WO 2006/ 063339PCT/ US2005/ 044888 RESPI RATORY DEVI CES AND METHODS OF
USE CROSS- REFERENCE TO RELATED APPLI CATI ONS - [0001] The
present i woenbdoasssdbs related and clainms priority to't

Provi sional Patent Application, Serial No. 60/634, 7159'8?}6?285]%58@%6
8, 2004. The disclosure of whi ch is herein incor porated by reference
inits entirety. TECHNI CAL FI ELD [ 0002] The devi ces,

met hods, and kits de he f|eId of
medi ci ne and nore pa@?j&mﬁg@?ﬂk@%% %@%b&lgﬁscul ar

medi ci ne, sl eep nedici ne, pul nonol ogy, gastroenterol ogy, and internal
medicine. In this ré‘é?é?f'cﬁ REHEREBTGEC'J&REIJETBD%PPH@GLTKONS descri bed
may be useful in the treat ment of diseases including heart failure,
hypert ensi on, d_ot her, orders snorin chronic
obstructive pu?drmn ry gsgg{;’é]vfreﬁgfﬁrflaggégéj?m@l the ngB;pwsmna]
di seas ePateahdpplmatloru§enxlmoam3¢,r!y5,ﬁleﬁ&t&ﬁﬁﬁber%nmm atR @ sSlosiRAY
[0003] ase. states coul d benefit fromthe nodification of

pat i ent resp ‘Qﬁat?ﬁ%yﬁf-fﬂeﬁ?ﬁlﬁdtsﬁé%[{:@ failure, sleep apnea and ot her
sl eep di sorders, hypertension, snoring, chronic obstructive pul nonary

di sease (CCP])); bronchitis, astiUmNICAICFERDY Ot hers. [ 0004]
Heart failure, or congestive heart failure (CHF), is a comon

clinical syndr t rese s th sta e of a nunber of

pul nonary and @ﬁﬁdl a d{?g qué i’éﬁetq}'ﬁ’@tﬁ generally to the field
de neroanmdmmeandinmecpmtdnﬁﬂyqs %rfmdéta%hralbﬁ‘asaﬂaf ﬁ:ecﬁ?:iﬁ& sfee ﬁ‘ﬁg&%ﬂ% and
t he vent |cI no Ioncer contracts normally. heart “can

| onger P TSR peeand @teméms@eye i kﬂh@dﬁgﬂgd,tthﬁeddvmg sethbdi, sind
| ik.ds il th
may |e @c@@ﬂﬁﬁdy% 1jséﬂlﬁh%@!9€a%nexﬁﬁf %l;ﬁﬁdl{%%ﬂéraﬂ f%ﬁ&%;hgp(}? BéMP L

subsqulent shortness of breath or
mi | | i offeRpraand heisleamdiserdersi tmmmahmnmbmmw pultnoparyidistazel (SDBDRS

o . bl B, bt v PBLERL S BB ST 1S

BACKGROUND

[0003] Numerous disease states could benefit from the modification of patient
respiration, including heart failure, sleep apnea and other sleep disorders, hypertension, snoring,
chronic obstructive pulmonary disease (COPD), bronchitis, asthma, and many others.

_. [0004) Heart failure, or c&ngestive beart failure (CHF), is a common clinical

) syndrome that represents the end-stage of a number of pulmonary and cardiac disease states.
Heart failure is a degenerative condition that occurs when the heart muscle weakens and the
ventricle no longer contracts normalily. The heart can then no longer adequately pump blood to
the body including the lungs. This may lead to exercise intolerance, or may cause fluid retention
with subsequent shortness of breath or swelling of the feet. Over four million people are

dtagnosed with heart failure in the United States alone. Morbxdlty and mortality in patients with
heart failure i 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 usval inter-breath

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



[ 0005] Sl eep apnea is -defined as the tenporary absence or cessation
of breathing during sleep. Airflow nust be absent. for sone period of
time | ongeo 2tdsesssshe usual inter-breath interval, typipgeglusiosiehssaed
as ten seconds for .adults and ei ght seconds (or nore than two tines
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and/ or sl eep disordered breath may refer to opnea.
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erythrocytosis, tor pu e wth right SI ure, and
edenma. sporadic exacerbations often requiring hospitalization. Early symptoms include increased

sputum production and sporadic acute exacerbations characterized by increased cough, purulent
sputum, wheezing, dyspnea, and fever. As the disease progresses, the acute exacerbations
become more frequent. Late in the course of the disease, the patient may develop hypercapnia,

hypoxemia, erythrocytosis, cor pulmonale with right-sided heart failure, and edema.

[0068] Chronic bronchitis is characterized by a chronic cough with sputum
production leading to obstructed expiration. Pathologically, there may be mucosal and
submucosal edema and inflammation and an increase in the number and size of mucus 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.
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[ 0008] Chronic bronchitiis is characterized by a chfrgnic cough with
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[0013] The medical literature has confirmed the utility of pursed-lip breathing in
COPD patients. Specificatly, it has been found that pursed-lip breathing by COPD patients
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-
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flatulence. Finally, air leakage through the mouth is also very common in nasal NPPV patients,

potentially leading to sleep arousals.

[0017) Both pursed-lip breathing and the use of NPPV have been shown to offer
significant clinical benefits to patients with a variety of medical illnesses, including but not
Iimited to COPD, heart failure, pulmonary edema, sleep apnea (both central and obstructive) and
other sleep disordered breathing, cystic fibrosis, asthima, cardiac valve disease, arthythmias,
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



pati ents. For exanple, in COPD, expiratory resistance facilitates
expiration, increases ti‘dal volune, decreases respiratory rate, and
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In one version, the respiratory device is adapted-to be renovably

secured in conmunjcation with a pasal, cayvity..The T '
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holdfast for removably securing t_he respiratory device in communication with the respiratory

) cavity. The airflow resistor alters the flow of air passing within the passageway. In particular,

the airflow resistor may alter the flow of air within the passageway by increasing the resistance
{0 the flow of air in the passageway. The respiratory device may be applied or removed by the
user of the device, and thus, does not need to be applied by a physician or other healthcare

personnel.

[6021] 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 material 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
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t he nor mal peais@m aﬁPP?%WI%‘ m, #ee@ts}ﬁ’?"b‘cﬁﬁtf’f TeRRSTRE reé‘ﬁ‘ﬁ??‘*&??ﬁﬁ’%’%e
t hr eshorl/orahnaedRbugh B pRssasetg WHen Stk DIDACheas thelaiBloGabsisted diehe air

approxi mated from many patients This threshold pressure_for exanp]e
may f al Preguefifferential aarqenche pirtiov resistor gxngedsA theeskpld fevels (Fhws, fagsxample, the

pr ef er alalirati Biviod iy AVIGRLR bicflow? (6H: ORI 120 REBRSIYIE oIRSbaBBRy
with [

preferab in the range 1.0 and 50 cm H20 pressure.[0023] I n one

ver si onduringe capgls saeqze.aopsbloyingve ohgskish pigowhigharesaee cventailhe tiesnldd
and/ or 'alhlih% t RS I rfl _
airfl ow4! resi gf%% &Hééﬁﬁ?%g l:?ai?er pr e%gﬁsré@&glx\??ibrpg&rﬁgﬂlﬁgﬁ \glsgﬁ%rﬁéﬁagh [ g\?vr
r esi st ogxafngld, thelileshwldmahbes hahelathors die.nofihalgpealt dlairfovpdriatsory daand ce -
may create EEP _(p@sidtive,end expir,at.or [ e I ff for
exanpl e{‘°‘8ﬁ’g‘?/"g’%{ |°ﬁ’g p@g Iegloé&é& ea'?‘%f ?gong%%%§%§l%§%F g%l °§rae‘§§‘ E?lg')‘{lgﬁpl i ed
agai nst agpheisiaed from rhinyt gadients Fhis thireshalitprensuaiforf dxamphet mayhiall evidlincthe range

exhal at i 00 63339PC1702005/ 044888 are bel t hr ol d
evel - SHELI00 SR e o SPF el iR HECTR At Po 4 180 FaBOCs e o
di ff er epteéste, aiftl thof DRFEHBIS vithirbdhe tdn@e1 0RA Y0 eth HIPPledird.[0023)i dHahe
patient, qr it may correspond to a typical value, such, as a typical

val ue reagen-der FHION BSisiRrcE2us theaesignncs fo 4R pdatadandios fnhalsd duiphdhg or
exanpl e aF?éée\fv%L{ﬂhé’H ﬁ@hﬂﬂ&@%ﬂ'&?ﬂgé’ oW %isfo‘i’ or B8 afrPrédéle diffréntial across the
D y Wt of %] to 5 2

prefera In the range cm H2O, dnd nost preferably
Wi t hi n dirfew msigler fllls belowtaph@shaldieml0 Thus, the respirafayp 2e¥ice may esase a PEEP

versions, ...he airfl esi i S, anested, aj resi t

e 11 onppulVE el o pIn R T pE PRB PR bbb oAb Bt bep
f1 ow of oradhe pressurdigppliad aggmsieie devide,rif te bleesiedtndémradtifloivon the(ead gf exhalation
different directions or different flow rates or pressure

&



WD *20061063339PCT/ 1382005/ 044888 [0027] In some versions of

the respiratory device t'he hol df ast renovably secures the respiratory
device in q@mbieashi on With a nasal cavity of a user %@I‘Fd%%osﬁhsss

| east some of the air exchanged between the nasal cavity and t

external environnent of a user passes through the respiratory deV| ce.

The nol dhaseidtPine BEIRYANEe) SEGIAS ThE Bl SRR AN BLY SEULER 6 % B RS2

nasal cavity so tha e air exc ange

cavity aldd’fetdmalu gie ptessueegmeainﬂmu magired f1oRn ipdisidad phitdng g h n&al?eborreSp ond to
respirat O{I%r\ ?w ce. The resg tory device na be secured at | east
part |y wAtHRGR! Y4lue: 5% alugpicgsyed; from Ig,0f natienis, Jhus thesghalg

‘or total Ftésﬁﬁ‘é R Bl OmbiP faurwi&a:k ﬂl‘é%g’é %£0 tig& 150 Wb&gﬁ&%ﬂ%% ﬂun the

t he nasa cawtg/ The device nay be adapted to comuhica
‘nasal cavanggobf B&Q@%@D&dbﬂ%ﬂtm&m@dwmnhmra@geﬁéa}tofzﬁemﬁa@s

[0028] The respiratory device may be partly secured in the nasal

cavity of a userioe ! T8koRlvaUbR uBYEACS.BloEaRaRl Bl Ak HoYi R0

exerts pressure aga nst nas cavi
surface @leﬂcgv resistoes l‘nw hii‘f aéio)w na:a;tofse:onﬁrgnsd wedtersthe ﬂblabf 4t irethe passageway

pressure n_sone versions

b “the. r uRBRURlsst RRA0RBE e € Hiterkin siaions anERRY dok B GE e

respi r at diffgredeali a:c&osrf mhmﬁimml‘)l Fai mme, & Rested dirficky rBsisiSahayShd W&bination of
cavities oth nostrils or na assa .. ln sone versions,

t he . F&@%ﬁ&ﬂ%ﬁ’éﬁwﬁ@ Pestedc ¢ that they megloaﬁ 2y dy fhe@agmgsivay wdem
of a s ediffereneGaitiedy i THe e & fidp ;vam@ﬁfaf i'nln%aéé& m&%é@étaneéﬁy%g}%é) in alifst
some versjons, the hol df ast renpbvably secures the respiratory deV|ce

in commufirecHen BAY b eombinerswith a segprd flapalvathatopenswhen hetresistencede aikflow in
cavity. the first directiol 538bvé E‘ﬂﬁ%ﬁﬁdvﬁ{ ﬁe%?smnt bR sE&mb lﬂgﬁbﬂ{/% 1s§1§t¥$r\%l§to the

further conprlses an active. agent sone ver si ons
agent is @Rﬂ“ﬁ@c(féhfgﬂmﬂ\amecanent) In some versions, this active
agent conprises an odorant, such as a fragrance In sonme versions,

the active agentm@g]mlvhﬁ&‘ﬂﬁ g@%fmﬁ}b‘%ﬂ Euse Qx%n%e&gﬁfh%ry

[0031] I n sone versions piratory eV|ce urt ses"a
filter. davicesdesruibed bavein, Mllbimaﬂﬁ@b&abre&lmtmhranwms émgless Mm liaflatn

anot her et PoR"Fet DAOAPRINISRA03 QRO bR oSG Rl B ER Rbot 0

not expiwat vﬂt)s;ructures ” or ofh@OBRY rdsporsiveelewenisitha ©pert th enspestmnraml aloge

Caepi r at Py Bt SRBRRE B R, ek wiatorai e are Y B oy

airflow resistor may be a plate which is held within a nasal cavity that occludes some portion of

) the luminal cross-sectional area of the nasal cavity. The airflow resistor may selectively increase
resistance to expiration while minimally or trivially increasing flow resistance to inspiration.
When closing during expiration, the airflow resistor may or may not fully prevent airflow,

depending on the design of the device,

[0026] In one version, the airflow resistor is configured to alter the inspiratory
time:expiratory time (I:E) ratio of a user wearing the respiratory device to be between about 3:1
and about 1:10. In another version, the airflow resistor is configured to alter the inspiratory
time:expiratory time ratio of a user wearing the respiratory device to be between about 1:1.5 and
about I: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.




8 WO 2006/ 063339PCTATS20051044888 gases) may be used in conjunction
with a respi evice. In sonme versions, the respir Vi

i s adapt ed%é)%@é]ééyésgt to a respiratory gas supply. fﬂﬂﬁéﬁp@%ﬁﬁ%&l n
sonme versions, the holdfast conprises a conformable material. For
exanpl e, the devi fit snygly within or against a respiratory
cavity by conpr el@ﬁﬂgai/"rﬁgmﬁo‘le&eﬂ%f’f(héFesalfﬁgmdeimcdie hokrfash tenuivalsly ecures
whi ch” Maythe eRgRgbry dedibd inl BrPlunfeAbi ol | DAL QLY S & YeaS QUL

t he device in pl ar%:e, and prevuent??lg a?%ﬂfésg{:%gﬁggf‘%g{e}( %%Xtta:%eas so_meo?%e
r espi r at Gitexekapped beiwern thenasak eavitaandahwéxtamatentirorthes 61 4 der sses HiRG6ES

th h | i ce. 0034) Al d i bed h i
r e r aaprhErsABR A T Hofliat may ol pocubelbe reprgod dedeato wiseT Dy
conpri si mgsak cpaysadenaly of te birdkclangkddeRRER iR sasdl Q{érﬂiyea?ﬂ tHeNBertd & ternal

respiratory, device to at | east one nasal cavity. I m has

suf fi ci effEVEenmentpasses Shravdhibe respimiony dewiagy chle respiratdme deyieermayt tetsecuwbrbat
S he dovt eao o ‘ : . i . i
my be apet Iy wth ik daghiRahng o ORAY Vil i naskf Gl R Bl et Vo 58
her ei n afasal eaifyrtag iy sompuiication adthpheetisil catiey. r dive datity msebaudaghed o a

| ' a filt ithin th ,
and a hol JTaupieyis Wil ticeatalAuty By b wlowstly Seopredaritiin fr fetiho sy,

cavity. The respiratory device nmay be applied or renoved by a user.

][ln one versi on, Wﬂ%ﬁlfimmspémtwmm&]@ Heiplafhtbjlrseémd fd thé Rashingvigy &f a user so
oW n t evice during.ei.ther inhalation ut not .

exhal a'? i t(l)n %gg&(glf p&ﬁ% o\eflx eaﬁeiqlfai%?f]%‘ﬁ‘fe RKots l?rﬁﬁ&Tea?tgFE'ﬁé‘ge paspl cavibidiax,

i f the mexalple ahiohteesurfact (e Sthahslafiet) g b Bk DhatitexBBYorbdIBR FRNG

at least partly out of the path of airflow during exhal ation.

[ 0036] Apgd’aﬁaég?:vﬁybed herei n -are nethods of- regufating pCO2 in a

patient conprising renovably securitng a respiratory device in

conmuni cation w08 {datteeversionesahe @epiiatoty d¥i6d, g holdiRt FRRRhBIR &Yes

devi ce c%rpri ses an airflow resistor _that inhihits expiration nore

than it PITAPBERE™ HYLe 4t PYRmunication withhoEnth a yspeenesakeayitise-gadpt Rostiileor
met hods pdsaBpasstped) Hfsopeneesons] the hoieabithdirehdva E&ﬁfeﬁ:ﬁ@ﬁﬁﬁ{a}]ﬂ B8vice
a

renovabl y, se UFI]I(%Q a respliratory device i'n conmuni cati on w

patient' ¥ AMSES NARRISRBILIES (erge NOEE]SiOF Anset pasaasps)e dn sampyersiens, the
P Eo ; 1 et 9 e _ © en SUNpY .
ol oo At ot By 4B BUEET: BB W BN & cvty

i nhal ati on. ¢ rein are ne
t r eat i ngaml afleastong gasat eyitder conpri si ng renovably securing a

respiratory device in communication with a patient's nasal
[0030] Insome versions, the respiratory device further comprises an active agent.

5
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In some versions, this active agent is a drug (e.g., 2 medicament). In some versions, this active

agent comprises an odorant, such as a fragrance. In some versions, the active agent comprises

menthol, eucalyptus o6il, and/or phenol.

. * [0031] In some versions, the respiratory device further comprises a filter. This
filter may be a movable filter, such as a filter that filters air flowing through the passageway in
one direction more than another direction (e.g., the device may filter during inhalation but not

expiration).

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

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



WD-2006/ 063339PCT/ US2005/ 044888 cavity, wherein the respiratory

devi ce conprises an airflow resistor that inhibits expiration nore
than it i nhwordos/ossdval at i-on. [ 0039] Al so descriduegkzinsroaises
are nmethods of treating chronic obstructive pul nonary di sease -
conprising renovably securing a respiratory device in conmmrunication
Wi th a pagaseshinag boasdlin canpinction witke s edspirdttrg deeispils sdnw yersiens] the respiratory
conprises,an air resi sEor t hat i nhi bi ti expiration nore than it

flo |
i nhi bits JeMTEISAIRRIFA to connect 1o a teyRAIOFY 238SWRPIfes cr i bed herein are

met hods of treating a cardiovascul'ar disorder conprising renovably

securing a respi [(8B3Y YindQie&ersions, ARFNBMYad dbraprisedh EbhfamBidld At pasal
cavity, wherein the respiratory device conprises an airflow resistor
that i nhiSrpeleche fevigemay Moresly MARIN or apnst Brespirataryfawity Bhcompressing the
[0041] Alpptirdessraiph g1 i i ;
gastroenter ol ogi cpdiﬁ%g?gg?h( ggécsﬁ’ g@g%@??&%ﬂ%ﬁ%&%&%@ﬁ t&)%recﬁ’g%tg e
or hi at alcayitr ssParingcongaviceiim glars; and/ prisbantisg ain exahange tebph thetrespjratbey tavity

i n communj gatl {th.a patiept's nasal cavit wherein § he

respi r at arS dssiemal enbiSpeatless Ge ¥ i ey the SREROD TS o
expiration nore than it inhibits inhalation. [0042] Also
descri bed herei n[0834 kilss desoripwd Ieiaiy 2 respigibryateoicys aliepted & @movably secure

described herejn _and instructions on the use. qf_the respiratory.
v co - do RS AP Eontiae CiarBoudt p oty ' moSHE GRS Petomy
and 42]7) e [edcen dlcastione hitl ROBE TNEHIQ hasBidied birdodth BAUpRA the passageway in
[ 00 In sone versions of the respiratory device, the device.s
adapt ed (R @an pte (o &fdnwﬂfﬁ inte, thgasal gayify+ FheiPsriEaiqry pryjce may be
subst ant iaghiledt orhdnitived bthe@k@! cavity. The sane enbodi nents descri bed
above for respiratory devices that may be secured-.in comunication
used Wi th thesge versions. devi ce nay

with a nasal cavj may. b [ Th
be substanti al | yfﬂkgﬁlhiés‘i’ ﬁ?‘:%’? | hepedy 7 JesRIREATY S Fs(ﬁtﬁla?te‘ﬁfﬂbefemovably

1

necessar isbredlih h nf¥dal dRfy d6tMbiGSngd SpabbdeBiviy, LBt Hhin @R Vabshge WA, and a holdfast

exanple, a small portion of the device may project fromthe oral ]
cavity. &rse@uingdhe rpypirgtompdsyigevathinn sasabeayisy Elee respiretors deyvigsanayhe aaplisd

Wi thin t ReredfRbd GRAYhdY. HPohe %@Fs%hiﬁag 5@?‘*% Fﬁ“‘cé’%%@‘g?ﬁ‘f £5r ﬁ@érﬁgagfﬂo%g

within the oral cavity. ) _the deviceS feature
ei t her némnovahhedevirgrdusng eitheninbplpgorpnt ot ekizalatiophorpiuring ethalatiom fiut nott

the breaindoH2ForAERRYe, B BldH HIRD R a?dﬂliﬂﬁnh&a@&? bS ndd Bove at

least partly out of the path of airflow during exhalation.

: J [0036) Also described herein are methods of regulating pCO; in a patient
| comprising removably securing a respiratory device in communication with a patient’s nasal
cavity, wherein the respiratory device comprises an airflow resistor that inhibits expiration more -
than it inhibits inhalation,

[0037] Also described herein are methods of simulating pursed-lip breathing in
patients comprising removably securing a respiratory device in 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




WO 2006/ 063339PCT/ 1152005/ 044888 br eat hi ng passageway on inspiration.
That is, the direction of the airflow and the pressure differenti al
across t héVQa#068633R, det ermi ne the degree of obstruct i BET/USIQB5/044838
respiratory devices nmay be used during the day, night, or both. For
exanpl e, these devices may be worn during sleep and/or during waking
hours. Ei¥ilh&RGhe fSirAGY 168 18 éﬁ%tﬂobvr}es‘ﬂt&ctﬁatfiﬂﬁbimgimﬁon ore
durations, 'such as several hours, days, or weeks. 100406) The
devi ces thandt inhibitoubalddercr i bed herein may be used to treat a variety
of disease states, and can be inserted and renoved dependi ng on need.
These devi ces | s q : It ASSl St. i |} 1 oning
the device in g@ﬁ%@ni%gglag%{lbm@t e?eélpg%sr%‘:tra é?@%gﬁ??l@%mgﬁ%ﬁﬁggéthe
nasal cauinidnewy.disBhee qoapiiting rerovably sbariag baeshatotyalesicel fvdomenurfieition with a

exanpl e, as ., handle or, grip. The positioner nay alsp be a device.in
whi oh t REGRLS PRALGASHY, i e e P et JavicP CORBHes ISP Fesistor that inbibit
comunNi egit@bn Wotdthan It SSMbifsahlRlatiopr | fice, and then.the positioner may

be renoved, |eaving the respiratory device in place. [ 0047]
In sone versions, the respiratqry device conprises a.nasal device

useful for treadPPHl Alarrsiledderen vemethads gt etinga gadiovasgylar disorder
conveni eshhidisaiobaitiechRRPY Rsfibiford BiECind R BEOAMINE Stlicnl ODAG

l
The nmethods for treating patients suffering froma variety of nedical
ai | ment gavityy wherpintharespisntay dewicessopiprisesamainlewiresistor that axhibi(s expirgiongrore

creati ”ﬂlaﬁi{iﬁﬁibﬁiﬁﬂﬁﬁﬁ expiratory flowin or around the oral and/or ;:

nasal cavities, typically within or around the nouth or the flares.
The nmethods may conprise use of any of the devices described above.
For exanpl e, ailPP4idw Aleefescribrddicrrinyarp methods pflgeabng p Rastrogrjerglogicodisorder

& : . i . e :
vari abi i etoRbibabld Forfx ok of hidtl hERlaL AR RLE el cfurdies
i Nspi r atdspiatorREfiFe DESGRMPIGON Gfth THEGRAMEESVIR0MST ik @ regpintradevice

per spect ) ye:otk Si'itloviresRRP P Rlbs S5ahS AARE: FBfkid Budfafbn 2V Y-

[0042] Also described herein are kits comprising a respiratory devicé. as described

herein and instructions on the use of the respiratory device.

[0043] In some versions, the devices are removable and are placed within the nose

and/or mouth of the patient.

[0044] In some versions of the respiratory device, the device is adapted to be in
communication with an oral cavity by securing substantially within the oral cavity. The same
embodiments described above for respiratory devices that may be secured in communication
with a nasal cavity may be used with these versions. The device may be substantially within the
oral cavity when most (but not necessarily all) of the device is within the oral cavity. For
ex.ample, 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
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[0050] FIG 2 is a perspéctive view of another respiratory device
adapted fqr the oral cavity. 11 WD 2006/ 063339PCT/ || S2005/ 044888
[ 0051] FI C‘ivo§0q6@?33%per spective view of the device shomﬁggﬁsagf’sﬁﬂsf?

where the device is positioned in a patient's oral cavity. [0052]

FIG 4 shows a respiratory .device, adapted for t nasal Vity.
[0053) PSS DIsAREY PEUPFRPR J1 oo et dbs ontand dsrdineal | y
W thi n tfiferB@fbersR\thd Valve may determide@RSdHgrdel dBobfnHONSTIR respiratory devices
cross-sectional view of the device shown in FIG 4, where an airflow

resi st ormayshegiseshinringtths day; nghtgestoghe For example, thesg@sweesmpagde woan duringr b

howe. 1 RRagT o Ry kiRt PSR Re BARND o ek gl i

duri ng ekkaioas, seth.as several hours, days, or weeks.

[6046] The devices and methods described herein may be used to treat a variety of
disease states, and can be inserted and removed depending on need. These devices may also
comprise a positioner to assist in positioning the device in communication with a respiratory
orifice such as the nasal cavities. The positioner may be attached to a device, for example, as a

, handle or grip. The positioner may also be a device in which the respiratory device sits until it is
F) secured in communication with a respiratory orifice, and then the positioner may be removed,

leaving the respiratory device in place.

[0047] In some versions, the respiratory device comprises a nasal device useful for
- treating a variety of disease states. A user may conveniently insert and remove the device

--depending on need.

[0048] The methods for treating patients suffering from a variety of medical
ailments through the use of an expiratory resistor broadly comprise creating a resistance to
expiratory flow in or around the oral and/or nasal cavities, typically within or around the mouth
or the nares. The methods may comprise use of any of the devices described above. For

- example, airflow resistance may be created by placing a flow resistor, either one with a fixed
| -—) flow resistance or one with a variable flow resistance, i.e., which is 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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[0056] FIGS. 8a and 8b are-perapective views of a respiratory device
show ng an gj.rfl esi stor during exhalation (FIG 8a)_ahd.
v?ég@sﬁ%%s» respectively. [0057] FIGS. 9a anbCYES2p3L044888

I nhal ati on
perspective views of a respiratory device having an airflow resistor
where the airflow resistor is shown during exhalation (FIG 9a) and
i nhal ation (FlI G[08%)], PFlgspacd peyspledtive view of the ddvdSBYwirin@EIG1Y, wikerdithe
perspective view of a respiratory device having an airflow resistor
wher e t heevigs is pesifigned insg patienks @ Huri ng exhal ati on.

[0059] FIG 11 is a perspective view of a respiratory device having

an airflow resi 5[()%2]"‘%(}‘?4%%@! bWy B laRiptbBfos R Was g9

exhal ati on. 060] FIGS. "I 2a "and 12b "'show cross-secti onal
views of the res iratoré devi ces shown in FIGS. 9a, 9b, 10, and 11
during exhal ati olgﬁwl &1G1 5 showsracresninaioriadevineg adented to i sybstanballyewithin ey |
[ 0061] Flngaléa%ﬁ shows a cross-sectional view of a variation of the
respiratory avice duri ng exhal ati on. [0062] FIGS. 13a and
13b are perspective views of a respiratory device having an airfl ow
resi stor where t{R854i HlGodshoreiasirons-seatiosdlomww dithe deyiesshawain J6. ¢Fvigre

2 SRl ottt vy

[0055] FIGS. 7a and 7b show cross-sectional views of the device shown in FIG. 4;
FIG. 7a shows the device during inhalation, and FIG. 7b shows the device during exhalation.

[0056] FIGS. 8a and 8b are perspective views of a respiratory device showing an
airflow resistor during exhalation (FIG. 8a) and inhalation (FIG. 8b), respectively. - .

[0057) FIGS. 9a and 9b are perspective views of a respiratory device having an
airflow resistor where the airflow resistor is shown during exhalation (FIG. 9a) and.inhalation
(FIG. 9b), respectively.

[0058] FIG. 10 is a perspective view of a respiratory device having an airflow

resistor where the airflow resistor is shown during exhalation.

[0059] FIG. 11 is a perspective view of a respiratory device having an airflow

resistor where the airflow resistor is shown during exhalation.

[0060) FIGS. 12a and 12b show cross-sectional views of the respiratory devices
shown in FIGS. 9a, 9b, 10, and 11 during exhalation (FIG. 12a) and inhalation (FIG. 12b),

respectively.

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

device during exhalation.

[0062) FIGS. 13a and 13b are perspective views of a respiratory device having an
airflow resistor where the airflow resistor is shown during exhalation (FIG 132) and inhalation

(FIG. 13b), respectively.
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[0063] FIG 14 is a perspective view of a respiratgry device having
an airflow resistor where the airflow resistor is shown during

exhal at i onW02006/063339 [ 0064] FI GS. 15a, 15b, and 15c aPETHE108Heds58y e
"views of a respiratory device having an airflowresistor. FIG [5a
shows the airflow resistor during higher |evels of exhalation airflow
and/ or pressur e [ofeBf> Fl@hﬁ&l@}ﬂ@ré;iehﬁ’veﬂiié\fr bP Ak ARdtSYy QEviEkHaving ah QANMBHw

| evel s of exhal ation_airflow and/or pressure. FIG 15c shows the

ai r f | ow Iesigipewhbare tig@isdgwi retisipras shopvn during exhalatipgo65] FI GS. 16a and 16b
are perspective views of a respiratory device having an airflow

resi stor where [ { rs} UL At | -Fl G
163) and | nhal aloer  ElE® ERrh 15 2 PR AR LRI A RGBT i

17a and heviaganeirflewsesisteri VEG.viSewkoves thaairfimpresiatoo dyringehighee lehely bfiexhalation

airflow resist where t irflow.resi.stor .i.s sho duri .
exchal at (B Eor BRSH:Te, 16, Ti imaful Shinpuctbeis; Aty B levPfgr gxaatation

[ 0067] Firffiow ah8r pregsul8 OFIGN 0S¢ hbGS HebBbvetkdtordueing ifhhlagor, €Spi rat ory
device having an airflow resistor where the airflow resistor is shown

during inhal ati I exhal ation (FI G_ 18b), respectively.
[0068] FIGS. 19&”’3% f%%i?%ﬁﬁ‘%éﬂ%@awwgwgwa% f%?PPf%FOW Pil%"d?%/gn
devi ce hafioWGesidiopRdre MY airfi&ivIésioriheoWnidifinRbxtalaBvh (F36] $4aPhind RhARMAN
during | ow pressure and/or |ow airflow exhalation (FIG 19a), and

t hen durlfH 8bYFespedyelir e and/ or high airflow exhal ation (FI.G 19b).
[ 00€ FIG 20 is a perspective view of a respiratory device where

the device is rgggpbFESSNTa AtPITLRSE JcddpedtiR VIS a Gaiirit¥ry device having an
[0070] FIG 21.1s a perspective view of a respi rator&ilgew ce where

t he deviadBopdesigprovhiase bearfowdaesinterds shownidyeng edalation (1Ey172) and inhalation

[0071] REfe 178), keip&iGll9Ss- sectional view of a respiratory device
wher e the devide Fs rehovabl e and addpted for the nasal cavity.

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

where the devi cB063] r Bithy dfa andalde shewaprossisectional viewp gEaespiralqry gevice

having an airflow resistor where the airflow resistor is shown during inhalation (FIG. 18a) and

exhalation (FIG. 18b), respectively.

[0068] FIGS. 19a and 19b are cross-sectional views of a respiratory device having
an airflow resistor where the airflow resistor is shown during low pressure and/or low airflow
exhalation (FIG. 19a), and then during high pressure and/or high airflow exhalation (FIG. 19b).

D {00691 FIG. 20 is a perspective view of a respiratory device where the device is
removable and adapted for the nasal cavity.

[0070] 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.

[6072]) 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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13 WD 20061063339PCT/ US2005/ 044888 [0073] .FIG 24 is a
Cross-sect, Lew of a respiratory device where th | i

r enovabl ewa(%gﬁg?é%@ed for the nasal cavity. %@%8@{3@%25
is a cross-sectional view of a respiratory device where the device is

renovabl e and adapted_for the nasal cavity. . 007 F .. 28a
hnd 200 or o per8EL (IS TA 1 AEMaSt PRl e AT PO RR e e Sevics 1
nmoveabl g altpf i ggg%ﬁh&tﬁhga]rggy able air filter is shown during

i nhal atfeon %FI gll&%%g and exhal atli%(a)tn (FIG 26b), respectively.

[0076] FIG 27 is a perspective view of another _respiratory device
where the devi 8074 rFéGDESBJB R 6TOSPrEECHBRE) ViEW Farrespiratorydeyice wigre the device is
[0077] ElLG. .28 0 r - i0nal view of another respiratory
devi ce Wﬁlg‘r‘%ﬁ?ﬁé&%%a\%}egg&itgé’?ag%%\%gﬁe and adapted for the nasal

cavity. DETAI LED DESCRI PTI ON [0078] Described here are
respiratory deJDezs, BIGEs26aand2Gedrhperspdctive vibws of arsspiiatory depmenlianigs a

respirator nd cardiovascul ar,.funct,jon.. . tn gener.al , .t I\[.akory
ot b angrabRe e gt TR Reble A TuleS ™ ab S RistaptoR TPt 380 4

" devi ceghalafibe(Fiey 26 sregeetiveBt hods descri bed herein may be useful to
treat a variety of nedical disease states, and may al so be useful for

non-t her apeut i p S....The devi.ces. an hods. desct i bed.herein
are not |ini tejﬁﬁﬁt ?fggp%?‘ﬁﬁ@ﬁﬁsg‘?wgﬁﬁ’ﬁﬂi %@er&%’ggnge%w%XW%ﬁﬁ%ns
of the QAtdeli hfvaBleRAdhAdBRE Sorthyndigl cavige and still fall within the
scope of the appended clains. It is also to be understood that the

exanpl es and partj.cul di ts d I bed t o dtqQb
U ng. st At HA6S BBV et TR NN O PERER SR e et
est abl-i b agviyisréBovaRand afkptdd@orhe nasal cavity.

DETAILED DESCRIPTION

[0078] Described here are respiratory devices, kits, and methods for their use in
improving respiratory and cardiovascular function. In general, the respiratory devices are
referred to as respiratory devices or simply as “devices.” The devices and methods described
herein may be useful to treat a variety of medical disease states, and may also be useful for non-
therapeutic purposes. The devices and methods described herein are not limited to the particular
embodiments described. Variations of the particular embodiments may be made and still fall
within the scope of the appended claims. It is also to be understood that the examples and
particular embodiments described are not intended to be limiting. Instead, the scope of the

present invention will be established by the appended claims.

[0079] As used in this specification, the singular forms "a," "an," and "the" include
plural reference unless the context clearly dictates otherwise. Unless defined otherwise, all
technical and seientific terms used herein have the same meaning as commonly understood by

one of ordinary skill in the art.

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

lungs thréugh a respiratory cavity such as the mouth and/or the nostrils of the nose. The
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[0079] As used in this specification, the singular forns "a," "an,"
and "t he" |ncI ude gl ural-"reference unl ess the context clearl
dictates SYHE Unl ess defined ot herw se, all tecrﬁﬁ%m&éﬁd"sss
scientific terns used herei n have the sane neani ng as connonly

d t ood. f ki l.l
H0050] - FRBrREnti RS npll Fotbes fLatq i is Fiekhle 2 vsstparty ehetmpriing

and out gflowhpartistNasy AiFleaua RoAdiRER (3t OEXPirGidn) inbreStad ¥ha Spidife Sidtibn
and/ or the no%jtdrl I gﬁyof t he nose. The(@%ADx?OOGI ?)63539PCTNS%%05/ 044888

r espi r af(®By inhelations Le pistiewian the respiralery dgmices ey busedioiiserese dwatbst@cgto

o rocr cuPpifo R e ARty Bhist bPMe (ABIARHYBE X1al i s lerB eyices

directi mor e “oppos I Tec
i nhal at |dost)1bed herpiarmaycquéant, colllyse bé&mmtand yirlikew cagaitsypyovire ataetod of

i ncrease,_t reS|st ce 10 e ion durjng the expiratory phase of
t he reséﬁ%‘f&?’?”c% ter g Rt S’PEECP@?BW‘{&tOg?%FnE?ew ces descri bed
herein may prevent coll apse of airways and airflow conduits, provide
a net ho®aghgelvayg delivery, and filter air of undesirable corrpounds or

agents. Passage espl ratory_devices descrl bed
herein general | %%%pﬁ%’@sl’éﬁmﬁg %ﬁ; etfeieAy SnsERILY SomPFise| g girtlow

r esi st Olpassdftivadan hﬁ“ﬂrﬂ&iﬁ?e@ﬁ%&“’a’?'héﬁfﬂo SRNRYT ¥p £§a@@&@”%§eﬁﬁil nes
a channel al |l owi ng the passage of air. The passageway may any

sui t abI éE@iezé chpnnchalinawingibapessageiof airs Tb@ RAssEpgaYImeY be ptany\shidabls dize or

oo, SRS R0 Gt At e PR RRAYB UL B 27
an openpagagavay CDmadsesmyenﬁngimfhﬂgetowatd the patent’ uingss in Thoigl aoanemtlon w1th an
Pt enbpcrk sy WAL QAT HEE] RENANE URBL: Ofncify LSS RO, BN any user

i ncludin e“respir evi ce
t her apeofihe rq:sp:rmosye&wc’él'neclaﬂmg havs whcs&agxeﬂmmg‘thgrebfmmy dsm& fabtherapeutic

I ength. For ex assa t as ai rfl ow

ool oo TP B PSR RRY BRNBY o ble At Hob e Bimsn fe Tefraeay
ai rf | ownia® b ok short asShenaitfRi iesistbheilibdllobl @Y., RARSEALUEY eidiigh besdpparg efe

t han thgﬁﬁgace regu$red t o, sypport,the ai rflgew resistor. For exa

in ver sPBRAY sFsisterd FEulgrly. ARoHTHORERASAESH AR AL B lopger thanthe spacaTenyire rto
i nserti gippoftithe ArfRAeRkisoA VEdrExarkfle, i vediocaNoNAS FAHRNGRY d¥aYe MMRYted for at
apprOX| mately_as long_as the length of an average flares. In sone

ver si oniastpaiab msertiga g a e@&@le%w el T TloNYPATSASE WEHWaY 8P BanyEeamately as
chanber jong as the length B0&2dverhBEnREL! (Th @J)m@l VAEBAE theHassh v AR RAGONE Yon RO
be of any appropriate size. Neutral diameter refers to the di ameter
of the pagwapewasel @hmberhe device allows air to flow through the
pas's?geway W t hout additional resistance (e , due to an airflow

resi'stor). In pposi cumrneu&mmme@&%r% é’%. kb s exawaﬂﬁa@rﬂﬁa&ed

upon configuration of the respiratory
respi r alNgrigal d@m%@ge%tsﬁﬂ mgmhwtqr@f B@ pagsegewaydvivan the ChWtCh ellorssair todlow t y

(e.q. e t he
Gt et o roibe GRBIREL) W Ao fsROBLAe o AL o ), APBIAKIRH 1oV
narr owe panlﬁdsrptheahmgterdﬁﬂiecpassagmﬂyiw@qbemcbuﬂm csnﬁgmrzedn @ﬁthe respiratpl

Vi t ave s of Iar d|a ters

cavity a

For  hor AV R Bttt AOE SRR Y By YR B P

of the dﬂﬂﬂabﬁxamber) may have a diameter that is approximately the diameter of a narrow portion of
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.

15




15 WD 2006/ 063339PCT/ 1182005/ 044888 10083] The airfl ow
passagewaVhpe/ee3aidr i se a dedi cated structure defi ni ngPQuAES2005/9e488al |
of the airflow passageway, or it may be a structural conponent of the
devi ce. For exanple, the passageway nay conprise a passage wal |

defined by a ri i b b ' s
1115 1 O B oy T B

conpl et @néruibgl offheairflow payageaan lor fenay b8 ulstriginahidnyponbiod thedb@es. aors 0
that it can_support the passageway, and prevent the passageway from
col | apsTagiPiR HiergSBERV A TRRYROMIEREE ? Baspage Atallclsingd bYsbHie. feii@immyde aitpee
rimeco s

Faci 111G Ate 3 FRERARTSy e ialaR e T il o PR A TapE ot fan
suppor tcanidetp agsa jbeowin mapicoprprise a sufficiapthatgid cvkdriabsethafit ¢ah support the

passageway during,respir.ation. The.rim . al,so be somewhat . .
Conpr esEASHIES A BrEVEL S B BED ) Tl CoHiavag Pig s 2L G ppiration. Tn
(i ncl uddong: verdidr¥) e titi uMpri¥ey/a &ngRessibleBatersal it Aiay BE borBptessed focfadilitate
ot her conpaonents such as_airflow resistors, filters, anchors, etc.

[0084] MptioR prcyaROYR While Tedinteimnedhe phili to FurppZ dhe nesveeEsafpr #revERe
rimmay, £ b&;\%ﬁge & tﬂ@pa?s%@@afﬂurﬁ% rOYRhHH MR rind BBy LisObeBYnd¥AME an

i nner diartet er ich is equivalent to (or larger than) the dianeter

of the gmpsesyibleaduring nespaternitovs Bresirflowepapsagewaniinclusiing arimgpesionpmay

havi ng t LGi.ent: : | P
dovi co THLFER ikl 5 RLFLEhoklR SOl (AMBuH it Tl B,
rimmyetconprise a netal, a polynmer (particularly stiff polyners), '
etc. In sone versions, the rimmay conprise softer or "weaker" -

materials whic f . gl t he

i hae suf 1 oitoal o TRE FE Y bAUbANAR: Glpt lnd, Mor blchit, B3R )

r espi r atomiprise e ving shabe or myovad ehape. The rim may[lA08&] inher donserwdrigi o pgyivalén

ai rfIOV\{Pr.tas a eﬁjlaax tﬁog.s not %/\5?10' ude a deldi cated str ture I%ucheéaas a

rim FoP @t e} Hadameter ghibn REsasethy “&P"’Fﬁ&“ﬁ"&é’gﬁ?% SPYPEETPce

may be maiRAsidAdREerdol Qiffitieriepraednt drrpiapes bf ffespiftord deviceethatdias beems

hol df ast . Iefrl,some v rsi,on%, the airfl ow passageway i sI defined b 6@

passageMeRFefipts ggRsah oy dF e Frampley the SR RAX FUPIse a metal, a polymer (Pf% il

An ai 1 f 4 BPpdIpaEs], efc. TS sdiddvedabilsyth @it thbyPEREbrish sGRHTHY Mveakbl obtabals width

| east one airflow passageway, sQ that at |east sone of the air

f1 owi ngre MTEEg R Mﬁ@gﬁ%&%@éﬁﬁ"%a&!’é@ theaimy hasrsugipisnd streagidrlo preved ey

ai rfl owg ﬁge%fﬂ{ergﬁﬂ’d{ﬁ%ceaduﬁﬁéﬁse.va” es, or keeps constant the

anount of Tesistance, the degree of airflow, or the pressure

differential across the device or through a passageway in the devjce. .

I'n some ver si orf8083 hdn semg Yessionsethe dirflew PATSAERWAY daﬁ%rfqtawlqﬁlﬁﬁé‘ewsé%{ ly )

in one gifReL LR at DAM. S 8 itk Eaidlo éa%@wa T Be re%é’l?at&j/ béJi@nay be a

resistor may regulate WD 2006/°'063339PCT/ 0 2003:5/ 044888 .
passageway through another component of the device, such as holdfast. In some versions, the

airflow passageway is defined by a passageway through a holdfast.

Airflow Resistor

|0086] An airflow resistor is typically positioned in communication with at least
one airflow passageway, so that at least some of the air flowing through the 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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airflowto and fromthe lungs. Sonme versions of the device have a
greater resistance to exhalation than to inhalation during use.

[0087] In_sone versions of the respiratory device, the airflow

resi st or (0pAEE3%, val ve that does not appreci ably iR 044858,y
inacertain direction (e.g., inspiration), ‘and that partially or
conpletely inpedes airflowin the other direction (e.g., expiration).
| N sone zirfleWosid esth the lidpe. Bamy eerdiohowithd device hawxpgreaitaesistaitsts uct i on
to be relieved if a_certain degree of airflow or pressure

differ eﬁ’fllaéﬁnoaéh%@’{hﬁ@“%@qrﬁ’é‘ﬁ% achi eved, as might be the case with
coughi ng or nose blow ng. For exanple, in some embodinents, the valve
conprises a fla@o@ﬂdqn%mev&%ﬁﬁommamaw defiey; ﬂﬁmrﬁofr&éswr&bmbﬁsega
an elastic material); ressure differential across the valve
(t he expalvathat goesinpf appwq@bbfssmtgf)mﬁfbw ip pgertaamdirghon (eng, Immfﬁti@féar?@é that

daring. BEUENY oL Rl A R BEFhE G AR o b e rifinl i LiRO° AT
;)t he { SuﬂﬂbbdimFﬁ e wm@al?ﬂug‘h{c aﬁgax;)ﬁétb@robtmggmt@t rehxehred iﬂf aaqgrt?letltgrﬂtsof
o its orjginal, non-hent_con s,of differe
types of i Bt Urcr T S a SRR LR e BEN oA RURH: BF L8PSt fopebing
Fi gS. 6or foseBlowhfe. Bdkexafle iR sdfle eBottimbrté, |ﬁ§b\MaI\%?cbﬁ1§)ﬂ§H§Q fApYiadeof a
capable of altering the resistance of air a eto |nsp|[ tign

and/ or ehapp mEIash T grdereiahle eagrE ioe- et edasHe fyafgg eq§gre ntial
par ticulaply Q‘é‘é{l{:&&ﬁe eeégoglgrfﬁ}fw %xshae) isMbeaRaeh ke ﬂ@%eaaﬁ\r;aﬁ Qe ai T

flow ) n one |rect|on an i'n the” opposite direction | ve- type

airf owﬂw@vsclmvmgaheolpsan@umu [This npayshei impbitant dEingaoneing andBEKa® whi ch
may be gﬁatéﬁ?egd dra@llof SRLS %as?thé}%w&@ceé il \é@dgﬁﬁ%e%?e\‘ RS OACHE"

nore fl s ype varve ane-t
val ves; filgptdturustoiesirighal, Inom-beﬁtmpﬂfomnms and the like. This i st is
not intended to be exhaustive, and other ,ypes of selective airflow

resi stors may b ed Lt

be used, which §§l| ncllr\{’(?’ég’%\‘é%rf If%]éutl L.?o gf,%,? ¥e¥r1§é(ﬁ§ EL[t%y&|c%5e‘§lb %édl?‘;'rr ?faow
resi st oflfustrided iif Bigs. 6, 8, 9, 10, 11, &EH0I39]9. 'Psmraué]spnrpmtmcy defdcs @eabiayfaiterlng
further ,conpr.i se st for. relea e |

Commun SECPORERECh o e B v R pisfop ARTAEEY G e i 4

facili tﬁ&s@agd%ymlliehﬁéﬂ ﬁ@‘tl&ﬂd‘l}SMes mglchfselbétﬂeﬂemreaaetheraslsjme ofdk

| ocation; such as over or Ww{ lﬁ?%ﬁ(p lg%dérSUbs ntial

r espi r aflowyin gps firgaiion mre than ind Staget YC'W’B?XIEQMT%WS’F 5 aﬁcew ce

to be apgiieniedy sulfable! ERAGHles SVARE whichhdy beaded & abfiywiregiabts (irl’tthi:llita'tapl s
subject ' to respiratory airflow_such as a respiratory cavity. V}é)
2006/ 06 383GHETYInB RO e Sans); hingeless ValfoSO%s%% “RPg YRIVES MiFm @&Waﬁ £y

CaVIQI €Ball Oﬁlfé&dsazlb%ﬁﬁ} AR QA teAie! iTBEs idNASRL infeRMid odt HRMsHRMRMI Se
thehostrils nares or nasal ‘chanbers, Tinmen, vestibule, greater alar

carti | agther opey ofiselsetiieairflpwirpsisens mayeasst Mersower.aayliple &g@ow Kgtyiors may
nasi, f 588 Fta Qledt gﬁlcﬂ ?lxmﬁ cto}ﬁb rfaHB dd? Qifezont BipBLSearlo refitals,

et hnoi d, Renor ary séptum The term "nasal
cavity" may refer to any sub regi on of the Nasal Fossa (e.g., a
si ngl e Holdfest| , nare, or nasal

[0089] The respiratory device may further comprise a holdfast for releasably
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.
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chanber). [ 0091] An oral cavity includes the cavity of the
mout h (e. g¥O2006883Bul e and nouth cavity proper), and aRGTEBOSMEREHN
thereof, including or nore than one of the follow ng structures:
maxi | | a, mandi bl e uns, lips, teeth, jaw, tongue, hard or soft
palate and the d s Expmplyotyaspiatony edvities ehidé gosabamhatal davitikd. M8asa]
[0092] ldvse | : Q ,secure eal between
the respirat g?lﬁygé% Ig%stgﬁg t 1129%18%20?%%%%%?% g?rlsm?n, gﬁsﬁﬁgt gregter adags
sone of cartdags alacfiblofaty eissubdttembnashhenrtluges haber ffsi, H06r Gathé SRLI &09)%" he
[ I n sone

i rat ' t t h. th i r at d .
(P! Bl Tl e, SN 16 FSpLatory oV C T Yo
respl r at"ansal Gyt ¥a§ OB t8heY Sb-r88ioh BPfh;[a ﬁ’a&% gP%? ?;gf a plggl I?ﬁé&r?ﬂ ggrg, or nasal

t hrough {he  device. In sonme versions, e sea
i nconpl @Pbﬁ% that only sonme of the air exchanged between the
patient and the external environnment passes through the device. As

used herein, "ajopo1exnkeal alvitd i external ta the
patient, or it Eray e any res iléﬁggg&%ﬁé‘g%@%?I}""%‘ﬁﬁ%gb?’esﬁ{?%gand mouth
oxygen, S®H, ProRer), 8ad amst subtregion Gersofrinefugingsor prosw ihel dné 6f thh S1IYSAe) -

[0093] LR.SRRE nYEE8d : 8@%‘&0. fast, may conptrise an, anchor or

anchor region. A, %ﬁdl[)% ’llﬁs’ge(‘#h afgyn{%g?%ﬂ%é’f S?%BQIE@@P‘E@EF%"G%S@I
be pl ac@ap bgtwednethp seeildmimsand thedipgeal t hcar e provi der i n- conununi cati on
with an oral cavity. In this case, the hol dfast nay conprise any j

sui tabl e mechany f L. h vice in position in e

communi cati on V\gotﬁ gi]agfngﬁ'g‘?d%g\??st’%}t‘e%ﬁﬂ 1) 12 plse seoR 2 teshbrtvesa the

i nser t i vaspifasony devive atdihe esspirdtyyajrwanoRi af 104€Edmd 6 ﬂ@ﬁ?@ﬂh&%d btwee
rise g surface configured to te wt

non-i nsgyrti hel,df ast .may.co

the out g{e °§1§?‘jf°é’géhe a%ﬁmﬁﬁglfhéﬁ%ga?%’é“’faé{ st pase thronghdhe respiratgrpdevice. In
exanpl esonse Vensiodsatte hokifase HARIASR VAR iR IR 6aBA! - iyOr any
other str ulgt U{e ctggatu € of Is}ecuri ng the devi ce_?‘ﬁﬁ%%ﬁﬁrﬁ%%tﬁ Wi th
a user' OTPREHYy 5 TAYA v be grrbangsd diraugh thegevicsnin seee sersions thalhokifast
regi on idabis is@Riphits, So iRt by S8thaSHBEe Yk k ' ient &S tongue
and/ or soft pal ate of the l&Jser , e :tl:h!aﬁé%d lbétgv%engllé%ner{tgné El'lb exteindl’

environment passes through the device. As used herein, “air” may be air from environment

external to the patient, or it may be any respiratory gas (e-g-, pure or mixed oxygen, CO,, heliox,
or other gas mixtures provided to the user).

f0093] Insome versions, the holdfast may comprise an anchor or anchor region.

[0094] In some embodiments, the device is to be placed by the patient or the
healthcare provider in communication with an oral cavity. In this case, the holdfast may
comprise any suitable mechanism for securing the device in position in communication with an
oral cavity, The holdfast may comprise insertive (e-g., mouthpiece-type) and non-insertive
mechanisms. A. non-insertive holdfast may comprise a surface configured to mate with the outer
surface of a patient’s face to secure the device. For example, a holdfast may comprise an
adhesive bandage, a strap, or any other structure capable of securing the device in
communication with a user’s respiratory cavity, The holdfast may comprise a removable region

that contours to interfaces with the lips, gums, teeth, tongue and/or soft palate of the user,
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WO 2006/ 063339PCT/ | 352005/ 044888 al | owi ng the user.to insert or
renove the_deyi] needed. Alternatively, the device_can be held in
pl ace by u‘t"?ﬁ%@*‘?‘ﬁﬁgfhe area in between the gunms and t el §7r°°§’?45§8.8_
100951 In other enbodi nents, the device is to be placed by the
patient of t.he_healthgare provider in or around the nasal cavity.

Hol df ast Eﬁ%“ﬁ'5$ Bi5riserite insit orusmgre the dripeas neededs ddigmatively thiedevice cambe held
posi ti onjpwihddiny il V] E?dlt? r both nostrils)

or agai n1Sr§[/}S sur@ouﬁ%?ggﬁesatg%u%%tf’%?ﬁ%ﬁgﬁlﬁo d gtgtgpﬁﬁsg conpri se a shape,
surface or materjial that secures the device in conmunication with a
nasal cavity. FdP0tadpbtier erhkodiminds, tetdeviay iscohppless by thypatiedr draiad

shape th . devi ¢ o fit secure r snugly within a.
oot | EephEsEEaBEIR MR b picelodbiE Bl anBiop T Beralpadies mey
i ncl udi ngpeere takteyive ve positonyvidtin a hasabddity (e, hRuBIObSY Bt REBYof Sodile
pl ace, the hol.df ast ma%/ﬁ@l ig artially or conpletely seal the device
in commui CHEBR S HHCREeS: nide fgidiast rmay, cqmiprise A shapsy swrface ormageriabthet sesares the

i nserti véevagth o6mmoRicAtRBoit MRisiRENBNIFoF Bxanigle, BRMIMEY S § 2o $iddS
hol df astj‘&}ﬁigg%pgl ses a nechani cal connecti on between the 3 Vi CB and the

user, s ahshape fhat allgwsthasdevign do fitsscurplysr snugly within a np§i6iD 6The Kueer
hol df ast ;. pERY: d . lant. naterial. that. ..
provi des a .see%ﬁl? %ﬁgg'%qn%{f%ﬂqﬁgﬁ%e)ﬂ%%@%é%{?m(:iz)llé%ﬁnoardp?mﬁu'ﬁtﬁré?lhgrf ldition to
conpl_i arkoldrag theidayice implacecttie beldfabiomdyi Al pahtixdig ok batpltdaly sEVhedeviddtis

of f “blo . . r Lratory cavity and syrroundin
b e prehtatth L8 Al ol S S 0L8Y Vi e S s
(l; onpl i armediranisms. al snmly vhssi_onﬂehaifok&"as)t asmpises ﬁhle?wnﬁfaid@nﬁedﬁﬂﬁ bbtheBithe

ut not t1c.,.polyners, cloth, foaned, spongy, or
shape mdﬁg%%ﬁg?ég%%p%gggﬁ : %%fmaq@e*‘ %l ude any thalto hgze a
preferred conformation, and after being deformed or otherw se
deflected or al {0896)d The biidfest mdydedored d@Acy sdftorc@mplisht indiiaPhef [REvies
c_omc or rre%siean. dSof teﬁlgha e mrlﬁ@rratf_,er' al s may include, but are not

i mited %5 TR ,an‘%@la%é‘f fe FUhaRgEs. comRf1apt Matesals may reduraite

" f oamed'likeliticaid aines thefdevize 6@s GEbRIOH oSto tHY dabiloF el @inkiors BRith ahdif ast

may not be saft or, conpliant and nay instead be a rigid structure

t hat intSB??LB’@E@ Teg PR gringse) fuwhish Hiedayise if aseliored: elhisesmpdinaimiterial
i N ver sinfiye®ne bhevirREPo i aiterals HEWHRS, Bﬁ?ﬂétilﬂﬁfe@q%g%s?ﬁ é)H evrsaizlo%"aSt

partly within a nasal cavity, it is understood t Iée y

fit congﬁl’aéffeéb §P°\W_$3E° RF fhage FSEIoFy pateygls.hdhape ﬁ@@tﬂlﬁis Illsf)h-,lde@fly they hye@] peeferred

out of ichEfoR@dohidnd a@keﬂ?emi% J&%r&@d%@ﬁth&%ge'cﬁﬂgﬁé%&%?ﬁgh B ape, Hiyes OME
Wi thin A

cases, the device may be placed high enoug € nasal’ cavity
so t'hat Gdencyriguturp o 8 pesferied chiformdtionn Seft shiape memosyometedalt any irechids, ne

devicte gRLPEMIOSAL C, tside aof .the.nosg, for anpl.e, in
SOme version s%_ﬁeﬁhgﬁégﬁgﬁbﬁas méimés)’%g%nge’taﬁ‘ U §ved oYt
sur f ace theke mpferigle)s e&ltemsely; thehéidfasiframt norby sefosiuoinplatand Gy itead be a
rsr;[a |r ﬁf; | rx;i?ﬁl&ﬂ?gmx%rth&t %erlféclég dllre(%:tl? Ut e r%?pi%go?'g gx% gc. f}log‘ eg&%g r1n \S/e?sail)ns of
the respiratory device configured to be nsed at least partly within a nasal cavity, it is understood

that the device may fit completely within a nostrit (or both nostrils), or may project out of the

nostril, depending on the particular embodiment. In some cases, the device may be placed high
enough within the nasal cavity so that it cannot be seen within the nostril. In some embodiments
the device may be located completely outside of the nose, for example, in some versions the
holdfast has a shape that conforms to the outside surface 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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WD 20061063339PCTI | | S2005/ 044888 t he devi ce | n confruni cation with the
nasal cavi t her enbodi nent the holdfast may c

nor e proj e%%‘blﬁzo‘;?ﬂgt are inserted within the nostril sol’a@s?@ﬁ@f‘ﬁs
versions, a device nay be placed at |least partly in both nostrils,

and may corrpri se a bifurcated passageway or two passageways t hat the
hol df astthpdadesinicomannidiinosith the nada bavithe Inasdler eabodineritiiohydras acly
nostril. In this case, the.ins |rator nd/or ex |ratf$/ airflowtop .
DG T 1 o7 ROTIREISE bR AT PHSUECH R P02 9e8 GOHITLBE RONS: T orusrionben gpvice
or toget ng%f be plAceAARas 'ﬁﬁl@l&%ﬁ@th%@ﬁﬁfsa'&ﬂ Vo RRisdRYifiSated ﬁ&?&%ﬁ@dﬁy or two

| east par In each nostril; and may be connect ed to eac
and/ or tpwsqgawmrthat tiwiholyifest plapgs in penmgmcatmrvam thp azsal cayhipihpughtenting,

Gevi oo cimitikaBb ok e R STBSVB Bl Ehotd P Bn A S AR B TR sl

| ess | i kehMatefiRadgh)each wostl SEpagtesly opHgethst. dnlkend veesibhsagepaye deeices may be
present to hel attach thg dev ce to}éLhe i nsi de or t si
o

nose (i riipeedizhigad Rty dR¢ac 93tr1 »fapd Bapneted foisgeh ?fﬁertfﬁ Oﬁﬁlewatwuflsg
the face, Ee%!elr% rgg b%n?@%ﬂékn,@%@ bdhe ke, 0Rith GRFstER Wl Rl HE G JuBEBgRcH

appropri at ‘mat er |
mat er i alsmoyal of ghetdsvine andyodliermigrationof thedeviresalsepan dte the nasal Raply lems fikely-

I f
el ement 19551@ %ﬂfc%fevi@ésf g:?gc{hte&fv% Egﬁ'mgg nglgéetnt 1o {1 r‘# ﬁ%g]ﬁe% rc]%cgi\r‘.:% tosthe inside

resistor, or sageway.

menory neErtomtsice of ttlhatosq:)ﬁnnlucﬂ@thbmostfﬂs};m thie loral ya\atydtorthtsmv}ﬁ orde ﬂ'@fface j
configuration follow ng renoval of applied force.may be enployed in -
these enpodi.nents. For exanple, shape nenory alloys may be used. A

vari ety Of srape nenory alloys are known, including those described

in U S Pat. Nog0097p, Bécpizavy dévided inayde made 718t B9 Gppopitae makeal or

5,562, 641; 459, 544: 5,415, 66 4.984

o sol b PRERF e SPEHTEBR e ARORS STt P ey lelorsjapeps. o
enLl ret Yp aﬂz-&ﬁllléml | trmrmigairmw &sisfgﬂatm @vzﬁgqﬁirﬁmeda@magdwge nﬁ‘ﬁljedohyerhmt
a | OCO at | e+ a (0] | OCO

B kol [ Rane mamppnaal eV Reh R Seupiin, BT Riaa of CigaraPe flgpng
nane by [NeREM o@@ﬁﬂféﬂ@érb@ﬂzaﬁ Be @ﬁbfobféﬂ #,thds0 BRbadimhts OF &f exhxlﬂ‘pﬁ[ @ﬁpe REMory

spring steel and shape nenory g ymeric or plastlcmag a{lﬂf Qda.
pol ypr opilloyagay perseet HyYasRe, of shpe memory alloys e nRnsiered & destribed in

pol ymer i G JTalerigl S 3’%}@3@! i%ﬁ?zd-'%@@z sPRIs5t768 @b@rd 620 a1 § sy, mn 8425560;

or airflow resistor. material’s wh may be used

L ncl ude: 5,092,834; 4,984, §%1t, H;q Cb-wéosu{fe 0§ hish predisesin fs@wgtawdéwéefeﬁapw thgir

chl ori de y nI|d i

ctyr ene- SuRaY ThEabEE ol Mk e is pIokh B PGRERNF b BRIGBEPAI Sloy,
fluori de&wbhydtﬂaeﬂlwsnylhy ammﬁamkddpmhym@m)ﬁhaytt BAMOL| zﬂlpys sold under the
acetate-yin chl o acr Iatec

oot at o gl Heang b Mg Condi i ARRARD: ColeY ARFoHtliest up spring steel and
copoly neﬁhapélktkfhﬁry @Wnydrmwaasﬂlembmhald,l satleasgmbypdegpyang, polyethylene, etc. '
pol yacrylonitrile, polyvinyl chloride,

[0098] Rubber and polymeric materials may also be used, particularly for the

holdfast or airflow resistor. For example, materials which may be used include: latex,
polyethylene, polypropylene, polystyrene, polyvinyl chloride, polyvinylidene chloride, polyvinyl
acetate, polyacrylate, styrene-butadiene copolymei’, chiorinated polyethylene, polyvinylidene
fluoride, ethylene-vinyl acetate copolymer, ethylene-vinyl acetate-vinyl chloride-acrylate
copolymer, ethylene-vinyl acetate-acrylate copolymer, ethylene-vinyl! acetate-vinyl chloride

copolymer, nylon, acrylonitrile-butadiene copolymer, polyacrylonitrile, polyvinyl chloride,
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WO 2006/ 063339PC1/ US2005/ 044888 pol ychl or oprene, pol ybut adi ene,
t her mopl asti ¢ pol yi mi de, pol yacet al , pol yphenyl ene sul fide,
pol ycar bonate, thernopl astic pol yuret hane, thernoplastic resins,

t her noset t %290@243?&9 natural rubbers, synthetic rubber%CT(%sﬁQ?ﬁ’“%f‘iss%

chl oroprene rubber, styrene butadi ene rubber, nitrilebutadiene
rubber, and ethylene pr.opyl ene-di ene tenDIyner copol ynmer, silicone

rubbers, ?étﬁéﬂoﬁ&né %H@ﬂﬁdleﬁlﬁ]eﬂﬁdipléshe polyiatias, pblyadtaspadyphesyléucifidas
a soft ure hane, wat er-bl own pol%uret hane and, t her nosetting resins

(such aspelyenabaftales teragpastip pRlREEinans, eew aSBﬁEFS'&S#E?WW%régT‘%%WaI
[0099] 1
port1 onan SPGB Elhel & JHleriiielaEhor AR UcnY bl MRS,

| n addi t baadiege sbbes, zm‘:l etmmnmt@ylmt—dledesmomm cepdyresr, silieone rubbers, fluoride
bi oconpat i teri | so | de a atjb (o]

and/ or ef@g?ré ey, Ftr lg‘gyﬁ%aﬁfelﬂ?ﬁﬁ f‘ﬁc pe2 ff’(f{) ﬁéﬂ@% 'Ibﬁg‘gl B%yuretha“e)’
mat er i al g SHehnAsting rdIRETREHN W HHard R hens) phenBEE fesib, antAlhelA8i0E RERS).
(such as et hyl ene V|nyI acetate copolyner and ponV|nyIchIor|de

copol yner a honopo ner an ch as
pol y p)rlopyIS)ene %f'ﬁe WWH&E ‘ﬁ?ﬁé‘?‘ i%f‘%% portions of the
pol ymet hagsad (@tge LS \Chih Y6 fhorﬂédffﬁh&@c Y hcﬂixt‘ibn ©Blshik Qﬂ@le matenals

di met hacryl ate and hydr oxymet hyl net hacrylate, and the ik
pol yvi ny{igsgribesl dbgvn she togepmpatihie meteaials psyplie m}q‘htsh.athmqoeps‘thlea?léne and/or

a0 i LRSS B NSV
st yr ene amoyyms of vihy acoiate (mlblmmthxieteamy,l agtatoenpobimarend pelyvinylchloride

I trile but d I
SSF&%FF%%&E%%? el afd bahRST St R G o FPlypipRERs 210
ot her si fb e&@mﬁﬂmmdae Ipnl;mhymthdmsae,shlyiﬂe&dcnylmet, lethykent glycol
erve. aSé«m gy, it Tead cimeliactyidle i hESmBlily ERSEARS I B ES", o

By pr ovi Qélwn?lpgrhbﬁ&fne\& &ﬂﬁdﬁdbﬁb?pd@éﬁrﬂmuﬂ& B&ts«ilén@ polshRidps, fptrepolymers
snori ng, ever gic rhinitis, and er allyﬁglc res |rat(%ry

condi ti o@CW%etFaéh’GE’éH‘yWe dRalntind ﬂu?*l’ﬁ af qmepe and copol F‘eﬁé)
part of Et?x%néja&?lo %reeaiuaio@é ac@faté@}ﬁorﬁgﬁ!%noﬁﬁﬂ B4l TP 6N @Rllorfrild Bigadiene

devi ce. sul [tering materi wn to those skilled in the
-art nay stereas,ewlxmthlpwenm@b{suléws polyiveserolisaiaity ersd polepehysty s And

mat eri al 3%_1%]'% gfcogﬁ:%?ﬁsrkﬁo&mo llhb%‘slkﬁng caglivated carbon charcoal

filters, Iters [0101] In sorre

versions the respiratory device éconprlseafllter t hat renaj -
in the path of ilkeatQber razteriady ofdnisresidnlude apy mpateyialstbat cap serygs filters for

ver si nsal]ettrgﬁqsf dlf'e rdaﬁ@ér%nﬁc? ?tEI E elrpfb%ldu'ig 3 ﬁﬁer%{hlfh o oAt sinDSH, sREPT Y

and pira ’I oW. material may not appr eci ably
alter r esprea,awoang,duaafmm ellergin einitiscand gthepallergip respiratpry craditiensmpgy be

airflow tdud lgjosrtp%wehtaccl:ll Yhis Wem%ggﬁx/n% 82 BarF PHSL0PRF MRS Br may be a separate

component of the device. Any suitable filtering material known to those skilled in the art may
be used with the respiratory devices described herein. Such materials include, but are not

limited to, activated carbon charcoal filters, hollow-fiber filters, and the like.

[0301] In some versions, the respiratory device may comprise a filter that remains
in the path of inhalation and/or exhalation during use. In some versions, the filter material
remains in the path of both inspiratory and expiratory airflow. This filter material may not

appreciably alter resistance to airflow in either direction, or it may alter airflow to substantially
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the same degree in both directions (inhalation and "exhal ati og. I n
sonme ver s WAL | ter conprises a material havi ng BCTEAGHéRe
size so that airflowis not significantly inhibited. Operation of the
Respiratory Device . [0102] The airflow resistor nay be

or i ent edthf Prmgdeesrerin bethdirections (inbedatiohand exhakiios). dwbade wasivss, e fille

devi ce, g,(p@ﬁ@ésrg 1egl LSe |ve fl.aps that are. -oriented
such that both fljnga)%%élglr%{gﬁé%ﬁaég%é gge %’oté%af%ﬂwdﬁﬁqtﬁ@nfagﬁeﬂw @gwgl"ﬂ-and
in an open position during expiration. The respiratory devices may be
or i ent at{@peraion irgtonyfldevwer esi st or i ncreases resistance to

(v
expiration, and a-felatively |lower or, negligible resistance to
i ngpi rati on. m\l@@ , T{”h%‘ "H’iﬁ_%’@é?aﬁ foBEsin @pY digectiant Her expmplsi ine
di r ect | abmeemblinensof tidkvisherdiamioberealibPich L ARG 83 b ancs4 0
u

I Nspi rati& and dﬁcr eased resistance to expiration. orren a‘?tl on
may be §uEhipigotngpsareing crsedpositisaaiuging inspititian and infdnsapen position during

neur ol o@kgiratRh. o SOr : ' .t from such .changes
in resist glrrl%e agggﬁs%ﬁst%g g‘gl[ﬁ%n‘{ﬂ}ﬁ?a%g@{eﬂ ggﬂ% P’E?P’ﬂBY‘é‘Eﬁ‘ Ordﬂﬁeaégsr way
pr essur &esistanep & sxpiratiom awf has heelatinelClowenyr dogligiblewasistinak ty/inkslebi.cal

to ot hep | . ni_bed el seere in. thi.s appljcation. In sone
ver si ongoﬁgﬁ‘gé}glfhg%ﬁe?g? %‘r?a)?} o é)\l}lle%t‘éé fns%\?hBWFg? firestiongs welk so fhat heylevige offers
used i n Lsirtabet resstamntta ispiration ¢ det3@Eed @siStance 1O e fhafi6R SSuchRientation may

resistance aof inspjratjopn relative to expiration’in one orientation,”
& Boeddor & YAmepgia

or to i BT Girdiggdriiamngiarys aeuselpgie, erpthandisordatsiton -

i n anot height Gehetin iatd S6) chahfesSA Hé.%isvﬁEééﬂm%subﬁguén?&%géstti%ﬁ%a@@x}aﬁ% ah&
I I's i nrediately

shaped spo that the directjon of the airflow résistor

evi dent WRY PIEssaresy dhisvpsionof ghedsyige ppay be seusturally identishl to ofiek Embeditents
shape OHessiiB& QRWABR iff Bfls aglicATRY. | i L ROLGARLLON,: LD .ane
version, the-respi ratloi;g/sae_vlfcga n%?gotﬂéédds%ﬁsgoﬁl\é’cfiggéslflﬁ%?wiL{%;”Tc?{ssrevemgle’ S0
secur el haf kY ke pgagdn eithes pyiensation hyghodey (ci.m, 1o ierasé thetred stanoe 6Eingpiratis®

that th ' : | -ohibi t he expiration more than if .
i nhi bi tgel‘?_’r‘{ﬁfé‘% %”%ﬁ Aot 0%%5&%%& ‘é‘%creéﬁéé ° ST Rt HEERAH fEéP"*‘stPop
may be Wspithtiop i anpthee opjentqion). dini some atrisions, thd viebirafirfTiéHes s Ghbpkd so that the

prevent j-ng..nl ' f the.device further [nto the respiratory .

orifi ceJ.jl?&nm1 o dit 5’?@%‘85:15'5?05 ‘Wi%%a‘ﬂa‘am Egr-wp@eW6§pmtam féé@e may
sone | ebedf aofifferest shiypne aizk on @xPerdbi 188y inkluddBYishA iRiEfRAAR She R fhe
little rief .aQ%g%f f.ect OQ resqi’d;toggce rigo I nspi ration, though in sone

cases, S Grass BeY Ppp 3f 1L 1ds fecpvet)] 1810 awrsspingtory 6FEee eitnin onen
SOME Vesrdnestisn ¢..f fdethatand GlovbRbbtor MRS ﬁIeingireﬁqu rforD AL iR LRy e

I nhi b'ﬁ@ bq%gh airfl ow resistor. . [01041 The device may al so_.-j
be adapfedaiony- Exerampl ,%ﬁvgaéw@@rrmféé@aalémmy herpsed todnsyunproptre :
oral  castidniation, wiileRfmdfankilyt f.%g?mb { ?ﬁ{ﬂg i

possi bl e, otl veryen(;It]i ceabl gﬁgﬁe{lhe pat i ehg’.fﬁ{%hdﬁg{?e e &g':rdd?ggﬁ%plrl};at?/ry

be shapg¥#o conformto the attachnment site in

{0103} In many embodiments, the device provides some level of resistance to
expiration. It may be preferable to have little if any effect on resistance to inspiration, though in
some cases, some degree of inspiratory restriction may be beneficial. In some versions of the

device, both inspiration and expiration may be inhibited by the airflow resistor.

[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
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WO 2006/ 063339PCT11 1520051044888 or around the respiratory orifice.

In sone versidns, the hol df ast conprises a flexiblg or shapeable

material ( f oam or ot her soft shape- nmenory nateria In sone

versions, ﬁﬁgmgﬂ'f@?é’ r-espi ratory device conprises a sofficT {%g@ﬁrp@pss

[ 0105] Further nmore, the device may be adapted so that it is nore or

| ess visible to,others. In sorirﬁ cases,, the device may_be configured
i

to be pl AEEOHBRISHGHIYHK Rithi IR SIRE VEIighS, Ffres*wlcﬁasﬁﬁwrﬁ@selﬂwﬂblémt for
others { Grepesle MERARE DR oant EDULE VP haflRl {?prua’@ﬂéig s %&9{9% the

pattern that help to canouflage It. her rsion

usef ut tenrrmmtrétoamlmcscamgnqsamseﬁn@tenh!at stand out, |ncI udr ng ones
that are fluorescent or otherw se offer increased visibi I ity during

t he ni ght or ot et

[0106] ' Som. oSl oAk Ami? 8 UL B bt bl UG Bl or Lo wplae
all", soothhalln&omca;asdsethaﬂadcwmﬁ%eamyﬁga?c]!&rﬁepa&éd higu eﬁﬁighﬁ’ﬂi}mgﬂ:e nostrils
appr oxi ze te differepnces in shapes and sizes
oF ¢ et Erit BRI S se6 o Ripemci. the Skipe e e of mcaplariandior pasiem
anat omi cmﬁﬂeuprbeamohﬂhgeﬁe mefhs,r Pltsiors! e A be eeemrf@mcﬁﬁefaerhfﬁlahe @tte'h?sntﬁﬁ
of sizes, for exa " "nmedium " and "l arge" (or any 8

appr opr i gl quhApdu nyls&ewsa@t arg figoresoenbnasharyise oﬁang@yasem&lnaﬁmm the

t he devi ﬁgﬁmme}&m MShdde SHEEAMh & ricddne device or devices to the
patient. fo Custom fitting nay inprove patient confort
and potentially i rove performance by inproving the seal between the
devi'cy and the [&U6kndn sorey versionsythe gespirptonyidevinaiay be Saretsizefigiall”, so that it
nost ri | Sm A9\

he. pl acaaent 5 VR ey palbnf OF BB Sh R SpryEnIRR ok o o leghib it nces
subseq uemtsh@eamﬂs of fheirtnesefzpsirdn otad carvdsetecth anbothér. relEharg armtmsfeatuxss

meant t I v rdic arl th,e
mac or i al 2 B vESion BF 4FRE 8 bl W i o ButbrrB RS il

pat i ent , antlifrgi@\orcmypthamapeogriafe mege, neh as, @mmwicraﬁg@%ﬁémaﬁdy, the
correspondi ng to. a ortron atien anat o [0108]
In some %81—"8?9 B By vﬁé °8%ter’%§%@'8§'§rlr%‘g eﬁ’é?%@ﬁhe%ﬁe’gr rflow resistor
may fit within a larger structure (such as the passageway) so that
sonme airflowt hr[(mogh Gustamdiitiy mmelmmﬁdmmmesmﬁmdrmt@hﬂmﬁmpmve

al l owed. FEor exa

t here m be a const eni,n en the
o o ReCoTttsg 8 oot e bobredt 18 dERRR b e PRRRYF Sl v aponih Bast
comuni cavitpamdidstiild, fier cranplagBidyne vERidhs Bkto Bt mhf ﬁivoﬁﬁé e PécRfo¥nt of

and/ or i iratory air w Ve onpl etely occl uded., I n sone
Ver s ongh CbisE TP B B8 G T Bl RS PHAE o hegBARtfgosg mouth
exanpl e, This proddas s3hdtat RprifRMHeinSReral 19 BRMeRe rﬂ% %ﬁbﬂl!ﬂ% tﬁé RRteHAL ¥
perm tlng ai rflow through the flap val ve even en the valve is

cl osed. thah 01«!@2@9Gbeee:bsebrie‘ﬂtﬂweeémlmwm the device pprayo)tlyEseumes a
device Mot S Gnialoh BnElbR lo¥ilorfoh dihd AR hithlaty Changing the

r esi stance to airtlowin one ditection based on the pressure appl i ed
agai nst the device. For exanple, in sone designs, expiratory airflow

i s subj ected to{t188] skuseme vsgpianaf the devicendaserihediberein, ap aijBevy Esistapray fi
certain *x%@?%&é&‘ﬁ%m%&gg %E%g&%mh é?)ﬁh%t%&%le flov? ifrbh VY:r a?ound the

achi eved; at thres , re~‘conpl ete closure o
ai r f | ow airflewgesistoris elways glbwredn E‘patﬂampboﬁpteenghybmmstdmr@emng bttrmnn the

h h h f
about 0. PRy G AOReHET TSI S BalleA R T, 15

cm H20 qgamg&war Thisthayersyre thay ex;ﬂ:afd‘rye?miﬂ&rl 1a$pmamsy atfamﬁ ﬁ&’ﬂﬁ}tcain@melge

tri ere In the o osl,te tion or rtai

i o0 o atlled PEseliRariors, B aFfidy Sisik PR ‘Bl T aer Be; Eqngnimple,

(e. 9., Mvapvalve My cORBHsd £ HRANE AFEudhiBe NGSateARERitEMMOAT v tBﬁ)u%h elfRY
er

reslstor as when a_patient coughs, sneezes, or blows his or
valve even when the valve is closed.
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[0110] The optinmal |evel of expiratory resistance or PEEP provided by
t he devic frompatient to patient. In sone v, j

adequat e W?ﬁ%&é resi sfance or PEEP is created to oﬁﬁtﬁ[}%@ﬂsss
desired benefits, but not providing too much expiratory resistance or

PEEP so that the patient preferentially begins breathing through the
nmouth. I n some [0EES The devitss@ay alsy cieats h PEBE effestitgalifferentiaily clemgidgithe

bei ng nonitored by a_ heal fhcare provider, a canera, a | ysqQqmagr aph,
or any BENBRcfRGITERV iR cm:nom@ss? %Tﬂag@_é%%e e %mwﬁ\%ﬂ Cever o
resista Hra?np(?é, if & cgir%yi | exifbesty BHI6W & sﬁ%ﬁ@bt@tlﬂzﬁo @ﬁlythﬁ&%ty the airflow resistor (or

[0111] e use o irfl'ow resistor may also alter fthe inspiratory
ti me: expalveytuotila ¢ertain thrashiodd pleBureadifferpptiahbi leveliof aigBew maghigved; belowahdto

of inspjratory tinme to,expirataq t.ide, T LI . rati il be
et voonmahtEy st e Pieh st e iifiedts: SR EhehidiPniRet ' |
abou_t 1@&1@%@&5@%@%& ﬂxe cmie@)s Tk dés!iled lerw.dis\o'f EBEP aﬂﬂi3ni tBdbrded of abours. 1
ver sions, the esire ati1o 1S proxurate (6] 3. .. -
[0112] 1orpbedimé apele? e?émoaeﬁ@ef_a@%&@o%ﬁﬁ pbeta’ awlﬁ:ﬁ?l BF¥SHE, Similarly, the
adj ust Mgiferenfil SR nalBED BB h$Berdd'in £ BPp&sté @Rectiol] for RGN kBe a

i nvol ves any appropriate ri iu d or non-rigid positioner that
faci | i tegrtad theeshold pf messpoir tevehofirirfiow, thp airflesy resistorp g Falye)dnay open to

C 7 ngscciuiat REHERR NN dncTo Bl Ao R o OhPERRp: B Sl o

knobs, hianehaspsegr oj ections, tabs, or the |like. A user may grasp or ,3
ot herwi se mani pul ate the positioner to facilitate insertion, B
r e- adj ust nent, e | .. i r : | :
applicators or @H?lr tf?]%§%truﬁftdol%&§35%%6%‘53%%&%3%3. Ecg’}l&éé(cglrg%lﬂée, deglce
t ubul ar map phsiy f@iOpati2Ht to YWdiedl 0By D68383aT At ¢EARAXPDAdES8sistatcd oNPERP is

repirator evi.ge .a t f insertion.into a nisal .cavity ma
Fhnectretat B e o qeRieS benstien WL Ry pitfipteliod pel SPrasGF ol sfenf s B
the resgj thadths yatideMireferentially begins biédihim] thiongls Gigtn@als B, soind easds thewseay
be oversi zed. Oversizing the device may reduce resistance in one or
Tor o di FEEIHAC B7Vics o dPtiees TRIRGTed Y 2 A B e A g

t he devif-.%soinﬁmgaésﬁ,%& Z8othé He9RERhaY ViIBh o asiids MiélopimADIEYdl @fredibtahteor
device that contacts the r esdm ratory orifice is oversized. Thus, the

respi r atherapy gevided byihe subiestideyicessur e agai nst the nasal cavity of a
user. In patients with obstructive sl eep apnea or snoring, for

exanpl e, incregping tieusd FnirfloSedstsrasdyl 415 Qiey tHdevspherofOithe:Gtpithry
to be inserted intdo one or nore nostrils_may prevent the nore digtal

ti ssuestime ratied-BirstigdyYhichisgleEinedasdheiatophiasitaiomy feih B XMty ErEd [if

or Cl 05 elirddlf. & Mticl iR hRiveRR abOR 3610048 aboud 1 0l AW b petattatdeeL 315280 ™
passageway may scsurne a less turbulent flow profile, resulting in a -
decr easahbupt 4 depriling ondhe nesisel the individuelapatient. L sorpa vessipns, diedlesirrg ratigis
exanpl e I n t:he respiratory device passageway nay be shaped

SO0 as t%ppgéé%étggea%?ﬂrlgﬁl ence of airflow Likew se, the shape and
activity of the airflow resistor may be chosen to mnimze turbul ence
and, ther ef or e,[0E@lindn s virgipas, therievice comprises grymsertion, gdiwgtment, or removal
versiong, (the device | S U at0: I : : / i ons,
R L R e o e

medi canpgyitjoner thaxtfhdlitatze raueovablorcEsitioning of the device. Non-rigid positioners include but

are not limited to cables, chains, wires, strings, chains, sutures, or the like. Rigid positioners

include knobs, handles, projections, tabs, or the like. A user may grasp or otherwise manipulate
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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be placed imor on the device to deliver the active agent into the
nmout h, tongue, hard and soft pal ates, sinuses, nose, pharynx, vocal
cords, larynx, airways, tungS, trachea, bronchi, bronchioles,

al veol i, AYQ2M968®33%r any tissues that are exposed to RGHEPIPR4#35E or
expiratory airflow. In some cases, the active agent nmay be enbedded
or inpregnated in the devi.ce or conponents of the device. In sone
cases the,act i iBrtioAlntd & hhMPcAUS fay BB YA GABRN hEBh@ny
conpounggitcl’é!fta r}é@ra?%?g%v&%esavﬁiggt@%g?lgﬁmgﬁ‘ dgsj rabl e _?‘or 3’t he patient. For
exanp! e nasahesgictdry erificee(ate., mastril) o megrt thelmspimtoryids¥ictidi ng:  ment hol |
phenol , eucal yptus, or any agent that provides a fragrance in the
inspired air. nat i v 1 i : fth
benef | ci ai of f 0L Qnotisdespl et fiaf e e, TERIASALEictindY
exanpl e redabe REbiaN® iAgeNsr ity dzenion ofdrfiover ngotnh atrsohs, det ppstagewigt thoogh
vessel s (oxynetazoljine or ang’ of her vasoact.i ve tﬁogg)ouqﬁl%,c ts the

nas ophaitBfrevica s anapizedy 1o samg Yeisiops ap SR PO PR pEipg devig ihaf{cpafpets

bronch og&Pﬁ;;tB iR isQveddzenCchagi ﬂhat-dsﬁ_ﬂat&? RIRGUNEISY exeffpréine\4@aingehd nasal
may conprise an antibiotic or a steroid for exanple, The abqve ||st
of acti vaviggdanseri dn pasientyaamobsioichEe fleepiapperOr SPUINEsTor AXATIRIE LhcTe s he
may be placg i I ! R g BRnt
ovat o ZBpt fre Bl @t PRl AR 1P ASGiTA B ol HErk REUR ey o

speci f i ipd theredisial 6ssuDAROGHOGIBBQRCTIA aSABRBHR fgeiBingrucknd ip pe plpsedt
the active agent.

. For, exanpl. I versi . i 1 ce
conf TYyuEarg HSHELRR-o ’é?oi’?{s?lﬁgmé B! %?Jlrl g?%?lgédé%%% F‘%ﬁ%{g nt E{ee dRY
hol df‘astyB@ERfiowesofis, @ailiieinagittasge pppensity drowjse prideciibedn dre case of

ot herwi se part of the hol df ast t.he drug may be del jwer thr

Che  mic aSorTarisF SR G SITHER . Sy A Bt b e el & o,
active aggbise MBYubReonsikfiediiRewie, Riveiape 4id actlisadald drflooatesisgr tlapbe

may be aerosolized and delivered within &ggﬂgesgtlér atory system Thus,

an’ act i whossgEnminimize Bubwencs 284, thespiareafounfg (e.g., the
passageway, holdfast or airflow resistor) or enbedded w thin any
surface of the @RY4ICEn sbms 9RaIoas, hetlevide GtdNth ag activgagent NByscalesersims, .
included in the device. The addition of Zn actii\{.e a%nt ﬁaﬁ\é be of
par ti culthe ackike egeabmBEISt WHPEnE" AFPEAGTIELS St S RURTHE & OTRE ERFPAPE 3
devi ces (LWt Qfor Wh HaQIictd dehio¥ theadist Een} indPthe kibalte fonpee, Ganiphi seft
active agents such as nenthol or other fragrant co%gndg. .

[0116] Ipalatessmnuses; noserphanmxy YosalFevdscleynx HIWAYS:fIPRgs Fachea Prpelis not
present.. The. device,. ' SRASWEK B of RBaiRy.
or may nbé‘fncl 18%%%‘%%%%?%#%%2%@%6%&%?&5uch)’a‘g% ari #Taw S pﬁg}hga?gs, ‘
the hol dhamhe coys, be acfivesagentureycbesmbeddsdior iraprezmntaskin therfigvise 8y eamponents of
m grafiop or.noyenent of he.deyice. i loO M dgeadaaH @ntprisadh !
suppor t "F%&b’icgvZﬁon}eecageg’tﬂit’eo%ng%X%eﬁgm 62§%§3’eﬁ%¥of fgﬁe d%i ce dur i:ﬁg
the varitpogiiansss afsotbevay esyfulaidesisableyfor the patient. nfos exameple, thhretye ¢k

props open the nasal or. qral cayiti.es .to facili |
ol S e Ak, RO DL SR RAGRA SL et
obst r uctfaseineé RSRe ABPFIRA aBN AIRANRIIVEY, ahiaoke agent may comprise a drug with beneficial

effects, such as beneficial vasculature effects. For example, an active agent may comprise a

drug that effects the blood vessels (oxymetazoline or any other vasoactive compound),
nasopharynx, airways or lungs (albuterol, steroids, or other bronchoconstriction or
bronchodilation compounds). An active agent may comprise an antibiotic or a steroid for

example. The above list of active agents is not meant to be limiting.

[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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t hese di 3’%2‘%@%‘? n beft'reat ed, for exanple, by increﬁﬁfﬂgz% gze

of the n is partly dué to the tendency of t nares an
nasal cavity to collapse due to negative inspiratory pressures. Thus,
preventing these nasal tissues fromcollapsing may prevent further
downst gealRlivdr SEMS attiveldgentn aanuhmplﬁnm veersinsod Keapspiratgry dewicereonfi g;m@ido
earlier, the device may be Qver d. r ive to the f th

nares Of Phﬁféidpﬂ@a%eﬁ?uqt?l"y&?ﬂ@’r ggﬂl?#sf réqu%r{sgsrp@@cgﬁ g%%%eﬁi fgamd
ai r 1! OYrbedded or othbrdds: r%/aﬂ-laf%er}féﬁ@dsi)aﬂl@ @gctany Begelivgrd boughiky @adusr ed

and asse ed using any appropriate nethod. Representative
manuf acfentbrangs oftthé msplratmartcaway Inenashasicwsmple; scichivegspidiiiergoluded as a

A e

[0118] sydsenili Thhs/ W@V eckive bt inagbie @53 suffage oflthp ldemft{e:g ahqmsmpem}i, held{asew

O O onsktiey gkt b S bl &b PO

2 and Jod; c% h Y Ak ﬂéﬁ‘ﬁcﬂa&r inShd @91ch. 'ﬁﬁ@édaﬁu&wﬁnmeﬁgaft@{a@rbbloabwcﬂaﬂ
t hus securing the device in the oral cavity. Airflow yesist
o i

repres mersstamyeaamgfallwes end Sewitis. Resmntey dedosd it p1 VEigah

capabl e o I Al it E&Apchagice during
any or "éalyl TBC%}? ?Lcﬁs{g é%‘s%i]%a%(?{r%ﬂ%c BJ[h[éas descrl%ed above. The
airflow reS| stor 4 sits within a passageway 6 [0119] FEi 2_’)
is a per spect i [@&16]i el sofmexmsioneef t inteRea Ao W RESIPTdS PRt PIESSRY Thevi ce-

1 that o ‘§§¥ %o'rﬁ trgfg a rp';ss%gyﬁg,%}ld & pxm%&gt ard b ,Earsm@mﬂﬂcma@add:ﬁ&&l

patlent n 0 secure the dévice in ;) ace
cont actsigf@ritsheh dsalrthadn sonTmsdsahd hdgfastmaqow staslequata straesth o gipEont eﬂd

and outer frame .12 ] er 1
oot o B by AR BTk SRR a0 Bt Al ffPsbflote b provent
out er frERERonled théspmtvbya Bettle Gerlicei chiﬁng t}& qaatbuephakes of thetréspiyairy tycle. In
out si de the patient [ The positjonger 14 en the
upper éh\‘élcqs&/%? d‘j"é‘iﬁsi’rolfség(:ﬂ theé‘ﬁﬁy Brrorﬁltﬁ?ﬁﬁleﬂ% ?ﬁeo]\?v resonggc#& 4

dul ateﬁﬁlr%té}? Rirfl&% 0 "Iﬁlsf%ﬂéy W heBRRITR ﬁﬂe%ﬁfm@%h@ﬁo&n@ﬂe@mpne@nd Isyloring side
portlons 0 he res rator&go ycl e. a Vi

S
0" e s fiserdars e bpire e oy Xl iuereasinedh Faeohthe e e/ it e

and pr . 11636 du¥-to Adpati L ib@irat shipesof
t he hoﬁ%’jp]léq%dal S tagﬁ%%ﬁ%sg%gln%em%aﬁuf@opa ent’ t% %tggtét h ?ri]rg déﬁﬁn?s The

ai r f 1 oW gudvanting thessinasl nsaupﬁeﬁpas@lb@mwe' PrRELPERE oM R PLSES
and/ or a{.ﬁ%ﬁaﬁo a%lné oﬁx;f&ﬁf %%%egor & ERneE Yarfibr, He! dePid b PBS oRksitddgelative to

respir oug raf ory passageway.,K One or )
nor e aithé hmmfm&mmshl andly ax oqdezstgagg\ﬁeyfsﬁls@ﬂﬁh@ dgeaxireizg airflowhi s (or
any, e.g..,, oral or nasal ) respiratory device. [0121] Fig. 4

is a perspecti e q &g?&glﬂé%ﬂ&nﬂct&aﬁmmmmb&u%mg%yl ce
1 in which the e cghé)lfse &9 %VI and may be secured within_a

pat i entapgropﬁaainedwdl R;cpﬁ;sentatwe Uhn@a@nmmwﬁwﬂsm WW&‘#%S

fromthe asal o in The si f i
whi Ch. (e AU e Gt PRI, AREnbR FenEREE inful ResfHiaad
pr oj ectglﬂgg, ‘welding Head foafing ead tieslide. passage.

[0118] Turning now to the figures, Fig. 1 providesa perspective view of one
version of the respiratory device 1 in which the device can fit into the oral cavity of a user. The
holdfast 5 comprises 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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[0122] Fig. 5 is & perspective view of another version of the
respiratory device 1 in which the device is placed conpletely wthin
t he nasal _passage 16. The entire respiratory device fits snugly
Wi t hin th‘ép 333ssage. [0123] Fig. 6 is a ®CEES2005044p8Bnal
view of a respiratory device 1 simlar to those shown in Figs. 4 and
5. A hol dfast 28 conprises the outer surface of the device that

cont actcapdtieofimotatating nltspmaiterymhdjbh expirafay rediRhdeyduring Uy &%Dﬂoﬂﬂm& Bf the

secure the device in p whi | e ideally creating a partial
conpl et&SPERIQFY, cy¢ easpﬁﬁ%rﬁi&g #EQ¥es The pighey Teaistor 4 siis withinye pmswwas*ts

surrounded by a rim 30 that provides additional structural support to
the device. A o1m}30FigS2 RGlpefsPative Ofdw & not : i

2006/ 063339 PCND2005/ 0T4880 TenPti el e Z"’n? W embodinpent of the pespiratory
passagdiguige { that @HY hﬁi}ﬁ@sbm@efoira& eavityy In ﬂres dnoboctiraet, RBpatient’s eath apd/ey gums

provid included within
t he pagjgg’gé\%\é/ac% acel ﬁltgr?{slh ﬁ{aethgf%% ﬁpldés%f’?rﬁ?r&fﬁ/an inner
resi st draoe mumdr@temﬁtymmrnaédd ayositiorerd40TThe er Baid 1008 Ackted 6 IR internal
[0124] ow nore_detailed views of the operation of

i1 oRPieDs of B BERCRIcE D BgS THF i SBime gt eoBiBES ouBRE e Peus
1T ust retigginivoraisiifeabd pat@nt’d IRR. TRE hOYPdnef lﬂs:ﬁ%ateﬁ BEwRES BRIGYS and

and the airflow resistor, shown _as a_ val ve . The rim 30 separates
the holRFEdd"soBehnapd/rguins) vé afownsisierst mﬁ@ﬂ%ﬁ ipgpigtory anddorsxpivitoly's

over al Ires%%u&w@a@upa%sma& di' Bfirafy dRYd.ce. In Fig. 7a, the

valv€ 32 is shown in the open position, providing |ess resistance to
airftow In Fle[%il /b, valve 32 is shown in the closed position,

provi di ng nor Wi Jtigrtis 2visvuphiihe daricecsbas in Fige2, avhszesthe desidegnal
area Ofjefikted ﬂﬁ&%@g@)l%m@mg%nmg Rafeng Bfa! \%Aiﬁ s 5ilE: FlrS1G R hcp&}sst

val ve. |gs 8a and perspective Vi ews
ai r f | o shewn gytgide pﬁﬂw péw g testh @é@@ms# aThe @zﬂmpmdwtpm mgunahe t he

Sﬁg&;eﬁaﬁﬁ%%%ﬁ exﬂodl.{gaétg ig%%uagofr? %“h Pn d"f& Es?\#én%% dur A{n?@ﬁ gll prtions 012

secur ethetréspiretespi @elc\mtohgh\tha oral respu‘atory passagq:vayat(mepr nmsss&igmmmstors 4

2t 1 acha et og s B RibRlyrafy . T pr D e s e

rimprovides support to the airflow resistor 24. The airflow resi stor
i's shown here [6R1} g ivabperepastedrdeny ofiutdttar emtbnqhmeﬁeﬁ‘t&rfekpﬁqato%ﬁ t hat

t ' d ted t d t 40,
2 o AR b il AR BB AR B B T S R BBa 16
whi ch Irsthidefabodichent) thehdesict boptindestfionit the nasalbpéhing. IThe @lves ¥Rths HeRG, t he

flap valve an e i urf e of the . pas e the.rim

30y e iPuBise A rpldiiet WPER e vp e gty SR Pe Bry ot o6 it se projesing
dutfﬂoxreﬂieﬁﬁsa_hﬁg},agQO may be fabricated as a single piece, in

which case joint 38 may be a hinge. Thus, joint 38 may be a pinned

hi nge or a nonzninn i.nge joint. At i vel rim30, fla

joint 38, andq?ﬂggd%ggg %P""J&t?"'ﬁ‘éﬁ/‘”%‘f’ri’ %'L‘F %805@3535811’?@ épeﬁ}cééén
or mat @hicRkhe cfEWdS is pldced cofplelyaitian tHe Rk Phsshdt 162 TRk leffie & i‘rbtﬁﬁﬁjdevme
el errené 40 de pendi ng on the direction of the patient's alr%3 | ow and

t he de Tsrs’é‘tﬁlf\é{ g nasalpageliice to airflow Fig. 8a shows the airflow
resistor with flap 36 in a closed position during expiration, thus

provi di ng i ncieaspd Figsiish @iﬂﬁ‘sesecﬂldhaﬁﬂﬁﬁ of8 Eé‘sﬁﬁﬁﬁry debi%e fl SRR fhbgn of
the airflow resistor closes conpletel as s In these versions,

the ocjesman Fighet sy Aboldst 28 doswrisgsithe wéeréﬁffﬁwfp!@os@ageﬂwy catass the
shown) mﬁéﬁf poﬁﬁ’)}ﬁ? BFthY nBGELAHAS, tﬁuﬁ@&ﬂé@gﬂﬁg&r& fig dgﬁﬁéi"ﬁﬁﬁ 2X ,hﬂlg H&al(lg

shows the a oW resistor wt the ope
dur i ngereatimpiapattiaber)complirie seal. The passageway 6 through wh;ch air may flowis surrounded

by a rim 30 that provides additional structural support to the device. A rim 30 is not required,
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WD 2006/ 063339PCTMB2005/ 044888 provi di ng decreased resistance. Flap
36 may define a hole, or may have other openings (which may stay open
during al'WO&mes@63389 of the respiratory” cycle) to hel p REBUOHI4IRE
degree of inspiratory and expiratory resistance. The flap 36 may
return to a preferred opened or closed position. For exanple, a shape -
menory paaicahrlahf thawslby afribe gassagbways(whichonat hmdeéipﬂ:d bythe holdfeshzs fxl df ast
may appl cetof to returpn it to . For
exanpl §XXDE1 ?fg}é‘dﬁfm*ggﬂﬁsl}m’%eﬁh %ﬁ?lf@ﬂgﬁfsﬁﬁc ‘tlcﬂag BWSF B or
nay Pr QidemersbdifPssirasry bal/61 & ﬁatbbaasla@ndemuﬁﬁ@a@hﬁanq;enmhs eftaguat e
airflow Bi-leaflet versions of the airflow resistor are al so

cont enpéspiragragygieni | | have sinilar function. These bi-|eaflet
versions may invol ve nultiple sets of flaps 36, joints 38, :and fi xed

el ements 40, f(ﬁzﬁbolggs 7a ami 94 4 lﬁbﬁ%etaﬁed #Bdls %@Bﬁé&’a@onﬁﬁ%ﬁﬂ@&t ive

vi ew of anot he of an alrflow resistor that could be used
i n any resistora shavesipiFigst émyd HeVisesrosessetidisbuiewe Lsistate Tedioldfase?8, ther f ace

of I he CPRSIAAG'SY 1R ARG o 52 ait O Aid iAo SHROR LS, SPOmiflich 56"

resi st 8P a5 S0 SHown as a va
mechan isﬁﬁlratb&)ﬂﬂeﬁtﬁﬂﬁsﬂﬂem& mﬁ@va&%aza&aimrﬂaé%w( 32, and proaides aueralcdhactutab

one anot her or are. nstru ed from e. Mwveabl e. el.enents
T AN pport to the enravRRIE T8 BogEe Sh O BRI e“H?Fb?osg’GPfP&‘B‘@&'&B

the passgacwaMmed RhEWEwaSn Bigl THNva: 384s AblvaGh e BlosePpddithnitaviang midt
and these attachnent points may allow the valve to pivot around ')

hi nge aistance Esptlese besueh theeropowctional arprd the Bssagevay phpohgen P?flsa?féed "
versi o ?%g@}ﬁ ts 44a and 44b are fornmed directly into the
ri mBO%Stﬁi ast 28 CFJI‘I ng the manufacturing (e.g., casting)
process. In one-version, the hinge is statically attached to an |nner
regi on bf the [A3%hJKianypa anthsb show nerppetivevievsng an aistlay eesiy A gouid pe

f1 exiblydy ?&%ﬁ&ﬂ@g vl a&xﬂ@f{i}b ?gﬁwsﬁb&ﬁ%@ﬁéﬁm -3t N $held ﬁgdregNa Eﬁmfsor .

when t he fesi st valve is nmosStly closed),
as dur shavexPherrit inoy,be pad OFthg holdfestwhiak podidonsiand besures dhwi deviee withwra t he

resistance is I t g

| napi r Aoy pesttatey by, At @alifuleRaTRY, b ORER e B 8
anot heattehibo el therin totfozaﬂthaﬂmlfdfasw In @sgsssaomdt%ame :nm guomdbsasuppm to the
structur and. f ung, t he. [

bnovofripR i ABF atflab SEitR Rt SnE S8 ok e S Bokcomprises
is | | ocatfrg 3@t inbfmﬁﬁinﬁ ajbiat Sﬁdegid\ieérbinecwd ﬁrm‘bétes emnam lliﬂstal eiinventt 40
relative to one anot her addi ti on er.n Q ni 4

e miactsaeltn g ok ion SHt pearaeh S i £ 4Pnss R Flys By e im 30.
al teri pgsdhiever Y&, ﬂﬂfﬂafaﬁﬁlbghﬁd‘@@uméﬂﬂm?ab@aftﬁé pisbdgewap 6 1ié.agthe Qﬂiﬁ‘@&nay )
the resistance in one direction gheﬁ%ﬁ expl ratory resi sta

the fl apnshityt e singleiccesAliematigiye 3pcioin Sdand Tixgd gl ﬁ@%ﬁﬁ&%ﬂ)’t

d' r ect ;ﬁﬁﬂlcgéd Qs a sihf}S Pl bR WhichRHeSoAMEmayBER ninBE Th@PjoHRBY frak be a

pinned hinge or a non-pinned hinge joint. Alternatively, rim 30, flap 36, joint 38, and fi xed

element 40 may all be created as a single piece or material. Thus, flap 36 is able to pivot in
relation to fixed element 40 depending on the direction of the patient’s airflow and the desired
level of resistance to airflow. Fig. 8a shows the airflow resistor with flap 36 in a closed position
during expiration, thus providing increased resistance. In some versions, the flap portion of the
airflow resistor closes completely, as shown. In these versions, the edges of the flap 36 may
‘close off the entite passageway (as shown), 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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WO 20061063339PCT/ 1182005/ 044888 [0128] Fig. 11 shows a
perspective view of another enbodi nent of an airflow resistor that is

simlar i W@00e@dee and function to the device shown RGT/GR2005/044388 and

9b. Peripheral openings 46a and 46b are placed conpletely within, or
on the periphery of the noveable elenents 42a and 42b. These

h I :
i - nt Py ERPREd S3RRAC IOl Bk on iR E bRy ol Olutich
46b hel pay smspeatdarihdalpor mttof yheareslbuenom mie@tqthe@ nnbdhdwe ltl)e @gtﬁe ofng the
| evel of resistance, Addit,ion O&E%B eri pher al o
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dlrectlon iratory resistance, when the flap valve is
" open" )holdfast may apﬁl@f@@ﬁ: toFﬂlags% tqzaiuranﬂoub»ssmmmr Eorferemiplecthe wsagls of

the opetation t he val.ve i b,
10, and©#po* H?ﬁ}aﬂ? §u”fquagl‘%thev?g sglgjgﬁszgﬁﬁéﬁp gﬁgg%dlc?? (?row rcg%f 2%2%6 |§ls
ori ent edle sksehdealf aldipateiairfibowWBl-Eaflstversidns of enaeeﬁoweeslssqrarﬁ:dsoch@ntengﬂated

i aht | Faeydevesser o g TR PrBydsbice Breibare mguuS e s abe
coupl edjofrﬁsﬁﬁgﬁﬁﬁ)‘{éa%[en&gnﬁsdﬂl age 43. Fig. 12a denpnstrates the val ve
mechani'sm during expiration, in which noveable el ements 42a and 42b
are in a closed S|t|on dus ho t he ex |rator‘¥ ﬁll‘ﬂOW 1 .The

£ 8

direcyion fr omi@%28] | Eregaragd Phahow 7 BFTSRACHYTPY GhiRather embgdimgssof an

denorist figf &erelifigr 8l dbﬁldrﬂé%&ﬁn%ﬁy @Hhi RpirMERY dedicksdescribiad WD The inner
noveabl e el enments 42a and 42b are in an open p

ositiqn due tot
i nspi r asuefage ofithg passpgeyvat showaiindedes 8 At %ﬁ’i‘ﬁft Weratsths HHlOVEIISPD nﬂ@%t to
the |ungs, Qstmlfﬁlg%ﬁ‘a M L5 Rl AMA eléfiony Aa@dlor 42b

mechani sSm shown tn 12b 1 n which there are one or nore.
apertur (ef}aps'}qatemtuacltwﬁ toane 4nothseed shempiratted fiem gipgleiesee Mavsrhleclemants
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vai ve. o e inrespohse s e YR RnIfp A ABAY LEY Veblord JuachiR v
of the s dhliauh aRIbSHeAdireody inm i cien 31 ordwoldfapp8 dyirigahemerfetirig (e.gn

particul ar, materials whi esuff|C| nt._ s ness to vmt and
t he for%%ﬂgaﬁm‘;?%d ‘b?n"'t‘??és‘%g}ﬁ eIt W?ﬁa ¥ ataene ‘I:Yi AR

A& ur “abl e
mat eri alSedoBwhl, andVhi $RpSAR4 dﬂdubﬁb&ﬂﬂo\fabg (apﬂaﬁblp)emaem to dife bide. Flg 9a

respiratory passage) may al so be, desiry somnme er Si 0

dovropsere s Sibonr i i RGBSy 0 ERELS BT LS, o

Furt exﬁFh%oHDa\fl@ﬁ% BbGhSHPME Sirfhdd radfRthr ddbn ﬂﬁh‘es?étﬁﬁv\% haowielg., thedap
il

porous rrat rtals or f ers, etc. that do not overly
2006/ 0688BOE@PHUSABOH /A9 SATBINRBEPN-ct or resist airflow but at the
sane tinme can renove debris, pollen, allergens, and infectious agents

for exanple. 127 Pi@l@%}lovlfd agﬁersp%&a'eadf@v 3SR oMBOMN PRNIBAR GF brvairflovews

of another airf esistor that could be used in ani_( of the deV| ces
descri bmdlsimerhei in sinfilag in si@uustRAdSUadten 1 the devicy BPBID igs-Parang 8byal ve)

o BRI B B g

in incr reS|s ance hows the air
. I esi st owhir8 nnedbhedenans 42a0md 435 pmogh:ﬂath'e teererangdied. nghei aﬁdqypn afmtﬁﬁnal

bost 11 ofninb R R b e pponew or Srpe e g by iy R Teyel G2
the resjsianGs AlddrA dTmis beentigthres e sdsitace inua dirbaioai(e.tl avp:ratory
resistor is "open" be neg| |lg,le vea el.enent s Z}éad g ﬁ
ar e .at t esisiges whea@ﬁ f'é? walve iy ¢ %‘ b@{%@cﬂﬁm“é in ?%\Pé’BB? EFERBnt s
42a and; 420 AL Gesih RS Rafin R ABSaWRIY Sopefint he passageway (in this
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[0132] Fig. 14 provides a p’er spective view of anot her enbodi ment clan
airflow regigsiotdetdzat is simlar in structure and fU”Ctlj@‘TUstzﬂJsFoE@ss
airflow resistor shown in Figs. 13a and b. In Fig. 14, the novable

el enents further conprise a reinforcenent support 60a and 60b that is
| ocated partiall l.et el v_cover.ng .t he.noveabl | enents 42a
and 42b. The rei SFATceent ELRPE-H T viee St emasdimen ol on sifiow
and/ or  stegjsior that 18 sirhibadn sRiceabhel fohaidané te devics SRRWHTA Fips! % Ak 95 Cenment
support ?0a ang 60b may al so _pronote a nore reliable seal and may

st andar df ZPPPREORABINETERt andTobask Rlassdcompleiinpithinper cirtbie pipheutyiof he
reduci ngmbi@blel diched | ' | i pyerd,  buckle in
the di re?:lti_on of ainlr&? owafnhg%g?%%?gn&?gg#agpﬁﬁ%g\gg%@%%ﬁ%ﬂo bsed
t gd hi gh issrissary efc;d/ammmof)r wBsstascenlha addita;orsd'q:mﬁFhﬁrﬁl&bgerﬁ@g&Qﬁh Rfd 468 Kelps
addi tion Lnforcement support .60a and. 60 so dappens any .

ohi st 11 oA PR S R e RN GirrRe by Alfrng b bvEbasreaimen, Atieneftese
el enent gephanibperingé A6 RABE the HERAASe B QA AREHHBRY, .@p&%hﬁb%ﬁ%t 2 Pwken
and rein orcengnt, support 60b may be a single unit {or each " F’nap"
may be athgfARYAVEHs; Ffj)).sedA? merethan regiptynce i the oppesitg directioh & ninspittery and
42b and @ggt&de%ﬁgnqhegggoglﬁgpgpgnts)_60a and 60b may be a single unit.
A central opening 45 is also shown"in the figure. 31 WO :

2006/ 063339PCT/ | | S2005/ 044888 101331 Figs. 15a-15c show

perspective vi el®28} &igst Herand Al shonemeresietaded wiews phHihe ppssatinaf thenatve -
may be bi ; 'Y= ithe | airflow . -
e e ekl SR e G5 Yl L b
except i FRSISIPRIS ofiented smathatdhesirfiay reSisios increpseacesibtange dwirglespirationfrbletive to

resistor: "pe iLfd i stqrt).. Thi,s st irflo -
resi st ormlga at{ggt(%gfé?‘}eg%é y ec]logééveed;t%\%eerﬁgq}t H%Flfgf‘g\?f’t ]#E 8ﬁ‘§ &@h@%ﬁ%ﬁ%@%‘?ﬂm
t hed pr esamnd elflf fire lrceqtlira]chio mrllr other m?hngeadiz lei)igf haldembadtaiss the ﬁ’alvﬁ mechanism
predet eryri.ned_ l.eyel .. This a t he ai ow . resistor (with_ the

oot ol SUFRE SrpitER.in Shtchalhusmie lsEn b idbies e ot Basidrs g the
pr essur expiRfbyirflbw ifritig: difkbion fdie il ladds @RS efia0 Envi®nhb@WFig ys) Ng
exhal ation, and the veabl e el enenfs ,42a and 42b of the airil ow

resi st oﬂ%é'ﬂf”és“iaﬁs lﬂf?evair“f%dg 238 dpriag, InspirrEopda hirhipeverl)p clsments 42a and 42b

airfl 0Wai-£i§ia_ﬁb?én Skitioh 0B S Srsh PRGryASrflbWan MeShkfich firh fﬂ'f'ere%a?l
across the airflow resistor and/or airflowis above a certain [evel.

Thus, t FPErammsat e taehwes thig: 12 demensveiss amadifictionsihe valyomechahien shown
ai 1 11 Owih Pighvon BAS SRRV IR RIES R ol L RLRR idn 1R &%&%ﬁ&; of Phe
In S Xprr

FIG 15b, the sane airflow resistor 1s ag own during t'ron,
and rov&pFdletienests thanredueprdsistaive ¢ expiratoay sifflow futler Ftcomsiag thegtte lof
in the el i reshstor region
64 now Sebpray 1aRbl: 3 pr eVl me RS R oAb b P bR e

acr oss Phposi¢ ofi¢ntationeeitlsat anspaaiodry aiinfioivdeads e valghclbdues pa:zpigaionyeads ton 0

| onger @ngggpetr?t}, threshol d value. This scenario may correspond to the
| at er stages' of “exhal ati on, when airflow and pressure differenti al

are decreasing or are lower. Thus, at the end of exhal ati on, PEEP has
been created. HOi34xavplebletdienanes(fleps) 424 fdd42hr efthsiiflowbrsisBy mbg bsgbde

e’ 1 ungeaPERPBag el el iy b et RieB bt By e aamgnd.
i nhal at tterforcésapptied by theteplthorehrofRa Burthdmnds e Qhtefifle (24, r\ilhi@l\{\&na¥ )

resi stor ,tgre '-E t he open p(% itiops, allow ng inhalator)' ai Tl ow W
mi ni mal %‘P@t hEegesds-@ Hertespisalory passage) may) g3esbe desiraple. Ingamaersives
show pefsRieeibésife Nispablef ardRlsRrabA P REY WE Mss Eﬁﬁ&ﬂ e@ié{h%%n%,fgtﬁ%g%%le

that may be used in any of the devices described h

shows atleimpgfefasand AAbusayrasq be madsl fowe gorpusinaieuials oufilters et that éd n@myerlyn
which there is increased resistance to airflow FIG 16b shows a

hi ngel ess valve 76 in an open position during inspiration, in which
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10136] Figs. | 8a and 18b show cross-sectional views of another

erfbodi nent of an airflow resistor that could be used in any of the
devi ces described herein. Fig. 18a shows the airflow resistor during
i nspirati 8¥Q2086/Pa338¢ whi ch def or mabl e nenber 90 i s. unf HJTAEE20054¢H8%8y t o
decreased resi stance and increased airfIOM/ Fig. 18b shows the
airflow resistor during expiration, during which defornable menber 90
assumes,,

et oacgie BBl 59 LAl A AR HAR, bRk, ARRERY B -t
have a gpeefsdorexdmplef ault position (a tendency to default to a
preferred orientation in the absence of external influences or

pressures) that .Io airflowresist of fer a.

B foct. 1075HF Foae” Fe08 138 i puddPer Pl st
of anot hstd BedinERtof te @viced debtribad herginS g, 185 sowe @k alrfloe resigter (alap
any of the devices described herein. This is a stopper-type airflow
r esi st ovalveXing clospd PORGAR. 28 HUEhHbE Sees JUFBRg PXRirgHom, Fes gPIhPF’E%F %Sﬁtaﬂce

little @Oaulﬁewalfﬁgs '19%1?&%@51}% reBERF MG %ﬁ&s@cg naslxeightazs‘ersemmg

val ve. 19b Fhows e device during re robust exhal ati on,

char act msplmedn,bysmtmgrle asledeased felsemnemd axrﬂeweelstw tpy theingedposition. Because

differe r v 9 Nect

mechan; SribosrAEodRR o 16 Fay £.:8, AREE L BB nd Al 4oy pen

airfl OV\t.hahmﬂb\b rdsistee s Copentt msphmméghglbmmmsveaﬁle 'elemcntesma ami@bwez:yttabkd to
(e.g., anpther, nested, airf]ow resistor uc on | I, owi n

* rfigovx?a&EP ndina paple oe bRV SRS 5 A8 Aae RO deligot the

fluid c WAih this a@xﬂgﬁfaeﬁm bia ey, Ritbe ﬁﬂa@l)eaﬁ'tt&lthbaiol&fmizs bpaent .

Al terna |ver, sto er have a_valve portion that (is op

duri ng $eﬁwa}gest lerpgnt ﬁem@%@ lafuvﬁeﬁgtaéx?ﬁélﬁav SpRressdfts Wﬁ'&’éﬂl\%ﬁ%‘se PaF froma
Fi 9. 194 afalt ?b{ein %@{:‘ﬁh&d Bdke mleh%ﬁ;ela& m&eﬁrfdtpemﬁgms {sQo@&d WO
20061063339PCT 138 /044888 overcomnme the sprin orce prgl i ded by
return mtmléamdsm@mg thmfsetaaweﬁxwt@éanﬂo‘&@& thes clasedy sta é}ﬁﬁgh ts
96a and e?&;lﬂ ral Bedtiofls ax%%? ch&@m?fafeﬁl oAV didridthe §ife kel dumiber of openings
suffici® %o overcone ﬁe ng force provided by return nechani Sm
94, .andinshoyghes n®g de&Mu&rﬂhﬁa@&ﬁtadmef e llawdedisters Tenpithesizrapd apmberel
is allowed. The r 19a and 19b is one way
in whi c‘FPeﬁEEﬁméﬁﬁEB‘g“E‘?dzlé‘t“%%g ‘h"'pﬁg“{ glﬂ:ga““ [0138] Fig. 20
IS a perspective view of anot her enbodi ment of the respiratory device
where the devi c[elazs; Fégri ¢ abtvidea ngperspaetive vigvad enpther cabadimentefiangniont h
t he nas| c

pati ent 'eglsﬁﬁg%%ﬁﬁ erg%t{ur%&]r o%d?géglg X g wﬁvkﬁgﬁgg‘)‘%ﬁ%\ﬁ% ! %ﬁ’& %
parti aI Indi'lg Clapihle atcefalsle alemeatsdiwtirer ngnprﬁm adanfamﬁmeahﬂlppmreﬁﬂmdg?obéhﬁt & t

fors ent.... The ha ast 28 has a ) 0 t

P Rt L e R e D g S
(01391 fdpgort Bovides @dd?@cﬁz&pﬁﬁictweand!cﬂmlﬁﬁortaaﬁiebemoe&ﬁbhcblmmmm @ﬁlrthermore,
respiratory device where the device is renmpvabl e \f& g

W hi 1 RSS! SeRpOM 698 S RPS TG e BEG R Ar e et 4 By diee

appr oxi i?i@tn?dv!m@e{t@bf b Ol fhdn@u2aMAN W215 Waile FHOS B e ¢ﬂce1ﬂmaﬂ thahapesble
ar e -
elements will invert, buckle in the direction of airflow, or otherwise f@l, especially when

exposed to high pressures and airflow as might be seen during coughing. The addition of -
reinforcement support 60z and 60b also dampens any whistling or other sounds during
inspiration or expiration. Moveable element 422 and reinforcement support 60a and moveable
element 42b and reinforcement support 60b may be a'single unit (or each “flap™ may 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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possible to optim ze placenent, &nchoring, sealing, and confort,
including a variety of conical or asymretric shapes designed to fit
within a B WEHGBEInasal openings. In sone cases,” t he RAIHS3@SAHEs%0r
any airflow resistor 4 may al so assune any desi red cross sectional )
shape, i ncl udi ng that of an oval or any other non-circul ar

ori entation. a%gglsat %?gql LI Bér?ﬂ%cﬁi@ Wit aﬁﬁthéﬁ‘ éxﬁboﬁrz?etigﬁi?&ga?llﬂ%w

def or mabl e, by the pat’ient elther before,
duri ng rpéxstoeiﬁetnﬁa)oﬁe usbdamcEy iof the dAvmesrdembvéhgtgmt Ake dieflove eesiston idxdmilar

custom zable to fi ent he e ' '
ol | 1t SRRt o s N and 4B wih b SBbitiah ML kina PertiS s es B ne
use of Jeitd} ﬂ&ldv@fébi@ﬂoﬂﬁ@  “0Béd AHRHVERBNBIT).I Thisl eatddsdirflowaaslstet der
fields [ 0140] % 22 is a cross-sectional view of an

enbodi rastamasically ¢1@s§p whart e Jlogdhropeh (e vplae {ardheaessae diliergntiabaasess gheand
my be ek bEle.Jal b bt QI TV PLUTHR s e AR S Ak si GV (vlithy the Festell! S

ver si on, ?:mlgew ce oes not contal n any noveab %(aar conponent's tf?
alter emnf]fohmnmstiﬁmgnte)moqaeomdrmnsﬂs'esnthcﬂpuhwfm*css@@ (BRGEPY. iImF8D 154 die

| ends the d b d, .t
R Pl S s R e M T R e
cases, afflbhgsiftot irb irttht BOEedqfdsiioh] TBe Mistel Paktioh vLth A6 resor 648y op2a

embedded i n or | ocated on any of the .devi ce's cqnponhents, for
exanpl &0l ?frﬂeasrth‘?ﬁ%%?“feld(‘ff‘?fémﬁ%ﬁ?f@%‘l% OPHgRIStP o d2boy 3 pestaifhy

be no niye 39n ﬁléﬂgiﬂe@e%ﬁngwestﬂieaé 2 irftioR! WidndadioRyinamot her - =
conponent of ‘%Sae] device, e.qg. &l l%Z)&r 06115,)339PCT/ U§20l(1315/ 044888. g

hol df asxassagﬁwayrﬁng peesse dtfﬁeenaakpge Msgﬁstb dn F&‘adéa the sameAikloWrgsigtpkis again
hol df agg,, +é]é>@ llﬂ:ﬁ'lf @@éiem ts 42a and ?%]tﬂle ditEbw reSisRP N8R in
ona anot er enbogl ment. o

Cross-sec respi rat ory devi ce
wher e tﬂmcidmahpoanom Hewoves thenested airfywinsisteaegioni64 mpve esmmed xelesedn

th |n t f
B e R O Y ol e P MR A BBl Mo o
t her ei rpass'EQew;i’be gl& amtger%owme dueaﬂ:sldb.calda ﬂhssa@mymﬁ ca::chtpeaahﬂn the later -
S a | t he ow,r esi Qrs
Dy ¥ty eErsbalaton BEp b ARe B MR et Tr O PS5 RRRTR oy o
My Wortke ElddflekBR2MSPEEPhasdHeelbiehted eFdr ekarfifls, thiimdsted airﬂewrresamrrﬁatmyy

cycle. For exanple, In sone cdses, durin alatjo o e.of t
ai 1 f | oWerseSPSIase whoneverajr RietPe 8 dieTepire g}h%rgth i GO o v Tes it s then

second s ¢hIIBY FRSIISE Hovddhd ASiRaARERg (MAGESRRORNE midvEdtlOemélts 42a and
exhal ation, the first airflow  resistor 24 may increase res;}vgklanceaio

ai r f | ovi2hieifthe ainflewses Baicarain the epery rositiens, aliowing inbalatosy airfloye with zipig

airflo inspiratory airflow may proceed through one,
| ocat i \évﬁmét% gtug%l)ﬂj?ﬁ?{)ry airflow may proceed . through a second :)

| ocation within the same device. L
[0134] Figs. 16a and 16b show perspective views of another embodiment of an

airflow resistor that may be used in any of the devices described herein. Fig 16a shows a
hingeless valve 76 in a closed position during exhalation, in which there is increased resistance
to airflow. FIG. 16b shows a hingeless valve 76 in an open position during inspiration, in which
there is decreased resistance to airflow. The hingeless valve 76 may also comprise one or more
holes within its structure to allow airflow in either direction at various stages of the respiratory
cycle. For example, despite being in a closed position, the hingeless valve 76 would still allow
sorne 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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[0142] Fig. 24 is a-cross-sectional view of another enbodi nent of the
respiratory device where the device is renpvabl e and” may be secured
in comuniyeadobssasht h a nasal cavity. The device is sREWYSHHYH4EES
fixed fi'llter 98 that is located in the path of the airflow as it
traverses the device. The fixed filter 98 may help clear the airflow

of any solid or Liquid parti S I S gRBSHimpalor am,
and/ or infecti d%shggﬁsﬁafﬂ‘fL'F%s,ihf)%g)lra;sggcuﬁggg&gr?gimr?h?gughl ;mfi xed in

pl ace 'Oggregggor Paf éo%ld’c{ie \Isélﬁgraﬁﬁ of ﬁxaﬂgm)es ;dym;h'betl hepigh TReynemPraRs-&ee of

movenment may be permtted. A drug nay be ace bt i

sur f ac eaidfovoresistor shot ia F@S?nﬂ?ﬁéﬁtlgb W’XRIF?%S 8@55“?’3“%6 @rl%\r/ﬂ% 8 gpglég :Htgtl nal

bener | ol Sl e RARLER by B6haBligh dol9elodh bRmd afd essish Pasingethaladen
o incr i

ER 1 TARCE T n erther direction, unless such a.desiﬁqn i§4
desi r edshoWagn Figk e7h, el henbra® 88aeatbisscbiagaimeld 11 MR A0 FRBRFUOGSUPR Ty

"materials that are kno t.Q thase skil i,n Jo 30T R Sepbdk@e
filter @Bwhﬁgﬂvwlﬁféé@n}mﬂe %%ﬁ?ﬁ °23‘%H?ésa{%%‘l§%?(f‘§t’§‘tr°&e'ﬂgf}%cﬂ _heP féi n, in
addi t i 0t 8r,n080 A exBhIkedr g Meb tlmwsathe sitvafidroduring Sthalagen,avhen the

[0143] Fig. 25 is a cross-secti nai? ‘éi ew of anot Qg{o igé]}ﬂ%ﬂ)hgﬁfﬁovpfami he

r espi r atemprege 8 iea defiesied PRFOTBGTERY CFEFERETADTE” and "Ry be ﬂsﬁ?(éur ed

in communi cat | | rﬂ?é&lﬂ wiibtyr. Mbebhess0 nag havy adepénieg & (OFi g.

25 conp}rfcgegiln%%n%%gﬁ?@hc eangﬁﬁrg 11firl.t er 100 that, i s, shown IS calEde

wi t hi N bjeminsybieh reurin apenchringoth Espiratenap S’P‘afﬂﬂgn-a%sﬂ“Sv‘% sold

i ed SEOR iR BR dtoePHitive £ ShTin SR Rersions e are ceverd

2006/ 06 3g3H¥e MilhaPRemb4d 888 nay be confi gured to nove so that it

filters only during inhalation (or exhalation), or may nove out of

the way during jods. of r SocBbral Views 6Ddnottier erpbceiaent of an

inthe airflow @jé@agél%%ﬁ%ﬁdgﬁ%ﬁFﬁggpg‘ughi rgl%s é@%%g ﬁjg 3g|a gl% e

sneezi ngkfl istor that [cGnild B¢ usreiignat@&fﬂa‘ﬂgwm HF : BRS¢

one versi O%wé?sisa veabl & agi\lgeac{] S g gﬁ[c{h'deﬁfnn%@ﬁﬁnﬂa@x@mmmﬂeading 10

cl eansi @gfleyresesor Wnag YRR ARG HB"" nhal ation and exhal atjon_ .

r espect igghised fesiBiiadif ifdreassairfipw. i Figck8brhgwirbe alrfayy Bisiser gy |

scrubber, or any other deyice capabl [ ieidr@chbfiguration -
sel ect i \e&piyat i“ﬁdﬁm%ﬂ%}(‘%@P’?Iﬁ “%F‘R’ﬁ %@%Sa&géa%)#li c lgétﬁ)&}{cﬁe}rbf§l i sn% codogru;&? o
al | er genigy: 100k teHre@Rl kafstahty Bidldartmcagients. Dgfwhgahmmmféméwéﬁ%‘? fg
ilter may be used in any of the r rator Vi:ces. £
addi 11 orpréforredrlcTat ptitap (2ePEIFY S oIR8 BT °“8§§“‘§s}\% e pbsleol 6
shows the 3E{$ SuRg thitisrallosharmardfoovabiter Pioffeer BRED aifettg

Ghe
inspiratelxaen urlencg? Wn?rgh airflow travels fromright to left in the

figuine) |eading to displacene of, noveabl e. f |;l.k P 2RAnBdTdn
102'9 away from d087hn&taseld2 aF‘ipg% SHEY °§‘FF8§/§/§§¥° éel"Tlrrfi(gy\?/seogtIta)i\%en?rég.Itegn(zl)%si ng
filter durf'h)(]\gr 8% fat dodfl Yedidéd IRGnYBE b devitdsldesuribeciheatia. Thigns 4 €onperBPe
right i FrHe Ti gur% | eadi ng to djspl acenent .0 .rm\‘gjetﬁlﬁt& Hinh bffow and
el enent saiffiRaresintr. 10261 dashewsdhe BiREPVAFFSISIE o © on S itsprrat on,

airtlow passes Lo LAk Fice ot o texled o2 durimpinge 20bugh d
ﬁwm%lép ur%%gf?eéé:{)ﬁ?l ;{Eﬁ&eé?%ﬁ vahvkl Fig & u

the air rEdanse rel evant substapces. .ffex‘g{%gatﬂi)sg%
ai r f | ow paskesn, hihcttdized by incerasedAEWENdIEEBFEPEISPEA AR HT & 1024
and 1026. The_addition of e ' . 8iYBes 92 a7 aled Havk@R bpening
i deal |y Wes $igppef é%& ?Bnﬁcﬁgx%%gléﬁ"};eg%#gsﬁaﬁce in eit hejfl direction

unl ess’ syekind: Sesbemikswaesl fimes orBhepeniieqaits of the fespiFaterl EHER(eE-7HR"

and 102b can be created from any. nunber -of .fi EbhtFbBexdhiidiion €
known t onestesls airfey quéﬂ’f»isﬁd't?'?é’nﬁgltl‘?m&%@rg?w%{ﬁrrﬂléé@%)%%?Jr?@s "oF t?apertures

My Dbe PLALRS pidihe iR ARG Betden rhesdinvayn el the z:aeranicpnm%nq"za
alter 1nspir ory or expiratory resistances.. o

i s a threertiatieelpistopatr 3% reay hgye &H@Fﬁﬁqm%ﬁﬁﬂ’is gl ducr)\‘ng% %éégh_ F%‘%_%lo
devi ces yher e thEHY| GRe Liisd IPHARDS dRI¥hRAKSH dightto deftivinsilfisichble

OW T esl or 4. Fi

ring e
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[0146] Fi [ cross-sectional view of another enmbodi nent of the
respirat o%oﬁ&#‘@é,% where the device is renpvabl e and RGY/UA0S4¢888 ed
in comruni cation with a nasal cavity. In Fig. 28, a respiratory
device further conprises a respiratory gas supply. A respiratory gas
i nl et 12gerremethewpring foretpeeyided bypetumaasshrism 94, aad giapper I3 seals aliaingt gas,
such as %€ y : y i

oot st of PRE SRSHE Debind Dbt o £l AP e B cRARSARTIRA: MG b0 Rlreome
i Nnspi r atierspiiag ey prexiged bt wiwyn mediasismrfdeard stoppeyr @iy displaedd lefpodrt hadtus

of the respiratory cycle. In sone versions of Vi the airflow
resi St o DI AT ESHlavas She Rashareatkices ﬂé@gwg‘%ﬂaﬁﬁgww Y &h
the flaparsrr day vekreaRABY Bleleyiceccl udes respiratory gas inlet 120,

I

thereby only providing release of gas when the patient is inhaling

and the flowresistor_24 is therefore open to sone_degree. The device
that provides tR&3%leshierdise pergrestivanyiew el githen pahedipeghof the respiratory

non- per gpRantlye {He)&QQi]p RUEAGVHBEL anf 'ina?tbg gfa\é&fﬁ c‘a@&!ﬂ_?in?c‘égé]xpwftﬁ&e nasal .

hol df ast, rim or air Tow resistor vra press fit, adhesive, or in
some ot kevityf dsRigo0, alholdfan28 isdecated bietveeen Swppaticnt’s mpsapnd tha girfloy msistohia

an of f-the-shelf i that that,proyi des I L r.at. .88 |

cur rent 15 SO as B pEG Rt of ) BEPeiEr Bl LBYiRL fa PR viahd chfiton
(0147] Thehafoeeame holdest Zhis aesoss sdtiorethhtid soughlyusicalgr drfdeapable/of fitting
provide a first, airflow resistance to airflow from proxinmal airways -
to di st X3 RAEEEIKE at i on) and a second flow resistance to )
airflow fromdistal airways to proxinmal airways (expiration). In sone

of d} he respiratpu3o}denig dss ﬁ!gé‘rﬁjﬁeicbﬁe;;lviih?bﬁh{b;thev\bﬂbotﬁmﬁiﬁWolﬂb(mEs)airabfyfdeOMe

and/ or expiratory airway pressures fa ow a thresho ne that

is too Pt f%‘é’éiﬁ issrmabadle g meXhepized ya H‘aﬁ\ﬁlf’_g EOPRERIPS: 2&%?‘?\3?? ws

ai rf | ownyighast mxaﬁir%&ﬂﬂgpmki%&@élﬁ&dl eroReblorASMiany' fish bioss-seafidral shapes are

inspiratton, normal expiration, and PEEP are accommpdat ed whi FF .

of f er i ngogsBNEROPHMIZsPIRSPINERS, anghoring, pralinge Ard comfertyiplyging pivariety el conical
benefit g asyﬁﬁit&f shhpie dBG SR8 EO YRR Wafi&R s nasal openings] ldhe chS, the rim
respirator evices and nethods descr.ibed herei'n may be used for a
var i et y30and/oromspirflowecsister 4oy alsmeasapes anydepitpdsoess sectinng shape; ipeluding of

sone of e 0 i ) . e t i i
et hods SR s o S SfELAY orcioh RS oot S 1R HBl0fect 28 win,
exanpl ebe girapeabdd, dtfordble; onsdjotatdelbyethi patisht sither before, after[cd 04@ig placement of

Ge ILy,, th i i d ibh h 3. i
o P E ARl R B R AL RUi R TR B ch e
(e. 9., asduftingginy modklities iichelivg MBEUT, atagy or ditenti isien, wathrizghuisade of _)

therapeutigcally, .for exanple, to cure, treat ar. aneliorate the WO g
20061069’@%@?33? W’G@%%ﬁ%@r"gﬁ%gm&yo?ndf%égﬁelggy of nedical disease
states. Furthernore, the respiratory devices may be useful in

general |y i nproei4y thig dahthsasdtioel Viewelf agembodimpgnipdasespiratory device

[ 01501 Di sease, states which be treated. by the devices_,and t hods
Hosor ] bBUCE ShaeTeR oD ey Broteo e Thg OBy gt o8t

(right - g SadcamsH Me debict dsdsdBbdontfMRlyhoveublaeaiaponcatald altalaidpwaghea

(obstructive and/or central ), sl e?i]p_ i. sor der ed breat hi

Chey ne Stevescompsses ahaldfast 28adH ), thay ks Ry daKge Btamert 3’%’%% ice may be
di sor de 5§erﬁg%lt 1 WBere e Q&E%Q@Lﬁihﬁg?ﬁ@%ﬁ@w ki Bk dr e MirecA 3RS InG¥iBE bdzes, a

fibrosis, oxenm c respiratory ure, gastroesophageal refl ux
di seasednigi(edthkithee aniactjvetve dmactee ingretigpPma he ewheddag steirlegatad on any of the

infarcti,on, ,arrhythm cardio at hy, - i : .
st enosi §€YFe ?%W&Fépﬁ‘t%?ro%awiet ﬁ%gﬁi %d:alf 15%@%%{:]?%(1\(@#%[@{5%5%’2?4& e T
gal noni go Yiad 305 89 long fas stk turalrsapirels provided byrbsotiadr canippndnnef thadadte, €.g., the

cerebral pressure, a variety of inflammatory di seases, and
degener ati ve neurol ogi c conditions. Miyreover, the devices be
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101511 The increased pressure within the & rways may reduce the
anount and frequency of "pul nonary ederma, a conmon consequence of

heart failure. Afterload and preload on the heart may_al sq be
aff ect ed; WOPP0ME3B| e, afterload and prel oad may be dBETFEAE 04458

patients with heart failure. Filling pressures may be increased or,
nmore |i kelgl%(, decreased, Decreasing filling pressure may potentially
benef i t bgldfask Nadhigrase, thedrpsepyrhedpaded orzested wo twrtgbifasayr withindhee i n

many Ca?ﬁs%agév& ding to increases in p02 and decreases in pCQ2. In
sone cases, thé level of pCO2 may actually increase or becone nore
stable and less likely to fluctuate. This increase in the stability
of pC®2 |evel s Ha41]l g Bahpweh orndscotoral view of andqitir e@bbdmaht df acent r al
sl eep apnea..and,.in tients with Cheyne-Stokes breathing, for . .
exanpl oroopatol) device F’gifgg% ‘?ﬁ‘@fﬂ‘%ﬁ?&’f’i" ° ‘ﬂ?ﬁ’%ﬁ@“ﬂb’&f%ﬁé’ﬂnq&gon with 2
.exposednisal ¢itpi Inathizfigus| thieteoate tio&iHI6N fh8saB i ayR OBadH p¥kdagblvdyis thtvn with
upper airway, trachea, brongchi, nasogharynx, or opharynx, nasal

cavi ty, SRREHOVEERISIOp 24 thsrean- Thy hpdiast 28 gerroundeboth pessagewayse pad eagh

St r uct UpRSaceR@s knciided ggkg?en-mgb_ng NeY : nefit
fromthg ingcr eg_sgd ai %ﬁ%@ pr€ssure an %F@@%%%%ﬁ?gﬁ?%nﬂ%}%a@%r

expi r at 8¢opeags fesistance to rhflownindepersiest]y andenay work lsinhrtapeonslg oc ot different times

swellin i n. el 0 ' «Jleading to increased dianeters
ot he " SAiEE R LUAE PEbRARME R spmERGHT Bty GRER o & ARGV
tol e )s s uwhiswrs Zhaendscrdasy resibiase 8 hirflov whils tHeGedall bRAG rdsROR 24 increases

i nhalation. Mreoyer, the stryctures_nmay be | ess prone to create
noi se of T RSP toapfign on eéﬁ%?‘ﬂ%’e ﬁﬁrﬁ%m?ﬁ%%%v%&ge?%nwée Fifiskpes
and/ or  aje@dw witilethe sevond Aigllowdsists Q4 edreat@iresibiiifbe 16 Sitidv. O dther SRERR i N
the WQ 2006/ 063339PCT/ US20 %?044888 ai rways may nmake it less |ikely
that t hESRFLTY AERY Z@yRreceeE Brough e lorptionadndreapiiseryafowanaysossad

f r equentiyough asBnl MtatiGPRERN 1R saldRepRea. Furthernore, .reduction in.
swel l'ing and edenma and i nproved | ynphatic flow due to these positive
pressures may Fr e_pasal congestion, .inflammation, and sinusitis
for exanple. [8&% Fig. ?@1%1IOW°#@%WI?%96wméwé@ma@t of thggespiratory

| NCr eas@viddRehefOHD HeviRGE renfcVabR %A RLE be sdd@d GOPBRMhANGS oHBN iar}féFaﬁ eafty.
partly if fluid which mght otherw se be in the Iung and alveolr 1s

driven HeAVisy is hewn nethadired Tdier Mithatds losated in thypath of the abewas ftumverses
conpli a } i e e fforn
and T or g delTey 1B (el BiER y Adlp DR AR QmIRON IR HRELE g BRiIE JBAL
cert ai rrdorss aligigensi pollanlander indections agents.t Thia flterd}8umey: reiainarovghly fixed in

bt woorl Hise ol A8 PR R E) SO nB BRRL L Fplerlcl 550 b2

decr pagespitied. Betregrmsy beplacdd wighiy ot trathe anfaca hAdmtar avrat drepgnkbntaif the

compl | SKEe agPoRe Ant AREE toThe Pten, o P B TG My Apend

obst r udhéressed taBpmepinethardifyion) 0flasse O En iSld¥irbd rThe, fixzd Gilte 98 can
frequency an everit VO may . be reduced fqQrsimlar reasons,
[01541 %F?@écaﬁegs%?‘? afde?‘%'_‘t&éQ% gggf)ﬁﬁéﬁﬂéﬁgﬂia%%\‘}{@ f‘éﬁ’@éﬁ %pé}kf-’%fl? theraripfhis

Thi s effheatilepys ey besled ifshyvdfahd REiABTEEevides hieinin' M RA S oPEESSUT €
and alterations in_transnural pressures and the beneficial effects on
pr el oadlEHEtYE o3 BEleWIRsIEtRR4f ai | i ng heart. In addition to |eft-sided
benefits to the heart, there may also be benefits afforded to the
right side of {g1@3persp! 25 dsHRONLBGioRkISTd HhnbihRféh it Bt iR Sespirato
respiratory devices described herein may result in positive shgrt-
and | orfi§vicervheshtha dedcs is remevableaind aay bs seenrediin eorogieicasionpydtit 4 masalof

t he heart:.fi : t L c s [Tkl .
posi 11 oavith FisdfsmiraRiiadtlce P85 28 B5hIES GUPPER R T RN G Tfus i
conpl i shownel lavated withinghgpgdavide, el whiels mey béip ascledraleaicdlovwed fgpid oblyquid or n

particles, debris, odors, allergens, pollen, and/or infectious agents. In some versions, the filter
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WO 2006/ 063339PCT/ US2005/ 044888 [0155] There are a variety of
ot her bengly Biddszbf ects of enhanced expiratory resi 5%@@)@2@@%4488

I ncreases in intra-thoracic pressure that nay be achieved wt t%’ue
respiratory devices described herein. Exanples include decreased

heart r ot : tl i Nyt he er
of ar r HEPRpE TRl RERESHER n AN G IR Sl B8 e el B MRS
and vengut iof the avayfduking pdriatls afextramelydirgs aipflew tortiriprastuae) inrtet andlotwr i cul ar
tachycardi as, heart, hl ock, and ot E]Ier.commn érrhyduni as. Thus, the
respi r RASTAFCHB eI HRE CAUERTE: TRSF BIOWMHas °5FE%" r educe the inci dence of
sudden cardi ac death and ot her cardi ac di sorders. Furthernore,

coronary perf ugpn@a) Mgk, bea MUREE bRfhetsPedtive VRABRS ol ek diG of %HVeRBIEOT Y
resi stance and increased intra-thoracic pressures nmay, lead to

i mpr ov esheansisg ifferyubare He sepyrihiedransiag filier Wshenasduring dahizlagipn pud sihalation
astritj eft. ¢ r ' ' -and

A e R S S T e S A

t he comppaidsobremoving heartxstalyaglestitelycratnoving) adlyisolid ¢rdiquitbpasticleidetris, t he

i ncreas i ra-thoraci c,pressures. As .resul od a ot h .

o o Al es Re R Bl R R eR, T} GdVable R SinE Bilg il e poeain

Ej he es céab@ﬁu&,respm @:E,r devices H&(@éﬂn@ i&eldgifiammﬂh ; omtseﬂl ahah&tg.l&tts, agra&ﬂgwire%stor 4.
own. rther re ern S r.l | | at a e. redguced. an

e ThE RS h oA FAOHDE BHE (hebincss Seaye PR AES) fGTganpiaton

Pr €SS Ul @yridd\Whidk Girbw LARIEHSR SiRhi RIS i (RENEEOTeddbiy tgﬂiéﬁlabﬁﬂ@lft bgial ()

ef fects on ot her gastroenterol o%lbc condi ti ons beyond t hose al read)g)1 -
e

descr i aereable filter clemenisHi2a@ad 40z away foam anaweter- Figciahahays Bemayet
lim te%léaasiﬂghﬁeﬂ dmﬁaghﬁgﬁaw(dumgmmhca@e@ A4S FEmE@Y St 3t he Rgudnd
cuspi d, pul rmoni I b

mtral, tri c and aortic stenosis may al so benefi U from

the redpiding tordjsplicemens of voreblefiiter hlements 103aand 402b tayrasds ongmother. Thus,

respiratory.. | Lt r ' ' :
br eventTOVEAR SRR ke Rikhalfiid kR0 8LE AR LI N Gl o
gener alrhaekk: demndd afitheatienm) sutidtances. On expldiion] aitfioav pessesibethrtbwpgh atdor vy
devi ces describ rein Wljl _res I n,a _neductd on in respiLa

ot e TR e BT A0gn S e 8 2B BLHE M A eRE Rl Hoa
hyper V%ﬁEilba& id@ﬂlly dord n@tﬂ&%d&b Yocgda8 @l @eistandens bitkdi digecpionunleaas swh kslesign is
anong ot hers. The ratiqQ of inspiratory tinme to expigratory ti l.- E
rati o) deaed Shgaeqvasile It%efqﬁ‘]ef’%e{og%@‘i’%wlbﬁaﬂgf ch?}F‘ijfEF@@ ?"ﬁ“ﬁ%rogﬂ%r
as el lmatkfs @XeIPkowd 1 KdBBkilENR thdIek cOsest rh@s bpéndBer apstures may be
facilitate inproved ex |rator§‘\é function. This nay, also all ow. the

pat i entPlacsd BéHhuY the movendlq filics elemeptgd P23, #1d A28 oAt IMNRiFEA o8 XIS
ventil gLlighheed N enbodi ments in which the respiratory device creates 13
PEEP (positive end expiratory pressure), the amount of PEEP (or h
resi stance generated by the device) may overco sone, . or all

! ! ( L C . , of the

intrinsic PEEPI®MEL Fig Zbimiohrer dipasioas|veewphaoeerimbadimed of @ﬁtsgb-ieﬁtt h
CCPD o rde@fc@?&ﬂé}k’ AHERRY is%lﬁ?&a%fer shd sE@SeEN CHARBRICHI WRIPBAY Basal Savitles.s
case, gas exchange WO 2006/ 063339PCT/11S2005/ 044888 L

Nasal mask 108 is positioned securely against the nose and face in order to minimize or

eliminate the possibility of air leak around the periphery of the device. The device includes a

holdfast comprising straps 1102 and 110b (that facilitate the secure positioning) and a nasal

mask 108 that is secured against the face by the straps. The mask’s airflow resistor 116

modulates inspiratory and/or expiratory resistance during any or all portions of the respiratory

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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refers to the renoval of CO2 fromthe body and addition of 02 into

the blood streamfrominspired air. Thus, p02 may .increase and pCO2
may decreaggqoRAkisksul arly in patients with COPD, but POFEs00 888 | Y
in all patients treated with the device. Mreover, oxygen saturation
may increase, reflecting an increase of oxygen blndlng t o henogl obi n.

101581 O her be i s"of red b e res tor ice may.i nclude a
reduction in di gg#ﬁi\ }s atfé.o%r‘fﬁaf 6%’5%%@?@%%‘?‘1@??&?“%’1‘ ’%/th%resl"mmfy
accessordevitdswhes ﬂﬁfdevll%ié irérAdaBle. anIEﬂa? bEBEuAB K cdhiBakiPAtdg with a nasal

significantly easier in patients wth pul nonary di sease, and nore
speci fi cCaMtY madpp ZBnaresyieniqry devips Bisther comprises a respiyatsp) gaAﬁuRPbE\A wupgikatory

B R e e S e L R

can | eadnixed axyged trethe passagewhy.oAd apflew sesistor 27 iviacludddevidey | ﬂﬂ@aﬁﬁgeway

reduce hl.Q res a patj ent ncl udi n atients
hypertens}flahm% ?ﬁf‘@p%ﬁ %ﬁ?ﬁr%ory e g&ﬁﬂ?ﬁ?}wq’ﬁw@f’%‘&ﬂs of the
pressur eedmtobﬁcy&%s tinkdige %ﬂﬂbﬁoﬂﬂl@ﬁvﬁkl the aiFRRAfRELIBPA 24 Hiktidd! eszﬁﬁanon may
pr essui 1y he order, of 1-70 mm Hg systolic or diastolic.

e A pEesy

This ma Ay whigh ﬂ)@rﬂ%amawa!iﬂ@/cs@p}#ﬁl}@gchdes Feapiratory gareinlet

(<160/ 1GQ0am: oﬁl?}SﬁJVﬁmé @le%tdfpg% %h%‘hﬁ ﬁé’tﬁntqg!id?aghﬁ ﬁﬁttﬁ'tﬂﬂdu?femstor 24is

hypertensi on, t devi ce coul used as an a junct ve thera

dr ugs orthexefore @zearﬁmsommgre@ hEh%leerth%@mequaﬂxee@psatOMasmmbb/permanmﬂl,y
p| I O-I‘ shar

per| O?m&?] %Igfg‘%r&%u%d da‘?tﬁrﬁ{ h’ncgcce!)r ?%13%?0 spt)(?aﬁ]eog Elgaayém} .3 repigtor

nont hs tven oprices it| mibgsive, beinsoine nifer fashibor Insemie sases, tnnieipgistonf gz&rsuﬁﬂ]?may

cessati af S 15 seconds o 24 rs and

rmy be. SPal et AENAR -l Bl ARLS IR el B e R il e Y

on t he omdgyle efanhfacioers o days The devices may be worn at night or

day, while awak® 'or during sleep, to slow respl ratory rate. A

reduction in bl press read/or hear t en while.th

Govice s in i ROATPCERAHER AR 0 end BBt e Do mwrewﬂae,%aé

due to Iamﬂmmashstmé tdmﬂﬁbe&&oﬂﬂpﬁﬂuﬁilfa&%ﬁs tb dBRital hipRgL(irhAation) B P&LbRD

in vvhlcglﬁthe i %Igacs More specifically, the device ma

wor Kt hQGueEREERS syt Ho B P S S HEYS (R A Some of e

10160] mspiratotydeyiceEddsaitan GereliRWhah Spinios) SFBWEHRIdr akﬁfayor% mg%%y Mhistits

ed herein

may red%ﬁhe regﬁl H% ory rate. Thus, the devices descri

may be % 2 thagrheld (PrestBatiniogrigw ta kesp arpirllovwagsision mechanifar 9res), i n
treat i nexiRGeRRirBow HINEEsthipedRY c@ﬁ%ﬁqiE%Pa 2% he
user, thrﬂcl)u%:lh mcr%aée Spaépgs rr?)at etic StAI ngéﬁhﬁgor{ﬁﬁidlg%@%hés}ggb&é

pat henighen.apd SEEB qre aﬁm@cﬂm Waileaffrang petentinb berieisrio tiglpatidntect s .
Thi s namcﬁjd%m&gpgegeﬁssense of well being or relaxation that may
allowthe user to fall asleep easier and quicker and inprove sleep
quality and 41 V\D 2006/ 063339PCT/ 1052005/ 044888 quantity. Thus, the
respira of dlag Ros gyddgvigsed her ei n represent a novel
non- phannacol o] t lrje@et,,
rel axati on. Thgmg4 c]*ehgg%sgﬁ%é usecfIa gﬁdrdgﬁgﬁg&u %ﬂg"dg‘éggghlép %? usncld fﬂ’iato
pr onot eV@Ei)dOﬁtétraRfatth ard lmlﬁdhwemmib@nrpgses A descriptit® &6sbine T ¢hese uses is

respira [ used o _treat
el | or Bet SN 188 BRI 350 iR ade AR AR b i e
ot her wi ssewell ahdnﬂiamlempps aratnoD1d Hel daadidededwkhiustivéiot [imted to
obstructive sleep apnea or restrictive pul nonary disease). For

exanple, with t ey, ce' Iace at.i e be .nore.likely to
have slightly d pg‘{?i o’ie rég?‘@?esgﬁsﬁgﬁéfi‘eéﬂ“ "Eﬁl‘mﬁfﬁﬁ?ﬁ‘@
vay, Wofeepxmtérytahﬁeara@ma&lamz«cm T2PeRBH ininked ﬂh@rebﬂ@%s aep‘aha{t) Thus, these
exhal ati on when usi nlgﬂ%%gg?d\éﬁr si ons of the device ewer alveoli may

be col | EHYEELTY CRYIESS; eqppgutisalle foyiesample e GFe. treat gf amelipwipthe e
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“to inhale. It follows that a snmaller pressure différential (between
the alveoli and the nmouth) will be required. The shaller the pressure
di f f er ent me0 2004/063349ess | i kely that the patient's conduIvoggosioessss) s
(i ncluding the upper airways and pharyngeal tissues) will collapse,

t hus reducing the likelihood of obstructive sleep apnea, hypopnea,

and snogj . : td o | om
t he res%%ngbg?n&? (f/f %‘éa\l;llet 5 %%éislcgf rﬂlﬂ%g% %’fgé&zi n. %ﬁ%’g% ﬂ%ﬁé@%@& ?Bﬁ'&%%é'tgy %Et
ar e not udehilliin gehetally pragroning itla Healehandnvdlhbeinpchflang pérsail. acqui red)
tubercul osis, bronchitis, HV, and SARS. [0163] The respiratory

devi ces may al eful in pul.non or gargdiac.-Th .
rehabi | i tat | on.sf&’:@ﬁ ﬁ%?ﬁiﬂ states; Gfblé‘é}ifaﬁ LAk Yitﬂaam%esmd pebrdsdeserihed
chroni chethiinARRY st a6ARGIted th:"Hehtd SiiREE (Bight-Sh@¥d dnti/d 1efichided), UM C
bronchitis, enmphyserma, asthma, pulnonary fibrosis, cystic fibrosis,

and pul PEmansty lkeres, sleprsanaaa (obstrustivanidiasicpntran deepadiserderedhipatbinge hayne-

pati ent L.t h. cardi L.se | i t, dilm : o]
myocar c 9P e, BiofRedbfing ARG s BB ool bEohhal E0MAR:
car di onipng aijtny, ARDPBecisenfbrosis, hypdzemichesgeatay fplreygasrogsophdpshlusilvand
arrhythma. .. .[0164] Patients with obesi Jmay al so.benefit
from t W&S{S%e h@ltallhﬁré“% 8%5]55]’\1"% @’F&?ﬁféf&m’é@"“&é‘g@rﬁ’%ﬁ °H’€F§P’ M¥pesity can
cont ri bedr@oingomisy, GArgRc valvOdiss s @ahdratehbils Bieeguigitation of themeiaalesortitle

met abolic requirement duri nq%a)?ct Ivity . and alters venti| atag‘%
-echani €& oe BYlEIoRY VRlYRD: Tiokel rapdentdsehpmicaads {nfreepsdEpregypressuze, a

pronodt i BG;-af &lifdndRktery R8RE IMd BBeniaiR ARFISAC 6RdiAS. MRERVMEStheSI NCE 3
a hi gher than nornal cardiac_ output response is required during

physi caflevinst by bengficialfor m@mb@w%ﬁ@ﬁ/@ggm@wﬁ& gtioph pswelhasoFh may
cause s 1.C lypertension, which increases left ventricular

afterl oé%}ﬁ?ﬁgg@ﬁt he device, through its potential reduction in

atel ectasis and beneficial effects on FRC, cardiac output, and bl ood
pressure may bd0iféf (The ingropsadipsessure wiithip thp aiswvays may reduce the amount and

frequency of pulmonary edema, a common consequence of heart failure. Afterload and preload

on the heart may also be affected; for example, afterload and preload may be decreased in

patients with heart failure. Filling pressures may be increased or, more likely, decreased.

Decreasing filling pressure may potentially benefit patients with failing hearts. Gas exchange

may improve in many cases, leading to increases in pOz and decreases in pCQO». In some cases,

the level of pCO, may actually increase or become more stable and less likely to fluctuate. This
increase in the stability of pCO3 levels may lead to profound benefits in patients with central —)

sleep apnea and in patients with Cheyne-Stokes breathing, for example.

[0152] Any location within the body that is exposed to respiratory airflow
(including but not limited to the upper airway, trachea, bronchi, nasopharynx, oropharynx, nasal
cavity, oral cavity, vocal cords, larynx, tonsils and related structures, back of the tongue, sinuses,
and turbinates) may benefit from the increased airway pressure and increased duration of
expiratory aiflow . In some cases, there will be a reduction in swelling andedema in these
locations, leading to increased diameters of the airways and conduits in which the airflow
passes.This leads toless of a tendency for these structures to collapse vpon inhalation.
Moreover, these structures may be less prone to create noise on inépiration or expiration, thereby

reducing the quantity and/or quality of snoring. Put another way, the reduction of edema in the
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101651 The respiratory.devices may al so be used by athletes, for
exarime, during both aerobic and non-aerobic activities, partially .
because oWvadoesiesdsentially beneficial direct effects porubsodeasss and
on-gas exchange. In some versions, the respiratory device nay be
oversized, to increase the amount of inspiratory airflow potentially
i ncr eas iafryayheayskerit leof ikl BaNhdst AR r

exchange. g [0166] The respi ra?é%i@igge?%ﬁgg%deg%ﬁgé% tﬁ%‘?‘gﬁ"ﬁ"’
may al s@PhEeqrerty 9 sponingearnseAr hypapaes. Rumhernereaisduntion ire$wedlirgsandedema

sl eep. It L W T h re sl wave sl ee

ever aroaanaliphaltfoba . RERA B bR B rallcd 8 hperdfon

pr oduct inflamghagiop, aaddinnsiys foeetamgde.t i red during the day. Furthernore,
the beneficial effects of the device may extend beyond the period of

use, and into t aytine. . as well, even when the devige's use is
limited to the @?Sg tw%‘éfeg‘;.l",’a‘\‘xﬂe‘ir?"i"ﬁ&laﬁé'é? TjcLeasy %F?{ﬂ)ﬁ!an% Eop grample,
cases, bygpamplirice mdy fefasgeariipy TR wiasHRakt B HR38 ARNIRAINA Sives is

di scharge ma b% increased. Thus, the _device may have positive
benef it ‘%ﬁ?%’f% ¥ thedrasrased AEyanesseps TRimincrensed Iiag comlancdyamemaks it

syst em gas@dr iebrefhdddndWedy! reﬁ’tgxfl é%%ﬁoﬁ%ﬁ@ﬁﬁ&mﬁ%ﬁ' : égi@x&ng}éﬁp%%e&.ﬁgdy

been descr| bed. oL ’] The respirator v escr
her ei n fiaphragma g cerain disiansafo gelriave al cortain tidelovohws dderet e, inaemtd lng or al

cavitie i i he. hat 1s .serves as,ap.entry
o e £ o aRo ey Aot 8 pleRllre Arkiiar Bitheln B} olvBo @R SuhantBing
ai ruay pessurarifitrentiabdecasasés, tbesvmes bisnliifely thhr arinkidition seempt willendlewh ces

describ r el.n. r.exanple, a. device may be.used withjn, on the
ext er naf‘oq‘s? E%fog(lt:ﬂe% ugF & B axggb“gaaré’(“(%"r?ﬁseé? fupgegmpliance gay E’éldln‘ﬁe‘g“"ﬂa’ﬂ Fent
af t er athefmqlrmopbrsevtity of obstructive slcfl&ghka bfﬁﬂp@{ﬁ& hiatteb \\BiniBrly Ssnoring

le
present.in a variety.of disease states). nay. al so be reduced using the
respira %qfuﬁn':c}’e@fié%‘fexyo@gli cymgy ey Eceaf?ffsér%ﬁtr?%ﬂ@d par asynpat heti c
or synpathetic nediated effects and/or effects of the vagus nerve and
its stimul ati of0158heThe eapireary deficamyy daihproverjdtash 8:@nDYh@Rfect may
i nfl amrbaé or% tc%t.oki ne cascade,is wthin the scope_.of the devices and
met hods  dESETTHER UIFEPEE AR - BYAHC BATEYE 304 Alteratensdn FensBural PESreiepd c e
I s usedht berefieial effecs 0 Prdloddnagérfall bE tHeThiliAFHBEO Y a8 tifkioN&- saSE ade
IS affﬁ%tgﬁj th%og%%drel ease of pro-inflamatory cytokines froma
macr ophRgeits ig,ige theregnaxnalse bsebenefiss afiferded tortke tight Siderafithe hgary Jmpyping
2006106338k EIATAANNOMARAS UL AU BEF AN SBYSERN B SRR Th G and
reactiqn, such as with septic”shock. Alternatively, the condition nay
be medilaRgtermrhangesie dhg ensteetiesand hirdests propsriendiites vas tiashe, Same pfithese

r hewyyat Qi it ¢ " b1 j.ch

{r oodod ny oy NG s, el Mt herh B RENPEGL s
ar e notcomphpatedicardiac syppashdivides puch apthose dsvelgpst i Acam Cdulialestlar (Stcer s,

0okt S BOES G0Se Bh AT RABHSRA) ARG PRS h

\(;\hh_ol alnghﬂé Pﬁai_enﬁﬁmhehys-tﬁdréaic pr:afspmttb f‘éuppoxﬁL thé patientls Bﬁ@l’s %dor_%\teﬁ lbeéduSe the
I e sea ast. ergy, act.i shock, 1 mune .

Corn o B ARy ST by B Sh PR deited nong i T e it do Bt e

hay fewentrickeit fiag susponttheRiTh,whieNARERY bé sSBRUKafRANG et fajlure and other
hyper nrex.a,qreom nophi | i ¢ granul ong, granul omat osi s, ~sarcoi dosi s,
5‘6%’]% =

septic® BHMOBHY §1583555¢ 1 18cre Ay bafedpationpindek yentricular and daftatrialisiges,
br onchibiottsin tRIMENS U IonE S Bk, IFSrth&dte, Larlita§ a%heti[l.3 DGHARE fhhs? be reduced,
pneunoul trani croscopi csi'l i covol canoconi osi's,” al veal1tis,

br onchia8l Farfige oyRutmyaydierinereaspd endecrsgsed deprndingios, the matire efitha resistance

r espi r%:g;ia/ gsyncytial virus, herpes, disseninated bacteren a, Dengue
fever, canoﬁ diasis, malaria, filariasis, anebiasis, hydatid cysts,
burns, dermatitis, dennatonyositis, sunburn, urticaria, warts,
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[01691 Furthernore, the respiratory devices and net hods of using them
may be usegtolwosmeszapplied to a variety of different typesvsioosnoiiss S.
Representative aninmals with which the nmethods and devices find use

i nclude, but are not limted to: canines; felines; equines; bovines;

ovines; etc. anqpisj NThas arepafahé@mfambybdﬁaﬁﬁﬂ&ffeﬂ'tbefémmedaklﬁifaﬁory
deV|ces descri bed. herein na al so beﬁg ed f or, use,

exampl e,
the respFysmseyndngreass uway THAC R vhf@amﬂddwﬂaée Eespigqtory
(e.g., 'd%vﬁg§ FesOiibeR Abdoth. éﬁ:vam(npeg ?HcﬁfdleﬂeérEhsE!@ﬁéﬁttrh@%ﬁd bxaoa\/efegétar@mere may

i ndi vi dual device Is use each nostril). Furthernorée
packagi rhg amegudiien gt the hweber of whuﬂmmablleclumg Itaghlimiteiso amal/supraventncular

descri b NENTR A pTaneh SRal gy ey G i BERRkR Hek b8

at | eastotir@ofinohhehRiniaee Thud-irR¥pRatonf de}VEdé§ deseibadrieteiti@apalso reduce the
respi ratora@dew ce .and mstrgg%l ons for gw to Ué-\e t he devi ce. Tgﬁf}f'
i nst r uctipeifence pEsugdensadiagd A Qg erdiac disprdats Brherpney SRpnAR deTsion

For _exari e digidd}8 it SANpRSIORS feBb Ak ORd inctHlsd 1A ProrHOfredbres

paper or plastic, etc. such I istructions may be present

t he kit gnayslead ﬁ@amwgements@raastroeaonhheeal bk idisgase (iethierthusmt gastidis, ]éﬁl‘f&tt”rﬁa

kit

. 'u b 8;c %9892%%8@ E{ogﬁigl%e&?ﬁ? Lh?am @ﬁﬁa‘l;’r%}u?&ﬁgr é}%{béeﬁ ?ﬁﬁ o'%g" h§&1£frms

present efifectanaycheontdiated hy it oomg[esmtat of the ¢seplmpes hmte@mthmshn thatak due to the ,)
t dabl e st /

C R By SRS P e S B aS R b a0 B

how t o wgebiehe réimlsﬁlﬁnoﬂsr nft@ﬂ&rescbm@s ohhickéd cbthmemsmmohmhm patfents are

addi tional sources_for instruct wehsi t,e addre

whi ch i AKPEIEVPIHEhENEE RSP %@Vﬁl& a&)la@'ab@ﬁ?uce dpied Back iffo ik

, 101711 5588médby GWAHRE:EHAHPA-BRrRIcHretkhe! THe e dﬁbés@fesinkdtéi@ﬁéﬁb&sﬂﬂa}&m@e
not by way of I'imtation. A Renpvable Application in the OrabeCawty

[0172] Aepefigal cfees 9o otben gagresateprlesic ﬁ@}dltwé beypng those pligady descrt
any of the devices shown in Figs. 1-3) may be placed into a subject's

mout h by nedi calpig Se&@fal:v%eméecsaqnau&ah?satnoIn&u&@ﬁ)nhfuat , @S ew ce
may be secured in place by the subject's teeth

ton
pal at e mulrem?)@ldoarorqqrégwg%m@awtwm@r t!scerﬁmémvémwgc q?ﬁ‘?élﬁ mﬁyr?&o
the | awyeAG88ontk Qespfdtory devices described herein. In partlcular, the respiratory device may

effect mitral regurgitation and may help prevent further annular dilatation (a byproduct of heart

failure and generalized heart dilation).

D

[0157] Use of the respiratory devices described herein will result in a reduction in
respiratory rate, which may be very helpful in diseases such as COPD, asthma, hyperventilation,
and anxiety disorders including panic attacks, among others. The ratio of inspiratory time to
expiratory time (I:E ratio) may be decreased with the device. Tidal volumes may increase as
well. For example, in COPD, the increased resistance may facilitate improved expiratory
fiunction. This may also allow the patient to benefit from larger tidal volumes and increased
minute ventilation. In embodiments in which the respiratory device creates PEEP (positive end
expiratory pressure), the amount of PEEP (or resistance generated by the device) may overcome
some, or all, of the intrinsic PEEP that is common in patients with COPD. In patients with

COPD or other pulmonary disorders, gas exchange may improve. In this case, gas exchange
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skin. Thé respiratory device may also (or alternatively) be“secured
by use of an adhesive, a securing strap, or by other holdfast. The

use of an @ ﬁ(ﬁsl}u\é%;;my further inprove the seal bet'mepc{[gﬁoggzo\r@%gy

and the oraﬂt}caw The device may be worn during the ni (
while the patient is awake or sleeping. In sonme cases, the device nmay

b . ; : _ . Ut
D " S OBl PG RIS RGO of AT Bood SR,
suf f er i nigspired irCORLY, pOeaky idcpiabednd pCh ey denvase, particulbyii®patients with

hypertensjgn,. gastroesophageal reflux disegse, hiatal hernia and .
ot her me g%h b PR £508 Y_ffefﬁf A UpRed ik degevice. Moreovers gy geysafiyation
sone enbagdy MRRbs, rdnBGind @K ikfealOb#kysth Hiflih®@WhemlgBlobtd | nhal ation, the

val ve nechanismremainS in the open position as airflow proceeds from
the external environment into the airways and |ungs. Open position
nmeans any posi t i[8¥8] nOlisr benefitsitredritydhs rgsnifaary 8eyi¢esmaydacladase weuction in

achi oved a8 gttt Rts ARy (len Uy SR Jois may
ai r f | ow malei lstathing sipmiticandy essictes patichsdvithgnirherary deease) gndmhzl spediberlly

the airf fromthe airways and lungs to the outside environnment
occurs, éﬁﬁbé’ﬂ&)gﬁ&‘?ﬁg{ﬁs?esi stor (e.g., a valve nechanisn) subjects

this exhalation airflow to greater resistance than during inhal ation.
Thus, resistanc¢0xsay i Agptenivaklgirhedtioned, the ssspirhiady dexibed debdribad herein may

resi.stange rovi.djn he,  desired effect to . fhe subject. B. Regpvable
hopl b ardeoest ettt TR B Showh ot Sov B biggng B gon ST RS | co
adapt ed re@uctivs & blBod giessikas Thus; @ deVict tag reduddMo6d pretiarede ¥ ipatdit, Shdiding
in Figs. 4, 5, tﬁ% and 21) may. be placed jnto o[ﬂg,or_ r@re of the

subj ect 'REIFUE PR PesiFnsien(SEde i apd BHmERary) "%h?ff'_ tign, iy Bhoad ReFsHE ay be
The 1 espykalioid/delbdsklic "TRYIRBRSE Bls3d ﬁfeestA AGEbe Hn thBBrRHEF £FE mn Hg
nostrils by the interaction between the noestril cavity and the

hol df astsy#pli¢ eredigptalicc dhisampyduinanhy patiFntde nommahird 46/¢mun Heporgrarpprmal

nasal oau iy 00D IR Bl balclE e RN SR o) RN, B0 Rl i

t he be used as an adjunctive therapy to drugs or as a stand-alone therapy in some patients. In some
versions, a respiratory device as described herein may be used for short periods (minutes, hours,
or longer) over a span of days to weeks to months to offer longer term benefits for weeks or
months after the: cessation of therapy. Treatments may last 15 seconds to 24 hours and may be,
repeated over a regular or irregular interval, for example, on the order of hours to days. The

. ) devices may be worn at night or day, while awake or during sleep, to slow respiratory rate. A

reduction in blood pressure and/or heart rate may be seen while the device is in place, or after
the device has been removed. This may be due to hormonal influences whose effects last longer
than the period in which the device is in place. More specifically, the device may work though

either a sympathetic or parasympathetic pathway.

10160} Expiratory resistance may also prolong expiratory time, which may reduce
the respiratory rate. Thus, the devices described herein may be used to reduce respiratory rate.
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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patient is awake or sleeping. In some cases, the device may be worn
around t hewochemossssThese devi ces nmay provide benefits tpgTAsRI0S04i43s8
suffering from COPD, heart failure, sleep apnea, insomi a,

hypert ensi on, gasti oesophageal reflux di sease, hiatal hernia and

ot her :%Eﬂgﬁﬁl TRANE tiPRRioryaRviB idsOMRH hRfefMefldSdnY a novel non-pharffdbiotic | N

sone e Iments, the respiratory device worn in a nasal cavity works

as fol Imetled direiting insomaiagndprometieg felxation dbp dayiesmae hewsed troughgut the
open pogsi ti a irflo f xternal environnent into
the air ?? %%’&??H’f?ﬁlso\%%&%ﬁ%&? aﬁgg‘)ﬂr}@glﬁl any position in which
resi stance to airflowis reduced or mnimzed during inhalation nore
t han exhal ati 0[016]]“ §hmyp1tae)r3adbm®sdebcnhedﬂ@ranynagfalsbme ugdrtd treay or

resi stor enbod], s descrlb d earli.er r exhal ation,..th

ai rf | odeligRe ecf'?ie*t”ﬁﬂ'p&li’{'}g?‘ffeme‘?{ ?Wbﬁ’?r‘?é%‘irg%cur s,
and Va'lxeuaﬁ&nmmgwhhe%stéd%sbeeabe«&eagléegrapaéar& h@Widtive pEIRRhE

resi stance than during inhalation. Thus, resistance during inhalation

i s | esdlisehseh Borlexampleowith @l§|dsYlam@@13°9f@ﬁhﬁlﬂtﬁga3tbﬁén@"éé’ko]éd° breshightlyo
t he subj t t

i e 11 oSt o B s kbS] Pl oBY hEEAR ol ’?’5%9?”%’?%55%%
si ngl e in &Eﬂungtaﬁeq,exﬂd\aﬁ@ewhdmalsmgesgmbatmesmaofthb dwmth@wehéVM@aw be
cavity

ERIA CNTIERMETUNIREEN (LS s T e e e

t hr oughiuaing theesbseqbendb@atis Mo&ed’veﬁ puﬁxamanyycodgasnmemtdqmlmgndmt@m mdy ﬁw {
t hrough the other naostril Renovabl e Fi t.erlng %g)rpl f—fﬂ%f |nuthe
Nasal CeevPduped, CRESDDEFOBEE BORETP TS S GSP DI B ) Teduire lesk & PO SRR
one emgeingRNYt f@ilo&Maf@&meﬁp&ewtﬁfaen@l [&ﬁpéeh@ﬁdmyedﬁ%\ﬂd@e: meuth) will
respiratory device as shown in ejther Fig. 24 or Flgqep; IS E@aced

into orke resuitetr Eheymalleethe prseee differraSily theéeswkﬂwa& 'S SARAUCERE [y
the su ﬁ%ﬂ APEUHES Wil cdIases Edk eGicifig the
nost ri Pm%gs J"fmb{iﬁﬁélﬁe]ﬁ?&?g%actl o(riljﬁ %veen t%g hocdf gsst of the1 %ew ce
and t hdikslilxjedef bbstnmmeralﬁep)apneﬁhmleeao@deﬁﬂoﬁ@mesl ve may further

i mprove the seal between the device and the nasal cavity. The device

can be worn duyg lﬁﬂj tﬂﬁ“eclﬁb 1sé3§esqﬁ‘é§~aléMHeh&ittffH?n %trés?ﬁﬁtofﬂe@l&@ms@rﬁbed

sl eeping. In s nme ‘cases, e device can be worn conti nuousl| g These
devi ceshersity Breewxa@s@en@ﬁdq st e not Binited t IERRERR (PTERHY 4pF Begitels and

al l ergy-rel t pest - nasal drip, and other
medi cal cgmf%\&ﬁ? sercélzos egcf]f dﬂﬁv’réen?lns [0177] In some
enbodi ments, the device works as follows. Duri n? i nhal ati on, the

fixed cl eansi n{P163) t Ehe Bepiorydvdedsimayclsdesispiyl inipvinaenanoey rdiacer

o g e 55X AR, 0B ML OPAS TR i A RSB grene

t he ai rindydingat rﬂoumysedm chivericoorpsibdtes, enphyscmmﬁma{mémpnwéb@ﬁea%ﬁl%g
filter 98 remain th of ,th f

cl eansitﬁﬁosﬁ? PRERY %Bﬂﬁ@pé&%’ %tAfé?rSatn%'\e/’ié’ {shg\gte ﬁl\é%y+§,s[;s£§?{% ow passes

t hr oughatdiad dgdselchidirigrtiut Ao lipgicdes: aagmal,rtdydcm)dxal infarefioh eighterdeft sijed

may be preferable for the eansing filter not to add addi tj I
esi ot s o FEHImORSTTDS IS Of. velipicpest s Py RO R e
sone cases, that addition of resistance to inspiratory and/or '

expiratory air fgigw rraa{nelae »ﬁﬁﬁ«bﬁee:dy mb alElﬁB@iéﬂbﬁ&nmmtsbloE‘tlmpaplm@ry
application [0 I n one %rrbodl ment of .th r&d
usi ng adwes%)dqsmhsﬂwe@em@@sﬂx Fr8 G@aiibEls 1 RYRAFIST Wt‘?li‘?f@““e?én Y, eﬁ?"é‘t’: Ed

into Oniﬁcrge;seaﬁE %e?efboh@ Fqufx'éHa@zﬁ Huﬁhé"&‘ﬁ@ﬁ}} hei dérS R BREy ROEIARE BY radiciBy
t he subject ere | In place the subject's nostrils. The
devi ce ihastidpal resirat danamg(F%@é and gmno(tmg dfagpctawﬁu Paesity anayplsogpiuce gardiac
2\(’)"?]15 ?na%ﬂzatggi I?englillﬁi'lé} tﬁa%%n@%sc%dxa ug ?éé}gr@%e £3Bql d‘ﬁ’ﬁflﬁ’g hyswa.l activity.

ese devi'ces Y provi bene Its to
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WO 2006/ 063339Pa/ 02005/ 044888 101801 The respiratory devi ces
may i nprove the respiratory, cardiac, and general health of the
patient bywahilspldsso the effects of pursed-1ip breat hige,yidhisiiasss
adopted instinctively by nmany affected patients.or by m mcking the
expiratory resistance produced by non-invasive ventilation.

Physi ol ogi cal |y, the devices described herein nmay provide the sane
benef i ciTafs iafure pay cause sypiswic Bypsaensione which jposeasesdelt vengriqyias afterlong; Thus,

speci Ti ol deYice! tm%%it{gﬁgﬁngg%ﬁgﬁ H RS ARTERARIAN o BRI Likiec

rate; and 1 ncreasi vices may al so provide
benef i cicalput; andiblacd ptfserctrsay tierséfukin patientkewitle alssiy.bl ood pressure;
" decreased afterl oad; decreased prel oad; decreased heart rate; and

i nproved ejecti ragtion. This in tur reduc h r gbabi L, t
of the affect edﬁgééli et "ERRTRPE eﬁ'ﬁ“@%&fﬁ%‘i’%ﬁg}' ﬁ@?&?ﬁff’gﬁa{ﬂp e durinlg
pul nDnaLyhedRBR. ant hee R0 eaivand, Rkhy beearebRke pRamalabsnefitiaCdifeni C
obstructive pul nonary di sease or heart failure, Furthernore, the

devi ces efgsfs oF e peartandongas exchange- HQBIStVAERONSS the FeeRiratQyy CRECHRAY Bht

from  versized, to increase the amount of inspiratory airflow, potentially increasing the amount of
constantly pursing the lips, or having to be connécted to a

non- i nvazyses taamijteditoghe lungs far gasesthangey ' - tube. In contrast to
pursed-1lip breathing, which cannot be perforned during sleep, and

non- invasive Vv | s i . i j j ;
(and=gcannot be @ggeéd glf}{re?%a ﬂ%ﬁgﬁ%e ’ %Jc:draetrsr%rgdgg hg]f% E‘&gl&{ %1155‘;%{1!'5%(} ﬁé@%ﬁnc

t hese/ dend nwsthempeytic effedeon sieape Skep quality may be ymprevids with owre slewoeaveut

the entiye day. Furtherppre, r ic LAt or i e a

cl eans! Ao HE¥er gl ERE T oy KERL RS st BB Rt ]
These dewiybedess izt dasng thadee| Furtheddre) dasbeneficielteibs ofithe tiedext iagextend

di seases su as .allergies, sinusitis, sleep apnea,and.others. ;. .. .
descri b@&y ‘ngrﬂﬁ Ryriod ofisd, &t "E)tigf]dsaﬁ"fle ﬁjﬁ?lﬁfgfrf @H%u%g% Y céatseu%% Is limited to
ap Pl i Ca&ﬁdlﬂ@)t@éﬁg.gdhérﬂthé bdes is%&eﬁhéjf- aﬁsdrﬁmcaaes; s:hgpa&l?elﬁc idiglclmrgmhag Beireliyced
reference_in their entirety, as Jf, each individual. publication. or
patent APHPI R?é%SV’BHa%}Cé{‘%b@&? PPt BF 195reaied- | i et fpay ha‘fe&?f‘élaet o be
i ncor pof,alegts Mihe hBSRIRE BEvoubRPstérh ! Thils MhyQiifeR BiheAbiRl dySiainicfifebs ab Gkl as
its disclosure prior to the filing date and should not be construed

as an0 &l efscisnsomisant vhinh hoyealeady baspdprcribed-i s not entitled to
ant edate such publication by virtue of prior invention.

10182] Al't hough[rowﬁ fP-eaPiRB RVRH dakiRtaheRabRapisSEd Redin stheone
detail by way of illustration and exanple for purposes of clarity of

under st deraiiong besidesitae rasalanfl grahenyitiesrindsed, Fdewtian ohePerhrthat dgparyesianan
t heﬁts egfr?])abﬂ negcml?c%ioﬁ Re résﬁﬁ‘&@y%ﬂﬁo@for b S dsR\eBRddcaRy diRAly drRbhdit¥or

char i cations nmay be nade thereto wthout de[l)artl ng from

t he spi rirflowmaybepdit fion the usemféhedisviced deiseribed herein. For example, 2 device may be
used within, on the external surface of, or near a stoma site (e.g., for use in a patient aftera

tracheostromy).

[0168] Inflarnmation (which is present in a variety of disease states) may also be
reduced using the respiratory device, possibly via the aforementioned parasympathetic or
sympathetic mediated effects and/or effects of the vagus nerve and its stimulation. The
treatment of any condition mediated by an inflammatory cytokine cascade is within the scope of
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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Wiat is clained is: 1. A nasal respiratory device for use while

sl eepi ng W%@?’Qﬁﬁd to be secured so that it is di SPOsEfhudlodifint

partially ou e of a subject's nasal cavity, the device Conprising:
an opening configured to conmuni cate with the nasal cavity; an

airflow resistor in comunication.wth,the.openin wherei n, t he
i 111 owCHERIE pipadelCalign A Gy R icth 3yt a8 B BREP bk SlIenaRyEly; the
exhal edcohitietOhay bemedigted bga loaligd iiflaennidicy cgfmme @adcaden BEid rhéunditdid
i nhal ed t hrough the opening; aB_d % shapeabl e hol| df ast Qonfigur_ed
to seal aHRS &"é@?{?ﬁé $OREIRAS lchg?iﬁi P&ﬁifﬁ‘l@ iealgdusingdhe 1egRirafoss depeAsc e

is dis s @l { de . s ' LY.
) The” BESpal nerlif ey bl el e B (U BlndiCifls SUHE Shyrto S BerGAten,
r esi st operitenitis,Hancreatiid, teerativer pasdontebraness, stutn oristhensd colitis diberticulitis,
t hrough _t.h eni when, the ajr,fl ow.or ai.l sure differentjal .,
acr oss. PGPS PeatRsit o Slensits Shalec SN hmlsis, B L0, enfrifi sViipmigrs
respi r atiigease deihnRCalldrgy; badphy fhetioMA6EIS irfimbuRecomhiléd divéate; Sigah Mehdrbia,

configured tqQ increase the resistance to air. exhal ed t_hroucgz t he
openi ng GRREHSIOHIRIMY O EARDCETOSIEHIBY A§ver, SRSiSs sppHceIning adaigKic shocke$a5aeia ne

ai rf | ownyRshat o, &ﬁh&ﬁn&%&%&%&ﬁﬁi&ﬁh&k%& ost; septiCaBASH, _

respiratory ‘device of claim1, erein the airflow resistor conprises

a flap ¢rifhdymitissvaghhss, paostatitis,auesinitis bropchites, erphystme thinitis] cystim 8pwsis,

t he airélll1 i S Eﬁ | - | LQ of a

02 % S BB AR AR, O 2

| NsSpi r aplearyngity pleatisy, yinusits, mflusndaetespimorg byeytid: virus hdrpeb akissertimd®d 6. -

The nasal .respi ratory device..of. claiml wherein the hgldfast

conpr | Sg%ctgegﬁaaggn%xﬁey c Cﬁ%lﬁl% Izpa?ana, 1J-ilar1asxs, amebiasis, hygatx% cy5ts, burns,
dermatitis, dermatomyositis, sunburn, urticaria, warts, wheals, vasulitis, angiitis, endocarditis,
arteritis, atherosclerosis, thrombophlebitis, pericarditis, myocarditis, myocardial ischemia,’
periarteritis nodosa, theumatic fever, Alzheimer’s disease, coeliac disease, congestive heart
failure, adult respiratory distress syndrome, meningitis, encephalitis, multiple sclerosis, cexcbral
infarction, cerebral embolism, Guillame-Barre syndrome, neuritis, neuralgia, spinal cord injury,
paralysis, uveitis, arthritides, arthralgias, osteomyelitis, fasciitis, Paget’s disease, gout,
periodontal disease, rthewmatoid arthritis, synovitis, myasthenia gravis, thryoiditis, systemic
lupus erythematosus, Goodpasture’s syndrome, Behcets’s syndrome, allograft rejection, graft-
versus-host disease, diabetes, ankylosing spondylitis, Berger’s disease, Retier’s syndrome, or :)

Hodgkins disease.

[0169] Furthermore, the respiratory devices and methods of using them may be
used by or applied to a variety of different ty;:;es of animals. Representative animals with which
the methods and devices find use include, but are not limited to: canines; felines; equines;
bovines; ovines; etc. and primates, particula:ljr humans. The respiratory devices described
herein may also be packaged for use. For example, the respiratory devices may be packaged
individually or as a set (e.g., in sets of pairs, particularly in variations in which an individuat
device is used with each nostril). Furthermore, the packaging may be stc'ril e, sterilizable, or

clean.
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7. The nasal respiratory.device of claim1 wherein-the hol df ast
conprises gd Q8h . The nasal respiratory device of claim 1,
further conprisi nasa rimhaving sufficient strength toPQG%@P?"“"L“P@
opening in the open state when at | east part of the nasal respiratory '
device is inserted into the nas&wcawt 9. ,The nasal respiratory

devi ce of cl ai mi%7 MIF%HE?PIFF?& Q?FQESP“EWFQ’%%Y al§o heipevidgdas part of a
confi gur |

10 The FabdincHadishPleloDond U delRED EABITRIA o B 18 MO S HRSY Hevice
secur es a#nfh@mstrasctinng tfcarshpwrtausmkre dhaicec dhe mstantigonare atnemily\mtolrﬂdd@hh snitstdé
cavities rat devi ce of. cl

Comnri o iieordife bl T prtit e A e e int B B pietetle; e o papgr o
drug or phetle,eeeA suck ikt instredeisaity. be présdnt id i k8 884 pacRE ihatOfMhe

devi ce of Ial%l wherein the airflow resistor is secured within the

openi ng.labeing ofithe contangr of the kition perppongats hegeod {i.colagsoniated Wikiahepaskeging or
hol df astsy@hadiggak) eﬁélrltn' ok ¥mBAHIHOHE §e ﬁlﬁﬁmﬁ&?ﬁr@%esen@- Aldthbnic storage

COFTpI’I S| Ng. a hasal resgl ratory deVI ce of clal I nstructil
on t he et fd¢ prepant pme sitablsspinpaietregdatistarege medium, e.g., CD-ROM, diskette, etc

The instructions may take any form, including complete instructions on how to use the device, or

references, directing a user to using additional sources for instructions (e.g., 2 website address

’) with which instructions posted on the world wide web).

EXAMPLES
[0171] The following examples are offered by way of illustration and not by way

of hmltatlon

A. Removable Application in the Oral Cavity
[0172] A respiratory device adapted for use in the oral cavity (e.g., any of the

devices shown in Figs. 1-3) may be placed into a subject’s mouth by medical personnel or by the

"subject. The respiratory device may be secured in place by the subject’s teeth, gums, tongue,
lips, palate or shape of the oral cavity or surrounding anatomy including the jaw, nose, chin, or
skin, The respiratory device may also (or alternatively) be secured by use of an adhesive, a

j securing strap, or by other holdfast. The use of an adhesive may further improve the seal

between the device and the oral cavity. The device may be worn during the night or day, while
the patient is awake or sleeping. In some cases, the device may be worn continuously for
extended [Seridds of time (e.g., minutes, hours, days). These devices are meant to provide
benefits to subjects suffering from COPD, heart failure, sleep apnea, insomnia, hypertension,
gastroesophageal reflux disease, hiatal hernia and other medical conditions mentioned

previously.

[0173] In some 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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15. The nasal respirat orny device of claim1, wherein the shapeable
hol df ast R@Rbdfemea conpressi bl e hol df ast confi gur ed e
nasal respiratory device by expanding within the subj e@@ﬁﬁdg@aﬁﬁg]
cavity. 16. The nasal respl ratory devi ce of cI aim1, wherein the

?capi 1 AEBRy HEV BB R Ao EPiS N AEY LA S eS ARGy B Sxlow

conpr i Sk thed@hayaid iengsab e o@tside ei;&ronﬁmt 8@‘51?5' aﬂmmﬁr&l@wqésist&e(& gGa of
claim1l1, wherein the shapeable material conprises silicone. _19. The

nasal relygimeshgrsn)fubicsts ﬂaﬁ exialatian airflay oy @eaten rREstarca HaaEng inhelption:
s a d|
ospi r APy Slel YU SpeteOU 0, Boh LR B prcling AF aBERAL ot
secur edo &ersaljsctt he opening and configured to open from an attachment
site that is not on the periphery of the opening. 21. The nasal

 Of ) fukther conprising a tubular body

. 2] 0 % d

sur r ourrth-y fi—tre-wal | of the passageway through
t he tubul ar bop{mu]s ﬂa‘éﬂixdaeiry Ham& akim«giﬂoudsmltheanesﬂ chﬁt},qﬂgh aﬁiﬂef the

passageway. nasal_ res tor e for use whj

P ad St ees v Eger o Sb 7t 2 eaoed e 85 OF YT oy e SHRST Sy
conpri %y@ﬂedlcﬁppé?ﬂﬁﬁbm H?QH& SiBjCERmsQf. CRHE ﬁ@:ﬁﬁir?d%échnéy@: séélﬁbd?ﬁtpi&e
nasal cavity, an airflow resistor in conmunication with t

openi ndn thetssbiestis nosilaby the deradisndebyeen theaentil gy dnd @euhﬁ@faéag%h? he
resi st apee. LO Alin fﬁ)ﬁ% ﬁgn& Er ?HQEE toEﬁn Q&B%ﬁl\rggja&?urﬁﬁr {PRrEve & Beal Btween )
resistance to alr 1nh roug e openin

the devnce and the nasal cavity. The device may be worn urmg the night or day, while the

patxent is awake or sleeping. In some cases, the device may be worn around the clock. These
devices may provide benefits to subjects suffering from COPD, heart failure, sleep apnea,
insomnia, hypertension, gastroesophageal reflux disease, hiatal hernia and other medical

conditions, as mentioned previously.

[0175] In some embodiments, the respiratory device worn in a nasal cavity 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 may be achieved using any of the airflow resistor embodiments described
earlier. During exhalation, the airflow from the airways and lungs to the outside environment
occurs, and valve mechanism subjects this exhalation airflow to greater resistance than during
inhalation. Thus, resistance during inhalation is less than exhalation resistance, providing the
desired effect to the subject. In some versions, it may be preferable to regulate the airflow of
bath nostrils. For example, it may be desirable to have a single respiratory device that regulates
airflow into the nasal cavity (as in Fig. 27), or to have a respiratory device that has 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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an-adhesi ve hol df ast configured to attach and seal -t he nasal
respiratory device around the opening of a single mostril. 23. The
nasal respMOEd066/863388vi ce of claim 22, further conprisi n@TATHBN44888
supporting the opening. 24. The nasal respiratory device of claim
22, wherein the holdfast is configured to secure to at |east a

port ion of the $MI6ECln &ﬁﬁﬂﬂﬁduneﬁﬁoftﬁélﬁzem&ﬁorﬁﬁﬁ@éfe@ﬁ:%&y‘ﬁﬁﬁb&% Of
claim 22, V\/nerel n the airflow resistor rises_a flap valve.

The nasdPSHIGEREY A3 shews weither Rig.24rar fﬂ 2 ) lrﬁm@nemfh@@t oéthe

hol df ast | G -
least pariRefTisbBbPRelt SERULE 4'\G BERM PR LBk 1L 1%%8?%@ in
respi r attbe ;ubgimi 5 pestigle és 2.niogt ths ubehativhibatviegn dmri;bhlﬁst difthe devdeeckmrd dlie subject’s
nasal cavi asal, respiratqry. devic yse il.e. sl eepin
ond- ada et o el 2R athesse P okl sty e sblioeli Sondlie b he sl
out si de @vigybfledevize BRASH woR\dufiNg thehgyhe @r\/da‘:}ewﬁmé prﬁleﬂﬂls a@rak@&%ﬁgﬁ}ﬁ@y
configured to comunicate with-a subject's nasal cavit Y;

havi ng SAFPIREFAsAT thedeuisg ern bovarSpRITIoRHE 'ﬁ%@%éfwﬁapmmrqw mp@ﬁis to
state whgp e&@a;m@glﬁ&@m @sI%BEDéll 1 Qfed alsééaéseéxh &@ nm?mgﬁaﬁ& other
cavity; an air W resi s In c nication wt e passage

wher ei n m¢d@ahalim¢m®mr@e¢hemmhl bits exhal ation m)re t han

i nhal ati on; and a conpressi ble holdfast to seal and secure the

nasal respirat °fot7 ﬁ]gvhf;s%m%%n-}bla ehlRCamd 6 b&s%f@ﬁ%ﬁdp%{l a@ﬁﬂﬁ&m the

partty outside ect's nas cavity ere n
conpr sé’sceécls&mprg@w B8 er mv@biea;leansmﬁltéfﬂéﬂ fiitera lairfles fionathe nytenhel\n ce

]9]; clai @nleODmvgﬁ%&%r% 1{p %sers]?ntg Fh%%ﬁ:w%? dhslr?gss f)umqg Bxhalrion, it whEen °W

proceeds from the airways and lungs to the outside environment, the fixed cleansing filter 98
remains in the path of the: airflow, while the moveable cleansing filter 100 may deflect or move
so that less airflow passes througi] it (and more airflow passes around it). In either case, it may
be preferable for the cleansing filter not to add any additional resistance to either inspiratory or
expiratory airflow, though in some cases, that addition of resistance to inspi}atory and/or

expiratory airflow may be desired.

D. Removable nostril opening application
" [0178] In one embodiment of the methods for using a respiratory device, the

H) device shown in Fig. 22 is placed into one of more of the subject’s nostrils by medical personnel
or by the subject where it is kept in place by the subject’s nostrils. The device can be worn
during the night or day, while the patient is awake or slesping. In some cases, the device can be
worn continuously. In this way, these devices may provide bene.ﬁts to subjects suffering from
sleep apnea, snoring, and other medical ailments described herein as well as to subjects desiring

improved athletic performance.

[0179] In some embodiments, the device works as follows. During inhalation, the
device props open the nostrils to minimize airflow resistance 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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29. The nasal respiratory devi ce of claim 27, wherei-n the airfl ow

resistor Wé,g@%ga flap valve. 30. The nasal respi rﬁéﬂﬁéogﬁ’x‘isﬁ of
o i ot Torm

claim 27, einthe rimis configured so that the rimdoes
a conplete seal within a subject's nasal cavity. 31. A nasal -

respiratory devjce f . whi | e sl eepi dapt ed t d
it Fenct par 1 W91 o feetamriony By Besind R AR A A S
openi ng,.cONGf G bkt By FRAATEKIRE B ffedds bf phrb&i-Mipbrahthiad \Whilk is adaptedi 1 f | ow

resistor in confrunication with the opening configured to increase the
r esi st dnstinctivelpn by mewp affecied mationig pr DheirdipaAg fig ekpTaiRry Aeriskance arpdpges by

ot it acloaBreaFalE. Fhyidlebieell. HaScRED AR Ahein B BSUAS WeRore

around Hehefigigleffeoy aothoses sdpeaidneedinpurset-lipibrdathing, egeeticailyy imprvinglujxegan s

mout h. saturation; decreasing respiratory rate; and increasing tidal volume. The devices may also
provide beneficial cardiac effects, including: decreased blood pressure; decreased afierload;
decreased preload; decreased heart rate; and improved ejection fraction. This in turn may reduce
the probability of the affected patient developing hypestension, heart failure, pulmonary edema,
sleep apnea and other sequelae secondary to chronic obstructive pulmonary disease or heart
failure. Furthermore, the devices may offer the significant advantage of freeing the patient from
constantly pursing the lips, or having to be connected to a non-invasive ventilator via a breathing [D
tube. In contrast to pursed-lip breathing, which cannot be performed during sleep, and non-
invasive ventilation devices that are used primarily at night (and cannot be used during the
performance of daily activities), these devi.-'qe's may provide increased expiratory resistance
throughout tﬁc entire day. Furthermore, respiratory devices maSr be provided for cleansing the

inspired air and also for propping open the nostrils. These devices represent novel, non-invasive

methods of treating diseases such as allergies, sinusitis, sleep apnea and others described herein.

[0181] All publications and patent applications cited in this specification are herein
incorporated by reference in their entirety, as if each individual publication or patent application
were specifically and individually indicated to be incorporated by reference. The citation of any
publication is for its disclosure prior to the filing date and should not be construed as an f:)
admission that the present invention is not entitled to antedate such publication by virtue of prior

invention.

[0182] Although the foregoing invention has been described in some detail by way
of illustration and example for purposes of clarity of understanding, it is readily apparent to
those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the

appended claims.
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What is claimed is:

1. A nasal respiratory device for use while sleeping and adapted to be secured so that it is
disposed at least partially outside of a subject's nasal cavity, the device comprising:

an opening configured to communicate with the nasal cavity;

an airflow resistor in communication with the opening,

wherein the airflow resistor is configured to increase the resistance to air exhaled

through the opening to be more than the resistance to air inhaled through the opening;
and

a shapeable holdfast configured to seal and to secure the nasal respiratory device so
that the device is disposed at least partially outside of the subject’s nasal cavity.

2. The nasal respiratory device of claim 1, wherein the airflow resistor is configured to
decrease the resistance to air exhaled through the opening when the airflow or air
pressure differential across the airflow resistor exceeds a threshold level.

3. The nasal respiratory device of claim 1, wherein the airflow resistor is configured to
increase the resistance to air exhaled through the opening when the airflow or the air
pressure differential across the airflow resistor falls below a threshold level.

4. The nasal respiratory device of claim 1, wherein the airflow resistor comprises a flap
valve.

5. The nasal respiratory device of claim 1, wherein the airflow resistor alters the
inspiratory: expiratory ratio of a user wearing the nasal respiratory device so that the

inspiratory:expiratory ratio is between about 3:1 and about 1:10.

6. The nasal respiratory device of claim 1 wherein the holdfast comprises a shape
memory material.

7. The nasal respiratory device of claim 1 wherein the holdfast comprises a foam.
8. The nasal respiratory device of claim 1, further comprising a rim having sufficient
strength to support the opening in the open state when at least part of the nasal respiratory

device is inserted into the nasal cavity.

9. The nasal respiratory device of claim 1, wherein the holdfast comprises an adhesive
configured to secure the nasal respiratory device to the subject.

10. The nasal respiratory device of claim 1 wherein the holdfast secures the nasal
respiratory device in communication with both nasal cavities.

11. 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.
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12. The nasal respiratory device of claim 1, wherein the airflow resistor is secured within
the opening.

13. The nasal respiratory device of claim 1, wherein the holdfast at least partially
surrounds the opening,.

14. A kit comprising;:
a nasal respiratory device of claim 1; and instructions on the use of the nasal
respiratory device.

15. The nasal respiratory device of claim I, wherein the shapeable holdfast comprises a
compressible holdfast configured to secure the nasal respiratory device by expanding
within the subject's nasal cavity.

16. The nasal respiratory device of claim 1, wherein the shapeable holdfast comprises a
compliant material.

17. The nasal respiratory device of claim 1, wherein the shapeable holdfast comprises a
deformable material.

18. The nasal respiratory device of claim 1, wherein the shapeable material comprises
silicone.

19. The nasal respiratory device of claim 1, wherein the shapeable holdfast is a distinct
structure from the airflow resistor.

20. The nasal respiratory device of claim 1, wherein the airflow resistor is secured across
the opening and configured to open from an attachment site that is not on the periphery of
the opening.

21. The nasal respiratory device of claim 1, further comprising a tubular body
swrrounding the opening, wherein the wall of the passageway through the tubular body is
parallel to a longitudinal axis through the passageway.

22. A nasal respiratory device for use while sleeping and adapted to be secured over a
subject's nasal cavity, the device comprising:

an opening configured to communicate with the subject's nasal cavity;

an airflow resistor in communication with the opening, wherein the airflow resistor is
configured to increase the resistance to air exhaled through the opening to be more than
the resistance to air inhaled through the opening; and

an adhesive holdfast configured to attach and seal the nasal respiratory device around
the opening of a single nostril.

23. The nasal respiratory device of claim 22, further comprising a rim supporting the
opening.
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24, The nasal respiratory device of claim 22, wherein the holdfast is configured to secure
to at least a portion of the subject's nose.

25. The nasal respiratory device of claim 22, wherein the airflow resistor comprises a flap
valve.

26. The nasal respiratory device of claim 22, wherein the adhesive holdfast is configured
to secure the nasal respiratory device at least partially over the subject's nasal cavity so
that the nasal respiratory device does not substantially contact the inside of the nasal
cavity.

27. A nasal respiratory device for use while sleeping and adapted to be secured so that it
is disposed at least partly outside a subject's nasal cavity, the device comprising:

a passageway configured to communicate with a subject's nasal cavity;

a rim having sufficient strength to support the passageway in the open state when the
nasal respiratory device is inserted into the nasal cavity;

an airflow resistor in communication with the passageway, wherein the airflow resistor
inhibits exhalation more than inhalation; and

a compressible holdfast to seal and secure the nasal respiratory device so that the
device is disposed at least partly outside a subject's nasal cavity, wherein the holdfast
comprises a compressible material.

28. The nasal respiratory device of claim 27, wherein the holdfast comprises a shape
memory material foam.

29, The nasal respiratory device of claim 27, wherein the airflow resistor comprises a flap
valve.

30. The nasal respiratory device of claim 27, wherein the rim is configured so that the rim
does not form a complete seal within a subject's nasal cavity.

31. A nasal respiratory device for use while sleeping and adapted to be secured at least
partially outside a subject's nasal cavity comprising;

an opening configured to communicate with the nasal cavity;

an airflow resistor in communication with the opening configured to increase the
resistance to air exhaled through the opening to be more than the resistance to air inhaled
through the opening; and

an adhesive holdfast configured to attach and seal the nasal respiratory device around
the opening of a single nostril without covering the subject's mouth.

51



