inspiration, in which noveable
el enments 42a and 42b are in an open position due to
the i I at:pr [ ' - Q ti;on fromthe .
ext ol OB FH; ¥ ok p Db O il LPELRR cRiienfor a airiow
resistoletheinis sinailaz $n struonatt hnd: Atriction Gf thé deviv@bhevm R FRaNHS Md ob,
P .ﬁegown jn Figs. 1Q2a anfﬂc12b in which there are one or
enpiggplonspries dpa anduteihirg phiced sompletebewithine pyorothe perdphery of the
tonHt ' .51 Xpirataqr
o 2 nd el SRLRLSAE o Rl
inspirafory hralfor eMpiratoty tdtismace: alhecadditionedfipefipha@Aitbpenings 46a and 46b helps
n]fél:sfur at i %gs can be placed in the | OF%DOS_,I te .
modufafe WspIAtPRY AN GxpRapry; aelony bit dltsyingithe leyel afgesintance. aldition of these
eri ' L on.: al V. ning. . [ 0130 o
P P o Kb PR iR bl ARl PE T Phatp efilance, when
the flapesiletioclosyd”p monwitien resfstanny inthp bppasite deredingE iz linspiratory
resistzﬁqa«[:ti cultgr material s which have sufficient stiffness
S RLPa AP VEIRE 1§ OPERS: appl i ed by the respiratory _
process. Furthernore, durable materials (e.g., which
may [0a20]s Faddd] 2@ dRbShaW Sror€ Hetailed vikhs of 85 Bgé:%ﬁ@ﬁ X%the valve
passage) may al so be desirable. In sone versions, the -
mechapismpasglegerebediin Figsad, 8b, Hhdnd hlisIntbisafiguire, twe assyméthat the airflow j

. CLitiC copre,. the noveabl e, el enents 42a .
reis TGO S g e M TR o RS g Cpon reaive o
inhalafibh (eeg. Sthedtugps arditateld 10t righeinl Bigs. 302, Wb 209 6286 3832 able elements

PCI/ US2005/.044888 restrict or resist airflowbut at

42a and 42bare coupled toeach pthervia hings43s Figy 02 dgmopstraggsdsvalve mechanism
duringdAirk AL Gh | : lGS50si
A SO0 A LA gy e o
expiratosy puflow in et directon fiodnghe bmds tonthaeytental eindrotment elig, 12b
| herein.. Fig.. 13a shows.the. airflow resistor

cemorf G3E} R Apis g dBaie i Moy bl leietan and 420
are in SUOPIRCHORKPIN ARk it the inirdtcry BRIOW ih e BRSEGh {65 1Rd AASKal

. to airflow. Fllg. 13b shows the airflow resistor in an
enviroBent g dlag hngh, Figs13s dgmonpeateemodifidation of the palvaicohgnism shown
— - ' i.st.ang alrflo :
Pk S84 05 W RHSFAERSEHE R ARG5Sl by e geps o

moveapleofiérhentpthat teducetesiaphexdiofekpipatest aieflow,tfaghdrésdredsaipate rate of
he airfl qw

. added, by the ajrflow resjstor when . o
expirafPRyfichely. Allof deskvalys Peshanians F EOEURIPBREIDE placed in the )
oppositd @Bkt n43dahAMbpAaln,kiect 1A8RAVAIG: cl6akbak] &%aﬁén leads to

area single piece. Myveable elenments 42a and 4 are
valve opepighed to the walls of the passageway (in this

exanpl e, defined by a rim30), to the rim30, or to

t he f ry n 4 nd 54

i ARt e el e fen S EEE) £ SLIR Y REERR hor may be made
of any ppmepuiste nfasidlr bnpatichial, ghesialsA8)ick havsaffiaynt kHawess k@ withstand
the f those_%yglled in the art. Internal opening 45 is i

¢ forpes ARPReH DY BiGIPSRITIPrY PRASEsse E4TtHeMAie qusdb/amaissialsi®e., which may

withsta@dRhd RbRre ik fdr oy &é;ﬂraﬁd}glpaﬁkg%qﬂa ﬁ%@ﬁ@%&sir?{hlkhﬂy%e versions

peripheral 1ocations are afso nté%p ated. In sone ’
the dewjeas grodisposable, aidAbusdittabilitybeay bé lespenticadsFurthermore, the moveable

elements 42a and 42b may also be made from porous materials or filters, etc. that do not overly
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in the valves may determ ne the resistance of the
airflow resistor. Thus, the size and nunmber of
woR6N6 may be sel ect ed in order to deterni mgﬁmgmﬁsss
ratio. [0132] Fig. 14 provides a perspectlve vi ew of
anot her enbodi mrent of an airflow resistor that is
simlar in structure and function to the airflow
restrictioe sisst eirflewdwnhatithe Fimgstimd 8z mnuvb debris) pélley, alletgensfwnd infectious
vabl e elenents further conprise a reinforcenent
agentsgﬁ&w ©60a and 60b that is 9 located partially or
conpl etely covering the noveabl e el enents 42a and 42b.
The (6811 SELTRUnd SURRSY peﬁ?@éﬂv‘é%\m anb@BRdirflow resistor that
structure and/ or support to these noveabl e el enents.
could bEmstcimramyrof the dewiaes descsbehbersinp piag. t136 S verthie Gmﬁowagsistor (a flap

v R e S A i
to airfl§yed F@t Mob SKRvd thi 8O0 9&kididrah aRYERHSBiorE hEMBIH: Be Yiehlduring

i nver buckl e in the dlrectlon of alrflow or
inspiraidorh eeswiting maudecre@@pe@silstwy toviiasthow ed@t@@etq ﬂtecﬁlmegmosmon Because

B R

the airfRivrRidrad Schedanag e nagligiviel Mdveitge elenehizeizasnd Azls are attached to
during inspiration or expiratian. l\/bveabl e el enen
each othgrorartia FlaEiefriRcee Aigea eﬁgatemse@a a8 (A5 ratpetaread to the wals of the

psas 50y A 0 TP, S O

secunnglclmamaﬁhledlqsmowhhh rmmseﬂlab @dbemnpssﬂ@tae)amammsam(as from a
f t,60 60h

holdfest PRty RVBARERE COPEh PG 38 USarsPeLiRgT T Iporicd

centrall&' Bebr&ising khy s RRB6¢ RA3PRBoRHit Adee 00 MI44RBS” sth@Y, 3Bhough

ﬁg 15a- 15¢ show perspective views of anather
periphesaifociitivnnareaisoantzmplatedy Insemeversiansathe sy apdnwsbar of gpenings

in the vrag%F g{agtcf%?eg%?ne it ?‘esg%?tgé {)ﬁﬁ? Hﬁ&&r r@msta-xh e['lﬁ'l' r,%% Q1% andd number of

o S|m ow 1n Fig

openindsiBay\bé kelédied xeeqtio decthiat et ranial opem ng 45 is
replaced by another airflow resistor 64 (a nest ed

airf This nested airfl .
St 8 o & J%ﬂr%%e%s WREPERY ‘fltwffiﬂ?tﬁ' RSeps ph an aisflow
r651st01(tﬁ£t ik Biﬁuf?jfr %?Mcﬁlrg hhd BheRéd Rl thesikH&S résior s‘haweh) thaj 133 andb.
bel ow a predeterm ned |l evel. This allows the ajrfl

In Fig. 1 ésthe mowvablgielemantrefuptben eognprise pgiplRreagnt §@P0¥t&8rﬁ6ﬁ§ G%that i
located ragt\tle{]]%/é)é%gﬁtﬁietéﬁgcgﬁqt %)ﬁ?é m%rb}/e é?érﬁ Hﬁfa érﬁﬁﬁ?) -THeFeinforcement

resrstor 1s
supporEptbaidad adaitiorauh stridnere Iﬁﬁ&/eahlp@oﬂlt@ﬂ‘lem mo#%liﬂﬂdndﬂb Bérthermore,

the airflowresistor are in the close osition. The .
reinforFAens URFOF U O0P FEES 5T ORGSR ORIETEe P By gndardize
the moVRE@SE &B@ea@[eeééﬂérﬁs @ ey @Et Whille 280888 tHehfeBhddd tBY¥Y moveable

resistor and/or airflowis above a certain |evel
elementéhwg] invért, dutkigun thedbreonien olairlow, be Oﬁlegfvlﬁmfaﬂgeftvﬁﬂally when

[ration, when .airfl th
exposs§ b o et Lo hEV Pl S AR RARIG 208 atgionor
reinfor&ight hpoklial 28i68b Alsol e dhy whislg dubihagsounds during
expiration, and noveabl e el enents 42a and 42b of th

inspiration o1 expinatien.sMeveableelement 42amnd reinfostesacst syppertGoa ﬁmg moveable
elemenggé\ﬁ 5d tctnflaf eﬂt%gi s%%pgtlt 5bb %\gyrb%%' sTigdé uhi@r QAP P Way be a single

unit). Alternatively, both moveable elements 42a and 42b and both reinforcement support 60a

and 60b may be a single unit. A central opening 45 is also shown in the figure.
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position, since the pressure differential. across the

woRbbddedyser esi stor and airflow through t he PapERBENIY 044888
is no | onger above the threshold value. This scenario

may correspond to the |ater stages of exhal ation,
when airflow and pressure differential are decreasing
or HN83] oless. 15Bhlfe, shatv perdpecterdiofs abanalhat émbodiBERRT an airflow

.. has been cr at ed. exanp| e, nested airfl ow
resistor,tafjmavche Wad i Oagh%@?weea d&ffcaléeﬁ? Brehover agﬁpwprﬁ%ggtguwélmﬂar
to that %H&anhﬁ gﬁ%s Pid Qqur% WK fHe‘éﬁce%ﬂHh tHhe frﬁé?ﬂélto@%algg iﬁgzs fefslaced by

ess cm H20. 15¢ shows th
anothexoh;mﬂomgresmimabdl(a ‘trestedd lalrﬂbwcrhsxsttw‘aa abhie nedteharflev A3stared

automeFlycalosse PRERIECIY EPVSH BAVarE (o e ARSI GEBrealish e te
vaive) fafls BAb& AhrbddiQWMindQ %3&1] Tﬁisgg’]owgﬁik AT wlRB R PWith the qested

perspecti've views of another enbodinent of an airf
airflowresitert mgionhtatprowye pesitiveehd axpamtyryofresshee (FEEPEed Fig. 15a, the

descri.bed herein. Fig .16a oWs a i ngel ess, val ve 7
airtlow forF St PLtE PR BaR g NRITarab SRS T4 O Ehatehe
airflowIrSsidtHiCArE ASHE c[o@@d %63‘"1‘!55‘{? THehedted EDBIQI‘UH oF e aikRW =5RME 64 is open

hi ngel ess valve 76 in an open position during

so longjan g pregsiurerdiffenentigliactoss th¢@nrélowge@ét@r wedudinlesy istheies certain

[ f The S I
vl I SRR TR SRR B
passagedvalyfan@ Prdssure ldiﬁ'&fntﬁﬂl Eﬁqhﬂgest alt FI&rlisb, Ldie Sdrg@ eﬁﬂ@cﬁz r&slmor is again
respiratory cle or. exa e, e
shown dyrigexppaion: %&%mom'@ %Flﬁﬁ’é?‘gg@a %ff g@perféﬁwsh gpstpr are stillin
the clos%{i lp8¥i‘t10:§ oﬁgwle‘?eY e @ st@d‘ﬁ'rﬂ@& %iér&&é%&?% now assumes a closed

ernatively, I ngel ess val ve never
positiorg sose theqnaqshmtcbffgrenﬁa] ewrossithe au’ﬂowerdsmom@ alrﬂosv thireygd the

s o) S s TR WSS TR rspopto e e

stages of ERhARMM, RAES BRI UBd YrRWire afffeadiftiahat d@&’@ﬁ&dﬁ%@'ﬁm @fwedN Thus, at
airflow resistor that could be used in an

the end 9é gxhndatione BBEP bavbesarcesated. Five eﬁwwh@n@syqﬂemfhw fasistor 64 may
be set td gl%%es &Héneggto:{yi h[%?ﬁ]h%?/’l tgt%? 18/1(] E(-IC% %E{Hiﬂﬁ%ﬁém%e lunfgs is less than

5.0 cm 80, aEl(Ed Sbyh@v<cthadevite duBdy mhalhmm] oghichimdvreblaictdienty 42a and
resistor. .Durin xhal ati qn, shown i ig. |Za, the ..
42b of {ag isDa BB O TS Tiecen postgn o pibelseet PGy S minimal

remstan@@%ﬁ&él%ﬁUppo” 84 which may project fromthe ,f)
des of the passageway (e.g., fromthe rim30) to

sup ort the nenbrane 80 during exhalation. Fig. 17b
sholld3¢heFigst Lfmandrwb@hov@e:snwgmeaﬁ of @pethe giabodiment of an

alrﬂowggsné%orq{{gt r§9y ﬁ&s%%! ina e}?{ﬁt tﬁg dQ\gé‘és egdr}lrbe& hes FrpyFlg 16% shows a

reasi ng resis
hmgelesmm mc dogetl lpoyitibh ﬁoﬂ@e;tﬂamnan,r ih Ivﬂw:l‘r thefest orcreased resistance
oy ane. 80 have an op eni ngs

86 C e .
o airflqgg; EY 11 GRAFP D BAPEEIGHS Y4 4nih 1 1706R PONYh AL Hiration, n which
there 15%&%:@:1%952&&0@ & Qﬁlﬁowe"[ﬁb ﬁg’%eﬁgs I 7@1&159} B@chl%%hﬁ &esor more

nbrane does not have openi ng. In stil ot her
holes withirsitsostsicturdar alos arfiew ér dther dnpmmn gtsvamouh snagmfahareeplratory

cycle. gr&é%?e? éﬁ?{tg E?iné%ﬁ[‘%@%ﬁ%ﬁoﬁg mge Rless %gltvéa 98 would still allow

some level of expiratory airflow. Alternatively, the hingeless valve 76 might never close

completely. Even in a closed state, its flaps may never completely block all airflow.
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airflow resistor that could be used in any of the
devi ces descri bed herein. Fig. 18a shows the airflow
resi during inspiration, during which deicrmsabismiisss
: wo”“’é@isggo is unfurled leading to - decreased resistance
and increased airflow. Fig. | 8b shows the airflow
reS| stor during expiration, during which deforr‘r)ag
B5 OF@,@SWmd amb dmvep@rapawﬁe Biews f #iqilpr embodiment of an
con guratl on a L ncr.eas S _t
alrﬂowat@mtelab@topoaldrbq &%ﬁ% eé’ ‘??éﬂ%% S%joﬁeqéh E’ggﬁ%n?d?&e vpe
eferr Si7biBfhptiges SRERBRME B@(tﬂetfmy or thay aot be
alrﬂowrg?s&tgrrﬁhg\gllg?fl {lgatel&gn in the absence of external
floppy) tﬂﬁt:clbl aiueBed by ? ﬁdirmt@suar ;&?)o thh @gcéyég@th? ]I?ITBQ\W g%?;? uEfmg exhalation,
| ow resi st or of fer e t 84
shown froBigahi, !L@bn%téi\%‘“{:t?%%egts '@g?lag?\lﬁft m%t‘mtp&gn otpg?o 16 suppo
L 28 e%ﬁiy £.r fioftthe eigLB6) tbeuproerthe
which ?ﬁygﬂ&g?m%%eg{é]ssl@géégescér| bed Rerein. This.is a @
membrahOBPAiiyPdalation. f Figwl Freshiows dhe siftpiion dwinedpralaion,when the
airflow resistor .on e a d
membrane 89 By SCteR PRI lﬁ?g‘? ecrer!ial\{){'g#&ﬁtén'b&lt insQrdiSty alrﬂow an

erenti al across

1ncreasYr§41é’iﬁlowF{}190u ch3Re SPRWG rdshieord diériran80 mgy hzmreea.mqjgumg 86 (ot
t1on, Characterized hy incr

(g )a'?g't an! En versmns of the
openingsjovidels ennagim epgudueing |bpthemm1t3itlarl pRelatiphe In JPIRS,
alrﬂovgeglﬁﬁgrn%gbrhg? &Qe%%h?&%%r g:teﬂﬁlg ni@&h?&h@rme%ns, there are several

ave an openrng wthin it to

Opemn%gmﬂ%gﬁlb%go all times.or at specific parts of the
espiratory cycle (e.g., another, nested, airflow
resistor, such _as | owi ng_ai.rf b bodiment of an
i nhal0k3tlorEighdBa ﬁ‘i‘fﬂ]@ﬁ‘& a“trP%%SGC 1or%a,lrl121‘§4év )&}{?pr ovVidiT 8 fmen

WERR debReaddsimilys haredn.t Fig. 18a shows the
airflovg g(etléle?‘réorﬁ gl?ﬂgﬁ'\gll? (rﬁbg#r'fég% Qﬁ; Al t er nat |ev e ISy 0 F g "5‘%‘1’ Meading to
airflovi eaeistar dwahy espivationpduringawhich d@‘@gﬁa‘q}a pqeﬁ-éy (ﬁ 15 gﬁ eading
decreag%gregltsﬁgceeg?x}dfdlﬁét{%? gﬁqﬁg\:vaﬁ gp rl'Sb Qﬁ?\%@. HE a¥B6®Qesidtor duirlprg

I's insufficient to
explraagn VWrig Q\ﬁﬁ&ﬁ&?&ﬁlaﬁﬁﬂl&ﬁ%%mm&n agigniaomer fobing configuration

ded. b v
that leadismpeq're;‘rgc(l: g@gﬁ%\g@@{gj @@%eagg{e%}fﬁ%neéu% St{ﬂ: g‘églb@pg(] may have a
prefergegifq;ef%lirﬂt glton %e? Féndérﬁﬁe@liéﬁhl@% 4 pRRrfdd@ientatioh &f the alsence of

0 ‘overco the spring force provid d
externaBinfifiBnoge ohprebsswasPrhat mayl adey Spey arggrflogv U’F’é}ﬂr i bEyEEP effect.

Ieftvvard and thus expiratory airflowis allowed. The

V\,m c z(ﬁézglpges C{ gljgg § c&dv@gros} %@ctlgﬁﬂ WS dfSanBiher &bﬁlyodiment of an

evice. [0138
a1rﬂ0&Qeélﬁoxath9€Jo%Rﬂ§‘d useé uvarswfolﬁe dmotds descaivbbHeran t'llhé)?r Is@stopper-type
respiratory device where the devi d
alrﬂoways@er F}F igcEa shpwe OWFESIEIT QR F)gha% tié)n ﬁgﬂ%ﬁp lct:cg%@ﬁgﬂow an
mmmbzgtpr re %ﬂ“feré‘mﬁ?hgééﬁﬁe 28vé. SFigo 198 adwaeliedicetdueing more robust

s hose and the airflow resistor i

exhaldtion chathelemgeddypamredsad amﬁow@nﬁ |1@[@sg(bg|essum%%;epﬂé alc.ﬁogs the
valveg fﬂ\t/%ﬁ%;g?zagsg:ogééz}gg% ?%g%oxgéc lgﬁl t{] %tgfpep 9% ta{so-lfﬁ@e an opening

I‘OU

vmhzﬁ L t? léhﬁ\ir ﬂ?guﬁa@ﬁﬁlﬁhﬁs of atfsipt:élﬂﬁ @arts\bfithe raspqu;tam @nte' (¢.g., another,

139] Fig. 21 is a perspectjve,. VI
neste&mtﬂ*cev resistvoiupke ag or@fallgw%@rﬂc&y gprg,ngjléxb?l etéon A not exhalation),

thereby providing fluid communication between the airways and the external environment.

Alternatively, stopper 92 may have a valve portion that is open during inhalation and closed

during exhalation, or vice verse. In Fig. 19a, the airflow from right to left is insufficient to
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where the device is renovable and may be placed within
WQ HE/HB3H  openi ng. This device shows a hol dPETAUS2MS/044838

havi ng an approxi mately oval cross-section. Many such

cioss-sectional shapes are possible to optimn ze

overcoPheARE Bﬁ{ﬁg foRRRGRSVileDby #aah imtehanddl 98 AMAEdpper sm:éeuﬁ.la@ginst
a variety of conical _or asymmetric shapes desi

seating suppoits Hoamard 36k ile Kis. §9héb%ﬂﬁlﬂfp’é #Oﬁg@ght It lefioifrsu ia@et:,to overcome

the sprigb&e@%méﬁg Q%jg@{d /egr.an %ﬂ%g% %né%{f %roéplem cfs%ch% Feﬁtavard and thus

explrafohya&uﬂ)cfw AulRWRH. The Ae¥haHidhedesdPedinTIGISaN 9P4ndeIYbas bway in
some enbodi nents, the holdfast 28 will be

whlch?E&B@abbecred@ﬂ@vm-ﬂ@lcw adj ust abl e by the pati ent
ei ther before, after, or during placenent of the

e sy 8 Yk S Y 5 BB R PR AR oy

to f use o

deviceVildad tht idesice mbmﬂvme Mﬂ maﬂe phatal/in comntlini@gibn Withi thdinasal
or through the use of nolding_techniques that are

cavity o B0 hakdiest 28 As/logated betieen W@ﬂa@t’swmmd the girflow resistor in
e de: £ E80585 SHAOPLoL B 0h, A0SR DL Ao comion
for therpa;telhe Toe boldédt 28 hid airdsscopamannthatat raughly ditvular aad edpable of fitting
In. this version, the device does not contain
Wl&”nérﬂ?uﬁ‘ﬁ\ﬁélc?&”és conponents that alter airflow The
devi ce conprises a holdfast 28 and rim 30 that |ends
t he [g£39] C eFig YNNG hlperspEive SIEVESE did¥heP BmbBNiRlcht éRfrebSiratory device
decr ease resi stance and increase airflow in one or
where fhsrdgvige ieenioyale andmsybe phaskwithin thelpesg! opaning. efhindgvice shows a
I [
holdfaﬁrﬁs%%{u é%ﬂ%ggﬂogﬂﬁﬁtélﬁ%vhln&&ggsﬁw d n%%lﬁgirﬁgg ggc?%nélrkhapes are
posmbl%)ta ﬁpixmlzetﬁm.emlem Bﬁbhohhg,l ssalmgpm&td:cﬂiﬂbﬁ inehtdirigne wapiety of conical
cases, ,there may m 30 ong.as tructural
or asy B iy shapes dﬁ%lgwddf@cﬁtwg% i éaﬂfﬁiﬂeﬁ? By 1p e Cases, the rim
30 andﬁﬁ\éth? gﬁﬂ&WQﬁS’le&Mlﬂ%§ Ma%%zﬂ?%@g%d%gésg%%ﬁf 5@14&.8 S luding -
ast. In this case, the drug nay be | oaded
that of anavalcbrany ofher hmt difcasar cofentationi fn soe erpb@suag@sme holdfast 28 will
be shapiil HBITHERS o5 SRR P reatur e it oo By e Hoement of
the de\h&: r ERaMables, @k caf bs eeudBitabld 1€ Adhlidal patenw thfvugh the
nasal cavity Inthlsflgure there are two él}rflow

use of pRaging s«lglesm lipg Mg e hetray <Or SHFS I IHiPRAPT QU the U0t
moldit; etg‘élﬁﬁ les ?n%t 5113%3 nbn ihen iy Shatkhe? Fiefidr rounds bot h

|§ S, eac passggevvay I ncl udes an

(optl onal) rim30. Each of the flow resistors 24 may

i ncriebdd drig. Zilelenae:a@e-smmglt\am@f s embedimept of a respiratory device
whre JRLBERATE R0 R L BB B sl v,

In this SXB0R fhe debics QH@S &ﬂ%@r&am(ﬂd? int@ehtslB abmpbrdhits mﬁlealt@f aitfiter. The
airflow resistors may decrease resi stance

device gomprisss a/hﬂlqifesttlﬁfeané ém@ A0 thﬁit lepdgthedewice supposy ?W@F%‘&% gy be
overmze%% Lanes rés?% cE%hr? Wicre%e SR L or théle dfn‘eEt?t;ns In some cases, a
OW Tes ThCrease reslstance

drug (With &itpwanattive driigacsiee nfgﬂecmm)‘mmy\be embedded uidr hbentcdaas aesy of the

resistance to airflow 0
device’s components, for example, the rlm 30 tlt 1s apprec1aiséd that in some cases, there may be

no rim 30, so long as structural support is provided by another component of the device, ¢.g., the
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inspiratory airflow may proceed through one | ocation,
and expiratory airflow my proceed through a second

wo hQBAE#eN W thin the same device. [0142] Fi 9P0%92605m44sss
cross-sectional view of another enbodi ment of the -
respiratory device where the device is reanabIe and

nk cati o :
holdfafE i 8 888 B B R PRI b e Gt en hsnthe
passagewaated in the path of the airflowas it traverses
the device. The fixed filter 98 may help clear the
airflow of_ any solid or liquid particles, debris,
odorl8144| |Kig, rﬁbowgamr@ﬁ seliofloriew of enitherembadamng of 2

reSplragJ}#r ﬁe\ful:é fvﬁérgz 5@)( e 1 ‘B’élé%:%’%g f%ar &e)ésggxfrl ﬂf%[ﬁ‘gﬁm%%’“ with a

nasal cd'agr eIa thik ﬁlg’uteeﬂ’ﬁ:&t argayo laﬁ'ﬂo@ PasBabd s, Bacll psdPFRWaP s shown with
one or nore

ﬂ(% W{“ﬂm on the surface o
an air b”nﬁ%‘ﬁté’ thepein Ehe heldfase2t %‘rqﬂﬁ@@q ngh a@rsdagem@maland each

a tag d filter
passag 8 ichudtl QRIORL) Aia0, A BP0 e eRbo 50y nsheibe o
decreagsi rrssstan@rtp airflbwdndependensy ded ingip waik dmmlfaﬁebusl}'rhﬁ at Hiffegent times
duri filte 8 ca e created fromany nunber of filter

uring fhe rESILHay ERels- ?fee’iéﬁw@ﬁa 1} YMHFEES, dwiing whalption: wae gf the airflow

resistorb24Smayf de¢Rsd febisRhc OB BB wWASHiUSHM Séc‘t?)lng E%{lg& r%ér?ﬁgrs 24a1r1%creases

respiratory devices herein, in ad
resistange @ pisfiewy Oneghalatiomithe firsvairfiosy sasmtorm rlﬁa’}]id&]easiéirgsisté’r&e to
of anoth od' ment of the
alrﬂowj @Iu?e tﬁé ?%l:?n)}g g.lgﬁb‘?f ISt%%%CC{%%GSd‘%%}? Zrbpélerawards

1n3p1rami5y alb@cns ety ipestebd tHeoNFHHedadakion, amtehpﬂatﬁf}sﬁﬂﬂovﬁﬁ‘éj/ bbbceed
device of Fig. 25 conprises a noveabl e

ere ratory
thmugl}:? %%qg‘gﬁ’djatﬁ‘?q vihinthgsamggevics. shown | ocated Within the
devi ce, and which may help to clear the airflow of

S ol '[(gr;lQ] IFt qu gh gk 4 91%5§-'sé&|t1§§al vilePs a?rotl‘%g Qﬁlﬁodlﬁﬂeh%qu?@ Pespiratory

I nfectious agents. In sone versio
device whgreftm destice3s removable-and may-be Stt@u‘ﬁd)ﬁﬁnﬁ@ﬁﬁﬁﬁ@ahon w1th a nasal cavity.

O R O TR N -

the devitay Th® Viged filtér 98 mb ﬁel‘;ﬁ}éaﬂtﬁblaﬁﬂoﬁﬂfﬂaﬁﬁ Solef or9iduli EpRLiYes, debris,
I arge airflow (or air pressure) in the airflow

odors, 55 %&@eﬂ%@n »ERYT | infggftqug geebu ghin fltersmapregwimepughly fixed in
place d%ﬂl P of i &irdihi ¢ #g]g%n(%@g aézﬁ@ d@%r@e Bf?fnﬁp&ﬁ%dt l\lr?aé/rbe

i ews of one version o [ eansi n
permlﬂwh ef elnigmaybey plab¢éw:thmansmmlgp sfm-fateof oree crhmooe cdmpomts of the

device S TARUER bl P mFRSHR s P it soion 45 ExeddTisB 8 rayot ead to

increasé ¥ siefal&y m@ﬁﬁér&ﬁrecﬁ@:@ aRle8s ﬁfchraQIEE’iﬁh RPddsRad.t TeHidd fYiter 98 can
sel ectively remving) any solid or liquid particles,
be creatgd fromsany ryigehes of ‘é!tpremgt@ﬂ@ls th@@ riedmowarial these skilledini theigrt. This

fixed ARG m g
xcd R0 oy TS TOARADY B BRSO o o
alternatoe ta,&m&nrﬂahhemmt Hve to, an a| rflowresistor 4. Fig.
26a shows the noveabl e cI eansing filter (shown as
durin

m)vﬁ'qlcif] f }i?ilgF % 1Ss) a Cross-se thI‘l ?Blje{vac}tj another embodiment of the respiratory
device, where the device is removable and may be secured in communication with a nasal
cavity. The respiratory device of Fig. 25 comprises a moveable cleansing filter 100 that is
shown located within the device, and which may help to clear the airflow of solid or liquid

particles, debris, odors, allergens, pollen, and/or infectious agents. In some versions, the filter
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(during which airflowtravels fromright to left in
WORH/06333Ure) | eading to displacenment of novaulAl/BS2005/044888
filter elements 102a and 102b away from one anot her.
Fig. 26b shows the noveable cleansing filter during
may be@SRiifibd &mbekid thet Wite oaly duriew ifiNatateh o é)&ﬁlah&ﬁ)t of Bay move
right in the figure) |leading to displacenent of
out of thwea Bn@ng meoéﬁ o ptrasmly largarflove (or e prasewis) isthe pisflow

LN ration | Hf 1 ow passes through
passeeRY o cufPe Sover P, MEREIERRE P 1050 and the air
may be cl eansed of the rel evant substances. On

expjoial) oRig. abd dldBLRas pespdative vielhis ofl gl véision af Aufisieable
noveable filter el enents 102a and 102b, The addition

cleansing filigr st themqveable sleapwng ltargs shovgrdpringdphalefion qng exhalation
respecti |8 ad ﬁ%}#&ﬁ@g eélgséﬁgﬁ tﬁ-q'ﬁ eeg Ifﬁ'l'ﬁ)é%ttg@ﬁ eIJ &rl?ﬂ)dl:;e ,?:ﬁany other device

capabldﬁi\taﬁbhﬁg pdrti@narbl sieenvsly l&ﬂavmg)danj,!@élbd onliquiié pertiekt aitbris,
romany nunber of filter ma erlals t aregﬁnomn to
odors, %lﬁﬁ%eés Jetlen.eadion nferdions pgenth el Tt meyFad %@mswg f57 may be used in
i
any of lﬂP ?%Té#%tgﬁy ep ﬁe e% grggcﬂhtm t?e{ﬁ' alts%g gﬁ?ﬁé&%@yﬁogﬂ hitfdw resistor 4.
Fig. 26mlmwsahe) rnpveabéesclearﬂmge&lter [hbas]as lﬁnogfablﬁ Tilfess) dutihg gwepiration

nsi pnal V|e of . anot of, t he subj ect P
(during QT SETR PAT HeRai e than P B URlbgeRer )
movea&@ﬂl”fk’ﬁl@rﬁ&ﬂt? 0024 4nid 102 bwAR Fm SRVArotiRS Flgl\%@éhdmake moveable

Is positioned securely against the nose and fa

cleansmmﬁbtrrdblrmg expirationi(during whigh pirflew travelp opolsFite Fllgb’uy ﬂ@ﬁ figure)
leadmggéa disgl‘na@&l 1 &%VEJB‘? Bﬁé:]lcé? éﬁ{s 24 18 1‘653 b GFardd QIT%another Thus,

evi ce 1 nclhudes a nprising straps

on inspikdtiin, birfled pheves thrdathethe h@vé&ﬂﬂ@ﬁh&r@e&hdﬂtﬂtﬂl&@d&lﬂdb and the air
nasal _ nask 108 that is secured agai.nst the face

may beclrgngedrof sae relpyantsrbsances; PR icsnratos; dftlw passes briy R drdadand
around 'rx*i?)%%ﬁl@ﬁﬁéﬁ’eléﬂ?ﬁ?ﬁ 0EXRId RBRY YThE s&alﬁbﬁapﬁodéammt&@yeﬂm 102a

ortions o e respiratory cycle. There is at
and lozhelasaug,odms adrleddty inersasti orsistage |1matee dlr@mmhmﬂd@\wdea design is

s, LT3 B 9515 S by e
materiakQA& £6BS3th RBEROISSRART/iR4EEE8 OfIdrdhdre Epaungﬁoﬂ #peftures may be

cross-sectional view of another enbodi ment  of the
placed withigi thamevgablretiita elempnsy H2ermeddavh tealies mspiploRb e aHatory

F_@y be secured in communication with a nasal cavity.
resist Fig. 28, a respiratory device further conprises a )
respl ratory gas supply. Arespiratory gas inlet 120
i s BHdsh &ig az hexdthter dimensiesyivicat drapothev trobodimenteidhmgprbject

devices3 e ity RS Koy R AT ehueedp SRR IERRh bilniroh o gavice.

Nasal nlidare 102 SSRARWAYA soblicty agamyst RokY and Bipd Inadraéntoanigiize or
|rator?lwr esi stance during any or all _portions_ of

eliminagéige ppisihifitypf oiryeakyarpend the pewphery el e dpgcof Thadevice includes a
vt Gt DR S BLT F FaH 40, SR e

mask 108 thaoiBeaired ypabmcthedas bethpsirgisoMhe gaskisnirdow e&tor 116

thereby only_ providing rel ease of en t he ?eh i ent.
modulsies RSTRIIY, GUPREXPHBIOFY Bslages durhe 9311 of gt¥ portions of the resplratory

cycle. There is at least one airflow resistor 116 located on the device, though two or more

airflow resistors 116 may be used (e.g., one placed in proximity to each nostril).
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therefore open to sone degree. The device that

provides the respiratory gas may be pernanently or
wo'shshessmnent |y fixed, attached, or otherw sece¢fdfjoSdi4sss

to the holdfast, rim or airflow resistor -via a press

fit, adhesive, or in sonme other fashion. In sone

case e.respirator s suppl y. ma be, ap )

o £ < T4 Eier 2R i85 e ion Rt 0t T et e respiracory
devic€lafher@fhe dBvieals" \; ' i ' i i
B o e T A S b, PO lion with g nasl

cavityndn kgl 2804 resgiraterytdeniee fahep compuies a réspirstory gasrsitbpiwe A respiratory
. Lst ance t itflow fro roxi.mal aijyways to. distal

gas i3 o8 ARG T ipced b P AR BREE Piov sipd £ St de g gnveen or

mixed@dAyige®¥s the ﬁﬁﬁs%eﬁaﬁ‘! yre)| zﬁ}’?ﬂitv(zﬁreets@tolp DOX iBlded HWEB%She passageway

. (expiration). Tn some of respiratory devices
whichgaay mogidyl inspiradry, andfes expixgsonyatistynca idufihganyporddl bportions of the

. expj ratory airway. pressures. fall. bel ow a reshol A
respir iSRRIV s@hf SE¥eBEAF B Etige ofF Sirtit Ghlofhu 2 LEGRE exbalation may
featurére fhap McsHar0He i whiek Rhe A4 Sidly drlcomipiidll oBQuddsQRRRIory gas inlet

| eading to PEEP. As a result, normal inspiration,

120, thesebyppnly providieg velaasepf gaswhepitipatieet iadnheling aad bd flaki esistor 24 is
feri t j.a f ] h atien i ncl udi n
therefil Rk BPscRY tce? ThBRBECL ity hARE R Al Rlppgti L Pifmanenuy
or non%@&ﬁﬁ_ hen'ﬂydixgdsmianlaﬂd? by othenvigesouaied tc:tsrﬂfehhmdﬁ‘asﬂ,aﬁxﬁl drrka@glow resistor

. erein . be used for a. .variety of therapeutic an
via a Hﬁ%sﬁ-%ithf’é’gg%%% £F B 9t berstashiony da sping casse the respirioryrgas supply may
be an $IRREsHEHRRVICS thel tHAE Brd¥ed 3 Wespithe i '
) an and rr?et hod;;r (fdescri bgla her eisﬁ1 nag/f%gpﬁslgg&ﬁm%ﬁ%@ﬁ%a%%m
multipfsmapifpcturgrid t hese exanpl es are not to be consi dered
exhatistive. 10149] Generally, the respiratory devices :
descfyi pad ' ' Vi espisatory and .
car e s o Db SRl IPACDICEs SinehS TR 1Y Hrl Pl provide a s

airflow a:sgéa,ncatopﬁﬁloe\nﬁ)m p'fbv_timall lhlheésfe to Hi3E hir‘fkhjiy (intAeMioBPand a second
o a5 PSSR Gl S RSt o
respiragﬁ/ dAeOOROMEAFRreis WIRINUXBir A bryPaiM R ﬁ{dyor;%xgmgﬁgbfagll&ay pressures

i Sease states. Furthernore, the respirat
fall belpay/a Beeshglidpng thahis dembvatd keep apaioflow gesistre: theshbaibm apeh),

i L O B BR300 1 R R RR o AR o

expirati@t, ahd PEBP lavtcichtinodaed viilelofietih€ fotk Mtial Beadtits foahé PatRnt,

X iggi hi -si ded and/or |eft-sided), COPD, pul nonary

includipg efipicalshedgiisapnea (obstructive and/or central),
sl eep-di sordered breat hing, Cheyne- Stokes

Uses of BRRdspiratBR: D&I&RMI @, snoring and ot her sleep
di sorders, asthma, bronchonal acia, acute lung injury,
ARDS$0148} s t The réspiratesy devibgspod emitlods depiribed berginfraay b esed for a

. e ha | .reflu di sease,, hiatal herni a )
variers b BRRRC AR B v tilc ppRER, &1 deroripn oL B0 B these ues s
given Widy Thetedpirategrddivicey epbinbhod CaselitRe héadiy thadlibs @8&Ein other ways

(either stenosis or regurgitation of the mtral,
as wellgapq these examples are not to be considered exhaustive.

[0149] Generally, the respiratory devices described herein may improve the
respiratory and cardiovascular function of a person in need thereof (e.g., a patient). Thus, these

respiratory devices may be used therapeutically, for example, to cure, treat or ameliorate the
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tricuspid, or pul nonic valves), stroke, -transient
[ 1.6 attack, increased cerebral pressure,

Wovzg{rfl ety of inflammtory di seases, and degener(f:(?mislzoos‘!044888
neur ol ogi c conditions. Mreover, the |I) devices be
beneficial for patients being weaned off nechani cal

symptonesndfi d ‘atrietymnf neslicab Hiseazs sqatr:st Fopberatore, ¢hpaspientry deyiddshay be
The ingreased, pres Wi, t t he ai rways may reduce

useful iy gngray MPTANES the @ﬁhﬁ@e@“@l%ﬁ gRIRAY PeSARMm, a common
consequence of heart failure. Afterload and prel oad
o f . gb‘ﬁoiefﬁn& o eﬁ@% @glch%ﬁff Heted Bl byf RE dEViBERIng, methods described

d an may “be decre sed 1n patient
herein wiciiide Hne'aarb nbalimitedto: kedrt failgref(riebtsandeslsanméor ltfesrdad‘)t; Qéﬁ’&j

- or, kel ecr eased Decreasjng fil]i .
pulmongrig %ﬁy apsh e raptfyp a&s{?éf?lftr@aneeﬁflgSO(defeﬁgm%ﬂthlpagCheym-
Stokes Fé;sg d—Eﬁon CRSMAKL AR gan%i*hek GIRé Hﬁoxﬂ@rs”%ﬁn& %?&?chomalacxa acute

ng’to I ncrfease decreases I'n pCQz
lung inpopRARBS esystic ﬁhmsﬁlse}w;eioxemepe}IﬁrancHy ffahlruaastyoasnphag% eeﬂux

. . b bl d | | fl uctuat
diseasor o iy BEACt o BYPEBERB YGRS pEe Ty
cardlorbf(é}%tﬂyo cRuRt QuRE dhenefbitir bendad biaBhSrethiidh SraRd fnﬁl‘al aortic,

apnea and in patients w th Cheyne- St okes
tricuspisk eaplﬂmqvglc vabreslestzoisi wansfapd Sehemisyttpelc Andrepsedrerprpl prpgsure, a

vanety(o? I;‘rzfllt hazg.toxl' Sdlggégegfg}% cIm%FﬁeggtEU rn%hbpd’i%%@ 51“1?3%5 Moreover the

deviced b@lﬁéiﬁﬂmabfb@ﬁﬂl’dnts beagopEaed 0Rf médhambﬂrqenmanﬁﬂ,%lwell as post-
cavity, oral cavity, vocal cords, larynx, tonsils and
operativePaliedi- st r uct ur es,” back of the tongue, sinuses, and
tur bi nates) may beneflt fromthe increased airway
pr eﬁﬁwﬂf i 1ﬁdﬂ&Js€@§1%§§L§éJ€vﬁhinQHe Qiﬁ‘wgﬁﬁﬂhf AldgE/the |afn|oﬁiﬂ and
some cases, there wll be a reduction in swel (?
frequenmychd ghelneoriary ¢degmea coman |con®quq:rs:a@f heprt Bilpree rr%f@ﬁs@éd an preload

on the Bt o B BT PR R U Bl AT hdsed in

patient Weh@csrt FAIGE IEHing Pr&vtre @RS beuiedsadat, atiore hkely, decreased.

Mor eover, these structures may he Iest%épf on(1=[l to féﬁﬁate
Decreaﬁ@gé‘éluaﬁqprﬁﬁgrﬁ g P‘?}ﬁﬂttﬂl13fé’£}3'?ﬁté{af16‘ﬁs L eqrty ﬁ‘—@change

' Atk b h
o A iR 0 o

the levaﬁf IpUSEGﬁ)@/ 088 dncredse naheomEymone Is@blq ariddss lilqeléetb)ﬂuctuate This

mcreasfe;gq?hﬁgy H}ﬂ o% pééa EeHel; n\é\gfyl llg’ﬁ%tr%:plﬁgp ﬁrgs,a ﬁ\f‘ pﬁl?lgl’lg w1ti1 ntra ' )

sleep apAtal M@ APARNts Wi ChéRR-Sthkes WeddthiAg, faﬂékzﬁﬁiﬁém and
I nproved | ynphatic flow due to these positive

pressures may reduce nasal congestion, _inflammati. %Tow

and [817siAnydosasion it ihe. boplp st s expasedde Brspupiory A
(inclu Vﬁﬁ%opﬁ?ﬁrt&i 29hé B5fL a0 Gal, Lifh@h@?fﬁn'cﬁﬁﬁ@sopﬁ%n@@%a@ynx nasal

I ance nmaY | ncrease d”whi ch
cavity, [vra) hhvuq,t lrecahicsws Heryng, tbhsilsland gelatlad suuulentls,l back of theitongye, sinuses,

et s R LB 5 LGSR oSSR
expirat(p) felg\t% ltlrgﬁdncg%fsgi ghet?é‘gllf B £ &dPridd i@ sH@llingOdndkdna in these
locations, leadmg to increased diameters of the airways and conduits in which the airflow
passes.This leads toless of a tendency for these structures to collapse upon inhalation.

Moreover, these structures may be less prone to create noise on inepiration or expiration, thereby

reducing the quantity and/or quality of snoring. Put another way, the reduction of edema in the
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di aphragm a.certain distance to achieve a certain
tidal volune.  Mreover, increased |ung conpliance may
wodaenease the pressure differential between toF/a2nsmi48ss
and mouth. As this pressure differential decreases,
it becones less likely that an inhalation attenpt wll
airwayls MEHYGRale it B6Y liladp
%ncrease in |Jﬁg§c§ﬁ%f%§ﬁggﬁ§§y e?gﬁﬁ ggrgéac umaﬁevdume

and fraguendyrof guesingy ameasty\ke'ppplgcao]‘“uxﬂiashompltedumo&l iReRcRBR8Ad edema
snoring _frequency

Simlarly,
and ko) RORARR, TSGR el pe tnsiisames RecichmRe congestion,
inflamFRA6QRSd sih0%Bdtor ERGmpIeSPI ratory device may al so
i nprove ejection fraction. This effect may be
medi ated via increases in infra-thoracic pressure and
al t d0B3] orideirespinetony demied mpy alss incemsalndg compliance. For example,

o RS B P S B b e
driven hh:ey be ﬂfetmcrézh,eﬂ QirfRay prk§ife. DERD ﬁ[&?éa‘sécﬂuﬁ%t | ogﬁ' ck %a&hﬁake it

ght. side of the heart. Inproving eje ractron
easier Rmhr?ﬁﬂ%ﬂr?él MR A Dy effart endsforpesorthpatt bifthe patiamaso displace the
r.m changes to
il RRRLS o EnRIER e gl GIBHS TR R
complibncensy. deSm the prdsase diffapasial betwesiAB ARSoRBNI fﬂomhc AdBis

tive. renodel ing changes_seen in hearts treated
pressul RHEroAlfl Sasasen e SRPC Ao e ap iphaietionnttemps wild induce a
collaps@%f Hﬁ%? erderh o aeds by ﬁ&l\/g% ? §81¥1ﬁﬁ§1{é:e %ay(h%-ald a Ftlction in

M nnesot a) and Par acor
the frequgh¢yf @rsaveity thwelct-}mht@tapnya mrdmpspms:pmsées tSiﬁllarly, snoring

e LA e (P

potentially pr OVI ded by the respiratory devices
des {58 d Therespitatbsy dilcelmay dltnipovel§dctiofSraction. This effect may
b & ventricle, it may port the atria, which can al so be
e medigicyia rpreapes dp itgp- ﬁyfaﬁW?ssvréuam plerationsdn fepsmeal ptiessores and
the benficiRWHEBRZA Bbréibﬁﬁﬁﬁlea?ter13£@1ix€thmilﬁg h%a%? Lﬁtzfdﬁft?%n kMeeEdibiea

ventricular "and left atrial sizes
beneﬁtssllqdhq bqartaﬁ@r d may elso bebenefi Fst,affdn&mto i rigiatrsitieat the heart. Improving
activati be c;ed and cardj.ac
ciction EREh O R Bl Pl iR oo A0 v slrih oo v - and
Iong-temathﬂhgeﬂf) thidéhel ©8ics bitl iBlog RN YIRSk of3IRe MArANRRL. 0.@3:3@’&‘ these
. | US2005/ 044888 [0155] There are a variety of other
POSIUV gSamay migpic dg Rosiiveapinadating chaqsics areoriy heasts tivated cwith various
{
co P Pt Pl J B RNeGeBE Y Afork Lot s
Paul, Mirgresdta). anebPargebe Meidivel (lSahﬂn}daber €alfeninp dltiese akpiraboigl resistors use
.bl.ood pr ure.. There may be a reduction in the
the patiil oy e Thrije RIS 19 roupRAIY e Bienks hearl-Mogaverpbecause the
supportPotenBallSpBlid¥e BY EH&H&ﬁator?H%: t%rHeEérﬂ)‘éh Rereid ﬁrdoll liRtb@ just the
atrial /supraventricul'ar and ventricul ar tachycar | as,
Ventrlclhéhm@y BIRPOR thepidia, whink cacalsmbmseaerehyaffivvtcalshy MtaSailurh end other

o R A, 555 55 LB el i
both in tharshéree add bogeetem. FitthicRRreDaediaé SfRfklicticRefiv4iRh ¥y be reduced,

cgrgé/ be expected to increase. Further, expirator
and carqiacouipulnay begacieasedon deteased denenfimg anithe patare]thasresistance

provided.
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may | ead to inprovenents in gastroesophageal refl ux
W@&(ﬁﬁ@@ﬁsii e heartburn), gastritis, Barrett's pers2005/044888

esophagus, esophageal cancer, hiatal hernia, and ot her

causes of diaphragmatic hernia. This effect may be

medi by, t he conpr.essi f e I t ed

¢ nf S o Tpirg s FRERT Y e Ve RSB e Rty
resistdpic® B intRasedSn Mnfacthotatic pré¥esteahd nody e achieQe®@ith the respiratory

contents may no longer be able to reflux superiorly

devicgsritescritied hersop Haxgplesinglude desresserbheprisrateasdbbepdessure. There may

ti.ents,are .| vi.ng,down. FE aer nmr .hernj as.. )
be a @R ERIE hiinberar Al e ss. AT B cle HREER NS Srialsupraventricular
and vél_dlzﬁcuI&Lﬂiﬁl?ﬁ’tﬂ%ﬂ)étﬁd]b@uﬂr_ﬁﬁdr?&ﬁﬂﬁddnﬁtvéﬂmfchﬁf &ﬁhﬁ:aﬁd’l%? HeHreblock, and
e use o ese respilrator evli cCesS na ave
other prapapn eithythwigse dihys, @smmtgrgafk:wk@@ﬂwéri dlefirein may also reduce the
. .. C i ti;ons. bevyo 0 i 5 .
ncidsFEP AR DY DR BB 530, Brd B Bhpnges pesusion
ey U o e oyt tresont fisttonc s
may lgaghio npreveinenia i gasirpesephasal ellpx diewieyedwprthun), gasintis, Barrett’s

CL. IR 4. I i fAat : :
esophigfRCELRERCNTf D nibdll Ralh) Sl Bher ol of BDIph Al hernia. This
effect piagntenhediated he theaomprasiodiolf dteatsbpiregiia Idoyed edibdd thefthorax due to the 7
. heart fail.ure and generalized, heart dilation), [0157 !
increaggngp-thQfacie BESeY: G132 te t.daed @E@%‘ﬁ’?%%%‘nﬁ%%‘é’%lﬁﬂ[ﬁ R/ ho longer
be abik &S Hifux shpeRio 9 IMB thOobRaguk ST RCh & Qh¥rwi @ @mbH GhedBatients are

be very hel pfdl in diseases such as COPD, asthna,

lying dgype Fuethermaae.ihormias @richasithieta)) misbe tdpecd andipyshedgack into the
a2 e PP BRS04 LR Aios may e

benefidial BifédiCortletbCstrdémiablogi comRione beyondrikessarasdy dwtribed.
For exanple, in COPD, the increased resistance my

faciljtate inproved expirator uncti.on. . This . .
al so[(’&ﬁg]o\/\pﬁlﬁiéacﬁ’ eefiicate, insdiing {mtm% ltsﬁé%mlwqg‘ﬁﬁusm
pulmofit éﬂaea%rtﬁﬂ@ghr:%ﬁﬁtﬁﬁﬁ S8l i A UER u MR A LidiAbAI@ And héitic stenosis may also
|

embodi nent s whi ch the respiratory device creates
benefliPEBR the osspiratery davikes dsgsiibed berpinplp pedicaler, thheespimionydevice may

f.. PEEP . [ he,. i
et RS ST SIS PSRt o v

failurEain@Relalizqiidadilatiot)t h COPD. I n patients with COPD
or other pul nonary disorders, gas exchange na

y .
i _In thi , . WO 2006/ Q63339 , . . )
P 0o e e f R Retotin GH b3 Fptuon o
respirdtBfy @&dﬁhﬁﬁ%ﬁﬁ#ﬁu\g&rﬁ ge(:l)gfugm @rgdﬂs&:fses Lee Bloen skmaaihpee@ntilation,

inspiréd air. Tl | i ncrease and pCQO2_may _
and arkéaty dinomiersiaciuilingipanic pttackspamorgothersi (e raoref, ingniratory time to

._hore ge al.ly in all patie tkeat ed-.\M £ :
cxpirafy ot O OVRP DA RR L SR S rgh b ey inerease as
well. Fef £:e&ipld)gn @OPD) EiEinbRael redstasse iy iciligaté dmproved expiratory

henpgl obin. [0158] Ot her benefits offered by the )
ﬁmcnmes"piglﬁ mayrajsocpipicibe pefient kcbanglt Bomdarger tidal vplumes and increased

minuté YARDLAIM T %Hb?&ﬁﬁle?l nWIRGPYE Slesﬁgrfa{fﬂr 8de &EatE{FEEP (positive end
accessory muscles of Inspiration. This may nake
expiraisre pedvsurg), siegmndunt afiPERP é@raksistance geatiatmltlsy the tlévice) may overcome

ul ponayry. di.s nd. nore specif.call. . .
some,%r all, of t{]g intrins?cal?EEP that is commonpin patients with COPD. In patients with

COPD or other pulmonary disorders, gas exchange may improve. In this case, gas exchange
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COPD and cystic fibrosis. [0159] As previously
mentioned, the respiratory devices described herein
WORNP6/06iB6Y ease respiratory rate. It has been eomuszdobai4sss

sl owed breathing techniques can |ead to a reduction

in blood pressure. Thus, the device may reduce bl ood
referspb Hsrdivdl f TR EEone te, bold p ehdisidigon $RD] BRS the Bidoh stream from
. .hypertension (system c and pul nonary). The reduction
inspirpgyais) dbws, pPeBWl rrcrenss anbpCQy By pereassdpasticudarhisin grtients with

tions i I [ t 0 r..of .
coP iRl 7 o AAER I 60 s K0 bl soarion
may ip&tasefefitQing Qh idredss bt 8% 8@ n Hindhigy) todlemdgRibid)or mal

(<160/ 100 mHg) | evels. Inpatients who are being
treated for hygertension t he device could be used as

an alf138kt ik brrafipyifered By iggewrraiosy dodenmay Hichie a reduction in
diophiz3! Ay BaSATENRALHEREY of e 00BRsory HSLA0S inSratign This may
make teatHingsgnifickmtilreasiei ®patitrasivith publiodadndeedse evd mae spifically

of days weeks to nonths to offer |onger term
COPQ)%‘ng?)YSf‘Shg@FIS\/\Beks or nonths after the cessation of

therapy. Treatnments may | ast 15 seconds to 24 hours

and [A¥9PeAs bRREAEMMRDned the@uhitliod del IcEEMbMbed herein may
interval, for exanple, on the order o0f hours to days.

decreaph gespifetpfycrats. thastheensawrathailoed bneattiang techiniques eandiad to a

' P10 .8l QW .respi rator : o )
el FAEDEAEEP 7318 L A L0 Yol i gy, mtuin
patiense®ith Whberendifre(seietwinteandpulmioh Ac ECheqedtive in blbbdpressure may be

devi ce has_been _renoved. This may be due to hornonal

systoljcrand{ps diss9ligh Bsrcdirpe iy oodgresspisigay be emis arffs opdr/dopm He

! ch t he : st : . L fieal
sl Wi R 20 b 0R ko norma
(<160pD0asmrHmtdvets. dn patitnvawho p@ehle tkearidriat bypertessions therdewice could

al so prolong expiratory tinme, which may reduc
be uselas o aGpipetieRo Y ohirugs Ore astrRd:IRe R RE Dspsagtionts. Tn some
versiol§ rafeShiriRYy BEviets @t dsériled didfetn MBS BE L8ddORY shiodt geriodd (hhidutes, hours,
may have benefits in treating insomia, since it my
or longerp Anire: spamsefdays &3 weeisdq anBis to Affenlengerdenm bnsfitsfghweeks or

montﬂgyg%gﬁ.g?ﬁs%na&x%?]lg% ﬁﬂe%&}s%@fﬁgﬂ ' sefd %g%ﬁﬂours and may be

c sim or nona
repeatad bvdrar mpuial oréfré@darantefal, Sonaypnple on plicosrdeeofhossns dayf The
. well being or, relaxatign that ~al]ow the user. to
devieqsapay BRI Bigk} %rrc?aanwhﬁawa@rorﬁﬁma P/ SGpaapirlcdy rate. A
reduciini Hidodaeksirt M@ o2 BOGE RE3R39 bdkebn WhdRARSA8A4B8 & place, or after

quantity.” Thus, the resgi ratory devi ces descri be
the defiise dpnbecaperaecadt Thinwer be demtogioamana onfbisinees whash offecss last longer

o L AR AL PORER 0 GSLRRRN) TR 51 o

either RIsPRPhdetddatRympathtwnpamaayel | bei ng. 101611 The
respiratory devices described herein may al so be used

to tre or, .aneliorate disorders characterized hy
i nef fﬁé?@i vEXPLRIRTY SFitieRce Ay, altor Prelone (SRpIEoR| tg{*%.»g@ﬁi\ may reduce

the re%ﬂ%@r{/ #td. Ofhs! € ldgdiicé’egdé%‘itiberd(}{eréixil Ml 9 ukQi RR8ducE ¢dshMBtory rate.
I'eep” apnea of restrictive pulnonary o

This may have benefits in treating insomnia, since it may promote a sense of relaxation in the

user, through increased parasympathetic stimulation, decreased sympathetic simulation,

and/other hormonal and non-hormonal effects. This may also promote a sense of well being or

relaxation that may allow the user to fall asleep easier and quicker and improve sleep quality and
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di sease). For exanple, with the device in place, a

WO Béthjoi3ke may be nore likely to have slightly p&leyabosisss
l ung vol unes after exhal ation. Put another way, nore

air than normal may be present in the lungs after

..exphal ati on when using ,so rsiaons of the device, .
quanting shia. e SRBIF oM d5Bed Biritn st hSy b Famgpeotosic
method R€ tr8ARIpGhsHREA Hﬁ@?ﬂohadﬁing lrelseidh he dsiceimbpbe ubdd throughout the

re-open the alveoli during the subsequent breath.

day andiyméghv &y propuitheaihrejaxebom et wekh being: pul nonary edena may
al so 9 be reduced, so conpliance nmay be inproved. As

t, ot ' f.f or- '
" B | 4 PSS SRR Gh ol 8 o 8o
ameliorSte (i Bf R EidkactdiRbave nefeetival, MeRbiodabtivd, Beothartiby distutted
be required. The snaller the pressure differential,

inspirationdincheling hut ebylimbed torahstrpeitviesep sPRBrIueKTictlye DATPORAS

. ihcl udi t upper. _air [ qk b -
a8 LR BB B OB sy
elevate@RBE Wolinedafist @dpladiphebut daghopivan, mardishat hovgal hAy b2 bresent

I nfectious di seases may al so ben

j ‘g it fromthe .
in the Iyngs piterapbplptiopewherusibREung Yatonhhr devigh ey pheal gy be
collapsed? g‘ILuE %a?éffop%ag Pasie d?&c*aﬁ‘s% it QiIPRBHID msgeffGR RPN ged the alveoli

ospita cquire tubercul @si's, bronchitis,
during tHe WybsaquebnShiesih. Mdr6aderidmoempicoagastion dedpuesnmyedeine gay also )

oSS i BTy 2. R8-S5, P e P

to inhalE I&ﬁi‘lé?wmh{@ﬁa&uer ?&éﬁﬁé Rifferétiali(HeRleditthe MOboll i theehouth) will
to chronic bronchitis, enphysenm, asthma, pul honar

. 4 onary .
be requirecdr B snalley tteipresshielshifetential Ahel 1958 lilvelp shaj the patient’s Conducting

. rtension. Al.ternativel V| it
sirvey YRR P S50 B M bl Y R A e
likelihobll BT bigrutve A ddhea, My peraical aaid shodigg.ction, right or

left sided heart failure, cardi omyopat hy,

hypertensji on,. val ve di seasge, .pulJmnary enbol us, .and .
a 1 W63k Intedriove dieasss Fiak Ao RPROf DRI Py espigploly deices deseribed
herein. g@g?ef di%ea%ésﬂ%lh&@bﬁtsa?e A6t 1reed 18 PRbAAbIIA YconstAMhi&eand hospital

cribe erein. oesity can contribute to exercise
acquired)y tublerubosise bpachitiy, HI8G aod EARS. i ncreases the netabolic
requi renent during activity and alters ventilatory

nec L CS r ' - f [ I ' FE¥ea

(B TRy BBl it R aRBe B0 B RlmbRRG S i >
rehabilit8@HC Bof &xatlipd€ the dsdverray Shdee ia phiigitewithichronioputelonary disease °
) .cardi ac_output response is required durin hysical . .
B T N, s
fibrosist dbdﬁ%n&?%ﬁexﬁﬁ&ﬁm&wmﬁﬂ%l efhe ideticesMib Berdfi€ p@m@swith

feft” ventricular afterload. Thus, the device,  through

cardiacidissasspine hidirgd but eduniterhto: gina morcasiial infAeptigarféght oF ket sided
e G SR o 4 B oA AEASLL i

respiratory devices may al so be used by athletes, for

exafmee} ®utidnfowithobsigenghile tunefinfromake ot @ the respiratory
activities, partially because of the, pclt enti al |

devicesglepesttiedihareiny Pbesity cap pgg{igutgﬁp gmclﬁ%glltq CTARCE ngggcause it
inc:rea.s%s)e(tﬁé1 BlaeRoli¢ Reqi iR et &iuting Asrvily Ynd 2R VeltiRkdty H8¢h&RcdBY reducing

functional residual capacity (FRC) and promoting atelectasis. Obesity may also reduce cardiac

reserve, since a higher than normal cardiac output response is required during physical activity.
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oversi zed, to increase the anmount of inspiratory
airflow, potentially increasing the anount of oxygen

WwWa 20a6/66333% ed to the |ungs for gas exchange. [ 8¢6®&k2006044888
respiratory devices described herein may al so be used
for therapeutic and non-therapeutic effects on sleep.

. .Sleep quality may,be inproved,. Wwth re sl aw wave
This insugepay FaRe ﬁﬁ%@ﬁp@?eﬁgﬁ& Wiih irests el L PRBfulang erioad. Thus,
e 25 N B B OERAS IR 188 AT PR, o

outputedrddddost mbssuteematebs wefikay paientsnelith bieagond t he period of
use, and into the daytinme as well, even when the

devi ce! eis.limted to She night.(e.q., en th .
userl0fesTs | Besrsmupiory fSdemmayatante & skabie If Satpf, during
both a%bﬁﬁ RAd 46n-TBYbRGCH GHES Bk tia By _?_éé&ﬁs@@f' RS poBRI NS WeReficial direct

I scharge may be incréased.” Thus, the device nay have
effectsmmsth¢ heest ardenmedas £xchangd. He samit oarsiins, the raspuatonydavenpmay be

.This .may offer beneficial systemc effect.s as.well as
oversifig Gy NEFFE IS BRP S G e DRICP A BB E e afount of
oxygeflB85niiRa o thORRE) foFlags &RBRigeat ory devices descri bed

herein may al so be used in other |ocations besides
the nasal and oral cavities. |ndeed, any |ocation in ,
the [BbE] tThetrespiratnay devcesslegmibed hegen papplse e psed for therapeutic
I ' f i Lat@r [ : g
ot kSRR e SHOLER S AL A0 86 BBENEE A s s
sleep, fewamaionealsizad dhpilokel REM dep. ddmarsetr@ey harenoe pFaluctive sleep and

B U Y W TN

beyond®HelpRAbd 8f LRI aridl intd tAE BHATES RWAlI, bEH G8En 1heldbAaFRLEOR limited to°
(which is present in a variety of disease states) may
the night &xg-peher e yewsds sledping)t esomnsgases spRpathetis digcharge may be reduced

possi bl v, vi a,.t he afor i d ' ' .
andos SRS e BB, TR Rl oy poscve
benefid@@ube A/6NENIdMIrvoliSsBtemTUTTES g offEh Beneficabtyveaniic offeetnys well as
condi tion nediated by an infl anggctor y cytoki ne cascade
local effgcty somerpftrhachshayp alrgady heprdepsiiPees and” net hods

descri bed herein. In sone enbodi nents, the respiratory

deviigee?)S Pradspifafiry G8AbesRIeS@HEH hefiin WaGER0 bB@sed in other
i nfl'ammat ory cyt oki ne cascade is affected through

locatione beradss thé ngsaloandjandlicayitias. dndeedyanyldpentionin Bymbady that is serves as an

macr.ophage. The.cond].td .
enty qFa SRR Fy AR oS e eh R iRy g consuit o
airflove )ﬂaﬁ kit CRAC hdasc althe devdcsiet@itied hemie t Forxampleha device may be
Wit seg;i c shock, Alternatively, _tRe %onditi on Iy o
used vEkaimeg bR SHETBY. SHFesR) PSAT § NORMIHELG By EyEDI fRReT after a
e, as in rheumatoid arthritis. Exanples of
MCheg%?]) Iti ons which may be usefully treated using the
respiratory devices described herein include, but are
not (01681t elhflammatippéwmick istriresentiaps yasietyeistisease gates) may also be

uodenal ulcers, eritoniti.s SEN .
R L
sympa@ikit bedliatét offdctd Mhdlor effests otk h@isridrvesanddisttmbition. The
chol angitis, cholecystitis, hepatitis,.  Crohn/s . . £
treatmghts 48) corditien mediated hiiap ﬂ,rpﬂgmgmatory cytokine cascade 1s within the scope o

the devices and methods described herein. In some embodiments, the respiratory device is used
to treat a condition where the inflammatory cytokine cascade is affected through release of pro-

inflammatory cytokines from a macrophage. The condition may be one where the inflammatory
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di sease, asthmm, allergy, anaphylactic shock, inmune
WO x30di sease, organ ischem a, reperfusi opcriijsdboginsssss
organ necrosis, hay fever, sepsis, septicen a,
endot oxi ¢ shock, cachexia, hyperpyrexia, eosinophilic
: t
cytokug{)gzlr%&g@seg %?g%i%;ﬁﬁ%&’&ioﬁv%ﬁﬁ & %ﬁ%@% rcossht%gg %xftematwely, the

condltmnehéfyrbet mediated dn rahmaihzed mﬂpimmm cytokimeidabcade,Cag St fHeumatoid
0sSi S, _pneunoniti

aﬂhﬂtlﬁn @amgleﬁ PESANSHIDS aﬂxlfésmw bo v liseasses wingthe respiratory devices
descn‘t?e!d\ﬁ%?éu'tl idcﬁrde b'?lﬁ %Pé]ﬁoqlhlrﬁl{eﬁ to Qﬁ&f&% nﬂ Sﬁ/?c,%a?&’if; o7 )iuodenal ulcers,
sinusitis, rnfluenza, resp syric

peritorligs, @&@creaiitﬁgﬁﬁerﬁmeeﬂselham‘embmﬂibm abeeov fscﬁﬁmercohns dlvertlculltns,
candidiasis, malaria, filariasis, anmebiasis, hydat

epiglogtijiss aghalasia.cholangibis nehojacysiitis dagpatitis. &wb}sﬁmsgases%msﬂ%mple s
i
dlseaséJ %t'g%ﬁ édl %)W%,{léfﬁll’y a‘eeg?t@l!lo?k mﬁ%%éo%c el?)ggxgédsé otgan ischemia,
reperﬁtshm]njmﬁl’drm deicmsisphay eaerdbdpss, seplicaaiagerddotnxic shock, cachexia,
I.schem a, larteritis nodosa, rheumatic

ocar di.al er
hyperp%q;%q, eoﬁ?‘iﬂ]i‘élﬂcn%rﬁméloﬁ‘?sgr ylomatgsis; SIECqifQsis, septic abortion,
epldldﬁﬂﬁgev%%lﬁﬁs Sidtitis! @elviiis, bl’@ﬁjdhllﬁs Eﬁ%ﬁysreﬁ{agﬂﬁmﬁk Shy5ESHbrosis,

ningitis, encephalitrs
pneumgnitls;musloukt@rremsaopmmcamicmnqmess albrealitis ppeyichioitis, 3)

pha:yr{%}sdpfﬁnﬁ%ys girn{lgsgﬁ é,eglgg re neU{Oﬂ éyﬂcgp ?Jﬁvrlﬂs‘glae Hilssnemmated
bacterebhia Dl dile Tover Aah@AMER] blafia, filagaid, bhﬁblaEi@Qﬁ}daﬁd cysts, burns,
di sease, gout, periodontal disease, rheumatoid

dermatifis, Hpmmateny syt HIRDUEY, UR§FATRIEATISa WhHES Ngsulftify gRg s qugocardiis,
Y, I
anerm% a%ﬁe?{%&sroééé; %@ﬁéﬁﬁlgﬁ%;ﬂ@@d?‘gﬁﬂgt@%%ﬂg gc];c%}'d?ﬁ iS¥hEmia,
penartmemmtslohmslﬁemhamedmr, A‘ilzhdsmiee’s d1saaﬂeytaﬁnam glssmndmgeitws heart .
er's disease, Retier's syndrone,

. Be ﬁ]
failure oyl fespirajosy G eIR Y RHEMFMENERS: ?@gg'ilqhélﬁow s lessts, corobral
mfarctﬁ)'ﬁdcéi@n:trgﬂgﬁod?ifsrrp SuhridIB R B dRSne, Q}%ﬁﬁu@)ﬁeﬁralg%’ Rpin@lcord injury,
to a variety of "different types of “ani mal s.
paralysRe pwelstem@ﬂndes, arihralgdias, mtcmnyﬂhtm]fasmi’c@, RegeHe discamagout,

penod %lcﬁ ét :xlgﬁ%rr%iosld agtgr A égnov%t gstggﬁja g# vl éﬁ'lq’éélgﬁls sljffatemm

lupus dgyrﬂaemhtgslas Gﬁbﬁp&@tﬂrﬁ& byndﬁmLBehcéﬁb’e slyﬁgﬂb;rfeahldxrgtaﬂﬂmjemeﬁ graft-
escrl.i be erein may. al so be package or e. For
versushpgififease, @w@eﬁeésaﬁkvlaflasyp%lwe@m Yhse3se ﬁ*f&éﬂs syndrome, or M
Hodgkifidiisehgual Iy or as a set (e.g., in sets of pairs,
particularly in variations in V\,hl ch an indivi dual ,
device is used with each nostril). Furthernore, the
pac KN g Fvatheteorst e k¢spiratoryedavides apd methnds of pgipg theqymay be

) A 40 L RSP M Byt i i

the mefHody htbdevices Bimdtus® inctuds] but abarbot Ihﬁ’:ﬁkddﬂ&ﬁca&inebeﬁﬁtxespa@ines
of the devices, Exanples of kits may include a
bovines caRas a@ter NI PEGHAES Pltigulnily hrmeRs. ok TERTAEY, e viopndescribed

herein Hﬁg l??st%\%:%cka & fé LI g6l d d&ﬂﬁ)}l@ E?ertggé}?it@ljyl dévfc@é:ﬂfag 86 pSdkaged

ecor ng e anple,
mdmduaﬂy bt d mnee fnin sos qd ibains, pdrtiznlasl ydn ystiatains | ,m whuﬂh aadndividual

device 25 3ot SR eor S OB S e, o

clean.
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| abel i ng of the container of the kit or conponents
thereof (i.e., associated with the packagi ng or
WQuaoaERdgi ng) etc. In other enbodi nents, theCT/US2005/044888
i nstructions are present- as an el ectroni c storage
data file present on a suitable conputer readabl e
stor [@Q?O]ﬁe'ijﬁé&@hpiﬁt(ﬁ{ de$iblsRiM vt SRR Bay 8156 be pldVeded as part of a
i nstructions may take any form including conplete
kit that mstudec i lesssormrofitimndaviceas Exathplesiel/kitsepainclude k egspivatory device

ot ng b e ¥ g0 o SR S B R il o e

' i. WORkfl b ReWaR b M
o 9B E SO RSN AL o pper o
plastiq, bcu gtsrsath, tire iastcictions togynbg pregdnt lin thetkats apm package msert, in the

. Rermpyvabl e .Appl.i.catjon in th al ~Cavit 72. .
IabelinSg g S RE e dapReReS Mot iy gt By ppgkeging o
sub-pacRaging) eV In@kher BRbo @RI REthe SRWBL O ré BiRsent aSin ElBMrddkL storage

| aced into a subject's nouth by nedical personnel or

data filppreseat omabyjitble computer sepdhblasioragedesdivn, hiyCHeROMG diskgtte, ete.
.10 place by .the subject’ . L. .
The ingh Bl e e B T i SRl AR BB My P devie, o
referertRa ARyt hdEhded tGiddeiditial Svases fetthdlruchbns (8lgl, A webdRRe address
. respiratory device may alsq (or  alternatively) be
with whichpatmoipns pestegrondhe WaRd snidewel)- 9 securing strap, or
by ot her hol dfast. The use of an adhesive may further
EXAMPRE®OVE the seal between the device and the oral
cavity. The device may be worn during the night or
day, [0WALll eThe foloyigiesrmples azamiicecbby wheebillvgiration agdmat by way
oflimiia so'es, t he device may be worn continuously for
Xt%nded periods of tine (e.g., ninutes, hours, days).
These devices are neant to provide benefits to

A. Regitlvhlsie tipplicdtioarih b OrabGa@PD, heart failure, sleep

apnea, _insomi a, hypertension, astroesgphageal
ref | XT3 s aspiranpadeicerdaped fofiite &t 18 OranGA o 8- any of the
devicegg A PM3s. @tm@%la&éﬁgﬂﬂo‘&%bﬁéc%’% {91%3@1] by He8@4T®ersonnel or by the

I ment's, t'he "devi ce works as ows. During

‘subject. nhlzd mepitatory dheice maly be seavedrhinipdavebyribe subigch's taeeh, gpas, tongue,

. ositipn as airflow proceeds. fromthe. - .
s, pERGF Rfhen te PR a Tiy otk R ge e bfhR Bigay pose; chin or
skin. TRARSpiAAYryRIeSict AR also (whilemdtesiys basetrediby wk of howdhesive, a

_reduced or mnimzed_during, inhal ati on nore than
securipgHeAPaei Bhotharioddfasin The usecef aadhestys may further improve the seal

t i /418 SIA daANg Ble dif8 or day, whil
beme%%?gﬁcggﬁgggﬁ%%%r#sﬁdg‘gigrkliébed ear | %ere. %rolr n%z e
the paiorhdd avdkenr skebgingi Infdoow cafespthetdeeicamapebgsvan gomrtinvgusly gor
t he qutside environnent, occyrs d an .airflow .
extended BpRHbTO EIoe.2- GG E e i LY CaHPECiS PERpIgo provide
beneﬁ_@iﬁ @11@%&9 Suffrink M COPW, Bdrefailufs sRtRAsRa] iRsdindu Hypertension,
i nhal ati on.
gastroesophageal reflux disease, hiatal hernia and other medical conditions mentioned

previously.

[0173] Insome embodiments, the devicé works as follows, During inhalation, the
valve mechanism remains in the open position as airflow proceeds from the external
environment into the airways and lungs. Open position means any position in which resistance

to airflow is reduced or minimized during inhalation more than exhalation. This can be achieved
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Thus, resistance during inhalation is |ess than
woexhabase on resi stance, providing the desiredp@f;8%bs/044888
to the subject. B. Renpvable Application in the Nasal
Cavity [0174] A respiratory device adapted for use in

using arﬁz (gf Hhé %’ra‘rll%\% (lzlslbstté/r e&tgbcglﬂterﬁﬁéesg b%{' %lé%}- Ctgx% 8ﬁ.gzﬁv¥n nhg}e airflow

from th@hirivie HdRieBtto Shd\Qsdidé trfvirobdieABSHCER], amPAnSOHTHRY refiktodYe.g., 2
the subject hinself. The respiratory device nm

be
valve meelanisa) subjepts dlzis exhatationairflaw] te @reaterosistandeshan,duripg inhalation.
Thus, G EEABPRRSEL A0 o eS8 g i e

tothesmj&tuse of an adhesi ve nay further inprove the seal
béetween the device and the nasal cavity. The device
rmy be Wwor n dur|n the night or day, while the
lp dypplicatigpairdheNasal £8¥ibhg. | n sone cases, the
dev
ST, 000 5 kB LSk DG RPN i of e
devicesRBewit irf Etlgls u¥ 6, 26, e Bljamaﬁbc platebsmonose orhygre rof Ei'ressubjept s nostrils
gast roesophageal refl s hi atal. herni a, and
by medgerReronBeh 1) 1hE SHRUFE PARRSIT B0 RSRET Do PR E R P in place
in the s%ée@]nomté%ﬂﬁe QH@&%&;@B&%&J tﬁi@ nB%P biﬁtty%bl tEEYd1 88t of the
in a ndsal cavity works Duri ng
device, anstmait indigs. tHaed\salThe ua@dtmnmd‘bmm@mw rfsrthem Htlh@‘f@ perseal between -

I,.on as airfl roceeds fro the .ext. I
e devBRand R eR PHD THIeRIP I rige R eyl e
patient 1¥BAARe QﬂMee;ﬁﬂgl Il dfhel dAsedthé Bevies bl dRGorh @ro&hﬂ Eﬂeojltbdks These
reduced or mnimzed durl ng i nhal ation nore

devicesawayanaride heneﬁw t sehipcseuterneciyen Q@Pﬁgheéﬁfa‘@)‘fret Sieep apuez,
Iy
nsomn R 57 B SRR EE R By afbbtgica
condlttdrﬂmsnérmohhdapmtcms@e envi ronment J occurs, and valve
mechani sm subj ects this exhalation airflow to greater
res nc than d hal ation. , Thus, resis .
o OTGE0 - o o P o BB gl o L BL iy works
as folloRE OPuFth B ShHalMRion I@S WARE nREASEIm tendineirstd pp&t positioneg AR flow
versions, it may be preferable.to regulate the airflow

proceedsfiropothis entssnal ienwirormumt @xethslairways apdiings Hae) Posiqn means any
e l:
postiofih AR LEPALENTEeSPY) Bty SR g1 Rion more don
exhalathﬁv Fhiz sk ﬁcﬂiifﬂ/reﬁ usiay iagpgof tlhatalrﬂaw rasmtbi' embodimeits descsibed
f or bot Qstr or .to bl ock al lqw .
s, SRSkt S i e BBl P pyponmen
occurs, 5&&%19{) e@hirﬁérﬁ%ﬁ]@d’t@ﬂ%ﬂtﬁﬁtt@ﬁ Qﬁﬂo®9§ bfehler résistance than during
va I'tering Application in the Nasal Cavity:
inhalatid6 ‘mszmaﬁa@@saggnmmaz@@smmae@{ha[a@weqswmcarpéowdmg the

desired 8%93% rﬁeasqb &aﬁog’gb'%gsg‘fﬂsf gﬁmag%eﬁg%%rarbﬁestg : @Jﬁsﬂé ﬁae airflow of

both nogﬁltlso rFo'F'eQamgfé it Ty tRGRErdbM 1© HaRe adingloreepiofioty Rievice that regulates
ubject's nostrils by nedical personnel or b E
airflow suip Jtltfcrtasahq@@lty EXpNEE 37 Y CBIRAYE 4 TESRIEATY éla"lF%that as airflow

resistors for both nostrils, or to simply block all airflow through one nostril and use a respiratory

device to regulate airflow through the other nostril.

C. Removable Filtering Application in the Nasal Cavity:
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i" - 5
R

the subject's nostrils (e.g., by the interaction

bet ween the hol df ast of the device and the subject's
WQ3846/668339 . The use of an adhesive may furt herPGTPSDIS2044888

t he seal between the device and the nasal cavity. The

devi ce can be worn during the night or day, while the

pat i f76] s twykenividirhdR @F tHGncthdds SOPMENE & F@firatbRedevice, a
devi ce can be worn continuously. These devices nay

respirgpeideyicerss shawa i gidier BighPden Bigs2 iseldcad ifte one of ineregifdke

. and al.lergy-r.el.ated diseases, sinusitis. .post-nasal .
subjecidhoRlbe g TeRntel 8787 AR suBlelt St B epuRREL HREF s spovred in
the subjédt7s/ostrils $QHEL L R At HBAGIS betivBéh The hbRigasBf the d@Pice and the subject’s

follows. During inhalation, the fixed cleansing

0
nostrilg).| Tleg usg®f gn adhipsvgimay fortherrigiprayerthe seal betyeert thetdevise and the nasal
akkflow fromthe external . enviyon t,before.it .
cavity T d8¥ier P b il gl o 458 VG B i kg sleepine

In sonecavdy, e divick k@vbe RbACRREEudUSEN THiE: ddvioks Yisayaitdvilde Basefits to
. to the outside environment, the fixed cleansing filter
subjectipsufiesing ifioen alieraipeandealisrgytrelated dipgaptsofinusiis. pestiipgal drip, and other

medic%ﬁ%\g@?ﬁ%%ﬂgsé}ﬁ%h%greﬁlter 100 may defl ect or nove so

ow passes through it (and nore airfl ow
passes around it). In either case, it may be
pref 1A eldf wmetdnebodireens ithgddvidetveorknat followad @uainy inhalation, the

dditi | .Lesistance .to either i i ratar r
fixed G0y OB FF Fouo sistigtet s 4 hE Bt Bufopim the axernl
enviroféhi beIdreQf pds§iistoANECAr¥#ysiahd Rirga! Mn%@ﬂ’{a%tion, in which airflow
expiratory airflow may be desired. D. Renovable
proceadp &4op the @paigy hepdlppes te 4be osiflo erpglonment fee Brsladeansing filter 98

- Of: ' . j ir . | G
remaify i B LR chl WO di IR AR HRY i spb et or move
so thatlbss SAnflopepdsses theaph itl(@nduyporedifiloat pRessaonmdlit). i clher cie, it may
ubj.ect where jt | s kept in place. by . the subject's. .
be profra ?qrghe glﬁ@swgﬁl% B 2He apRofitiont ¥‘%§{;§F3PH%{%‘?1HW ingpiratory or
expirafbRy airfiv] BolidlfinReie @Res! BatM@KRNYT [SHEARE '&Qins*aﬁ‘a@@%d/or
cases, the deévice can be worn continuously. In this

expiraigay airflone seaydedesieed. nay provi de benefits to subjects
suffering from sleep apnea, snoring, and other

D. ReRULSR Lo JR fcloped herein as well as to

_ ed athletic performance.
[ 0179178]n bane earbodmicie of the nidtisodddi Wwengreksiraisry device, the
. follows,. During inhalation, the, device, props open.the
devicers§ayRiR Eis 42 i Hlpstfl 7o 2 O B SLihe fubice S&Hﬁ‘?ﬁ%bﬁg%%g'tpmomd

or by thOSutj&s WtetsSit (1@ inGRAdeaRSLE glkﬁéct’@%'btst'h‘iﬂ. I'SheCdeRftleREn B8 Gom
to negatlve pressures within the nose. On exhal ati on,

duringtthenighter dsey, Whdé thetpatiens inawakearsteppiagr 11 same eages, thapdevice can be

r in n the nostyils and. increasi he.si.z f
worn BRI I b B2 e vicks PRTR MG G- B 00 P B B8 Bt from
sleep dphdd, SSAD0E A0 4888medi0di S nchiales @t hateh 35 WielY he®Ssubjeyts desiring
I nprove the respiratory, cardiac, and general health

improvsd aiNeNGRRIFERENES; i mi cking the effects of pursed-1ip
br eat hi ng, which is adopted
[0179] In some embodiments, the device works as follows. During inhalation, the

device props open the nostrils to minimize airflow reststance and to prevent the nostrils from
collapsing or partially closing due to negative pressures within the nose. On exhalation, the
device facilitates expiratory airflow, again by propping open the nostrils and increasing the size

of the lumen available for airflow.
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instinctively by many affected patients or by
woPobideds89 the expiratory resistance producedppy¥sages/ioiqsss
non-i nvasi ve ventil ati on. Physi ol ogically, ﬁ evi ces
descri bed herein may provide the sanme benefici al :
effects a t hose e rienced.in pursed-l.ip breathin
S pelBDE a th FpIPBLAG <D g i i oo Pt genera
- | hid.
health JfFRPRARFEY miHickingINECAERS PR UM, WD if Rfopted
mstmctivf&ly lmjdmagy aﬂaﬂc@%edtsmir by thipriddsgithe expieatoryassstance produced by

ron gy s S ORGP, e S5 ARl A g8 e e

beneﬁcgﬂ3 QH?&S ad {h% ){g)@ﬁgﬂcle& 14 ptﬁged-fif bﬁfafh%‘é §1§’ecﬁ§§all?ﬂ’§nprovmg oxygen
oplng rtension, hear | ure, pul nonary

saturaueni;elm:easmg eesplrapr}exat&a aud oicheasing @qaﬂe\rodwn@ e’E@@mgﬁs tmay also

oo 1 2T B R B B BB dod shons

decreasédi Eﬂﬂcﬁa{d‘: ABlre ALY pRHrBGR; Qhd frﬁﬁ@b&ﬁe Eéiﬁ‘mﬂfﬁhbh@lﬁlt This @turn may reduce
stanfly pursing the lips, or haV|ng 0 be connected

the probabﬂay o6 g afhmd\p@hw mif:mlamag hmteasxbn ifeyire tiybaonary, edema,

B

failure RMtHeESofd) Ble RIRed B oﬁﬂéﬂ tli&lsighiﬁcaht dﬂv@k’tﬁge{ aﬁfﬁaeﬁl@themanent from /
be used duri ng the erformancg of daily .activitie

constangly@uEsTaE (e s, Qv DEGY PREDTIEIE 488 BORBRFILE segflator Ha'a breathing

tube. Iﬂgéﬂtisa% rsegh@%fgﬁﬁﬁnﬁ_g & h%Qﬁdcftg g@ﬁfomfédr&u?iﬁ@m%ﬁ »and non-
resplr e provided for cleanSin

invasive Rsitilabeh davucea kickt a:tes.rsed pmmpnb'm@ nrght (ipndm’«am baust ﬁmrglg the
These_devi ces. r epr.esent nove L nvasi

performfics b DAIHESaLES QA P OGBSt FRLPRTL T stance

throughUERR ARREG Y2 FArReMR:S, re@HafdrPaeyiba Biybe ho¥ided i dleansing the
publicati ons and patent applications cited in this

lnsplredsweend plsatforquorpies bmnethﬁ nogtrilso ﬂ"beseaiewe%gﬁpr@ﬁ@rrmé’e npprinvasive

methodﬁ gf trﬁ?tent %irsei%%%stsugi as alle ggg englgi 1¥' s‘ii ébgzlﬂldn érQ Fed herein.

i ndicated to be |ncorporat ed by reference The _

ci t potisap oAl ptrwlcatm:bland @hﬂemljphcdtmns citeal igki thisIspeaifieation are herein
tothefl datea Jdn e constr

incorpouted hy S <BEs Brining e ea Spa? Sripdivispabyede fg R application

were speBifichll# dnd ﬁldﬁn&ﬁﬂﬁtlﬁdnézliﬁ‘toﬂiéhhé rafd tY¥tefékdncele TRE citation of any
prior ~invention. [0182] Although the toregoing )

pubhcannn@nﬁolr ol disalosire @nod’@stb¢ filjng dptg a@@ Froukbnet e fwsw as g .
admlssrl?ﬁla%?ﬁ {1%31(%% ?‘nq/%{lt?(lg(n:'ls fate d‘[tﬁfedl?éj 5&8&2&% I{HC’)[ p%{bﬁ%dstfg%obs(fwrtue of prior
inventiéd.di nary skill in the art in Ilght of the teachings of

this invention that certain changes and nodifications

may be nmade thereto. withouyt depart fromthe spirit
or B3 Al htoﬂéh the Spiieeisg Teyean FRa hasrtokroet iy SRhEdai by way
of 1llush'§t10 éi% foF §rﬁ5b§e§to‘? E:bén@)%’f &ﬁiel%%ﬂfr%d itti®red@ily apparent to

ecure n| cation wth a subject's nasal
those of exdinary shitiin IﬂSﬂ angyin lghpaﬁmMmgs ofthisgny@yiopghat certain changes

and modiflcatlgng I%taﬁ gmmta e he(reetcr)] %vslt?\out r? AN Xmg from the spirit or scope of the

appended claims.
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an airflow resistor in conmunication with the
passageway; and a holdfast configured to secure the
respiratory device in conmunication with the nasa
cavity without covering the subject's nouth. 2. The
nasal respiratory device of claim1, wherein the
airflowresistor is configured to increase the
resistance to air exhal ed through the passageway nore
than the resistance to air inhaled through the
passageway. 3. The nasal respiratory device of claim
1, wheWVeitns ¢lajmedisr f ow resistor is configured to
decrease the resistance to air exhal ed through the
passage %ﬂﬁﬁ r esSsur e
diffe?é%?%g} acrgﬁgﬁ?ﬁga@%&%?%&F?%EFg?gr exceeds a

t hr esholcgmmanisitiongyithFhabisetdsaiiasal esyfyrcamprisinglevi ce of
claim1, wherein the airflowresistor is configured
to increase Bhessrzewiseanfigered ¢o eimmunidate vwith théinasaldavithe
passageway when the airflow or the air pressure

di f f er ent i al ameirftosstesitier inicofmynicaidi withohe pfssdgewapiehdw
a threshold level. 5. The nasal respiratory device of
claim 1, wherépldfasitpenfzgurdd torequessibe tespiratwygeviceas  a

flap val ve. 6. | 8Sp] - ' : L 13 ot
1, Cenerel n t he SipRERRh AR hALREH PRt Ak Rbjecs
inspiratory: expiuthatory ratio of a user wearing the
respiratory device so that the inspiratory:

expi 1 alQfe¥adahel fratoty REELRRUAR D Wvheeid tHRAE AR Wlistcrid O-
49 7. The nasal respiratory device of claiml1, erein
t he hol @prituredde mcreasetthreresisiangsite air exhpled dlvpegh the paseagsway
partly w thj ' e nasal
Faapi Loty Rl Behana oS Ao B B possdhey P
conprises a conpressible material. 9. The nasal

r espi $-aihgmgsabieipiratory fevigeail glaim Whehessin thetpi flagy repisiatis
CONPT i SeSnifbufddeorchlh thd RRisHASHb aHRYhAR Bloug @b Fhsbageway
further conprising a rimhaving sufficient strengt%

t o suppdten thgairfers suyepassurerlifitrentisgheaross thetadr figpyapsigder

| east pagleefa thikéholdEVdiCe IS inserted into the nasal
cavity. 11. The nasal respiratory device of claima1,
wherein the hol df ast conprises an adhesive configured
to setuhs npRbregpipiogedevirel slaiy b wharein e airfipy resisgoqis
respi r abenguftavs mereft ikd RhiMardoe t¥Rie EGlalka ihudhahslbASdgevay

configured to ) . i . .
when the airflow or the air pressure differential across the airflow resistor

.falls beiow a threshold level.

5. The nasal respiratory device of claim 1, wherein the airflow resistor comprises

a flap valve.

6. The nasal respiratory device of claim 1, wherein the airflow resistor alters the
inspiratory:expiratory ratio of a user wearing the respiratory device so that the

inspiratory:expiratory ratio is between about 3:1 and about 1:10.
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secure the respiratory device at |east partly over the
openi ng of the subject's nasal cavity. 13. The nasal
respiratory device of claim1l wherein the hol df ast

secureshdagl rers@m)r@@taﬂee/ofc&% qewhdleif AR LALLARs Wet h -
both nasal cavitieS. 14. The nasal respiratory device

of cl ai'FiPYaiPRfeRice adeashpardy Wishiatheaesal gavitigmuser.
selected fromthe group consisting of: a drug or

medi garmtasal A3flrA6ty @8R claim 15:vhepé|ﬁ?th@ ASfast BRBHERROT Y
device of claim1, wherein the airflowresistor i1s

secure&OHW$%WIﬁ“FW§abassagemy 16. The nasal
respiratory device of claim1, wherein the hol df ast at

| easy, mrnfaéaﬂésp’lrat&?‘ densilih e WRREAYS lﬁ\@iblfastJeZmpﬁseK ltoam.
conprising: a nasal respiratory device of claim1; and

i nst i ons, on.the use of the respiratory device. 50
liéj.cfthe nasal device o?clauml further comprlsg]garlm he¥z1ng sufficient

strength to support the passageway in the open state when at least part of the

device is inserted into the nasal cavity.

11. The nasal respiratory device of claim 1, wherein the holdfast comprises an

adhesive configured to secure the device to the subject.

12. The nasal respiratory device of claim 1, wherein the holdfast is configured to
secure the respiratory device at least partly over the opening of the subject’s

nasal cavity.

13. The nasal respiratory device of claim 1 wherein the holdfast secures the

respiratory device in communication with both nasal cavities,

14. The nasal respiratory device of claim 1 further comprising an active agent

selected from the group consisting of’ a drug or medicament, and an odorant.
15. The nasal respiratory device of claim 1, wherein the airflow resistor is secured
within the passageway.

16. The nasal respiratory device of claim 1, wherein the holdfast at least partially

surrounds the passageway.
17. A kit comprising:
a nasal respiratory device of claim 1; and

instructions on the use of the respiratory device.
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