Specification Respiratory Mask System Technical Field

The present invention relates to a respiratory mask

system used for continuous positive airway pressure

(CPAP) therapy suitable for the treatnent of sleep

apnea syndronme, nasal intermttent positive pressure

ventilation (NTPPV) therapy suitable for ventilatory
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adopted for supplying intermittent positive pressure gas at about 400 to 2400 Pa to the
nasal cavity of a user. A mask for supplying positive pressure gas while applying
pressure to the nasal cavity, a mask for supplying positive pressure gas while covering the
nasal cavity and the mouth, and a mask for supplying positive pressure gas while
covering the full face are called a nasal respiratory mask system, a full face mask, and a
total face mask, respectively. |

A nasal respiratory mask system is described as an example in the following, but
its content may be applied to a general respiratory mask system including a full face mask,
a total full face mask and the like.

A nasal respiratory mask system is, for example, as shown in Figure 1, generally

provided with a hollow nasal mask cushion 4 tightly sealing the face of a user, a frame 3



retaining the nasal mask cushion 4 at a predeterm ned
position for supplying respiratory gas under positive
pressure, a headgear 16 connected with this frame 3
and el astic headgear straps 17 and 18 to link this
headgear 16 with the frame 3 in order to continuously
supply positive pressure to the nasal cavity of a
user (to both nose and nmouth in case of a full face
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cusBiBh @48 no effect on the nasal mask cushion by slipping the frame section caused
by contact with bedclothes. In a nasal respiratory mask system described in Patent
BPocument 4, a flexible material is used in a wall around a connection section with a hose
for supplying positive pressure gas in order to reduce slipping of a frame section pulled
by the hose for positive pressure gas connected with the frame section.

Patent Document]1: Japan Patent Laid-Open Publication No. H11-000397.

Patent Document 2: WO 01/097893 |

Patent Document 3: WO 98/04310

Patent Document 4: WO 96/17643
Disclosure of Invention
Problems to be Solved by the Invention

However, it has been found that even if particular force is not applied from
outside to a frame section and the like, for example, movement of user’s head from side to

stde and up and down generates force to induce slipping of a nasal mask cushion section,



Patent Docunent 4: WO 96/ 17643 Di scl osure of

I nvention Problens to be Sol ved by the Invention
However, it has been found that even if particular
force is not applied fromoutside to a frams section
and the |ike, for exanpl e, novenent of user's head
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slipping is caused by tendency of a nasal respiratory mask system equipped with a nasal
mask cushion and a frame to fall by its own weight in a lower right direction. Further
tension is thus applied to the left side of a strap to press the left side of the cushion to a
face, thus conversely loosening the right side of the strap. -As a result, excess force is
applied to the left side of the cushion to press a face generating pain, creating in the right
side a gap between the face and the cushion to cause abnormal gas leak.

_. If such slip occurs but mild, a part of a contact surface of a nasal mask cushion
with a face {for example, right side section) is stretched while the other part (for example,
left side section) is shrunk,- thus keeping a sort of a sealing state with a face. However,
even if a seeﬂing stater is maihtéined, a user feels uncomfortable because-: of uneven
pressure of a nasal maék cushion. That is, for example, whe:q auser tilts his head to right
in a state of being face up, a nasal respiratory mask system -tends to slip to lower right by
its own weight. A headgear to keep a frame at a predetermined position does not then
move because of friction with a head, thereby applying tension to a left éide strap and
loosing a right side strap.  This causes a tilt of a contact section of a mask cushion against
a face, giving a user discomfort jby uneven pressure of a nasal mask cushion.

Stretching of a contaét surface of a face with a nasal mask c‘ushionr may not
absorb such slip any more when such slip is further increased, resulting in leak of
respiratory gas under positive pressure from a contact surface.

An embodiment of the present invention seeks to provide a nasal respiratory
mask system capable of reducing or absorbing such lateral slip of a nasal mask cushion
section unknown in the past. The embodiment of the present invention is effective to
slipping by action of external force, but in particular, provides a nasal respiratory Iﬁask
system with a mechanism to substantially prevent a mask cushion section from tilting to a

face even if such slipping



For instance, when a user tilts his face to a right
direction while in bed, such slipping is caused by
tendency of a nasal respiratory nask system equi pped
with a nasal mask cushion and a frane to fall by its
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tension is thus applied to the left side of a strap
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with the second franme al ong the slide surface.



A nasal respiratory mask according to an enbodi nent
of the present invention herein is nounted with a
headgear strap on a second frame and a user wears the
nasal respiratory mask systemon his head with.this
headgear strap and a headgear. Positive pressure gas
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escri ed accordlng to Figure 2. In a nasa
respiratory mask system according to an ermbodi ment of
the present invention, a second franme 10 is fixed on
the head. 1 of a user via a headgear strap simlarly
as a frame 3 in a conventional nasal respiratory nask
system shown in Figure 1. On the other hand, since a
first frame 6 is positioned closer to the face side
than a second frane 10 and a mask cushion 4 is
positioned further closer to the face side than the
first frame 6, application of tension to a headgear
strap enables the mask cushion 4 to seal the face of
a user. Wien the head 1 of a user noves fromside to
side and up and down or external force is acted on
the mask herein, the second frame 10 experiences
force to be displaced relatively to the head 1 of a
user in the nasal respiratory nmask system of the
enbodi mrent of the present invention. However, since
the first frane 6 is connected slidably with the
second frane 10 al ong slide surfaces 7 and 11,
problematic lateral slip may be reduced or absorbed
by slide surfaces 7 and 11 even if force is applied
in the direction of lateral slip of the first frane 6
~and the second frame 10. In particular, when the
slide surfaces 7 and 11 are formed-in a spherica
shape and a convex shape protruding in the opposite
direction to a face side, and the first frame 6 is
connected wth the second franme 10 in a ball-joint
i ke formthrough the slide surfaces 7 and 11,
rel ati ve nmovement between the first frame 6 and the
second frane 10 becones snoother to further reduce or
absorb the lateral slip. Furthernore, when the center
of a spherical surface in these slide surfaces 7 and
11 is positioned above or near the center of the
revol ving novenent of the head 1 of a user from side
to side and up and down, tilting the head 1 of a user
fromside to side and up and down does not tilt the
mask cushion 4 against the face of a user, thus
keepi ng the pressure fromthe mask cushion to the
face of a user to be uniform Effect of Invention
A nasal respiratory nmask system according to an
enbodi ment of the present invention allows relative
novenent between a first frane and a second frame to
reduce or- absorb the |ateral slip, even when force
such as. novenent of the user's head and the like is
applied in the direction to induce lateral slip of a
mask cushion. Thus, by substantially preventing the
mask cushion fromtilting agai nst a face, disconfort
of a user is reduced and air tightness of the mask
cushion to the face is naigjai ned.



A nasal respiratory mask system according to an
enbodi ment- of the present invention, for exanple, may
also.use a resin for a first frane and a second frane
to make it thin and solve problematic slip by such a
sinple nechanlsn1 form ng a |ightweight nasa
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Figure 3is a sectlonal side view of a nasal
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t he present invention. Figure 4 is a
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spherical shape and a convex shape protruding in the opposite direction to a face side, and
the first frame 6 is connected With the second framé 10 in a ball-joint like form through
the slide surfaces 7 and 11, relative movement betweén the first frame 6 and the second
-frame 10 becoﬁnes smoother to -ﬁ.lrther reduce or absorb the latéral- slip. Furthermore,
when the center of a sﬁheric_;a.l surface in these slide surfaces 7 and 11 is positioned above
-or near the center of tﬁe revblviﬁg movement of the head 1 of a use_l; from side to side and
" up and down, tilting the head 1 of a user from side to side and"up and d'own does not tilt
the mask cushion 4 against the face of a user, fhus_ keeping the pressure fromr the mask
cushion to the face of a user to be uniform.
Effect of Invention

A nasal respiratory mask system according to an embodiment of the present
invention allows relative movement between a first frame and a second frame tb reduce or
absorb the lateral slip, even when force such as movement of the user’s head and the like
is applied in the direction to induce lateral slip of a mask cushion. Thus, by substantially
preventing the mask cushion from tilting against a face, discomfort of a user is reduced
and air tightness of the mask cushion to the face is maintained.

A nasal respiratory mask system according to an embodiment of the present
invention, for example, may also use a resin for a first frame and a second framé to make
it thin and solve problematic slip by such a simple mechanisi:n, forming a lightweight
nasal respiratory system.

Brief Description of Drawings
Figure 1 1s a schematic view of a convéntional respiratory mask system.

Figure 2 is a schematic views of a respiratory mask system according to an

embodiment of the present



Figure 5 is a perspective view of a respiratory mask
systemin reference to Exanple 2 of the present

i nventi on. Figure 6 is a diagramto illustrate
a method to assenble a respiratory mask systemin
reference to above Exanple 2. Figure 7 is a
diagramto illustrate a nethod to assenble a
respiratory mask systemin reference to Exanple 3 of
invi t}e present invention. Figure 8 is a sectional
S8 view of a respiratory mask systemin reference
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Figure 5 is a perspective view of a respiratory mask system in reference to
Example 2 of the present invention.

Figure 6 is a diagram to illustrate a method to assemble a respiratory mask
system in reference to above Example 2.

Figure 7 is a diagram to illustrate a method to assemble a respiratory mask
system in reference to Example 3 of the present invention.

Figure 8 is a sectional side view of a respiratory mask system in reference to
Example 4 of the present invention.

Figure 9 is a front view of a respiratory mask system in reference to Example 5
of the present invention.
Symbols in Drawings

1. Head of wser

2. Center of slide surface of mask cushion

3. Frame in conventional product

4. Mask cushion

5. Face contact section of mask cushion

6. First frame

7. Slide surface of first frame

8. Holding-down section of first frame

9. Elbow

10. Second frame

11. Slide surface of second frame



3. Franme in conventional product 4. Mask cushion 5.
Face contact section of mask cushion 6. First frane
7. Slide surface of first frane 8. Hol di ng- down
section of first franme 9. El bow 10. Second frane

12. Connection section of headgear strap in second frame

13. Connection section of headgear strap in second frame

14. Bearing

15. Connection section with elbow

16. Headgear

17. Left headgear strap

18. Right headgeér strap
Best Mode to Carry out the Invention

The present invention is next described in detail.

As described above, the present invention is a respiratory mask system
contacting the face of a user for supplying respiratory gas under positive pressure to the
user and comprises a mask cushion covering a nose, a nose and a mouth or a full face, a
first frame connected with the above mask cushion capable of supplying respiratory gas
under positive pressure from a means for supplying respiratory gas under positive
pressure, and a second frame connected with a headgear strap, in which the above mask
cushion is disposed on a face side of the above first frame, the above first fame is disposed
on a face side of the above second frame, a slide surface is formed on at least a side of the
above first frame facing the above second frame or a side of the above second frame
facing the above first frame, and the above first frame is connected slidably with the
above second frame along the above slide surface.

~Ameans for supplying respiratory gas under positive pressure herein is a means
to transport positive pressure gas supplied from a respiratory equipment to a respiratory
mask system and generally transports respiratory gas under positive pressure to the
respiratory mask system by connecting the respiratory equipment with the respiratory
mask system using a flexible hose or by possibly using a rigid tube or by directly
connecting the respiratory equipment with the respiratory mask system. Such a supply

means may use other mechanism so far as the respiratory gas under positive pressure may



11. Slide surface of second frame 12. Connection
section of headgear strap in second frane 13.
Connection section of headgear strap in second frane
14. Bearing 15. Connection section with el bow 16.
Headgear 17. Left headgear strap

be transported to a respiratory mask system.
(Mask Cushion)

A mask cushion in a respiratory mask cushion of the present invention is a
cushion to cover a nose, a nose and a mouth or a full face and formed in a hollow shape,
that is, a roughly cylindrical shape for respiratory gas under positive pressure to pass. At
least a contact section with a face in this mask cushion is constructed from an elastic body
and, for example, in a nasal mask cushion, a structure or material capable of closely
contacting a periphery of the nose of a user is used. Such construction allows absorbing
individual difference in a facial shape of a user as well as preventing respiratory gas under
positive pressure from leaking.

Such a structure capable of good sealing is known and, for example, includes a
double membrane structure according to Patent Document 3 as a suitable example, but is
not limited by this structure so far as seal is in a level not to allow leaking of respiratory
gas under positive pressure in practical use. Materials for a face contact section of such a
mask cushion include, for example, a silicone rubber.

For example, since air tightness of a réspiratory gas under positive pressure in a
nasal mask cushion is secured by pressing to a periphery of the nose of a user, a
circumference of an open end at a user side is typically ﬁlolded into substantially an
isosceles triangular shape reflecting the nasal shape, for example, such as a structure
according to Patent Docﬁment 3. A shape of a whole nasal mask cushion is suitably
made substantially isosceles triangular reflecting a shape of an open end in a user side, but
may be in other shape so far as air tightness is assured.

Sections other than a face contact section bf a mask cushion are not necessarily
constructed from an clastic body. Their intermediate sections may further have, for
example, a bellow structure according to Patent Document 1.

A mask cushion may be molded in a single-piece, but may include a combination

of a plurality of parts so far as leak of respiratory gas under positive pressure does not
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I nvention The present invention is next described in
detail . As descri bed above, the present
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opposite side to the face has a slide surface in a shape of a spherical surface and a
holding-down section as well as a connection section with an elbow. “Fixing” of the
mask cushion includes fixing by adhesion and fixing by a fixing member such as a clamp
and the like, but also a case in which two or more parts among the first frame, mask
cushion and elbow are molded in a single-piece. Conversely, the first frame 1s provided
with the slide surface in a shape of a spherical surface and a holding-down section, and
these sections may be molded in a single-piece, or manufactured separately and
assembled later.
In a respiratory mask system of the present invention, a slide surface may be
formed on at least a side of a first frame facing a second frame or a stde of the second
frame facing the first frame, but a slide surface in a shape of the spherical surface is

preferably formed on a face in an opposite side to a face side of the first frame as the

typical example described above. A spherical surface herein refers to a shape, of whicha



A mask cushion in a respiratory mask cushion of the
present invention is a cushion to cover a nose, a
nose and a nouth or a full face and forned in a
hol | ow shape, that is, a roughly cylindrical shape
for respiratory gas under positive pressure to pass.
At | east a contact section with a face in this mask
cushion is constructed froman el astic body and, for
' k i SL .
par ARl Gie 22 R PRI Eon TS s LR RARE s R P B R cgnve fomm
. - . » C
ot R BRIt UG RgHP FEr oe YRRITEHEL, Ph B R surface
has @ SUES, ASVHME] 4 pBS JPHERY SREAcE DL §fcFAlOs tR_EgMAGRHne, that is,
positive pressure from |l eaking. Such a
prefBiabliCd e QAR RIB lcof@admeed! dsngewal ko@Whe diRelt siderof a user.
exanpl e, includes a doubl e nenbrane structure
Suchacshnpd ngkéoreRaive nhoRoointrbatwedn dbe frs diahabdel theaepde, frame
but is not limted by this structure so far as sea
smopthet, gnabling\te ffurther reduce bt awottepiioblematt latersbilivat ory gas
under positive pressure in practical use. Materials

f or The foarter elohhyratheicet sphsraoformingrihe sphesicaktystice iy preferably
d.nclude, for exanple, si |l j cone rubbe For .
POS‘ESZ%‘?%%@YG QT THEESOPOET giE RIS ROV BLg theigfpt g gser from side

o 250 95| S BB SEH ol B R, APl g psones
abowtS & ned? tﬁ% F&H@Ef ﬁ?f:j%%ﬁfa ?%hegg%lg@g[ﬁtﬁg%f@& tHat YiRCheatl (giea user is

I's typicall'y no n y an isoscel es

assdﬂédqgﬁg%il?épﬁﬂ@ﬁ? §&in ae&)tniﬁggraﬁﬂﬁ gﬂﬁ'@tﬂg #1RNAR% cubfbn from tilting

exanpl&, ch as a structure according to Patent

agai RREREMRBE o usbr, SHAPE tIef usdr Weal®: thesabk AMSHs Betel @ sids to side
sui tably made substantially isosceles triangular

and tphh®déwng a shape of an open end in a user side, but
may be in other shape so far as air tightness is
ass ir edpiratory maskSeystérons tht hpeesetthawetidnaseused rityacdnnecting a
section of a mask cushion are not necessarily )
meapoies supplYing respioatonngasiuadet nostive presTire puchian e dpsrsaiddhelike for
sections may further have, for exanple, a bellow .
supplyipg deIPUELOAE €8 HRYRY NositvgEpAsUIDe chRMdingly, a face of gn opposite
., mask cushi.o be. nol ded in a_ single-piece, but, my,
sideitg, g, 36e 47 8 %@ brBicaly prayidad; wijn greopagefion SeftioR With an
elbogfz g\lélgﬁglis()fa r(g R 1'11,%?5}9?&%{{ %g%aﬁg%%r fo? Os%i:qtallylkflzeg l%rspelﬁ’efcﬁl)'lrryegas under
positive pressure. And the first frame has to be provided with a gas channel, through
which respiratory gas under positive pressure introduced from a means for supplying
respiratory gas under positive pressure may reach a mask cushion mounted on the first
frame.
A first frame in a respiratory mask system of the present invention also has a role
of connecting a mask cushion and an elbow and may also have a holding-down section or
slide surface so that a strong material within a limit required to realize such functions is

used. Itis generally constructed from plastics, for example, polycarbonate.

As described above, a first frame in a respiratory mask system of the present

10



Afirst frame in a respiratory mask system of the
present invention conprises a connection with a nmask
cushi on configured to enable supplying a respiratory
gas under positive pressure froma neans for
supplying respiratory gas under positive pressure.
Such a first franme typically has a mask cushion fixed
to its face side and a connection section with an

invéﬂﬂ%?ac éﬂtﬁbfesto grﬁ%%éslkecu 8¢ @ Mﬁbf chne@ine A hhde dc?mh@@ctmn of

sur orne na sp erica ape an rotruding In

a m@aﬂg'ﬂireﬁlg)bgrﬁh OiRe $tb:§ %a@ uhde fogﬁﬁ% ?f&ﬁlre AEcdiBle fof pRdviding a

frame ed wWith a s cond rane in a
holdiad - HoiwRisBdtioniake afsREOWTIEE HAReddieundlah§ 8ns of S Riresasl be used
the first frame is further provided with a
so faolsdhegnadews deechdthevant f128ive dapiact@efprtewedth the first frame and
di sengagenent fromthe second frane. As a
secdmyifrasad. exanpl e of such a first frame is specifically
descri bed, the first frame has, roughly speaking, a
(Sedomdd’rame)a face side and a face opposite to it. The
mask cushi on descri bed above is fixed on_the face
si deét serpndhame higr a Hasnratory fraesk aysiem pr%lssw%,en& jigeention is
to the fa surface in a s

n%eﬁfré‘rwlaﬂ%g%faaegegrailﬁéd 2h gIrolerie L la&fxrrﬁeg’c? SEﬁ‘P togefher pith this
heacf‘arar ﬁrié%?@féhr it e aﬁ@e?' ?ﬂf’cévarr&if%‘rﬁ%ae&ond frame is
pro‘flder‘( wﬁ%g# I S18g sec%orr{%or aeheve’ﬁégaﬁ ‘?‘5\%81‘ 1% R W%&{% ]{egggear section

case nore

: | e
b T e e

preseft iRVAQMHShVbd fixddih Sfacde surface in a shape Of a
spherical surface and a hol di ng- down section, and

t hesg &e&ilcdhol)in e rRpEadry Magk Sisttl 6f tic§e&enOinvention, a
manuf act ur ed separately and assenbled | ater.

slid¢ surface &sfpirned o yt lamss k sisly ot e firofrahtedfaging 8 eetiond frame or a side of
invention, a slide surface nay be forned on at | east

the acconddrashe fachig e firstfmnfea gind gn apasiewdard whea ke alide surface is
side of the second frame facing the first frane,

proed@i orythedpee efcan @npoaltes ﬁéﬁé‘) ptaceriidespfiibe fiedh fragigs ﬂébge surface
f er abl i
corraspp é%gif%s st iy pf@ne ?rrt%r%%eargpﬁ%g"@faf‘séafovi o face

scrr er| . surface ref ers, to
of HIRREHEE YiF '%weﬂnda W ¢ s Py Gl Dok 8k G Bl
disp?al&mgﬁlttbe ﬁllé%stafr Q%a ‘fl?el SG%HB& ﬁﬁﬁle' éna!bﬂn% &?&Hﬁecﬂ(ly good
ormprotrudi hg 1n |rect|on opposite to t ace
balafitde. More preferably, the spherical surface has a
shape, of which a part of the surface of a sphere is
cut Fhih&@tdhe, prexbaBB; a dlidesuttice daabedndiftamdis shrafd i0h shape of
circular convex mrror as viewed fromthe front side
a sphérical peEice abddh aacoahapshapalpestruddhgin the dirosténeoyiposite lo a face
between the first frane and the second frane
sidesmdahhdirst fmablis rgnicotdluwithehe sewnd drame #bsgdrab-joint like form
problematic lateral slip The center of a
throhghptbissdide swifacsp hdfoee pr@fqrﬁthhg thephspkd sidade hep  haps, plswhich a

preferably positjoned above or near the center of

partof\tlg surirge mdve sebare of cotiBroyehc Blﬂn% thalds, irrnefﬁ%r deshppe of 2
side and up and down., The ter the rev in

CITCHAR BRRSATC rrgrr@fé Aspiaved frrmit 1h¢ ool 54 S@s&f@ Bier 4 Fagpe makes

relaﬁ%%%g{sqn?%ﬁ UCh & tﬁgggrl Calerg?j{]ﬁ LQvld q%%?naagghgrh egabhng fo

conflguratlon prevents the nmask cushlon fromtilting
agai nst the face of a user, even if the user wearing
the mask tilts his head frqomside to side and up and
down. A respiratory mask system of the present
invention is used by connecting a nmeans for supplying
respiratory gas under positive pressure such as a

hose and the |ike for supplying respiratory gas under



Afirst frame in a respiratory mask system of the
present invention also has a role of connecting a
mask cushion and an el bow and may al so have a

hol di ng- down section or slide surface so that a
strong material within alimt required to realize
such functions is used. It is generally constructed
fromplastics, for exanple, polycarbonate. As

furtﬂ&%‘é&ﬁé%g? atﬁﬁzgkf grotﬁeﬁét{c%tefaﬂ @!r?]fti in arespiratory mask

system resent Invention is suitable to fix
a Mag khabitHiirOf ceRBPSPIe fhehONNARhENL: A SERNABELCE @ preferably
section of a nmeans for supplying respiratory gas

positidged afsidrink@ PERES b Evahdng apabhentoff thY Iad dif aGisé from side
hol di ng- down section and a slide surface if needed

to salecndmyp andeooh. shrthGtoasea may coehios doessot tiltragamstthe face of a
structure does not prevent relative displacenment

usetp evanaié thet User filty Bis beadifremenidt weddmandfupeand. dov@euirtessure from

A second frame in a respiratory mask

F

the %éaglfn&)tﬁh@m QnHée e oé atsetriy kenrtivsHomlyconnect ed with a
ot AR RPonL D o Syl SR SR s
he f f . Aceordingly, th f '

st sraLh i oh SR eRG SkBr o par bl guliEeb e A

rang%Lofrgﬁlﬂg Gy bR Iﬂag ﬁéﬂgg RlyeP C(!!ei'ss%rllvé fhe %r 198hEs tﬁhjgcﬁ' specific

y one of ese apes nmay used s ar as

nurd¥BeX $M8d AP Sidst e RHESRPE JIMEERIHQY MR BRtdrhX 86 RN present
a face. As descri bed above, ih the respiratory

inveEsK, ByiStRee @killehenphesanimdynyaitlyi @flerndns lai Bi@gs Ub fsatefy the
is formed on at |east a side of a first frame facing
movansetain simplaeride. a si de of the second frane facing
the first frame, and in particular, when the slide
sur fime easesf proitastoprofmiech agsond frame gppogioned bitskgen a first
to a face side of the first frame, a _slide surface
framegndes el Adigri vrosechien 91 segdons viag thegtide perfiderasta Maptgpfsuch a
so provided on the face o

Secoigrsi o fs{n?be%/a@gbwoa thappro comgpee gitlatplate @ta;m%sé%ig%%g This
AR5y TSR I T By
e 8308 SR e LRSS RI S s o
pro BRI BY bR S P ERRUERS S AR SRRt Dhdiiea oo
heac{)g%%{%a??ogﬁﬂﬁ@ﬁ&t (ﬁdre%htatbr? %%ﬁﬁ&@%sﬁiﬁz@%sgﬁ}e & applied. force is

e formthro this slide surface.

exerRidSh e @&Rlcyion kd ?re%@ BeLIEC Alrfaed bf AceriRBframe YRAPHideGlirface of the
which a part of the surface of a sphere is cut

secohll FRME) bat b aiRdn dfiid héldingRicefredeatibly o tiITapefrahe B required to
circular concave mrror as viewed fromthe front side

prevefit oth Sem defahing estinif ehimixkes theedaat.i ve novenent

between the first frame and the second frane

s nodtpaerqf adwadihgdgwheection of the first section contacting the second frame
is preferably in a roughly spherical shape corresponding to a shape of the face opposite to
a slide surface of such a second frame. A shape of the face opposite to a slide surface of

the second frame or a holding-down section of the first frame section contacting the

second frame may have other shape so far as it does not prevent relative movement
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further reduce or absorb problematic lateral slip.

In particular, a center of this spherical surface as
a slide surface is preferably positioned above or
near a center of revolving novenent of the head of a
user fromside to side and up and down. In this case,
a mask cushion does not tilt against the face of a
user, even if the user tilts his head fromside to

bet@é e(h@ﬁgt ngn% 'g.ﬂ%i %V\g’éc zﬁﬁ@él%ﬂ fsliatihRe 'Eﬁ events the first

Ion on ace user ept uni form

ﬁaﬂfefrbﬁﬁietefchﬁl@%h@%oﬁdﬁ%ﬁnd frame not only nust
contact through the spherical slid surfaces each

f r aesdeasd frbmie hak 8@olenalBke re 11&tdr¥ enaRR @A ontths UGBS a user
the slide surface. A range of such novenent may be in

andauske¥ 8troh® nditea i wichih hdinpit abdudrettharel. | fi. is Aesgelly tomstructed
nuneri cal val ue depends on each shape of respiratory
frommplkticy Strémdaricn, pdlgcgob@mnt i nvention, but those
skilled in the art may easily determne a range to
(Eloat)i sfy the novenent after sinple trials. In a

case of a construction, of which a second frane is
posi‘tt elbew etamssicd Wil 9t first SipicalfdmeURDR GRFRRS dfamupplymg

oGP 0 ARG TP S o TR e e M
oGRRETE AT e B SFy go
mec’ti] 1%1 | 1?995 %Q&u&&'e% ?&Fﬁ%%]?%s LRdd" ﬁ)g)gﬁ‘:ﬁg pressure

ranme rrom com Seco

frorh "18&n h% Jo%ﬁééﬂbr 9&!0%18{1 (Wi'ﬂg' aNBode NEANBlediRg- AR an elbow is

sectl on the rame is that, when tension is

preféRBly BflathBly Scdn@Betog avitls bl @it Same! eﬁﬁﬂfeed&ﬁnptwn of the present
respiratory gas under positive pressure is applied,

spedifiétion] 18 istok@rdsest] Ast‘etboti ToLEdrBnibace) bas-alisdl f‘Dahaped” is not
surface of the first frame on a slide surface of the
requiedendaf asenmearufor pueplyisg eespofitorhgashaolddt positiespressure may be
~section on the first frame is required to prevent
mousddn af shammel don eerpirgiore gash upder tpeisEive restret May dﬂ&sﬁ@cuwd in its
Apart of a hol di ng- down sectlon of the first

e
ms%mda&has HPH@I%WWGPP‘&&{@ weﬁmémeab E‘;FWPW@ rst frame and
rou rre di.n
e e oA s B éhq SRES s TR havR SHRVERG 30 fgshape

o BTG PSP S8 B e
hosé)gn& he lgl&er aV eﬁ@?ﬁg%ﬁ%ﬁﬁ&yc Lk g&stﬁ%e I%Q&Qé]d A means for

rane nay ape’so far as It des not
sup;ﬂffi%\é ?ékbzrﬁt%baéds%&dgpﬁ&mtpreﬁﬁ‘e‘éﬁ&f‘asta%sé hiBthe ik r® supplying

d"the second frane along the slide surface but
resp?’??‘:‘rgQﬁs&nﬂ&%&sit[x&tprégsﬁféemfth@ﬂisﬂplaaé; RhayGldo e dretnthounted on
the first frame without using the elbow.
(Preferred Positional Relationship of Each Section)
In a nasal respiratory mask system of the present invention, a mask cushion is
positioned on a face side of a first frame and the first frame is positioned on a face side of

a second frame. Furthermore, a slide surface of the first frame, a slide surface of the

second frame facing it, other sections of the second frame, a headgear strap connected
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A second frame has a role to fix a respiratory mask
systemon the face of a user and uses a strong
material within alimt required thereto. It is
generally constructed from plastics, for instance,
pol ycar bonate. (El bow) An el bow i s connected
wth a first frame to nount a neans for supplying
respiratory gas under positive pressure such as a

with RS ABGw hfk€a hblihol @Fwis SRALY bNhe RSBt RE Pred@fbly¥iosed in
positive pressure. A structure of such an el bow may

the B8€ ofpdeNe WA HEEERAIMSH tRO fif B fra. | Bachasctiontindwathimember have
prevent respiratory gas under positive pressure from

to bk aklien godtiorredamn mafirony side ovameant, kinee the sikdanufacé ef the first
i ke. Such an elbow is preferably rotatably connected

fram aridl the §lidessurfhecanfehe sacondfrane bavd tptb»e ohowéd torsdidpmeyement in a
specification, it is expressed as "el bow' for

certgionersst ence, but so- caIIed "L- shaped" is not required

so far as a nmeans for supplying r s tory ggs under
posif P%leﬁﬁa@s%qﬁl@n r?&;ﬁhfbgr el ahe, HWefInalf f mounted on a

IR TR TG S

o R A R B Lot
ﬁrstgzﬁ-ﬁé' gpggfe% § H&’!ﬁ%ﬁ’(ﬁﬁ x Merbi %@Q% SIRQWA idt a front side of 2

erred er consi deration of easy

usemﬁﬂﬁh'ﬂﬁg cal @E cHB&é@hbﬁ‘ Qec‘ﬁoﬁ Qg tBOALENSs parK@ulfedf preferred to fix
supplying respiratory gas under positive pressure. A

at itfreaite. f BreithePElsy b figrotgshbledt preyerglsls providad 40 dsist drv@site facing
pressure such as a hose and the |ike for supplying

the casquit sattionyin geessaconid framesi ordee not espavant mavetiest 6f the isecond
pl ace, may al so be directly nounted on the first

franfer Zrpbuding iobeadgsirngnd hResteipb eenneted etherlemed Fre@sqmnm| when a
Rel ati onshi p of Each_ Sect.ion)

conpesian peation yvitheasye! '%qwstSefiﬁeéfontawenﬁsf ktby tﬂldeﬁiwéfﬁ?f? fbfﬁhe frst frame

mask cushion is positio ed on side of a

w7 G A A TSPty ARGl lgn‘ifeéﬁaflfyoﬁﬂr SR felide surface

surfac

h | d
o 5l S SO Ty TR S B
e
comtﬂé%h?ié ﬁef‘ﬂe' &43@5 fricbB8t vhf a8 Mt Cpreventing the slide

pre dlspose he face opp03|te to the face
movehfet @gs(;ﬁg@i doket fr ame Each section and each nenber
have to be further positioned not interfering slide
MOV @GR, a Sdcba frale ispictealsiychatecel withe: Hdldiap-domarsection in
and the slide surface of the second frane have to be
a firal frame dedtion 3b ipekerenpdiesreatementa Swhtaahaidingnigen section pravided
connection section of the first frame with the el bow
mayrtgyposigionodiatt cldcaivngo diold drvenanysiereorf ¢fghe sdvend [fianhe so far as its
surface of the first frame, but preferably provided
objegfivéhisachished, it preferebly dies g sietues totholdhdown ¢ stidg $IHF?§3 section
In particular, the shape of the slide surface.
of thejspeqndfipagmgs £Qr ﬁ%ﬁ@ﬂé%@oﬂtwiaﬂetw@ 4oV BRGSO s‘w of the slide
ewed froma fr nt C1ge of a user

shape . as '
surfyge; OUOReS | til@ ReoRg (REME DAY DS Besth B et ‘f‘H’é‘e%tFO&‘o?ﬁ"JP%ﬂ with an
articul arl ferred to fi
elbol s Fgiinisiia 6408 6 S strtoeh b bR Fabiehingulgy convex
St _on t ac
rmrrgg%b dpg as dg Id 1le§ a%or 2 B glﬁ%crn% ogw}l%gétlo?xq%fe?&ahlg I{l(?ﬁ}tff‘]d S0 as to
second frane including a headgear and a strap
connected thereto. For exanple, when a connection
section with an elbowis filed on a center of the
slide surface of the first frame with a circul ar
convex mrror shape, a hole is necessarily forned

also on the slide surface of the second frane. That
is, the slide surfaee of the second frane becones a




Further, a second frame is preferably constructed
with a hol di ng-down section in a first franme section
to prevent disengagenent. Such a hol di ng-down section
provi ded nay be positioned at a location to hold down
any section of the second franme so far as its

obj ective is achieved, but preferably has a structure
to hold down a slide surface section of the second

extdridB Rward® FrofX Q'fﬁéu‘?% sé@tioh ¥ Gh Wikowt & Melcdnal¥Bn fsEQMnd A nasal
peri phery of the siide surface section of the second

respifa®T® MR% HB8tcus OF thd YresvieivantidNERGin BNFRRES BAB oMetdT such
an elbow is mounted on a center of the slide surface

exampldsheA holdgig-davamsectibh bf thedirstcidae indagwe B irid & dsughnut shape,
shape as descri bed above, a hol di ng-down section is
but pragfbe imb pluratity of edll-sieped nembeextodadasdtstokéaotive sraghiesed.  The
fixing section of an el bow in the connection section.
sama inteain saesis hadd deyn thesteceydtrame dom prsipbed’s ent
i nvention shown in_Figure 3 is one of sucB examl es.
A hd} grusgira shey s BcFigere His amelermed ope.fubaghe saps Jipegnay have

bt SEUPRE SUSES. B B0 1D 8 PALSLUVIS)
hi d, Th ' 1 ' . hol g

R lUF TR LR P! S o

sectidh JHHRYER ﬁ%fﬁé Ipr?dggl%% £ Eﬂag)g é&l)?ﬁd éigféf%x oftly 4 et SERPslideMBrface in

may have su _ ens a y I'n S|ngI¢-p|ece
the SBbA B9nef soPfaf b SbvdriATERe ARt BhRQWRANGetAHIRY the REcH@WRMe, a

section and assenbling parts after nolding. Since a

shaptob{di RERIHRWLWE Sdckion offthd Hifst filakit mAtheewily debye&l &ction of a
shape to hold down only a part of the slide surface

slidé Buittive ingheBetohd drmne s0sHdwn asFigusyvend enthit heseftingshe second
frame from detaching the second frane, a shape of a
frankeointti thg folsviranss ethidnis ofolddvewith thetelbavaires siaglengecewi t h
a deleted section of a slide surface in the second
f r arfe) empliovis paferied gmbodiment vhisles onnBisiher ayingyebearing on
second frane into the first frame, which jis no

' | ded
a sligle shrfedeebetvesavihe diret (simpgmst thp seqond frame.  This ipg eﬁ_@ improve
R A R AR
AR SEE AR SR Pk o SRR L obPARY B epesegnd e
Hike WS, 1 a{&%&ig i AG SRy r&%%ih%%%‘ehl nt, @ |
SePFI e ing resrn may be used or a | ubricant

as grease and the like may be applied in order
Exaggﬁ?nprove sl i de novenent. Exanple. Specific

exarpL&fic tkahpRs ITAHE HredeRY BREh@h afeClul et Bcribed in detail in
described in detail in reference with drawi ngs as
refefe@bd Q. drivaeaind S1tbivs.
(Example 1)
Figure 3 demonstrates a sectional side view of a nasal respiratory mask system as
an example of the present invention. Figure 4 demonstrates a perspective view of this
nasal respiratory mask system. A mask cushion 4 (nasal mask cushion herein) is fixed

on the face side of a first frame 6. On the other hand, a slide surface 7 is mounted on an

opposite side to the face of the first frame 6. A shape of the slide surface 7 section of this
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Figure 3 denonstrates a sectional side view of a
nasal respiratory nmask system as an exanple of the
present invention. Figure 4 denonstrates a
perspective view of this nasal respiratory mask
system A mask cushion 4 (nasal mask cushi on herein)
is fixed on the face side of a first frane 6. On the
ot her hand, a slide surface 7 is nmounted on an

ﬁrspﬂﬁ’lﬁé id Bu ?hﬁecﬂcglatr RendeaGairRlr shijR Hith Sthold AMRe @entﬁ‘ section, on

shape of thé slide surface 7 section of this first

whith %%u%}ﬁ%z leQuaI 4l ebieblidd scaBy 8% tHiconfiect RaRBOW 9 Rvith the first
hol e he center section, on which a roughly

fraroy b isndbitel. conneide bdme Siegtfiaae A comnomivaedtwidnareinbideof the
9 with the first frane 6 is nmounted. An inside of the

elbdvi 9stia fthnmnedtonce@otiamil at /e dolditdrdawn isngtiode8 devinpe circular
el bow 9 via this connection section 15. A

confien wimyg-stiaperamsigetfomtedathaentmy partds fised en ancioreyegdiate section of
mrror shape and perforated at a central part is

such prmgclaen sestipmi @r medi at e section of such connection
sectjon 15. A sec frame 1Q.is positi
bet vk ggsord &an@el Gy rppé@@ﬂwid beiween pslds aas\mng égtql%ﬂg down

scction § i et R0noasE kb T SHlba i lyp%f%’f Spfypx mirror
sha%e %cﬂ%er Orr%ﬁé aﬁHP al tgtral gpaﬁq%% § e({]g% ! eeaszéée i % E61§d frame 10
facn.&%ﬁl‘fet sHdb &M ace P gf ﬁierﬁgtbﬁzfrﬁém g n?ﬂ?ﬁ 6. 8en0Rt geE@IEE?frame 10

are connected 1n a ke form through
are EJHn%ct%&l febANY Jl%&e@ém@ﬂﬂoﬁé]ﬁhﬁ diide sgeeck a¢ and thefslil ﬁlrface 7
first frame. ‘A hol di ng-down section 8 of the first
of the fRFEfrmpr eN BBldsnd-Hewh bdclibn Brodig: Grst frame detachisnbe filse frame
second frame 10. The second franme 10 is nounted with
6 fiowodetachieg tho sccond tiramms 10.2 Fler sacohé ddgeal 0 s¢ papnted with two
positioned on the nouth side of a user and two
conenting stdtions $2 fariadwedgedr stusp pasiieneabenihe stouglpside of a user and two
positioned on the forehead side of atﬁ gg
congrdian sediigeall 3 feisphisaded yiramBReIagredom the ﬁ}eﬁéﬁﬂﬁ yf gaser
und Ssitiv ressure ntroduced. froma h
Ui gHiTs resSEroRbiFTRy Bk NG TBEr PR FPATRedive pressure

intr (ﬁwe(ﬁ% L o#gslg I%Irll {3}9?1"1% res@Ianxg(ngé:ﬁt {él‘g({éib j)%glhlv@ E)rélséure passes

thro%g@ A o | . ﬁ 4%&1&10 sdcfiaf N 52y lﬁ§1H9 &rQf fidt BASR! 6 and holes

k cus Figure 5 denonstrates
proﬂdé@ﬂh%ﬁ%? tdoY Sndtn®Wo Qéacﬁ'an SR & RsalBniRSIRERiBA AT Y
k systemin the present invention. This is
Exﬂﬁy@gally simlar to a nasal respiratory mask system
according to Exanple 1 and providing a pair of
hol digage dalumeetatcon peBpeadiiva view oiff ah raamplerofa respiratory mask
fan-1i ke formas well as providing a slit to match
systemsinshe pecsent mvehtice $hisfiadesitdllys siotilapto efnasdl gesperabny mask
frame allows for single-piece nolding of a first
systtmaweordingrid Examphmeand pravidesta ear Qﬁmiﬁimﬁ-dawﬂéwiw § of a first

and then assenblln? a second frane 10 with this
franysj in@dfan-like form as well as providing a slit to match its shape on a shde surface 11

section of the second frame allows for single-piece molding of a first frame 6 and a
connection section 15 with an elbow 9 and then assembling a second frame 10 with this

piece.
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Figure 6 denonstrates a nethod to assenble such a
respiratory mask system After a hol di ng-down section
8 of the first frame 6 is turned by 90 degrees

agai nst the second frame 10 to insert, the

hol di ng-down section 8 is turned by 90 degrees in an
opposite direction to assenble. (Exanple 3)

Figure 7 denonstrates a respiratory mask system as a

nodifibed EIAPEraRh 02BH %0 Asselltfe RIBSLRspiratory mask system.
respifatory mask systemhas a structure, in which

Afted holdfnghiveli 8@tide \8orSae ird Meand 6 s fugid B,ke0 abapes Ekg&unst the
det achabl y nmounted on a connection section 15 of the

sechid Shmbriame wserki humheldifloRarsedtion 8 ianphal hy Wledkgrees in an

showi ng only the first frame 6 and the hol di ng- down
‘nmsémiﬁnmﬁaunfmgmnka(B) is a sectional side view al ong

a B-B-line in Figure 7(A) and Figure 7(C) is a
(Exgwplei®nal side view to denpnstrate an assenbl ed state

of a_whole respiratory nask systen1 A net hod

assdiBire & Henpadsissta rebBport gk YERMsYst é’iﬁqt §ed Bgsample of
% a e holdln -.down s%%tlog of t e first fr £
Bxagple, 29 t%%a%eéerﬁarﬁ HFE‘F%}IB% ST SERL BT BFCtice 1 phigh & pair o
ek S R it
15 df‘}ﬁ@'?_\ts?ﬁ'afn@%o §‘B$Jr ng%el%lfﬁ% a{)%m foev@sh%lv\hlg%o _ ftﬁeaﬁx%t frame 6

e secon n engagl ng

andwmlsﬁg%“@l ée@ﬁmpﬁemgu&fmsy Fs @&eﬁ&ﬁﬂ Sel viseea@ albﬁg a¥PB-line in
conpl eti'ng assenbl i ng. 4) Figure 8

Figte TpApirdarigsre I (SPRl @&ﬂinaﬁ;hd@ VﬂébvﬂWdelﬁloﬂSira@@ﬂ&ls@n’@I%d 8tate of
respiratory mask systemin the present invention. The

a whole yedpiratoes paskisgstymmasknaiisd enndssmbishe prdsyntsiespitatory mask
to the nasal respiratory mask systemaccording to

systEmashiyendkinghe hoblngdpen s¢atign Bo{freiisdieambas aveeparage part from
slide surface 7 of the first frame and a slide .

othes geqtipne! the fost fraac.gbis sAgraer safier prowregEen sastipppp dyelinst frame
sl ide notion. Bearing. 14 herein |s rovi ded. on. t he

6 alglmnoeéb% Pffa@é therglpgee Breaingq 3 Belept 3 penter Péut@ce 11 of
Fi nstrates a pl.ain V|e of a

the Fsp Sape 57 Sk penisePic Fo BBl B PRV Db sppaection

SGC'EFOCI)I complgtsrpgl ,‘{Sgetn%gn mask systemis basically simlar

(Example 4)

Figure 8 demonstrates a sectional side view of an example of a respiratory mask
system in the present invention. The present réspiratory mask system is basically similar
to the nasal respiratory mask system according to Example 1, but has a bearing 14
provided between a slide surface 7 of the first frame and a slide surface 11 of the second
frame in order to improve slide motion. Bearing 14 herein is provided on the slide
surface 7 side of the first frame.
(Example 5)

Figure 9 demonstrates a plain view of an example of a respiratory mask system

in the present invention. The present respiratory mask system is basically similar to the
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nasal respiratory mask system according to Exanple 1,

but is provided with four connection sections 12 for

a headgear strap on the second frane 10 simlar as

connection sections 12 for a headgear strap on a

nmouth side as shown in Figure 3, instead of nounting

connection sections 13 for a headgear strap on a

forehead side as shown in Figure 3. Industria
nasAPRishABH bfa¥k system add¥@diRf &8 SRkanhdl¥ €Nt i Nis AFrOVIdE@ Swidh four

respiratory mask systemused in AP t herapy or NI PPV
cornB&lc¥¥etionSl] 8ifoBa hehdgburls@8P b ek YordefEdns VB sigtilar as connection

contacting the face of a user for supplying
secti@@Pi 2 db6104 Yhegdgeati Rttap opos iniduide skessshosvt i FlperaiSeinstead of

conprising: a mask cushion covering a nose, a nose
moamtihgacampedttionasectorfsul 3 fdracbeadgedristrap ofr afrecheod sétet asdshown in
~with the mask cushion enabling to supply respiratory
Figyees3.under positive pressure froma neans for

suppl ying respiratory gas under positive pressure;
IndgsdalArpdiediltyf r ame connected with a headgear strap,

The present invention provides a respiratory mask system used in CPAP therapy

or NIPPV therapy.
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the mask cushi on bei ng di sposed on the face side of
the first frame and the first frane being di sposed on
the face side of the second frane, a slide surface
being forned at least in a side of the first frane
facing the second frame or in a side of the second
frame facing the first franme, and the first frane
bei ng connected slidably with the second frane al ong
Claime slide surface. 2. The respiratory mask system
according to claim1, wherein the slide surface is
L. 4 spsmisatopnmasls sigpren. contactphtei foad ofsuudeader appllying @spiratory gas
onvex shape protruding in the direction opposite to
unagr poiaveprgesuraiodhe Reerfqomyristngame i s connect eﬂ Wi t E
[ -j ol [ rmthrou
an%ﬂgcsscond frame in a ball-joint like fo g

fQﬁ§%ﬁﬁm%%8¢E=%?o$ﬁﬁlf@@ﬁWﬁéF@ﬁyﬂﬁﬁ§khsystem
[ laim 2 I, t f the .
e SRR LB SR, S s s
posBREReRbre B » reB g g B P B ot vepressure; and
a setOel i8S P bRtcRfeY vﬁﬁ?%hé&ﬁ%ﬁeﬁ’%ﬁcord' ng to in any of

n 0

clainms 1 to 3, wherel hg-down section is

the pragN c0€ort BeiRf AVPBEeddSH aﬁﬁeﬁs@éidefof%nﬁ%g Scﬂa%e&%ttﬂ@ st frame

the first frane and the second frane.

beinpatigiosed on yherfasksidy st @BseadftinRg to in any of claims
1 to 4, wherein a connection section with an el bow as

a slige purlpveibatpedennédat lofst m avdns! the Firs Gppleythéiflg the second frame or
. respiratory gas under posjtive pressure is provided

n aside pf &aﬁsﬁieﬁ%ﬁﬁ'@m fasitpnihdifingf framne anént er of the slide

the i?rl'slz’{ %%g biefxllgtcggngciterdsstlid;{ﬂ?rn\siﬂ?&% second frame along the slide surface.

2. The respiratory mask system according to claim 1, wherein the slide surface is formed
in a shape of a spherical surface and in a convex shape protruding in the direction
opposite to a face side, and

the first frame is connected with the second frame in a ball-joint like form through the
slide surface.

3. The respiratory mask system according to claim 2, wherein a center of the spherical
surface as the slide surface is disposed above or near a center of revolving movement of a
user’s head from side to side and up and down.

4. The respiratory mask system according to in any of claims 1 to 3, wherein a
- holding-down section is provided to prevent detachment of connection between the first
frame and the second frame.

5. The respiratory mask system according to in any of claims 1 to 4, wherein

a connection section with an elbow as a mounting section of a means for supplying

respiratory gas under positive pressure is provided in a position corresponding to a center

of the slide surface in the first frame and
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a through-hole is provided at |least at a site facing
the connection section in the second franme. 6. The
respiratory mask system according to any of clains 1
to 5, wherein a pair of slide surfaces is
correspondingly fornmed in the side of the first frane
facing the second frane and in the side of the second
frame facing the first frane. 7. The respiratory mask
a thypuglhplgde prayideg atdeast af ansibe fasirer b woandséian isagionsin the second
further provided on at |east a slide surface of the
fraper st frame or a slide surface of the second surface.

6.The respiratory mask system according to any of claims 1 to 5, wherein a pair of slide
surfaces is correspondingly formed in the side of the first frame facing the second frame
and in the side of the second frame facing the first frame.

7. The respiratory mask system according to claim 6, wherein a bearing is further
provided on at least a slide surface of the first frame or a slide surface of the second

surface.
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