Nasal RESPI RATORY Mask system TECHNI CAL FI ELD

The present invention relates to a nasal respiratory

mask system used for continuous positive airway

pressure (CPAP) therapy suitable for the treatnent of

sl eep apnea syndrome, nasal intermttent positive

pressure ventilation (NI PPV) therapy suitable for
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Insufficiency I1s a na intermttent positive
pressure ventilation (NI PPY) nethod, in which a
respiratory assist device is adopted to supply
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2400 Pa to the nasal cavity of a user. When

t hesimetofprbs nodst effactprethtsparte metaddf dsr despadprentmdrame is a
nasal respiratory nmask system conposed of a nasa
nasgmeRtifuis positive ettway geaburafERALlsivilon; inowhith ushipomtory assist

tightly sealing the face of a user and having a
devigs 1§ alpridthivesuphly BPSiEVe PrayRbre Besadtrabegt ﬂ@ﬂetm%@ﬁl Panigsthke nasal
at g predet erm ned position and having .a nechanismto
cavith Rh ScHSIPHDE FisPe PnECeitaidss: Llepisst tiithea finsdin ta control a
~gas | nerally used to continuous intain
presf% iRy R R abetiBEe e RESHRESHRISI PN fluthe thegpey bave
a.pasal S y j Ly, l.s. the.f f.a.
clsol o0 Mo hoOpE VSt IF S0 Rl Vod@Poulien BRURE Fuf oo

insﬁ&@nr%ff@ra & t@miﬁ@ﬁte[%}fsit%c e Yntilation g@gg?g? '?%ethod, in

Dpcu nt 2 disc oses no nting a race compo
whilh 4 sspRaegeabseddiddls addpi@in® sﬁﬁﬁg'iﬂt@rﬂﬁ&eﬁ\; P8Rk pressure gas at

respiratory mask system Such a brace may serve as a
about 400 to 2400 Pa to the nasal cavity of a user.

When these types of equipments are used for treatments, a nasal respiratory
mask system composed of a nasal mask (also called “nasal mask cushion” or “cushion™)
tightly sealing the face of a user and having a hollow shape and of a frame retaining the
nasal mask at a predetermined position and having a mechanism to connect with a hose
that leads a positive pressure gas is generally used to continuously maintain positive
pressure to the nasal cavity of a user. Such a nasal mask system then tightly seals the
face of a user by the tension of a strap (including a headgear) (see, for example, Patent
Document 1).

Patent Document 2 discloses mounting a brace composed of a wire engageable

with a frame section in a nasal respiratory mask system. Such a brace may serve as a



nmounting site for a strap (including a headgear), but

has no function to reinforce the fixing a nasal nask

to the frane. Pat ent Docunents 3 and 4

di scl ose a forehead support supporting a nasal mask

system in which a forehead pad is attached to such a

forehead support. However, such a forehead support is
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cunent 1: Japanese Patent Lai d-Open Publication No.
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Docunent 3: WO 03/035156 Patent Docunment 4: WO
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Patent Documents 6 also describes a member called circular "frame"” mounted -
on a surrounding of a "curved body", but lacks a function to fix a nasal mask to the
"curved body". |

- Patent Document 1: Japanese Patent Laid-Open Publication No. H11-397.

Patent Document 2: WO 02/045784

Patent Document 3: WO 03/035156

Patent Document 4: WO 03/059427

Patent Document 5: WO 04/096332

Patent Document 6: WO 03/035156

Disclosure of Invention
Problems to be Solved by Invention

Embodiments of the present invention seek to solve at least one of problems by
providing as a whole a light wéight nasal respiratory mask system while practically
minimizing leakage of gas from an interface section between a frame and a nasal mask,
providing a nasal respiratory mask system for a user to easily deform to closely conform
to a facial shape of a user, providing a nasal respiratory mask system with a structure high

in shape-recovery restoring force and easily absorbing body movements and providing a
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Also disclosed is a nasal respiratory mask system contactihg with the face of a
user to supply respiratory gas under positive pressure to the nose of the user, comprising
at least a nasal mask, a frame and a retention Wire; in which the nasal mask is a tubular
member composed of a face contacting section with one opening end constructed from
an elastic body and a frame mounting section with the other opening end constructed
from an elastic body, the frame is a molded part Wlth an internal space capable of
communicating between a hose to supply positive pressure gas and the nasal mask and

has a mechanism connectable with the hose to supply positive pressure gas and a nasal

mask mounting section enabling to mount the nasal mask on



Al so disclosed is a nasal respiratory mask system
contacting with the face of a user to supply
respiratory gas under positive pressure to the nose
of the user, conprising at |east a nasal mask, a
frame and a retention wire; in which the nasal mask
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A retention wire can give the nasal respiratory mask
systemw th a structure easily absorbi ng body
novenent because it has high restoring force from
def ormat i on. ~ Furthernore, an appropriate
attaching position for a strap can be provided
dependi ng on a shape of the retention wire, |eading
to provide the nasal respiratory mask systemw th an
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nasal respiratory mask system of the present
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detach the nasal mask and the %%%gnbl ed together.
Furthermore, by manufacturing the nasal mask and the frame scparately, the
production is easier as compared to an integrated unit of the nasal mask and the frame and

leads to reducing the manufacturing cost,

Brief Description of Drawings

Figure 1 is a drawing to illustrate the constitution of the nasal respiratory mask

system of the present invention.
| Figure 2 is a drawing to illustrate the nasal réspiratory mask system of the
present invention and a member connected thereto.

Figure 3 is a drawing to show the nasal respiratory mask system of the present
invention and the member connected thereto assembled to gether.

Figure 4 is a cross-sectional diagram to illustrate an example of relative position
between the nasal mask mounting section of a frame, a frame mounting section of the
nasal mask and a retention wire in the present invention.

Figure 5 is a drawing to show the nasal respiratory mask system of the present
invention fitted to a user.

Figure 6 is a drawing to illustrate the other constitution of the nasal respiratory



Figure 4 is a cross-sectional diagramto illustrate
an exanple of relative position between the nasal
mask nounting section of a frame, a frame nounting
section of the nasal mask and a retention wire in the
present invention. Figure 5is a dranwing to
show the nasal respiratory mask system of the present
invention fitted to a user. Figure 6 is a drawing to
mask sysigm od the prgenpbinventicmonst i t uti on of the nasal
respiratory mask system of the present invention.
Description of Synmbols |I. Nasal nmask body 2. Face

contacting section of nasal mask
Description of Symbols

1. Nasal mask body

2. Face contacting section of nasal mask

3. Nasal mask

4. Frame mounting section

5. Frame

6. Nasal mask mounting section

7. Hose attaching section to supply respiratory gas under positive pressure
8. Retention wire

9. Protrusion of retention wire {(clip attaching section}

10. Protrusion of retention wire (strap attaching section)
11. Nasal respiratory mask system

12. Clip

13. Hose to supply respiratory gas under positive pressure
14. Member to treat strap end

15. Strap

16. Pad

Besi Mode to Carry out the Invention

The present invention is a nasal respiratory mask system contacting with the
face of a user to supply respiratory gas under positive pressure to the nose of a user and
comprising at least a nasal mask, a frame and a retention wire, in which said nasal mask
is a tubular member composed of a face contacting section with one opening end
constructed from an elastic body and a frame mounting section with the other opening

end constructed from an elastic body, said frame is a molded part with an internal space



3. Nasal mask 4. Frame nounting section 5. Frame 6.
Nasal nmask nounting section 7. Hose attachi ng section
to supply respiratory gas under positive pressure 8.
Retention wire 9. Protrusion of retention wire (clip
attaching section) 10. Protrusion of retention wire
(strap attaching section)
capable of communicating between a hose to supply positive pressure gas and the nasal
mask and has a mechanism to connect with the hose to supply positive pressure gas and
a nasal mask mounting section to mount the nasal mask on periphery thereof, a frame
mounting section of the nasal mask is mounted to cover the nasal mask mounting
section of the frame from the outside and at least part of a retention wire has a structure
to tighten the frame mounting section of the nasal mask to the side of the nasal mask
mounting section of the frame. Such a nasal respiratory mask system is worn on the
head of the user with a strap or headgear and connected with a supply hose of
respiratory gas under positive pressure.

Both ends of such a nasal mask are made from an elastic body and hollow, that is,
tubular, through which respiratory gas under positive pressure passes, and are required to
have a structure, of which an end of the opening can tightly seal around the nose of a user
and the other end of the opening is suitable to attach to the frame. Such a structure
suitable to attach to the frame refers to a shape covering from the outside a nasal mask
mounting section in periphery of the frame opening. Rubbery products are preferred,
particularly silicone rubbers are preferred as such an elastic material.

Periphery of the opening end at the side of a user is often substantially molded in
an isosceles triangular shape to reflect a nasal shape, since the nasal mask secures
airtightness of respiratory gas under positive pressure by pressing around the nose of a |
user (see WO 98/04310 and Japanese Patent Laid-Open Publication No. H10-337327),
A shape of the nasal mask as a whole 1s preferably a substantially hollow triangular
prismatic form to reflect the shape of the opening end at the side of a user, but may have
other shapes as long as the airtightness is secured.

On the other hand, 2 middle section between both ends of the nasal mask is not
necessarily constructed from an elastic body. Such a middle section may involve a

mechanism to absorb misalignment of the nasal respiratory mask system caused by body

movement, for example, a bellows structure (see Japanese Patent Laid-Open Publication



11. Nasal respiratory mask system12. Cdip 13. Hose
to supply respiratory gas under positive pressure 14.
Menber to treat strap end 15. Strap 16. Pad Best Mbdde
to Carry out the Invention The present
invention is a nasal respiratory mask system
contacting with the face of a user to supply
respiratory gas under positive pressure to the nose
No.fl1@%5ser and conprising at |east a nasal mask, a

frane and a retention wire, in which said nasal mask
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The frame in the present invention has at least a structure to connect with a hose
to supply respiratory gas under positive pressure and an opening to supply the respiratory
gas under positive pressure to the nasal mask, of which the nasal mask mounting section
is provided around periphery of the opening. That is, such nasal mask mounting section
has a short tubular structure, in which the nasal mask is mounted on periphery of the
tubular section.

As a mechanism to connect with the hose to supply respiratory gas under
positive pressure, a mechanism known by those skilled in the art may be used as long as
the mechanism does not practically leak the respiratory gas under positive pressure. For
example, such mechanism is disclosed in WO 04/022147.

The above-mentioned frame mounting section of the nasal mask covers the nasal
mask mounting section of the frame from the outside. The whole of peripheral edge of
the nasal mask mounting section of the frame is required to be covered to secure the
airtightness of respiratory gas under positive pressure, but both sections may be only
partly overlapped each other in a mounting direction as long as they have airtightness.
As a shape for the nasal mask mounting section of the frame and the frame mounting
section of the nasal mask, which are required to be conformed each other in order to keep
the airtightness, but the shape is no object as long as the airtightness is secured, for
example, a short cylindrical shape or a hollow triangular prismatic shape may be
accepted.

Furthermore, a channel to receive the frame mounting section of the nasal mask
may be provided around the nasal mask mounting section of the frame as well as a part of

the frame mounting section of the nasal mask may have an insert shape into the channel.



capabl e of communi cati ng between a hose to supply
positive pressure gas and the nasal nmask and has a
mechani smto connect with the hose to supply positive
pressure gas and a nasal mask nounting section to
nmount the nasal mask on periphery thereof; a franme
nmounti ng section of the nasal mask i-s nounted to
cover the nasal nask nmounting section of the frame
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may be coated with plating, paint or the like.

A material used for the retention wire is not particularly limited as long as the
tightening force described above is exerted by the restoring force from deformation, but

preferably include metals, particularly titanium, stainless steel, aluminum, duralumin,



The frame in the present invention has at |east a

structure to connect with a hose to supply

respiratory gas under positive pressure and an

opening to supply the respiratory gas under positive

pressure to the nasal nmask, of which the nasal mask

mounting section is provided around periphery of the

openi ng. That is, such nasal nmask nounting section
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of the retention wire.

Such a protrusion of the retention wire located in front of the forehead of a user

may be deformable. When the protrusion is deformable, a user her/himself can adjust



The retention wire in the present invention is to
tighten fromthe outside at |east part of periphery
of an overl apped section between the nasal nmask
nounting section of the frame above and the frane
nmounti ng section of the nasal mask above. Shape
restoring force provided in the retention wire itself
is used for such tightening. The retention
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to 2 mm A part of the retention wire in the
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Such a protrusion of the retention wire located in

front of the forehead of a user nay be defouaabl e.

When the protrusion is defornmable, a user her/hinself

can adjust the wear feeling by deformng its shape

to conformto her/his face to change a sealing |evel.
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user of the nasal respiratory mask system but its

thenh Bcddmametratsd ma objsestctmsal dny iadigure hadHeefatindtingrection 7 is
wear on the head of a user. A nmethod to attach the

alsogtttachsdtte ftas plocupplyirespivstory igas rrdes pesibyYe Micpwrgend hose 13 to
include direct attachnent of the strap to the .
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present invention is further detailed with reference
motnting sention g f ke el mask towards nasal mask mounting section 6 of the frame
by the retention wire. Furthermore, tightening force towards pad 16 attached to the
protrusion of retention wire 9 (clip attaching section) is intensifted.
On the other hand, strap 15, to which member to treat a strap end 14 is attached at
the end is engaged with the protrusion of retention wire 10 (strap attaching section) (see
Figures 2 and 4).

Figure 6 demonstrates one example of other embodiments of the nasal

respiratory mask system 1f of the present invention. It is similarly composed as
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Figure 1 denonstrates an exanple of nasal respiratory
mask system 11 of the present invention. Nasal mask 3
(illustrated as transparent, hereinafter the sane.)
constituted from nasal nmask body 1 conposed of a
tubul ar el astic body, to which simlarly elastic face
contacting section 2 of the nasal nask attaches.
Peri phery of an opening end placed opposite to such a
exafpireshoomt iadtigurg Isetidsalnmasko3, frasal, hasslkatt3clipg vadiondo supply
frame nounting site 4. Frame 5 is provided
respifatdry izas wdenpeditinopiessung 7 $eestshownpandrrogaprio sHppht feppjratory gas
section 4 of the nasal mask is positioned at )
undge ppgitier presfurs gaall 3 faekshesmt i lngnaselcierirtery gpagingystem 11 in
frame to be tightened by retention wire 8 from:yt
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retention wire 8, while the fornmer has a strap .

at t aviipsn Heeddhdfsefed atitbahe pidt@sion of haemimewire 9 (clip attaching

pr ot rusi on. Cip 12 made of a hard nenber with
sectidi)er thoakss @ngagmakl pariof thet tleeentien eitel orensifymgithe tightening

inserted into a protrusion of the retention wire 9 ]
forqeaif ifpratranbing gedion Biod e nasalpossktdwardangsal magfmeypéing section

Frotrusion of the retention wre, intensifying )
6 of thyHrame. nduttbere by effiustingra spiswnel dip Sedhe ahignigg ferge above is

.nasal mask towards nasal mask nounting section 6 of
adjysigdd- frane by the retention wire. Furthernore,

tightening force towards pad 16 attached t.o the "
ot ot PR S EleRPD TR S (18 AT HEpahageue 6 s directy
se%%iqgéuisggntensified. On the ot her hand,
CNEETTAp 18 R & whi ch nenber to treat a strap end 14 is
attached at the end is engaged with the protrusion of
retention wire 10 (strap attaching section) (see
i Ok . ). Figure 6 denonstrates one
h“%?%#%?@“§$§%?%€r enbodi nents of the nasal respiratory
mas kﬂ'&yﬁﬁ‘e%\t ikeffiod PR VIR Seitsal RYSRkdOMmadktsykidm used in CPAP
simlarly conposed as exanple shown In Figure 1 of
thetapsalTPPastkedpy bndtie ifke. hose attaching section to
supply respiratory gas under positive pressure 7 (not
shown) and hose to supply respiratory gas under
positive pressure gas 13 (not shown). In nasa
respiratory mask system 11l in Figure 6, retention
wire 8 is provided with protrusion 9 (clip attaching
section) and a strap attaching section in other site
of the same protrusion. A protrusion of retention
wire 9 (clip attaching section) is provided at two
sites in front of the sides of the nose of a user
when wearing nasal respiratory mask 11 (only one site
is shown). Cip 12 has two hooks engageable with the
protrusion of retention wire 9 (clip attaching
section) and a screw structure that adjusts a
di stance between two hooks.
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Cips 12 are each inserted into the protrusion of
retention wire 9 (clip attaching section) at two
sites to position a part of the retention wre,
intensifying the tightening force of frame nounting
section 4 of the nasal mask towards nasal mask
mounting section 6 of the frane. Further, by
adj usting a screw of clip 12, the tightening force
above is adj usted. The protrusion of retention
Clalthé € 9 (clip attaching section) in Figure 6 is
ITectly engaged with strap 15. Industria

1. AARRYIEMRhtor} hask system ddeacBhE S@Mlthd A¥EHd @Br Prsapbldesspiratory
nasal respitatory mask system used in CPAP therapy,

oas DhdR Yotil0f pRYsuddb thdyBose iok & user@omipiBinly at Kastasmbal mask, a frame
respiratory mask systemcontacting with the face of a

and4Sefentioh 8ippl y respiratory gas under positive
pressure to the nose of a user, conprising at |east a
saidnassal maskk peiag fa antmilem thembertcontpiosns Wi ree facgapenigedigg| section
mask being a tubul ar nmenber conposed of a face ) .
constontelciromgn skistic badxaimpercnd phan PPEWISINIet Baps oyBHge section

at one end of an_opening and a franme npunting section
congtgnetad fremean elasberbedy dIths? ?%@d&fﬂg’(oﬁeﬁ%‘got her end of

t he openi ng, . . ot
said frame being a rgnolded part with an internal space capable of communicating between

a hose to supply respiratory gas under positive pressure and the nasal mask, having a
mechanism to connect with the hose to supply positive pressure gas and a nasal mask
mounting section allowing the nasal mask to mount on periphery thereof, and

‘ the frame mounting section of the nasal mask being mounted to cover the nasal mask
mounting section of the frame from the outside and at least part of the retention wire
having a structure to tighten the fréme mounting section of the nasal mask to the side of
the nasal mask mounting section of the frame, wherein part of the retention wire has a
protrusion away from the nasal mask and the protrusion of the retention wire has a
mechanism to intensify tightening forcé of the nasal mask to the fréme by the retention

wire.

2. The nasal respiratory mask system according to claim 1, wherein the mechanism to
intensify tightening force of the nasal mask to the frame by the retention wire is to
position part of the protrusion of the retention wire by a member with at least two hooks

engageable with the retention wire.
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said frane being a nolded part wth an internal space
capabl e of communi cati ng between a hose to supply
respiratory gas under positive pressure and the nasa
mask, having a nechanismto connect with the hose to
supply positive pressure gas and a nasal .mask
mounti ng section allow ng the nasal nmask to nount on
peri phery thereof, and the frame nounting section of
the nasal nmask being nounted to cover the nasal nmask

. ; ‘ . y _
3. qﬁgg%%ﬂ ggslp?ﬁgo%& ;B]I%hé;ﬁ sg&tgﬁ Jcbamnd oUNRihh e, QHESIndRe dhatism to

retention wre having a structure
inteh Q1 ﬂl?@érﬁﬁ‘g th&: s BERaBPHALE ROhS Gk ®R (0 retdh€ion 8@l has at least
mask 1o the side of the nasal mask nounting section
twoMook$enghb&@iFR: with @liichenfian tvief antihalistatcertietvasenwhese thahooks is
, a protrusion away fromthe nasal mask and the
- adjuBtable hisa Sotewindchenismet enti on wire has a mechani smto
intensify tightening force of the nasal mask to the
frame by the retention wre. 2. The nasal respiratory
mask system according to claim1, wherein the )
4. Tire ohsah respiralory mashnsysfom ascgiling fnyfatecd chime ddo dawherein the
mask to the frame by the retention wi.re S to
protesion phtheprgiention "t’lff’elspli’%ﬁ%S O Tt Ohaha forelieed 6f A when
- by menber with at keast two hooks engageable with
wearifg thepasay Teyrajgry dnask s¥stene nasal respiratory mask
system according to claim1, wherein the nechanismto.
intensify tightening force of the nasal mask to the

b i i . . . ]
s A b S By el s o
the R§b Sgid%l?)?ﬁge ﬂr}?ﬁ‘uﬂ&? BP}He%et@ﬁdid%ﬁ\tvﬁ@.l e by a screw
mecna . e

ni sm nasal respiratory mask system
according to any one of clainms 1 to 3, wherein the
protrusion of the retention wire is positioned in

6. The aidal Rfspiriieryf maghsadnodccardigei cidiant svesawihagir the protrusion of .
nasal respiratory mask system 5. The nasa

the Fee@iioh atiRrpositivakd syBoewl dedordibalran e defiimed o sniteblgiconform
a pad is provided on the forehead side of the
to thgr fatialisiape obd usdre retention wre.

7. The nasal respiratory mask system according to any one of claims 1 to 3, wherein the
protrusion of the retention wire is positioned in front of a side of the nose of a user when

wearing the nasal respiratory system.

8. The nasal respiratory mask system according to any one of claims 1 to 7, wherein the

retention wire is a single closed loop.

9. The nasal respiratory mask system according to any one of claims 1 to 8, wherein the

frame and/or the protrusion of the retention wire is provided with a strap attaching

section.
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6. The nasal respiratory nmask system according to
claim4 or 5, wherein the protrusion of the retention
wire positioned in front of the forehead can be
deformed to suitably conformto the facial shape of a
user. 7. The nasal respiratory mask system accordi ng
to any one of clains 1 to 3, wherein the protrusion
of the retention wire is positioned in front of a
side of the nose of a user when wearing the nasa

10. THS RhdaPeQp Yot S $h&W syst8m alBGdMa 38 bny SRUTRIMEY t085Kherein the
system according to any one of claims 1 to 7, wherein

frachd'B o R Wire is a single closed loop. 9. The
nasal respiratory nmask system according to any one of
clainms 1 to 8, wherein the frane and/or the
protrusion of the retention wire is provided with a
strap attaching section. 10. The nasal respiratory
mask system according to any one of clains 1 to 9,
wherein the frane is a done shape. Abstract
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A light weight nasal respiratory mask system securing

airtightness of a nounting section between a nasa

mask and a franme i s provided. A nasa

respiratory mask system contacting the face of a user

to supply respiratory gas under positive pressure to

the nose of a use and conprising at |east a nasa

mask, a frane and a retention wire, in which the
Abstesgal nmask is a tubular nenber conposed of a face

contacting section constructed froman el astic body .

at onlghdvebightt nagal wppirdtery neasll sasttmaneuringgirttichigessed aivpnting

constructed from an el astic body at the other end of
sectigyebebyyeny mpasat maslfangdpefranae is provded part with an

i nternal space capabl e of communi catin

bet

hosé* 84 UiSERITALRSTRE &Y HPBs ggﬁtgctglgsthgg@cg ot sgh to supply

5 B B D SELEE P\ SRR L
. Ve pressu

ma AP 7B QB RO P IS R P Btk T APlPhie ember

corzﬁ)ggcg of;%;%e leSnt s@gti(}noco%%&’f:te{l ﬁgﬂ% H‘ﬁas@i@tb%gg gtt &f&nd of an

nmount 1 g section o ranme, an

opeh®i@ $hd Batdm@inoliiengd REESH ERRMERE HRAS adeltiticioldy 2@ tHeWther end
tighten the franme nounting section of the nasal mask

of R bpsisd dtheofrafRsal ama®ldedophiti AithSACtihemabfsphdre capable of
corrfnil?nqz;tmg between a hose to supply positive pressure gas and the nasal mask and
has a mechanism connectable with the hose to supply positive pressure gas and a nasal
mask mounting section allowing the nasal mask to mount on periphery thereof, the frame
mounting section of the naseﬂ mask is mounted to cover from the outside the nasal mask
mounting section of the frame, and at least part of the retention wire has a structure to

tighten the frame mounting section of the nasal mask to the side of nasal mask mounting

section of the frame.
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