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20 March 2007 1 FACE MASK SUPPORT 5 This i nvertdMarch 2007
"relates to a mask support for providing pressurized

gas to a patient, and to constant positive airway
pressure apparatus for alleviating the synptons of
snoring and sl eep apnea. Thelpressurized gas may be
anbient air, oxygen or a 10 m xture thereof. As a

person ages, airway patency may be reduced due to | oss

of nmuscle tone in the nuscles of the throat which
normal ly serve to prevent the tissues from i npinging

on the airway. Thi severe in

patients who are obggggﬁﬁgégggs?urgﬁgy 15 narrow

ai rways or airways that may be partially bl ocked by
tonsils, soft palate or uvula. The result can be

snoring as the tissues vibrate as air is forced

thr ogght §H06,RA" FLi&to Q'rﬁmys%gﬁrfo?%rgvhﬁ ﬁgressurlzed gas to a
pressure. Snoring is disrupti to sleep; e snorer
patit,antl yo chrestps pestiyxaaiiweayspraseakeafipatatus fok aliéwigiigfthe symptoms
ﬁmaken %ﬁgé tines |n he ni htd Thi s sh gg?. )
s D CfR ARE2t o PSP S 3 AR SUPIGH air, oxygen or a
mERUeék®n during the day and a decrease in 20 nenta

and physical performance. In about a third of snorers,

the condition can be |ethal. V%en narrow ng of the

air cee ete o[ele] th

s VY AUERER S i PR R e PR b B3PS el fone in
the meusdlegion tlﬁﬁﬂrohhﬁhfcﬁ SptrhalyodeyveSto C:SP révont teSiskie fﬁirr[ #@inging on
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the ipyran dibis enditignsis maty severeimpationts whp sre pBeseofiave naturally

Y [
OB S B0 U S R et WRRIA S MPor i
Thapgeh cas befshering ast@nmua vibras¢ @s asdndorchd tlhelagl-t theataerowed
.on a roller coaster. In_susceptible

pat i ents
aifEay pndesthetghicnqd ProssereoAneERs IS HSTRGYH i slogn: 't sforer not only
kB0 eafPhifibnd ek Al I¥mself awaken many times in the night. This sleep

disturbance leads to a feeling of tiredness or exhaustion during the day and a decrease in

mental and physical performance.

In about a third of snorers, the condition can be lethal. When narrowing of the
airway proceeds to complete occlusion, the condition is termed sleep apnea. A faulty

feedback loop between -the brain and the respiratory system lets the  airway
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Conti nuous positive airway pressure (CPAP) is a2o8iied2007
in use for sone tine to alleviate the synptons of

snoring or sleep apnea by delivering air or gas under

a pressure sufficient to mimnmc the effect of the

natural waking tone of the throat nuscles in holding

wotzneomofst ti ssues around the airway fronpg@arskécdbisyszor

totally 10 occluding the airway passage. Patients

ot her than those with airpay problens can benefit
from CPAP. These groups include patients with weakened
cangbatela taltapse untiltied besin sapisters downodygqnudvils andrthd patient jebi@i r

PR Rogr P Pl AR r b, P BRS¢

ASEnvER ldmma,gaencnhe lseaktitate on rae&lter toadtar th sticeptibRpatiensHAER
ar. at f a bl ower for 15
gfag\?}te r51g§ ? ? ggﬁqqu%éﬂ ‘?’mé'f’ca&gag 48P pressure, a

mask and tublng to connect the mask to the bl ower
sour can cover t he uth nd nose,
e Buimof BREve Ry R (HAL ke e Brsory s o o
tihetopHewse thY¥aip@w bf inbitng Slbdp@piiea biy amwertng Qiron@sK must
have, as 1L Ni mum, a means seal i ng .t he nask to the
P86 neE oo Wi abre s ol GO D IGRR IGET B ey cby
heafis0gs 1 MEIIRAE B SO Rsied arblidf 1Y AiWaY frony By BEidtal20 be
EHOVJd d for exhal ed gases. Preferably the vents are

a6 airdy rorsait, oA TR (6T Bgioose AT PR A mask

BeABR Gotn CFAP) GRES RLYs ikcfudd PAtfntd Qﬁh Weskkned Rdpitatéy N9 i N

apposition. Patient conpliance is often a

b OEF whe canat puihair ity dheirdungs such as Begewjth 29sh Poliaier e 25 are
Mﬂ%ﬁﬂﬁlﬂlﬁt@l’ﬁi s%lerotsl@fiigea&opzﬁ’i@mghﬁﬂ RRGEE: ﬂWc'dEl‘gﬁg l)teﬁﬂ IS .

di sconnected fromthe | ower source
fegninatoryistresyn SRAR arpayati prg gmﬂaﬂy sropeisediofia hlg‘mrlforor a

8 Ml GOS0 biksdufa® 08 G hblfs BE6ARARL' oS Of

he mask w | €’ nose, e upper
@ﬁSkIt‘bﬂhebIOWﬂ'ﬁOlam Thmmaskgsmvarbomrﬂm niduth anhhese, ﬂleengseo n.

e

necessar D the
m&skknusthatfeh es af lammlwu, f Imezms niaseqdmg fiemrask to Itlte fivaso thetalte shown

semrigid inter support
i B R Bnit eV R RPALT BT, s 8 ot g
e sevided fdrlesialerigsses. Pediaitilythe emfsarcPlactdo b aidid ]e eyes
S8 e MRk S50t EeSssR/ RN tnd ok 3P Sing  proper 200

- apposition,

Patient compliance is often a problem. Many of the masks currently available
are uncomfortable, tend to be dislodged during sleep or disconnected from the
blower source. If the mask is a full face mask covering both nose and mouth or a
nasal mask covering only the nose, the peripherics of the mask will touch the bridge
of the nose, the upper or Ebwer lip and must seal around the malar region. Individual

variations in the topography, especially of the malar region, make it necessary to hold

.the mask to the face with some pressure, It has been shown that a double seal, with a

semirigid internal support and a flexible skirt can be inflated with air, forming a seal

that more readily conforms to the malar region. The ideal mask support is usable




with any variety of full face or nasal masks to20March 2007

accommodat e i ndi vidual needs and preferences. The

mask support nust be capabke of hol ding the nask

firmy in position with aS l'ow a pressure as possible

to avoid irritation of the face, especially the bridge

of the nose. A popular design conprises a rigid band
witlt any ivheetgrefdubllViece bheasabdiasks to aoninddate individdal ne¢dshand

{ehe bl ower source tubing arranged and secured al ong
PIePHE°Gand (see United States Patents 1,081, 745 and

6, 347,631). The only points at which the support

applies pressure to the patient are at the occipital

| obkheanapkisipparhaist biivapalde of heldiigrtbe magk frhlyda pesitikn with

o BRIl T PR PR 5 Rt R R

- nos€as pbpulah dekigd @6ehpeikes Aigie BAREEAnitkvbicdBviet thebhei@ lline of the
source. I n accordance wth a first aspect of the

skulhywitls he Qlowerouess, tubing prrapgedmng weepser alongrhadband (prerYnited
LSk ng: f ' [ Al .
StatE PR AR, T D i oifhs YLt pport applics
predvezdo fheqratititearé atrtbé eadpitad 1dbel and/ilidvaaskni on pr ot rusi on
of the occipital bone; a cranial support of rigid or
sem-rigid material fitted to the cap so that in use
it t ;
red R R RS MR D SHARrHIE 068, oty
pressiig tor smalhlorsseppitive dneasi off the beasle anchas nios easity dibladged or
discacco[rgﬁdatet B%ﬁx{ curvature of the cranium and a face
RER SO e CROWESa continuous length of netal or
plastic formed in a loop with two equal |ength
lateral arms inserted into slots in the cranial .
suppaeeordangp avitlhf & disst rpapdet ofi gisaresentinvagfien, puare isoprovidad a

i forwardly fromthe cranial support and
m-aslkgu pogtc(gogﬁpg@g%e the face, a further portion that in

us e flkxsle osfshdviggm kel cirbbrhfdren®al édgemrlhgdd BPRE itd Gurtdind
front of the face, and a _|loop at the base of the
the hegrl et thefprebeaskiotstot thedning Peatiiien of thexecsiniabione) n
ac - -5€ -t r .
oS80S D SR SRS KA BEA o i e
it isadlampadstopthe Sisaid by alpp eapahnis edtedsahedinllationgthichferchead to the
S to of snorjn and sl eep apnea, sai.d apparat us
ap%é‘%lﬂ sl CIRPgHRHPPPE haping ¢ assigabis sured e aptogupodate the

curvature of the cranium; and

a face mask support which is a continuous length of metal or plastic formed in

a loop with two equal length lateral arms inserted into slots in the cranial support, said
face mask support having a portion that in use extends forwardly from the cranial -

| support and is spaced above the face, a further portion that in nuse descends from said

first portion at a spacing in front of the face, and a loop at the base of the further

portion for fitting around a face mask.

In accordance-with-a-second aspect-of-the-present invention,-there is provided---
_ constaﬁt positive airways pressure apparafus for alleviating the symptoms of snoring
- and sleep apnea, said apparatus comprising a blower for providing a stream of air

under pressure, a mask, tubing for connecting the mask to the blower, and a mask

~~——support as above.




under pressure, a mask, tubing for connecting then®sk2007
to the blower, and a mask -support as above. - ---
------- 20 March 2007 4 In accordance with a third
aspect of the present inveﬁtion, there is provided a
mask support for continuous positive airway pressure
conprising: a circunferential band extending fromthe
f orleheestdadceavifiah itdnt aspecthd|thapicsent invention, thet isipiootded a
ng& t he &%Ci pital bone; a medial band operably
MAasKSHRRALE K CPBHUQES POT R FARYRRIPHPIISAMPIANSt he f or ehead
and, Gtoud¥erehhiAingeRlehidl HorRthd Rfeifad lof allieRI0 DeRRF
passi ncél ovgr thenagproglﬁlgate rregji?%}% ﬁiong%bethe © ©
- iniopardtarsionsofitbadeipitabbars; ng neans support positioned on
t he nedi and a point from.the . apex,of th ku |
o aBtter b ey R S SRR band ook
and#GRé WiBH pr&hldiok ofiME Rcpit@Shole RIPHEsHL BV fledppPoximate
continuous |ength of rigid material forned into a _
medigdinewif the pafientsdieedial arns of equal size, the ends of
t he, ar ' nserted.into the r I ving slots.of
tnd Bidhe S hORE hERIURR IR b BFERL S £8P o8in he

apeext eindilagl tohsout aiy high fotchestl ped Bémpridingadldast tdercbéioiyg
and at that point curved downward to form descendi ng
slotg; ##d at an approxi mately 90 angle with the vertical

LA MRS b BB 0
looppwthridraristerahiatrs af équal sibe, abpewds a@ffthe henpbasg itserted into the

Lnvention, .there i.s provided a_ mask support for .
receling | Holsuef ﬁg"si Ripsing dneansySypPads apd e qu@i AgRs extending

 horiBSHLIBPRE b&inf RPwarldB i fatt FhLAORM RintSd8Rdfowilatd'to form

extends fromthe forehead of a patient to below the
desdeniling apme b arsappmoxifatehe®@cnigls with thyoveeticah phwdioAthelmtient's

bl ted to.th i nf tial .ed f th
facec B depoqpAine aigs sheleasti T # 0P Bl piacdesh of
the occipital bone and passing over the approximte

medial |ine of the patient's head; ] ) ]
In accordance with a fourth aspect of the present invention, there is provided a

mask support for continuous positive airway pressure comprising :

a hemispheric cap, the circumferential edge of which extends from the
forehead of a patient to below the inion protrusion of the occipital bone;

a medial band operably connected to the circumferential edge of the cap at the
forehead and at the inion protrusion of the occipital bone and passing over the
approximate medial line of the patient's head; '

a biasing means support positioned on the medial band at a point from the -

- apex of the skull to about the upper forehead and comprising at least one receiving
slot; and -

a biasing means comprising a continuous length of rigid material formed into a

loop with two lateral arms of equal size, the ends of the arms being inserted into the -

-~ ——receiving-- slots—of—the- biasing mcahsfsupport -and- the--lateral—arms—extending - S

horizontally and at that point forming an'approXimately 90° angle with the vertical
plane of the patient's face, to form descending arms of a length to éncirclc the distal

end of a face mask.




a bi asing neans support positioned on the nedi abphagdh 2007
at a point fromthe apex of the skull to about the

upper forehead and conpri s4gng at | east one receiving

slot; and a biasing nmeans conprising a continuous

l ength of rigid material forned into a loop with two

| ateral arns of equal size, the ends of the arns bei.ng

qual. [ [
i nserPe suppart: o continyqus chAFithG §IWeY% PESSWIE HBAYCAEPHEE 2
= = t - t i .
e e P PR b S0 Pl ElaBhei TR &) BRGWer source being
approximately 90 angle with the vertical plane of the
patient:s face, to fo escendi ng ar.ns_qf length to.
ncIFEPL pREEH & &k s plars s0dregds prelogbivia B o
witlf @x iR Toil Suppitet], E@bo®OMdd QUBinp Wohhédifg ahé Widwer to the
siz)essure may conprise a flexible cap and a bl ower
maske ke tovesy efrgimierentiah edgedoft the chpe meapurrowed tedsed frooubdew
)] ra . d t .. The Dbl I [C
the AOEBrorBRERAT dhe BUREN hrctorh PRREp HXFmplial b 3P WicFoad
defiaed by 5 diaptetdr éittougbethbad fibRrthe bedipibil Rpedo tredichegl. t he
blower to the mask. The lower circunferential edge of
the cap may surround the head from bel ow the inion
pr A | . . e .
roct Sico A Y ebPRaTRELE efupeRRRGadgnd BP it SPEY Dol
matetivd. Tleadrdurdenettid edge irpiythel prbved tvith taheedns fahiezhdeniig &he

ca e.appr oxi mat el hem spheric and be made
mesg G B 124 Bia. BUCKIG, Sre St o £, Bk ihb ahives Sogeiglly

may BY cBEstRicRMi sfesh Waktle fhafRANSTHO heliladhing rﬁ'&ﬂ-ocaf)ﬁal lobe to
means can be elastic inserts, buckles, draw strings or

forehens! hakee winfoteed sthiarfiexilss brrbfiyn barsly be construct ed of
an elastic material. The nedial |ine from occipital
| obe to forehead may be reinforced with a flexible
butAd | dpeh bedpd emdOdRRAN GaP BTREMIpIEE! JfeY BfidCaBRhing ethe
. of a band defining the circunferential edge and a
circwiffirefitiab adge pulss mediabband passingmpyeoherrppwxifaete anedigldine of
' {,0 i ti
the G oy SR B0Re BH Bl Bt R O SRS R
protasionfofltad oldpied bdfe The lciroifhfdeiial bindoia pekferablyrebaidabivth
provided with_ neans for adjustnent. The nedi al band

meags {orisdiusimpeit-cHiegnedipl hpad imay ba bilireatechabove its gitachment to the

back of the circumferential band. When the medial band is bifurcated, each arm may

be separately connected to the circumferential band, close to the medial line. The

circumferential and medial bands may be formed from a single piece of material.

The medial band may be fitted with a biasing means support that extends from

~ just above the forehead attachment of the circumferential and medial bands back
along the medial band to a point near the ai)ex of the cranium. The biaéing means

support may be approximately wedge shaped with the base curved to accommodate
the curvature of the cranium and the top surface may be at approximately a right angle

__to the vertical plane of the face and may be comprised of a rigid or semi-rigid material

- so as to afford stable positioning for the biasing means. The biasing means Support

. may comprise at least one slot for the insertion of the ends of the biasing means.




back of the circunferential band. Wen the nedi alh &gl 2007

is bifurcated, each arm na be separately connected

to the circunferential band, close to the nedial line.

The circunferential and nmedial bands may be forned

fr ofhea Biasigh e meadee My mbeetdnfirised be spracy stbelpgprthgrpor any

be fitted vvlthabasm ) s support that extends
metﬁ‘flsrﬁr pladtic ¢pabls ¢ h‘éaf}s&l%‘ﬁé%m&tf?% HSitelo gnpther, without

fatiglel ‘T‘l{@fb‘i’»’z{sfr%f #nBins38 g,rmbg)a a RaRfRoBafs haéio Cgh%e_el formed

nedi al band to a nt néar the apex ani um
intoThlwobiang twg equsd rh@ngths lapgralr armepsach end pﬁw@mhnammegnhleﬂlge the

shaped with urved t date the
biasghlr GEp bRt wEs dn i om i BrE OF B Bare s pngart and
curdRb QX d@ic%hr)iat@lyf 9(9 H&gré‘é‘ gﬁge vshﬂh b &eMRAL plﬁﬁé oP ltl@ﬂﬁc@f’rhe
the face an be conprised arigidor sem-rigid
biasig @eany| mays @xtgay{ theys ot ey %ﬁ@erﬁde |et<iend] ifergvard pf th¢élose

andq?%l; féé]a gtt tﬁ{gﬁg&n P- trl%]p ? an&)c’m:ﬁ?v S0 1 R)obeT P]argﬁéi qg%)(r%rg gal

Ke”1 nsert ol of e en s

plarei ¢tSsthe fac¥p TS destendibg ¢iterdDerins May i@mbh AséthafBangonmy the
he conpr of spring st

distafeyugfacs etL @2 pesBaTke élﬁ;%ﬁéuawo ! ngﬁ?ijﬁﬁ’tﬁ 2%@#@@ ot
face%%a&l}&sﬁﬁlﬁlﬁeé her, w thout fatigue. The biasing

means is preferably a continuous |ength of spring
steel forned into a loop and two equal Iength | ateral

of -which is nsert b i
o1 20 SEaE dadind 8P gl Pl B ¥ebyRieeb th Bt S st pech
mddphﬁlelﬂtl?sllnfs@teﬁeﬁif@ HAHRRO ieadl) ind CHAEY @k tfaedtfhask at either its
appr oxl mat el y 90 degree angle with the vertical plane

proxgmat predistalqwd. The  bi asing neans may extend thus for a
l ength sufficient to extend forward of the nose, and
may be at that point fornmed into a 90 curve so as to
be Anmn&itilvelly, tle bibsing aidahs alay i arenthifuotub derdgtic of sper steel
descen i.ng tgteral arns may forma loop that fits

with pag, r‘FH tipgertible gntey the, binsipg-meang ﬁ%pﬂ% Vil he desending jarm
loopeH QlP(ﬁ.{ntd Yhspﬁ eﬁg PR Bst And Heshhi ﬁ'iél (hescefn% & above

nasal nas ace. The descen |ng ateral may
the pmosund;leendeﬁathamsk eHgt biasihg syaans glaytk@eﬁtteéwuh an adjustment

in ndent | sert i.nt i n nto the
means BERGSR Dae TaIcBRR 3 riction ol AGF RimEIae Plegiqg souros ey
pasﬂét%?éfﬂﬁ%e%{e)‘al Mﬁt@ 188 IUMilE AR B BeacBeC RNiHNMARS The
of spring steel
tubing may be secured to 816 top of the medial band at any point or at several points

along the biasing means support.

The slots of the biasing means support may be provided with means for
~ adjusting the length of insertion of the ends of the arms of the biasing means, thereby
adjusting the horizontal forward length of the biasing means. The adjustment means
may be a ratchet or friction hold. This adjustment may accommodate both individual
facial differences and the force to be applied to hold the face mask in position.

The circumferential band of the open cap may be adjustable at each side of the

. head, the adjustment being By Velcro, buckle, snap damp or the like. Minor and quick
- adjustment may be provided by a cord with a slip clamp, which may be quickly pulled




with one end insertible into the biasing-neans 20March 2007

support, with the descending arm | ooped around the
distal end of the mask andsattached to the descendi ng
arm above the proxi mal end of the mask. The biasing
means may be fitted with an adjustnent neans which

~.can be _a ratchet or a friction hold. The tubing of th
and g enped fE SineER grmepfand qyiak Rdne - He m l%lrhép‘? madikgpise be
prodill&l Witk Al FRARRsHG 8 h8BBASof Pl hBSI. W thd BiRdial band is
tubi ng may %e secured to the top of the nedi al band at
bifusnatedpedchtarmrof ghe ifveatamn npayl bret provided withtoheany farsidwgtment.
nmeans support. The slots of the biasing neans support
may be provided with nmeans for adjusting the |ength
of 1hNEEPréRRe®lenitRAirRls BE rhik® ApPbrial hitR Bf asf,NBexible
means, thereby adjusting the horizontal forward
matgrgghgwhilefthe hiasipgaséang shppmt is Tieoradjaid maserial sadike biggipg

.ar t fr G hol d.. Thi.s. adj .
e B TRE B SR e B s S T i,
the hiv@and @6:C adjustneat appl be dlibgndied. dohd skiliad einnhs kart Ban readily

position. The circugLerential band of the open cap nmay
substifiitg qpaferiglp|fe apexg dhe saMe o subslantiplpdhe parpe support. Such

' [ I :lanmp or the
supitffs Rl QARG e HIPE et SpehIRRIEHETR 10 by

cord with a slip clanp, which may be quickly pulled 20
rch 2007 5a and released. for mnor adjustnent .and
Hovawﬁwclgvg]u?pﬁ'@gy Butipte; effech Wil no pe c?eég%égeg’% way of example
onlyP Wi rSRebndk Ed“ﬂl@%@ébﬁnﬁaﬂgmg%ébﬁhgﬁ% whicht he back of the
head. When the nmedial band is “bifurcated, each arm of
the bifurcation may be provided with neans for
adjustnent. In the preferred enbodi nents, the mask
support is nmade of soft, flexible material, while the
bi asi ng means support is a nore rigid material and the
- biasing neans is a very firmmaterial. Wen the mask
support is made of an elastic material, the neans for
adj ustnment may be elimnated. One skilled in the art
can readily substitute materials to achieve the sane
or substantially the sane support. Such supports are
considered to be within the scope of the appended
clains. How the invention may be put into effect wll
now be descri bed, by way of exanple only, with
reference-to the acconpanying draw ngs, in which:
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| shows a profile view of the open cap nmask support of
the invention. 5 Figure 2 shows a top view of the

mask support of the invention. Figure 3 shows a

frontal view of the mask support of the invention.
Figure 4 shows the force vectgrs of the preferred
enbodi ment of the nmask 10 support of the invention.
For the purpose of defining this invention, "face

mask” or "mask" is used to 15 include any device for
linking a positive pressure system (blower) to the

ai rway of; o

covers th g@rfel} Igﬁ(w% ace, ﬁlﬁ\vﬁgrg)? : 2?“ &gv%ea?lgsu Stlihen'aw’m“’"
nmout h, a mask that covers only the nose or nasa

| ugs. or dev ce that holds
:{Jhe face %gggsg%%iéstgfﬁ?w %ﬁlgmﬁﬁﬁ L'EdeYeﬁﬁo’ht
Figure 1, the CI rcum‘ erence edge 1 of the open cap is
seen to ext e m ddl e of the forehead,

avoi di ng" 'g‘ﬁ‘é t%i 9‘%“&%@“@9@’0‘?% ofﬂ@gnmyon to
bel ow t he inion protru3| on of the occipital bone (the
nape of the neck) The circunferential edge of either
the opef'@EpH? Hows the f‘l‘%‘é@@tﬁd‘phmsfewdmﬂmdumem of the mask

lohe%ﬁﬁﬂ?ﬁiﬂhmﬂh‘nﬁomat ural positioning gives stability

to the mask support cap, in that 25 the nape, where
the spine joins the head, is the "l ow point" of the

~ head, to which any encircli‘ng band will incline to

rest. Thus, the circunferential band replaces both

~the forehead and occipital anchor points that are-

commonl i:(%f ound on sim/lar devices. (See, e.g., United
Stat es Peithspurpgse ofglefinigg Qmszmycnuns “ice wask er emk'aﬂs ukmnd

15 1S jipRide Ay
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|ndependent of th‘eﬂﬁ%ﬁgl ng gggf"{woad%@q?% gﬁ“

unpitieat. hlecempl ory be maﬂrﬂmedv& e adl Baf Limbsk that covers nose
Ap th AN 02/ 01 The edge of the
Ci fgll(l:dun%r itlan |thag Eiteld P']'JP' NS L daspl P ﬁ% A Beenaskgupned is

thmychmceﬂfathdﬁ%th&ﬁ@dndslaaﬁm%efﬁccband 2. Because
the headband is sufficiently clanped, the nedial 20
March 2007 WD 2004/ 018014 PCT/ US2003/ 026082

Looking at Figure 1, the circumference edge 1 of the open cap is seen to
extend from the middle of the forehead, avoiding the sensitive eye and eyebrow
regions, to below the inion protrusion of the occipital bone (the nape of the neck).
The circumferential edge of either the open cap or the closed cap describes a
hemisphere. This natural positioning gives stability to the mask support cap, in that |
the nape, where the spine joins the heac_l, is the “low point” of the head, to which
any encircling band will incline to rest. Thus, the circumferential band replaces both
the forehead and ‘oc'cipital anchor points that are commonly found on similar devices.
(See, e.g., United States Patent No. 6,515,802.) The circumferential band js

maintained on the head with loading that is applied independent of the loading of the
face seal, unlike the supports in United States Patent Application US 2002/0117177.
The edge of the circumferential band 1 is joined at the forehead and the rear of the
head to the meelial band 2. Because the headband is sufficiently clamped, the medial
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7 band is sufficiently established such that i ©QMarch2007

serves as a stable support for the biasing neans

support. Wth the nmedi al band established on the

medi al |ine of the head, the biasing neans is capable

of creating a counter-clockw se nonent needed to keep
wot2nao1somsk apposed to the face, which tremstaies:cishe

force into a clockwi se nonment of the 5 nmask | oading

force; tending to keep the mask on the face w t hout

| eaking. The two arnms of the biasing nmeans 3 are

bemﬂ & sffidientiyt estatiliskedrsiayi titht 1 seress 03 a stabi stipploit aarimg»asﬁgn s

PR Bt R uf B SR D podtt s e o B e

hiemp;]nﬁnan chpafilé aflcreating amgumrclﬂ;clavasc]lﬁbnieﬁn{ebdbg t(ﬂteeﬂ:ﬂfhg ure
t tend from
e P BB E e AP B ot B RO e LT e

sk leudihg &y&breﬁd&ngte Béep i, makloorthd fave without 1éaRin@NThe hla:o
otsono ocCCi pjt one (the . nape.of the
RuB ol e eate ol 1R R oneEuPe Pt e o
§dpﬁomasird Helperd hrotiithe fadk hdsias, Tﬁaelrm&enﬂ\mﬁh@x ishe
i Nns is,the "l ow point” of the head,

i.ne
f@ d\?@ﬂ?’é‘ “%{W?mgﬁﬂs:g@i‘ Wkﬁ%“ﬁﬁdlr incline to 15 rest.
The circunferential band 1 is joined at the forehead
and ;P,e,rea of tFe head to the nmedial band 2, The
t wo igpa 2fheciichmtersatial band 145 seen ta extenddwm the o t he

 hiddie®f the Forhedn, avbicﬁifgdhé%b@ﬂiv@ @ye"iﬁ@é&%br&kﬂ Fh%i%hi tfbeBRdnar €
| poped around the face mask Looki ng at Figure 3,

ffea Protysenat thej oasipitst bqnﬁehmwfélzw@@tw IF?@W‘ 8epfioBMEt he
gioesb,taﬁiﬁtyﬁ&thgﬁﬁ&%uﬁp%rt%ﬂpmlhatt ﬁlefnhﬂe ﬁe?é{ﬂéjsptﬂasmﬂs' i al

surface of the face mask 5. adjustment 8 for the
bradhsis g ‘Hevappint3ofikpised, @eraqh@nb@ncwlmabmdmu inghineftd t t i ng.

.&aem amuﬁmﬁ%ﬁb@afﬁﬁaﬂw%%}eﬁeﬁfang LR {)tﬂé'lgé%jtoby

| oop 0 | asi'ng means
@emhelcbamdo? tThe tisi ags efghatiasing mgens B@re msheedbntaﬁenyldreans :

p X e % n@%l%gm ) su%ﬂ qﬁ %r@[og%% 'qu) ﬁgﬁ&%&g 82 n 2t5 hfe [ ee

to swivel at any point, although m)st patients prefer

to u e n he hiasin npans. suppor t
to | iso}{l&\'ﬁt) &g&r{é E{Tﬁ% ?m%‘%ev %‘g’i orfh} Ja° SR oﬂp gfﬁtg?/vs t he
bigninganadnssis sholyo tol f mrondnithe diktal smkoﬁwmrmask ait Tl&c h ed to

. fac k.3 .and Dl vver S e i ed
RunsyRSEs PR idsalpett TRM SRR S B Blghe ! RbH e
maskpmpmgh lhe gfom férﬁﬂ&by théRop Mthebidshg hieaids The died

LEOILENS bR W nd DSioad
tube 9 may be secured to the biasing means at 10, the biasing means support at 11 or

the medial band. Depending on the preference of the patient, the air tube may be
free to swivel at any point, although most patients prefer to use the attchment 10 at

the biasing means support to limit movement of the air tube.

Figure 4 shows the force distribution when the mask support, attached to a
face mask 3 and blower system, is applied to a head, with the force necessary to hold
the face mask apposed to the face. The force is transmitted from the top of the head
 to the face mask via the biasing means 3. Jt should be noted that the force will vary

from patient to patient, The variables include: -
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to the face mask via the biasing neans 3. It shogiMake2007

noted that the force will vary frompatient to
patient. The variabl es include: 20 March 2007 WO
2004/ 018014 PCT/ US2003/ 026082 8 hi gher or | ower
positive air pressure to hold the patient's airway

woomenisold to provi de adequate flow to a pediT/ese3/026082

requiring breathing assistance; a nore restless
patient who tends to dislbdge t he nose- pi ece; to
accommodate a patient's personal preference. 5 or an
unus highertop [poienrpyitivg ait fgssyseioheld thepatieat eairvEepdni asi ng
forc & A tening or
| enge HER el ke A5 ARRf ARAhERRAIL N RIRE ©F' "]
not ed mqrmstle@aﬂimgwmtendh to dislodgenirt mseptwfal band is
appll Mol | oading for the face
tde% SAEREN 3’3 cr 8?:?1 ﬁr(r%fe{ep&h [

Re vecto ght eni ng t he band

: r n c | oden unhsual topology pkthe pat/ielﬂs dace. 1Thebinging foe:emtai_v he f r ont

e, Moot b Qo PO/ o Rl br BBy R aifotdenfi) 1

vect argnssh®w how the "cl anping" of the head is

~acconplished. Noting the vectors X and Y, it can be

seen that as the circunferential edge contacts the
f or e s acked;tthetloadingiofithe circpmfetentiad hand 1Sapphidriipiepadentiybl

b th ld b ffect " t"
S lonipE BN ot e Ao Eoea o Reg et PGS ove
inkie reaovecior U8 hd iRmhinfaakveahof 130Whithecher ek norhdl loand se, i f
rotrusi on,

t he band.can cts too high on the inion
fuce O D At Tho SRS ST S A G 15 Tesorsabekon ¢ and
msaﬁlﬁpmg'r lof e Bl & avddthbBkhed. iNbti w&mc@fsﬁc & ¥t Rearad.
is sufficientl nped b roper
ﬁii“.aaﬁlﬁ ﬁ'gf"arfcrmﬁlél eflgs FrRiate: %? @reiz@débtﬁ? apesiiginedi al
&;aﬂ;dn dmfam b&Busk hﬁre%dld%ls nd égtiveFuideRud %%%ﬂ%baﬁ@r ns

a sta anchor zone 16 for attachnent of i asi ng

ﬁ%ﬁ@tog E&Y&‘Hbe frep o reove the on tgidhanth back off of Be heafe

| BRENQY [FRR vaR\SnBSt @9111?1% bl ﬁ)en&,l%gmﬁaﬂ &egll vePi3l wdlih Ovs

for the use of a shor ength o semrlgld

bae oY yngprowt danyepiptdl an@ the Hexilj¢ b@d wguldeiaaw“@dpﬁmf the head.
téﬁ%'ﬂte:i ap. f %‘ufﬁ&&ﬁﬁ b?ﬁ%p% rﬁﬁéﬁ&%g%?ﬁx@ RetiiiRgy ¢ and

I'ng nea
contour, the medial band is heid on the medial line of the head and forms a stable

- anchor zone 16 for attachment of the biasing means support. The extensive stability

of the anchoring zone established by the medial band allows for the use of a short

length of rigid or semirigid material comprising the biasing means support. It should

be noted that the biasing means support and the biasing means are the only

components of the mask support that are not soft and flexible.

~ With this flexible but stable consfruction, the biasing means is capable of
creating a counter-clockwise moment needed to keep the mask apposed to the face,
which translates the force into a clockwise moment of the mask loading force,
tending to keep the mask on the face without leaking and without the loading force

being applied to a small anchor area.
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25 conponents of the mask support that are not 3Q@March 2007

and flexible. Wth this flexible but stable
construction, the biasing nmeans is capabl e of

creating a counter-clockw se nonment needed to keep the
mask apposed to the face, which translates the force

woizotso18814cl ockwi se nonment of the mask | oapimgs2foves; 30

tending to keep the mask on the face wi thout I eaking
and wi thout the | oading foorce being applied to a
smal | anchor area. 20 March 2007 WD 2004/018014
PCTI UiS20B¢ phai6d 8@ uss thel cap bysregant tfdhqsijustereht needpsiéstosn t he

ap_ b an f the adj.ustment . neans. 6.t "] ogse
I8 SRR ol o RLAES p b PR ping iy gl par €
thesdick konthe fogehedd. Thopti¢nhthemaspethoduick-dirngvenl (bothbdae
forehead. .The patient..then uses the, guick-sizing cord
o sbieh s RRuGET R AN e i f St o
gronnd hetiezd. NOhembfabhands@reRidjubted foepropdp fifingloThe chp W@ingund

h ead., The di al. bands are adjusted for er
fokd gt o 85 AR Ou s e o e Ryt o B b
kihsinpaiieahsSpasset @aind the dBtabprtalemeBeitheTacetntast. Thdwadd fop of

he. .bi asing.neans ses .around the dista .
U B P i T T B Breriaeans paph AR ToRh | dpted
Ria0®mAGIAE arfalidrb BCbids Rirék réduaedioBbldMe dofhidet apbsagtoneans
éug$ort and Ieﬂgth_l aq%usted t o accommmodat e,

SPTISRY SIS PRre Bi°qusipab i ismentsaraBase B Hising memns isjeft e
RI28RE tARPAR Augport. 1 Gnd HRk RippbreRkotRylsak ad HAGR et R
origihal adjustnents are nade, the biasing neans is

- fopthe biaging meanpandiths biasiae meank supperh thich repisen g sxtiealifppor t

head 6t ale! u}5¥<§h gfr%leﬁﬂg thE b ok Ak Brafittin Silich frfreds REs LhsRRE NI

nmeans and i asi ng nmeans support, which rests on

eesyyEn thaythe lewerferghpad and gyeramea. Thpresultfin: ePappardes he t op
: ' ' | itive to
Phict} & @orﬁfoﬂ%ﬂéélﬁ E%ﬂéé@'{d GAdsAb Fxcé&ﬁ@agelgtﬁzgrn@ﬁﬂé.

pressure t ower fore ye area. The .
result is a CPAP apparatus 15 which is confortabl e,

ey B RRGUERERR ARSHEIREC AT iy AUTRRRNRE, |

tgbeae ekitieda'p fHeiag 4o Wineh it pmﬁweays'kz@dﬁly gaky insub:hamtid ichanges, whi ch
%th%%ﬁ% DR et £8 gé \lv d'rgﬁng %;i%itga%g gc%fg\?%}lﬁlzﬁ%{nﬁ%x 1(‘;Jlnn ges,

anges are consi Spirit
and scope of this invention. 20




25 30 20 March 2007 10 CLAIMS 1. A nmask supp@otMarch 2007
conprising: a flexible cap having a | ower
circunferential edge arranged in use to surround the
head fromthe forehead tf bel ow the inion protrusion
of the occipital bone; a cranial support of rigid or
sem-rigid material fitted to the cap so that in use
it is clanped to the head by the cap and extends
nmedially fromthe forehead to the apex of the skull,
the cranial support havigwgalmsbase that is curved to
accommodate the curvature of the cranium and a face
mask support which is a continuous Iength of netal or
1. pl a%hiask sppoRGomprisidg! 0op Wi th two equal |ength
| at er al arrrs mserte% into slots in the cranial
suppdexible san brvigge by sikecamfisential pdagi asgngedisrase ¢ syrprpnd
t r o and
the h&dlﬁog%grg: fg{;ég\gl%cf 8 V\g{élé 15108%#{]%10% o?%etatlccw?ljtﬂﬁg
use m‘aaalam@ﬁort bﬁﬁgﬁi&brcbenﬁ4rrg$d matetitl ﬁmecbito the Eﬂﬁﬁo thgt innuse
) front of th and a | oop at the_ base th
it is; glpmpgd to 5F?£§th%ff °an ed RyengsTurdaly fra%thﬁa@r&%e@. to the
f ;
e Qﬁhﬁéﬁﬁ"? the RpuiaL St haf T Hel: HFiS ARkt egRROAEP e
curx@uppofthe@fanuImiamﬂl or 2, wherein neans for adjusting

t he ert.ion of the ends of the arns of .

{ né BT OB T 1 A oRtutets frneeo GhehLo st imed in

a 10@15 ith dbvo SHIA ‘PéntgtH‘ l‘a.ferél%hﬁh irdskR&l R 316 e He cBdnidl r%ﬁpport said
forward | ength of the face mask support. 4. The nask

facesmpgio supp@ft faiwylgpa @@ﬁ@mn@atc inabise extgngs dorwardly fremetha|cranial

supfif Bl shifaaBaR TR, 2 ARARE hefloR BRf 56 38RNds By said

firstoforfldwy aph %ﬁﬁﬂﬂ@ﬁl Gbad 61 theUfatd) Qind GOINRD | a8 it basen@iStke fiofther
covering the nmouth and nose.
portion for fitting around a face mask.

2. The support of claim 1, wherein the cap is an open cap having circumferential

- and medial bands.

3. The mask support of claim 1 or 2, wherein means for adjusting the length of
insertion of the ends of the arms of the biasing means is provided in the slots in the
~cranial support for permitting adjustment of the forward length of the face mask

© support.

4. The mask support of any preceding claim, wherein the lateral arms of the face

mask support are spaced apart to receive between them an air tube.

5. The mask support of any preceding claim, further comprising a mask for

covering the mouth and nose.

6. The mask support of any of claims 1-4, further comprising a mask for

covering the nose alone.

4




6. The mask support of any of clains 1-4, furthegMarch?2007

conprising a mask for covering the nose al one. 20
March 2007 11 7. The mask support of any of clains
1-4, further conprising ¢ mask having plugs that
insert only into the nares. 8. Constant positive
ai rways pressure apparatus for alleviating the
7. SYNHeORBskObuppdRO6f iy aNdlafthe ¢R, 3RARE, conritirAPP MAk URving
conprising a blower for providing a streamof air
pluggibiatringsrteondy ingo thg nggesk, tubing for connecting the nask
to the blower, and a mask support as defined in any
of clainms 1-7. 9. A mask support for continuous
8. poshdrista@t pbitleey aipk SSSHreBucdpataisnfor aleviatinpuiit 8y@plonal of
hand extending fromthe forehead of a patient _to bel ow
snopipgand SieeprAPPES SAIGAPBHalye CPMBIERS A hlavesr Tpoprevidipgsediream of
: r I |
oir GRAF pRESES 2 d0 SR B il MU 610 bAer 3869 lsk
suppatagddfinbd boarey adivdkimadsi.ng over the approxi mate
nmedial line of the patient's head; a biasing neans
support positioned on the nedial band at a point from
9. thes naReXpbrtibeconiinhdusifdsMRe dirwh P pr8hAb cbpsigad and
conprising at |east two receivin slots; and a
bi astirsgmiergnigal dong ektchding dragw the tonehgad o€ agatiersfto bielpiveithe

. .material f.ormed..i. a. loop with two lateral arns of
m_mreléjﬂogf'ls‘s,olnzog?het%céslpéﬁgjgo%ef the arnms being inserted into
t hey mediglehandnpetdbdt Sordkcttd @ theapcHBfEFERNS bantPROthe f@rehead
the lateral arns extendi n%al hori zontally to a point
alt

and fa thenindony gratpsionefethe pgcintialt bane andi passiag oved thecinhresigate
-9 1% ar ' arnms at an approximately 90 angl e

' me%mﬁtl%gtoﬁlehejjgﬁfg”lﬁga ch%,I ane of the patient's face, the

desckiadhg mmeaanssugforapdstigict dnothbanedial badpattzopeint fioal the

a face sk. .10. The support of_ claim,9, erein the .
apex, Pé@}%&mﬁe@n@%ﬁ%hlgﬁég@g?%alds%@nsqa ?twtﬁ%t BepissFiving
slot@farl @i M9 or 10, wherein the receiving slots of the

bi asi ng nmeans support conprise neans for adjusting
t he hasingzoedmsl colnpniging acbntimeub l@agiinef ngd nwterial formed into a

loop with two lateral arms of equal size, the ends of the arms being inserted into the
receiving slots of the biasing means support and the lateral arms extending
horizontally to a point forward to the face and at that point curved downward to form
descending arms at an approximately 90° angle with the vertical plane of the patient's

face, the descending arms of a length to form a loop to encircle a face mask.
'10.  The support of claim 9, wherein the biasing means comprises spring steel.

11.  The support of claim 9 or 10, wherein the receiving slots of the biasing means

support comprise means for adjusting the horizontal length of the biasing means.

12.  The support of any of claims 9-11, which comprises _rheans for adjustment of

the length of the circumferential band.

13, The suppoﬁ of .'_my. of claims 9-12, which comprises. means for adjustment of
the length of the medial band. o |




12. The support of any of clains 9-11, which conpmNses 2007

means for adjustnent of the length of the
circunferential band. 13. The support of any of clains
9-12, which conprises megns for adjustnent of the
| ength of the nedial band. 20 March 2007 12 14. The
support of any of clains 9-13 wherein the
circunferential and nedial bands are forned froma

e piece of material. 15. The support of any of

14. ¢| éﬁmswmﬂ of e &fi ﬁamwe‘?ﬂédwmrmbathg q1r§umf¢rmt@étaedi ppttial

h kﬁlﬂ connected to the
ban%%gu rennlgasmgg%dgéfto eag agl de of the nedial |ine.
16. The support of any of clains 9-15, wherein the
C|rcunferent|al and nedj al bands conprise an_el asti.c

13, matTéici spport of any eledlgims shbrwheren thomeriati b 18 Seinrqated “and
eac}?bﬁl‘f\@ Hérlﬁétﬁlﬂr Sgéfg&g%bt&g |t% H?eeéi%%ﬁdl %a{f(ﬁgt eatcﬂ &ide of

C|rcu erenti a

the mediehbxd of a patient to below the inion protrusion of
the occipital bone; a nedial band operably connected
to the circunferential edge of the cap at the

16. f oreReagdpa b %ytheclélﬂisOﬁlPrﬁhéﬂéﬁﬂ @8 @leutf@eRat iRl tnfi’édlal
bone and passing over the ‘approximate nedial |ine of

bandseompaise en elagtihmatgrialy b| asi ng nmeans support positioned
on the nedial band at a point fromthe apex of the
skull to about the upper forehead and conprising at

17.1 eashlagamppeﬁewctdﬁgnu@js@bsmaadlraajap@sm@cdm@mng
conpri si ng a continuous | engt h of id material

f ordnBemisphesicg cap,oths GiFqum @watmla@@geap avhigh orteags offom  the
 forefibAfof ﬂa‘ﬁe J%eRly, &?@ﬁ‘%ﬁﬁm&%ﬁ%ﬁﬁ%%%%ﬁ% ko the
t's of e

recerving s 0 asing neans s ppor and the
| ataenedialdrand opartblydtiongectdinithotikainfyreatia dlige biithe cppianthe
orm ng an, approxi mately 90 angl e h the vertica
forchgadhandyat b, g jRspfrusiory gt dhe p&ﬁlpﬁmwse%wwwapw the

appl?rlgislﬁatle RN 1ihO o £RE bhfdrs héf; di stal - end of a face

a biasing means support positioned on the medial band at a point from the
apex of the skull to about the upper forehead and comprising at least one receiving
slot; and

a biasing means comprising a continuous length of rigid matertal formed into a
loop with two lateral arms of equal size, the ends of the arms being inserted into the
receiving slots of the biasing means support and the lateral arms extending
horizontally and- at that point forming an approximately 90° angle with the vertical
piane of the patient's face, to form descending arms of a length to encircle the distal

end of a face mask.




