10

15

20

25

30

WD 2004/ 018014 PCT/ US2003/ 026082 1 FACE MASK SUPPORT
5 CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s

w0 noognisoon cl ai ms the benefit under 35 U . S. C. pdl/@§®)3/026082

of United States Provisional Application. 60/404, 685,
filed 08/ 20/2002. 10 FIELD OF THE | NVENTI ON Thi s
invention relates generally to a face mask support for
providing pressurized gas to a patient. The nmask
support may be connected to a full. face mask 15 or a
nasal mask. The pressurized gas may be anbient air,
oxygen or a m xture thereof BACKGROUND OF THE

I NVENTI ON 20 As a person. ages, airway patency may be
reduced due to | o0ss HAGEBMASKISWRPORT t he nuscl es of
the throat which. normally serve to prevent the
tissues from inpinging on. the airway. This condition

| s more sevgi§ss REFERENEE TM@EEA‘?EB%SRICM@WS

naturally narrow al rways or airways that may be
partially blocked by tonsils, soft palate or uvula.

The result can be snorin the ti r at
air is Iaﬁ%‘féa“%d@ﬁ%%ﬁg?%@ %ﬁréév@?@%rw ) ¥ Glsted States
ﬁfo@hﬁc%?ﬂ ﬁlﬁ&%%ﬂ%ﬁmo%%'ﬁlgd bg26hshpptive to sleep;

e shorer onl'y keeps' conpani ons awake but wil|
h| nsel f awaken many tines in. the night. This sleep
di sturbance | eads to_a feeli n% of tiredness or

exhaustion during tFEHRPOERHEINYENEDDE in nental and

physi cal performance. 30 In. about a third of snorers,
the condition can be lethal. Wen narrowi ng of the
ai r way Thisaneatisn talateogqicelly to e dheesmask, suppert (ﬁcﬁqﬂbQiﬁmg

AT TY TN CTIORE e
R
5 P R0 AN OO R ST ShE b i

atiérdolie patient jerks
BACKGROUND OF THE INVENTION

As a person ages, airway patency may be reduced due to loss of muscle tone
in the muscles of the throat which normally serve to prevent the tissues from
impinging on the airway. This condition is more severe in patients who are obese,
have niaturally narrow airways or airways that may be partially blocked by tonsils,
soft palate or uvula. The result can be snoring as the tissues vibrate as air is forced
through the natrowed airway under heightened pressure. Snoring is disruptive to
sleep; the snorer not only keeps companions awake but will himself 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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awake to resunme breat hing. These constant junp starts,

whi ch can happen as often as once a mnute, send the
whemnnisoat e on a roller coaster. I n suscepti bl BCT/US2003/026082

patients, high heart rates can bring on fatal

arrhythm a or nyocardial infarction. 5 Continuous

positive airway pressure (CPAP) is a nethod in use for

%Qmﬁletélfy %llﬁgsee\lﬂtl? WerfinkrdPSstéry MO Qi@geﬁfle\%} \Odridfe PAtient jerks

sl eep apnea delivering air or gas wunder a pressure

sfake ti wswme bremlmg; Thvse ednistaot juotp starts, whichrcah happennag often

t i th h | dj
12 QBeFoR My s T B s O p ETIER SR EIAT 1, Sr et ble.qatignts dhigh
Heht YL Gt 0 HAY aPIRABARSr n3AEAAR] ffRtches. t han
those with airway probl’ems can” benefit from CPAP.

These groups i ncl ude patl ents with weakened

. air j t hei
| tings. Coufioous g ik AT HEE (AR 3 ethd Bt Sprisome
|tﬁ‘ﬁ@fo@llﬁﬁie&h@%kﬁpt@hﬁ%@%ﬁbw@%} sRBp ﬁ’&a‘b‘? dteﬁaélﬂ%tdncor gas

nerve darrage or adul t respl rat ory St ress
apgerr apriessaresufieienttb Inyrrn@\hp reffs@d)f @ife anabirgweakingtond 6f the

TR el REb el e S5 BV B o
REkERg tﬁaﬁrmysisasgaga PAMRIS dﬂ%ﬂl&hﬁoﬁmﬁmalﬁﬂﬁ 151'8§1@ms can

t he nose al one, or have plugs that insert only into
thenefitfrans CPAR:t Base gtoups mghide gatients with “tehleenedu@plratasyt

h i ni oum. f seali h k to th
N eseat g B ecTio o oS prs o B0 Pl ey

ra@clioGlopRic dtBraPS @& 84k Bisb el fiiemb wmrau}éﬁaﬂb e danrdBe Hadult
provided for exhal ed gases. Preferably the vents are

pb%m@tbrz distresst CCRAD pppardtieare ggszralb'fcomwsghof blowerfomas k

IS _necessary to t he mas t ubj
i B b e et B prestG AT A LINGRE lorpognet the
Rh£4R1t6 e BIBRYr VurdeNThERSAR c&y&dv%flsém tl?é’ﬁbﬁtﬁ%@ noseX iR ose
unconfortable, tend to be dislodged during sleep or

dilensoomieaye i dsithaninges onhyl ioteethe sargs.cWhatefvert the com’guratmnathe

fuI mask covering both th or
Sk R GV B B AT B S OhReing e e it (gt the
tlﬁ@wgpg%g d%é ﬂotteg’éé‘ﬁg tha‘@bybxreﬂgéiﬁg tHef rés@n‘f‘re@@ﬁ%m%@ WikRfs must
lower Iip and must se€al around the mal ar regron.
Ihq:chrWIchhfor evhbaledgasen sPricferabiethe oputg aepilgcedso pe 6o aloid/the eyes
of. t he mal ar make it ne sary to hold 30 the
ik R oD, & g Pt Teessi dS BERabe feshand biog s oarr
tdppbsiBogloubl e seal, with a semrigid internal support
and aflexible skirt can be inflated with ai r, formng
a seal

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 peripheries of the mask will touch the bridge
of the nose, the upper or lower 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
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that nore readily conforns to the malar region. The
i deal mask support is usable WO 2004/018014

wWEODANBRDO3/ 026082 3 with any variety of fullPEéBEUS2003/026082

nasal mask to acconmodat e i ndividual needs and
preferences. The mask support3 nust be capabl e of
hol ding the mask firmy in position 5 wth as low a

W15 84 ridty JTTER itle®r hsafit@blotol acEdrhMbi A8 itfiviliif nkafkand
especi‘al ly ‘the bridge of the nose. A popul ar design

quefsrensess a rigi d band cantil evered over the nedial
line of the skull, with the bl ower source tubing
arranged and secured along the band. (United States

Pat enthelm&kbupdcrt anst K& i3fabl&sfholdih ehedhsk M@RIPirSpatition
whi ch the support apglies pressure to the patient are

avith pelowceprgssuzg ad psiseibleriel aygid imgation of thetfaee, gensgially the bridge

r ins faqr iIce . , rt. iS,. rtable. ..
T BB Apdby! @ Rl B BP R id S ARERR Y Eitinedia
OinetdTehdskad, *itH theShlo@er afdeltibiflg strfbge dndSecured along the band.
di sconnected fromits bl ower source. 15 SUMVARY THE

(g ks s S n47i0) Aoosly ot sich e
OB RS BASGE I pRUOE afh ol Rl BEB R el

source being operably attached to a nask. The bl ower
source is preferably a blower unit with 20 external

coi | - sthepeed semainsfos aifagermaskisupporitbptrig cewfartabld, deestriobapply

(et Sl e RS s S b P bl B ST RloBE0S: ©

Pdisdontiédtedtrérh ifsoweGopickal bone to a point on the
medial |ine of the head defined by a dianeter through

the head fromthe occipital |obe to the forehead. 25

The cap i s approxi ' ' i s made of
light, flexible ngﬁgfr[ﬁzﬁi{i]wh%?gmgmﬁgmi al edge is
provided with a neans for tightening. The neans can be

elastic inserts, buckles, draw strings or the like or
t he enhimask sepperthioy contipupes pasiive eirvel gressure gomprsing 8 flexible

Pl Rt 3ol phrably ipok D RSP uhEoIgRr Forkik by
3éberably attached to a mask. The blower source is preferably a blower unit with
external coil-supported, smooth interior tubing connecting the blower to the mask.
The lower circumferential edge of the cap surrounds the head from below the inion
protrusion of the occipital bone to a point on the medial line of the head defined by a

diameter through the head from the occipital lobe to the forechead.

The cap is approximately hemispheric and is made of light, flexible material.
The circumferential edge is provided with a means for tightening. The means can be
elastic inserts, buckles, draw strings or the like or the entire assembly may be
constructed of an elastic material. The medial line from occipital lobe to forehead is

reinforced with a flexible but firm band.

The open cap embodiment is comprised of a band defining the

circumferential edge and a medial band passing over the approximate medial line of
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The open cap enbodi nent is conprised of a band
defining the circunferential edge and a nedial band

w@amsiomyiover the approxi mate nedial |ine of VEET/US2003/026082

2004/ 018014 PCT/ US2003/ 026082 4 the head and
attaching to the circunferentg al band at the forehead
and bel ow the inion protrusion of the occipital bone.
Hhen&d a8 FHshetY fothe Bidithfb@nidI Bhed Ahy forBHd laflg Bebintthe
means for adjustnent. The nedial band may be

bihibo pecttusnalf theeodcipstal hortea dimrsitcurnterantiel bandids pfeferblely

i tial . band. Wen.th i al band.is 5 .
oI Mg for AsEnt pie e iR PR AR RE Bift s bove it
G SRR (L ibatk bemd cirgl_h@tl%?egﬁ@l bahfle WREH ?b mddig badd 'R

circunferential and nedial bands may be formed froma
Jiifugtated, padvamots saparatelyaonnertad toetlie aircusafistentisl Hands dose to

¢ BB 5 PR RGeS AR 5 s

GiseWitik@nl.i al and medi al bands back along the

nedi al band to a point near the apex of the cranium

The bi asi ng neans support s approximtely wedge

shaped.w t h..t.he base. curved, to acconmpdate the .
cur ot WP Rg PR B Rl R BPRTREAD el Srgndg from just
HPBY Otk TBreRéA altabhifétt of B2l cBrcluf fdrdifiaV 8id hedihl baldd B&klong
the face and is conprised of a rigid or sem-rigid

rthe meflig] band ta @ pontapardhelapes of theyranipws i The bidsing heans stgport

bi asin ns. .The Dhi asi ans _support comri ses at

18 AR PRy BedghaprE ¥t e fried Brascoupimely teaivature
ifalsd drBniimHMY thd 1o sBiAsd i8 9t APPARSmbR]YCOHENtIaR R t8the vertical
spring steel, springs, or any netallic or plastic
ipreehitdhaface rand sndamprtsgd b eidfor semirigidgnaterialso as to afford
anot her . . wi.t hout, fati.gue. Th 0 biasing nmeans is .

P pSsticfing B e em i ety dhe BihsiSh iierh® siRBaR ebiprises o
1845 offe 4161001 BRAndeMPorLERIAE edBRGR Ui @barR! M8, each

end of which is insertible into the biasing neans

support, parallel to the top surface of the biasing
nmeans ort and curved to n_.apprgoxi mtely 90 .
degr ool B BREEIANT REOTBrERLafPiTBREcTo DS F a0k mefallic or
b1 astic REpableSMtEanSitEAS Fort O HEmIdRE sie toe@iHer SWkidut ERBhe.t Phe
extend forward of the nose, and is at that 25 point

foasmgimeansas prefatly grcontimony engih cd'spring $iecl famadd isto & loop

th tical pl f th f The. d di .
838015 i e, el syt T s BRI ) i bigoing
SHELR GEpLt, phiaRellt8 GR t@?ﬁilfrl-fac;g%? tHéQﬁi‘sit?éhB@ﬁfstsutﬁ?rh and curved to

adaptabl'e to hold any ace or nasal mas
an approximately 90 degree angle with the vertical plane of the face. The biasing

means extends thus for a length sufficient to extend forward of the nose, and is at that
point formed into a 90 degree curve so as to be parallel to the vertical plane of the
face. The descending lateral arms form a loop that fits around the distal surface of
the face mask. The mask support is adaptable to hold any full face or nasal mask in
place. The descending lateral arms may also be separate length of spring steel, each
independently inserted into biasing means and into the face mask at either its

proximal or distal end.

Alternatively, the biasing means is a continuous length of spring steel with
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pl ace. The descending |ateral arnms may al so be
separate length of spring steel, each independently

WO e®enisddd i Nt o bi asi ng neans and i nto the facePemEBk2083/026082

either its 30 proximal or distal end. Alternatively,

the biasing neans is a continuous | ength of spring

steel with WD 2004/018014 PCT/ US2003/ 026082 5 one end

| oreesnt iiteftibletinGo thie didsinsinedgs RIS, SAthARS descoidike @ looped
descendi ng arm | ooped around the distal end of the

reundthe distal sechetthe snask andratiachattiiortbe desaending am shove the
B Oy TR fsin el ORISR

fwhich bambehm tatchefTbrea friclibnyokdf Thb mﬁihg)mhe Slwed eomszsSes
5 betwe n the | ateral arns of the_ biasing nean

and
Retweandhe {ateralpemg g the brasing meang gnd ﬁtagﬂh%t%b%ma@a The tubing
t )

o bORefed FiTE bFine RGN Bindibind B} o bt sBhor R ione
tthe blasiag nm@nsmppsrtsupport are provi ded with nmeans for
adjusting 10 the length of insertion of the ends of

the arns of the biasing neans, thereby adjusting the

hori z . o
B s
'Ithe $engthj afdhseetiin cﬁ‘dh@m&dﬁtl&&rh@bhtheﬂﬁhsmgduadnsf theteay adjusting

g gerenc s and the force to be applied to hold the

ft4e 8o iforepagh lengih of thy bigsinsdneaiisnt be adivstalenbmpgnsanay be a
a f.

RSN A oty TP SR EnPhocbRBibaRleE Boff inb Vol B2

tdlﬁellenke{s anllfttrecfiorcend be gpiplidd tatlpldsherewoe mmy ubpbsttfdinvl ded

by a cord with a slip clanmp, which may be quickly

pul l ed and rel eased for m nor adjustnent and quick

sizin T dnl | oVi '

reans Ty ayTEde el BAlfof YR open i it AL O REC 8 g

Xradete adjultardt beindby wlcra] Btklegaedp cddnip 6 the Mike. Minor and
bi furcati on may be provided with neans for

a‘lﬂl‘ﬂ‘s"tddrweml%a}t tf?é’rBYléF‘éPY @ gord b ﬁmlgmp,t w@chm be quickly
w& bhd k?ee{s@cfjﬁ)r 9{1n(§roafcl§usn{nj-:nq )éhcp 51?10k Qg %a Ade: “é‘? I}.)ané may

sI ng nmeans su

Ull&&llfeg)eaﬁoﬁ&éthﬁqth $neany ﬁfrﬁdﬁxbtﬁféhﬂﬁttﬁé batk.of Keetikatin & hen the
mask support is nade of an elastic material, the

n‘ﬁﬁ‘ﬁ?f} tapd ighifureaterd ﬁ’ﬁchﬁﬂﬁ Hfdhebifyrrationanay Enrrovidid Wit theans
e adhtmea) readily

59,9

In the preferred embodiments, the mask support is made of soft, flexible
material, while the biasing means support is a more rigid material and the biasing
means is a very firm material. When the mask support is made of an elastic material,
the means for adjustment may be eliminated. One skilled in the art can readily
substitute materials to achieve the same or substantially the same support. Such

supports are considered to be within the scope of the appended claims.
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substitute materials to achieve the sanme or
substantially the sane support. Such supports are

weonsihtker«£d to be within the scope of the apperdEUS2003/026082

clainms. 30 WD 2004/ 018014 PCT/ US2003/ 026082 6
DESCRI PTI ON OF THE DRAW NGS R gure 1 shows a profile
view of the open cap mask support of the invention. 5

Figure 2 shows aphQPRYPRIGNOF!TIE HRAWENBROrt of the
invention. Figure 3 shows a frontal view of the mask

support of the invention. Figure 4 shows the force
vectors of .the preferred e di nent of fhe mas 10 .
SupporieDe Lsav APITF S TR TR G piask P PROR e pgntion.
| NVENTI ON For the purpose of defining this invention,
"face mask” or "mask" is used to 15 include any

devi c&igwe 2Ishows atppavipeif thereashrseppurt ef thy stventi¢ol ower )

to the airway of a patient. A face mask nmay be a nask
that covers the full face, a mask that covers nose

and Mpgpilre 33h8WS k foRAl veAVETtRe RANYsuHPSrt BOBR iR¥enfitR al
pl ugs. face mask support is any device that holds

the face mask apposed to the face. 20 Looking at

Figure.l. the cirlcC erence e 1. of . th en, c IS
ceon toBire A Bne FRUMENET R AN Pt crBpERERLST e mask
aViebsH BOht eaiiei t1ve eye and eyebrow regions, to

bel ow the inion protrusion of the occipital bone (the

nape of the neck). The circunferential edge of either

herm sphor o. ¥l &1 RESK HiRERAy SRS ARE RV euom i 11

to the mask support cap, in that 25 the nape, where
the spine joins the head, is the "l ow point" of the
head, Hoo thepueposeafidefmiog this inmentivantifacd miask”roe“nrask’t is used to
rest. Thus,.the circunferential band rep] aces both
(Rt ise P AR P VT EioBE SHPBlopieR o dheaioway of
HEMNAYadcOt Bk ALY Bd Mrladl 1hde0vERShe fifl I8, aSndlk thdtRby
t at es Pgt ent Nofiy 6, 51%, 802.) The %i rcunf’gr enti a’# %a‘ﬁ%mse
i and meguth, i mask that colers helydhevndsk or oamil plggs. hAtfadesmagksuppatt is

i ndependen f. the. | oading of .th 30 face seal,
Y ERECE it bolds e deceedy PpaRed & Hhedicepns ont
Application US 2002/0117177. The edge of the

circunferential band 1 is joined at the forehead and
t he r daookofg at fegure 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 head, 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 occipital anchor points that are commonly found on similar devices.
(See, e.g., United States Patent No. 6,515,802.) The circumferential band is
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 medial band 2. Because the headband is sufficiently clamped, the medial
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head to the nedial band 2. Because the headband is
sufficiently clanped, the nedial W 2004/018014

wEODANBRDO3/ 026082 7 band is sufficiently estebl/iUsivesio26082

such that it serves as a stable support for the
bi asi ng neans support. Wththe nedial band
established on the nedial |line of the head, the

byang! hsnﬁlfﬁ@i'ﬁfy dsPabfigiRARLEN Bt i@ E@r@&é J&gi Sable suepport for the biasing
count er -cl ockwi se nonent needed to ee

apws @upront. t Weh ftlmasadlalfbaoﬂ establishbdioe shetrh@h:ﬁldmcmf ithet eead, the

ockvvl Se nonen 5 mask adi force, ndi n

iSRS Fehledi ctoing & BNk e, nete to Reep the
%5& a‘ﬁboieﬁ@o Rleafatd) A hiehaRmsidted e foRte8hioSk1bdkinisd Ih@ment of the
rigid or sem-rigid biasing neans support 4 and are

I m@ﬂkeldactmg) forer, tendingdo deerptbk nBisk Ththecfaccwithart émklr@ The two
ns 6

itted
fie o ieFisrafers? o PR IRIRG T B gsing means
upporifeimanid RopbPatdudd ihe f5ReRaskS. PHeRNBuhF@tialBand 1 is
m ddl e of the for ehead, avoiding the sensitive eye and

efjttedrwith adjpstoest means Beind Wuicksizingicard Tprotrusion of the
occi pital bone (the nape of the neck). This natural
positioning gives stability to the mask support cap,

I Nt hatodkiig AFpgare WNRE EirdubefefeRtifah@ 118 sdefifo eﬂ%ﬁ(‘}'ﬁoﬂnsthe
the "l ow point" of the head, to which any encircling

paiddlefithe foreheadavoisingsthe sersitiveleye emdr eehfoay mpgiang) tolbalogv the

o S o 1 AR e b 830, Ot i onn

rgaaé:e,%té’mlay% tHeSR4sk 8Gppoit cap! ﬁh&hitltﬁlé AlapeOwh&r8 Mhe Jpifh Jéms the
bi asi ng neans support 4 and are | ooped around the face

rhesd, B.the Gk peinitofhegad, ©, whitearfy axireling/band vatl indlime to

he, | o f .th 0. bi
TRt 26 B RPinhforont ke o dniteEae (80 ferzad Bt RSO gicthe head to
NS knelial BARI 2. ath S0 BRE 08 tHeMiasiipEmBIR S £8 1rf§€xQé'E§1n?b t‘K@)‘ngld

be a ratchet or a friction fitting. The air tube

paseasTigt Wagihe msensguppoare4 fud anedodped iatreint dlogpfacé malsies
bi asi ng means. The air tube 9 nay be secured to the
bi asi ng nmeans at 10, the biasing neans support at 11

or theookall AlFigaed. tHearmwdl 'VEEQV 8ftht BeasP Elﬁi‘p%ﬁeﬁl"é%(ﬂf of the

the patient, the air tube nmay be 25 free to sw vel
angsingingans lashcrmtgrﬁtmmdnlaﬂ distal surfacebbthe faceusasktsh érhe

attc t, A0 at . the b|a nean t .to.limt
HDERERE 87 PR iase o8 S T A el flige The air
B 9 bRdstd BroudliaRe £B6vEREHed BPRR Tbop @ftth@sﬁ@ﬂ tn‘Peaﬁs The air
face mask 3 and bl ower systenm is applied toa ad,
viib9 niay beseawehtodbs biasipg nwahwodtd 0, 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. It should be noted that the force will vary

from patient to patient. The variables include:



10

15

20

25

30

30 the face mask apposed to the face. The force is
transmtted fromthe top of the head to the face nmask

we@4nise1dbi asi ng neans 3. It shoul d be noted tPer/Us1083/026082

force wll vary frompatient to patient. The
vari abl es include: W 2004/ 013014 PCT/ US2003/ 026082 8
hi gher or | ower positive air pressure to hold the

pat i efigifer 8} [oWRY pOREVS air pleSsubd @MHokEtRPAAR SifQWYpER
patient requiring breathi ng assistance; a nore
rest | 48 prqvadd aslequath Howdnd pationt seauiranifeathimgresiganmicece;

to accomopdate a patjent.s rsqnal preference. 5 or
3n undaUa TEu st BEGTOYRS ifBep G didhdie e B PG i asi ng
for ce tgaycortmoddiE s pasRt's Pérs6ieg pRASERLeDY shortening or
| engt heni ng each armof the biasing neans at 8. As

Mot ed,orehanpsyatitonglogy of the patientigfhcer Sheibagsingaforreimay be
appl i ed_ i ndependent |y, of 0. the,loading for the.face .
ook, THiEAOERF BREChrdl ortiob EEAmRRhDY, 8 almtfr 1R Whsing
i ncl uggednbat 8.mai n rear vector 12 and the main front
vector 13, which each occur normal to the surface of
the head. The analysis of the resultant X 14 and Y 15

vectors. s how .the.’cl anpi pg" .of,the head .i.s

ccongt THeh s pshe St e <D ERpBFertd! wind o iied igengatenty of
SRebaligiforthe AR ridsk C THE QEROYs icAlatcd G B ghteRing ¢hSbdndenclude the
forehead at too high a position, 15 clanping woul d

fragin ress yeetor12 and the wain tomseveptor &3.fvluch each agnatarocmal'to the

for. arifpi a f ront ctor, X d foree to.nove

R B Bha” Db R G0k of FF e ML nd ? 15 VSt Saio® Fow

tthe“danging0 Bt dehsad RAcEYrERisAEY. LNEtA tRE v EV & NSO, it can be

rear vector Y would have no undercut to resist it and

tshen thakas the eirpumigrendial edge corgadiptherforebedd astoa Inigh agasition,
ce.the ¢ s suffl.cientl.y.cla . by, pr,oper, .

S rih B0 h beRalsh et <P € nOGREt R yPARBRS fopsgipging and

sl veGo & Ivebudd bé Free tRHHA the hBErigld Bahe bhastt dntheheadTs

a stable anchor zone 16 for attachnent of the biasing
riakewsise upiherbrnd Tondacixtoesghven the aion progrusion, tehevector Y would

nchoring zone establ i she he, medi.al. band all.o
57 hun g ap T fdpe B lin bt Vror alinApead o1 of e head
NG Rth@apie @ﬁ’fﬂc?e!nﬂg clafifped bg‘%fdib_gr PRAGHiSHPRRE hemispheric
should be noted that the Dbiasing neans support and
tdegtour,dk¢ mygdiabbarel is held ohéhomkgialineoafithohedtand dornistestable
nalralgllforsz%gg 26 tfo} Qt?gchrarllregt or}'otthe %gsfng%%jan]; ls&p)i)lo?tl. e[‘he 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 construction, 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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Wth this flexible but stable construction, the
bi asing nmeans is capable of «creating a

wa@omabhesvi€! ockwi se nmonment needed to keep the nBEKUS2003/026082

apposed to the face, which translates the force into

a cl ockwi se nmoment of the mask | oading force, 30

tending to keep the nask on the face w thout | eaking

and Wﬂlh!.eéltthé PRichPRGLAANE e5E8y mBSHsHT (RPRIi & ehOnéans 6 toa
smal | “anchor area. 2004/018014 PCT/ U85003f026082

I‘boass epmfdrt’ gudtpilasetthachpwsthss otter bagsl, bysitiezing itdfon He nape of

LS TRe Broat Crhshiient b n TR o siz B coRLT (R shose
%boﬁhﬁeﬂi?%l&oaré pRvided %htﬁ uléﬂjﬁzﬁgﬁﬁ&ﬂ;&) th Etﬁﬂ tl&ésc%ﬁ snugly

the quick-sizing cord 7 (on those enbodi'ne
areundrtbe heksld Whe tmedualqbandkamazljuagd rfemmpertftttlpgxl Thet chmp bemg

s DR BhByHlow e P ed ook s Mok sy top i o the
(B3Rl heddlpsdt @FBufd M cURAL Bk AGNSnd foBni:8E TRk of

so that the op of the bi'asing neans passes around
tthebdsing ate irimtezdt inteethe plotofghe biasing aansrsupport Bhe langths! adjusted

A5l Pt e Bt Bt Bind B apebsd
MRE palcnOs $adenom@tﬁe Bﬁgﬁﬁl z{d?ﬁ&hélﬁéj afe@ndie! ﬁhetblﬂa%ldg%@ans is left
pi ece apposed to 10 t ent's face. Once t

attachieddd thednask suppers. dhe mmbl eyppoktas bitaldyi sodt andaf‘rmhls except

| ef attached to mask support. The mask s

61 g s 0 S pe e A R i, WGt FERS OB ARG
'Tfeﬁ(‘l‘ $roflle tubﬁerkibéﬁbzﬂﬂo'm@tﬁﬁ of HRR2Adium\Mhich af st 19§§ sens1t1ve
the patient's head fromthe upper forehead to the top

ab prdseure ithami thcdovwm ifoiehead @nd epaaed. eTle meulbista VRAP tpparatus

res ure t ower. forehead e area. The
WEER F o s iRle & Bl ot N o el o,
st abl e and Ieads to increased patient conpliance. It

may be understood that follow ng the teachings of this
pat entlt mapbe cadérshopd thahfrdlewsig the machmgs bithesriateno appticetion,

hth?%%%ﬁbﬁ% W o e ) Bl Tk B ¢hanecs,

andce eQiretcBhﬁdéer/ el Within 4 spfmt andcofe AR iREREH
PCT/ USZ 003/ 02608
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10 W claim daim1l. A mask support for continuous
positive airway pressure conprising: 5 a

wa@eosordoes enti al band extending fromthe forehepemusfo0z026082

patient to below the inion protrusion of the

occi pital bone; a nedial banggoperably connected to
the circunferential band at the forehead and at the

I ni on WeRldMsi on of the occipital bone and passing
over the approximate nedial line of the patient's head
10 ; biasing neans support positioned on the nedi al

band f the skull to about
Che hiGlAT B ehaxsk SIRPordEr SRR LRSS ResivE ALY oy pifsSire

r@aPriéingd sl ots; a biasing means conprising a

conti nuous Iength of rigid material fornmed into a

| oop with tawrduaferential dendexdénding fipmshe forelcad of 8 pasivi to
rted into.the.recei.vi

f th b | f
Che o aei L SR IAL bidh il Sr G SrepdleRe” ° ©

ext endi ng  dwediaPsinalop¥rab® c@n&étd&ttofﬂ%é‘i@h%f@&nﬂiﬁ%aﬁ@&%e
and at that point curved downward to form descendi ng

arms at an apprioschaad adyeat de lawglpeotvus!dn aftthe oepipitat hone and

| f th de f
B ength Lo 1 or MEPeSper s BREMEAE eI IRg hipatents head

Claim2. ThepigBaKmeAbporPhositictiedloh tNRESIaNbdnA8t a point from
bi asi ng means conprises spring steel. 25 Caim3. The

mask support of tbﬁapfmOftbmtéqutiltﬂabmtheelueh\ﬁorn@eadlaods of

the biasing neans supp rise .nean for
adj usting the hot’ mzpéﬁf e&ﬁ&v r%(fe“flﬂ%s %r asi ng neans.

30 daim4., Bibﬁng ﬁféKnsSdé@r&@ﬂsinngcoﬁhﬂlhdﬁs JenW 6fvigid material

conprises nmeans for adjustnent of the Iength of the

circunferenti al formed 1nto 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.

Claim 2.  The mask support of claim 1 wherein the biasing means

comprises spring steel.

Claim 3.  The mask support of claim 1 wherein the receiving slots of the
biasing means support comprise means for adjusting the horizontal length of the

biasing means.

Claim4.  The mask support of claim 1 which comprises means for

adjustment of the length of the circumferential band.
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WD 2004/ 018014 PCT/ US2003/ 026082 11 G aim5. The mask
support of claim1l which conprises neans for

wadjousisment of the [ ength of the nedial band. EI'EUS2063/026082

The mask support of claim 1 wherein the
circunferential and 5 nedi aljbands are formed from a
single piece of material. Claim7. The mask support of

cl ai mdjapher ei NTidRadkBbFdrt HBskn B whithfdéhipRis&dmans for

each armof the nedial band is connected to the
cidjustmérdoéthei al lehgthof thetmesdal harnd.de of t he medial |ine.
10 daim8. A mask support for continuous positive

ai rway pressure conprising: a circunferential band

conpr iclaitg 62N TBieasdsk Gupptrestichlim 1S@hétetdans cir€ph RAMALMGDNd
fromthe forehead of a patient to below the inion 15

pnedialibandnare ffommed fours i singlel pignsred mageriabdi al  band
conprising an elastic material operably connected to
the circunferential band at the forehead and at the

i ni on ClRmRYI UsTHRMn&k shfiforOsGidint evh&emane RdRaBSIdTSe
over the approximate nedial line of the patient's

Hufwicapal andtsiaghs pimg ofithg meedial pprst s cpmisicted do g adreumifierential band
di al .ba at g.ppint from the apex of the skull to

2%8@“?' Sll(geegﬁpﬁﬂle?{?fgﬂ%ad and conprising two receiving

sl ots; a biasing neans conprising a continuous |ength

of rigid material formed into a loop with two | ateral

arms dflamg8al sisenask heppR8 fercmtivfioustpesiivaviryey prgssure

inserted into the receiving slots of the biasing

means support andtEM8ateral arns ext endi ng

hori zont al | ycitcnfereRlidl hahPEMRIikifLart dlfsticahRerdIGsafd band
that point curved downward to form descendi ng arns at

an approxi mat el gxt@dingfyin thei forehtarbofeepatientto belcantheddion

the patient’s protrusion of the occipital bone;

a medial band comprising an elastic material operably connected to
the circumferential band 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 high forehead and
comprising two receiving slots;

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 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

the distal end of a face mask.



10

15

20

25

30

30 face, the descending arns of a length to forma
|l oop to encircle the distal end of a face mask. WD

wQodHxb8014 PCT/ US2003/ 026082 12 daim9. A peEKS2003/026082

support for continuous positive airway pressure
conprising: a hem spheric cag the circunferenti al
edge of which extends from the forehead of a patient

t o beltumtdhe i niAoMagkr sappaors fod Romtinubhepositiveca vyt fressure
bone; a nedial band qperably connected to the
circunferenti al “@8p8siB§ the cap at the forehead and

at the inio j by

passing over "RLPhE @l B ki RIALR! cdlk o KRR Alkds fom
patient's head; tHfofehbadasti aymtioman delowpthe iion pRitiusion @fl the
on the nmedial band at a point fromthe apex of the
skul | to about PFAPIABERE:f or enead and conpri sing at

| east one regeiyi : L RS9 MRS i.si |
cont i nuous. FengtH tapd bPgstls OhStcat TEAAARAIIT LA & he
|l oop with two | atpeatahe forehead ndegpube insorvmrptriidien dbthe oddpital

of the arns being inserted intg the receiving s]ots of
the biasing o ARe A6 RS QY thaapPreitBpis mepidme of the
extendi ng hori éQt‘i”éx@"s'h}éac?nd at that point formng an
approximately 9 angle With the vertical plane of the
patient's f addasingmbarssupphesmaittinad onatliresmediakbandagi point
to encircle the distal end 20 mask. Claim

f f
10. The musk suBioBt heapetiinakull ogbeyt the Ypsr Grehepand
lateral descendiig, fiBplealidfic RiARiGaRANS i S

inserted into a receivirng neans on ofher lateral
descendi ng arbiasippmeartsiempeasing ia@ontiiuotub e ripd katepial
Caim1l. The mask suypport of clainms 1, 8 or. 9 wherein
the biasing nea Qrmed 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 plane of the patient’s face, to form
descending arms of a length to encircle the distal end of a face

mask.

Claim 10. The mask support of claims 1, 8 or 9 wherein one lateral
descending arm of the biasing means is inserted into a receiving means on the other

lateral descending arm above the position of the face mask.

Claim 11. The mask support of claims 1, 8 or 9 wherein the biasing means
comprises at least one length of spring steel which connect individually or in

combination with a face mask.

Claim 12. The mask support of claims 1, 6 or 8 wherein the biasing means
comprises angular adjustments means for a face mask in the region approximately

from where the descending arm or arms connect to or form a loop around the face



conprises at | east one length of spring steel which
connect individually or in conbination with a face
woek/019d4 Cl ai m 12. The mask support of cl ai nspdT/US2005/026082

8 wherein the biasing nmeans conprises angul ar
adj ustnents neans for a facejgask in the region
approximately from where the descending armor arns
O O O SR G P8 SBE B ey Be pBFRolH refativg o he
pdriseandeng ammiazlarmas.f ace mask may be positioned rel at ive
to the descending armor arns. Claim13. A nmask
support wherein the circunferential and medial bands 5
creat 9Cﬁ1r§ﬁ§b|&nﬁk1@§1i1%ioﬁ‘\$}%eiﬁ aR Jﬁ‘cﬁ&f&@nﬂ'ﬁ@%ﬁ@m%&ﬁp%h
by encirclin so as to clanp the support to

5 tmath@atablmnlmfofrmrfoetm&asmggnm aupportdty ctnhsclmgihe berd so as to

f th d th
iR heroneiE o b kR i Atek etfork et A ine SRS heibh of the
f RFdhBad AIAhE Snd¥réut@8diaRbi &b %ﬁo@?r&ljﬁﬁoﬁ a8d ﬁﬁ réhifitaft L8y
circunferential ban contacts head, wherein the

rméﬂnt@dpm vECates ase edtabilishestiattte region stherathe ciabum ferertial Bnd

con acts the %Sadz\ca)zhereln thg’ 9nask support is stabilized to resist lateral vector

10 forces.
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