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 treatment of
sleep apnea syndrome, nasal intermittent positive pressure ventilation
(NIPPV) therapy suitable for ventilatory insufficiency, and the like.
BACKGROUND ART One of the most effective therapeutic methods for
sleep apnea syndrome is a contipacuisgasitive airway pressure (CPAP)
method. While in this therapy a respiratory equipment is adopted for
Respiafgmigpoditvetphessure gas at about 400 to 2000 Pa to the nasal
Te%ﬂVité’ it 1%lﬁasal cavity and the mouth or the face of a user during sleep, in
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A hasal respiratory mask system is, for example, as shown in Figure 1,
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face of a user, a frame 3 i _
years devices with a function to controi a pressure automatically responding to an
occurrence state of apnea during therapy have also been used. A nasal intermittent
positive pressure ventilation (NIPPV) method is used as one of the most effective
therapeutic methods for ventilatory insufficiency, in which a respiratory equipment is
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 fuil 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



1 retaining the nasal mask cushion 4 at a predetermined position for

supplying respiratory gas under positive pressure, a headgear 16

connected with this frame 3 and elastic 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 mouth in case of

a full face mask and to a full face in case of a total face mask). Such a
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the nasal mask cushion 4 by the tension of headgear straps .17 and 18 ,
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the'nasal mask cushion during wearing even if a nasal respiratory mask
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cause are taken to prevent or reduce its slip. For example, in a nasal.
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respiratory mask system described in Patent Document 4, a flexible
1, Patetiabiswised: h mivBitaroDbc@neanBection section with a hose for

supplying positive pressure gas in order to reduce slipping of a frame
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Problems to be Solved by the Invention However, it has been found that
Feveniiperiicalarstorcerisatotyappiiedyfiem dosakisks to Bfienniesaetioniahand 2, a
bfatlrllgvxlfi 5se ’nﬁgﬁgé%rﬁgt'%eé?%’ ?Qn%gtsggggg ra?lcp %agcféocrgn%gzte s}gction of a nasal mask
cushion to have 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
Document 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 Documentl: Japan Patent Laid-Cpen 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

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



side and up and down generates force to induce slipping of a nasal mask
cushion section, 2 resulting in its slipping state. Such slipping may not be
eliminated immediately even after stopping head movement and often
tends to stay without change. 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 mask system equipped with a nasal mask cushion and a
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left side section) is shrunk, thus keeping a sort of a sealing state with a
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own weight. A headgear to keep a frame at a predetermined position does
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a left side strap and logsing.a right side strap. This causes a tilt
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surface of a face with & nasal mask cushion may not absorb such slip any
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gas under positive pressure from a contact surface. That is, an object of
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in Q%@%'E}PB&@(@E@%, 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 side strap and
loosing aright side strap. This causes a tilt of a contact section of a mask cushion against
a face, giving a user discomfort by uneven pressure of a nasal mask cushion.

Stretching of a contact surface of a face with a nasal mask cushion 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.

That is, an object of the present invention is 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 present invention is effective to slipping by action of external
force, but in particular, provides a nasal respiratory mask system with a mechanism to

substantially prevent a mask cushion section from tilting to a face even if such slipping



force, but in particular, provides a nasal respiratory mask system with a
mechanism to substantially prevent a mask cushion section from tilting to
a face even if such slipping 3 force is applied. Means to Solve the
Problems The present invention is a nasal respiratory mask system
contacting the face of a user for supplying respiratory gas under positive
pressure to the user and provided with a mask cushion covering a nose,
forgsisswRiffgla mouth or a full face, a first frame connected with the above
Merggss%%{ﬁ%op}}gpgogﬁ)ﬁ%ble of supplyin_g respirgtory gas under positiyg
pressure gas from a méans for supplying respiratory gas under positive
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headgear strap on a second frame and a user wears the nasal respiratory
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Positive pressure gas from a means for supplying respiratory gas under
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the present invention is de ed according to Figure 2. In a nasa
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fixed on the head 1 of a user via a headgear strap similarly as a frame 3
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£ th% gltgiger&%na , %iélgz ];'&%I Ereame 6 is positioned closer to the face side
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to theﬁ@%ﬁsﬁld?e%?fﬁtg?? fistiframe 6 rp@&@'ﬁaﬂfi’f@z@foﬁ? NRIRMIsBmounted with a
headgear strap on a second frame and a user wears the nasal respiratory mask system on
his head with this headgear strap and a headgear. Positive pressure gas from a means for
supplying respiratory gas under positive pressure is supplied via an elbow and the like to
a first frame, thus supplying positive pressure gas to a user.

Such a basic principle of the present invention is described according to Figure 2.
In a nasal respiratory mask system of the present invention, a second frame 10 is fixed on
the head 1 of a user via a headgear strap similarly as a frame 3 in a conventional nasal
respiratory mask system shown in Figure 1. On the other hand, since a first frame 6 is
positioned closer to the face side than a second frame 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.  When the head 1 of
a user moves from side 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



headgear strap enables the mask cushion 4 to seal the face of a user.

When the head 1 of a user moves from side 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 4 user in

the nasal respiratory mask system of the present invention. However,

since the first frame 6 is connected slidably with the second frame 10
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uskise adesiaden a first frame and a second frame to make it thin and solve

problematic slip
Effect of Invention

A nasal respiratory mask system of the present invention allows relative
movement between a first frame and a second frame to 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 siip 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 of the present invention, for example, may also
use a resin for a first frame and a second frame to make it thin and solve problematic slip
by such a simple mechanism, forming a lightweight nasal respiratory system.

Brief Description of Drawings

Figure | is a schematic view of a conventional respiratory mask system.

Figure 2 is a schematic vies of a respiratory mask system of the present



by such a simple mechanism, forming a lightweight nasal respiratory
system. Brief Description of Drawings Figure 1 is a schematic view of a
conventional respiratory mask system. Figure 2 is a schematic vies of a
respiratory mask system of the present 5 invention. Figure 3is a
sectional side view of a nasal respiratory mask system in reference to
Example 1 of the present invention. Figure 4 is a perspective view of a
mﬁfaﬁélf?esplratory mask system in reference to above Example 1. Figure 5

isa p%r ec ve view .of alreaglrator ask stem n refer nce%
3. sectiongl.side view a nase 1{:? m in reference
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to PEIRRA? @@g@g@gegtrgﬁ@gggyy mask system in reference to above
Example 2. Figure 7 is a diagram to illustrate a method to assemble a

respirdtigryarask systentiire ratererfcentadt xesppleddyofitisk pyssentn reference to
invention. Fi%ure 8 is a sectional side view of a respiratory mask system in
absfe Example 4 of the present invention. Figure 9 is a front view

of a relsplratogy mask sggst min refer?nce to Exam Ie 5 oft e ?
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eolimask seshigR3nFramgifmconventional product 4. Mask cushlon 5.
Face contact section of mask cushion 6. First frame

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 user

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. Eibow

10. Second frame

11. Slide surface of second 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 6 12.
Connection section of headgear strap in second frame 1.3. Connection
section of headgear strap in second frame 14. Bearing 15. Connection
section with elbow 16. Headgear 17. Left headgear strap 18. Right
headgear strap Best Mode to Carry out the Invention The present
inventicn (9 psatgasashen i bradacau SIS BiBRbHYERhe present

inventﬁn is a re%piratory ma§k<1 seydstem contacting the face of a user for
3, Conpechion section of he ggz%r strap 111 sec ltld %ame
supplyihg respiratory gas under positive pressure to the user and

comprigeg@Mmask cushion covering a nose, a nose and a mouth or a frill
face, a first frame connected with the above mask cushion capable of
supphylifgbespicatorggasnunde efasitive pressure from a means for
supplying respiratory gas under positive pressure, and a second frame
connettedl$#f8 headgear strap, in which the above mask cushion. is
dispo face side of the above first frame, the above first fame is
dispo??g fg%t%ef%ﬁ&ﬁ%g%% the above second frame, a slide surface is
formeqlg)eréHg@@g@@iﬂgn%the above first frame facing the above second
frame or a side of the above second frame facing the above first frame,
Beghtylnls &b bver firstiftaeriavsnésiinected slidably with the above second

frame glong the above slide surface. A means for supplying respiratory
gasu @rpgﬁiq%@“b‘?@ggﬂfé Rtk ﬁgr%) difistail

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 comnected 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.

A means 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



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

be franmeiidy A S eI ERREhSIFEY far as the respiratory gas under

( igilﬁ(g Hs%ssure may 7 be transported to a respiratory mask system.
as é shion) A mask cushion in a respiratory mask cushion of the

present iAYENteshisa i€ us Repiia@eVelagknesshianosehansresenotithatian is a
full face and formed in a hollow shape, that s, a roughly cylindrical shape
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section with a face,in this mask cushion is constructed fraom an elasti
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Such construction allows absorbing individual difference in a facial shape
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from leaking. Such a structure capable of good sealing is known and, for
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poRRRILYRREBRSHIR NeRkACkiCcal use. Materials for a face contact section of
such a mask cushion include, for example, a silicone rubber. For

exampleslsmeteuaintigtipass of gaedpiaiogyighsamuenddsitiveaprplssigeludes a
in. a nasal mask cushion is secured by pressing to a periphery of the
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nasal sha e, for example, such as a structure according to Patent

gabosIentiGyApshane of prudiele nasalvnaskLushiemiscsuitaltysection of such a
mask cushion include, for example, a silicone rubber.

For example, since air tightness of a respiratory 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 molded into substantially an
isosceles triangular shape reflecting the nasal shape, for example, such as a structure
according to Patent Document 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 of a mask cushion are not necessarily
constructed from an elastic 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



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 of a mask cushion are

not necessarily constructed from an elastic 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
Ocﬁ%y include a combination of a plurality of parts so far as leak of
(F[fssf:@j@ﬁggy_gas undgr positive pressure does not 8 occur. (Eirst Frame) A

first frame in a respiratory mask system of the present invention
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supplying a respiratory gas under positive pressure from a means for
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face side. And the first frame is connected with a second frame in a

cobabejoimnt $ikeiformithrouglhtheislide oppofatesidnditheddir st framevisxfulie surface
provided with a holding-down section with a shape to prevent
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ace on a face side and a face opposite to It. maskK cushnion

sudeselibedinbove isdiked onthe faceigidenon theiatherddands@dageem akhape

opposite side to the face has a slide surface in a shape of a spherical
toguefee dnangagoitingtidonmseetion! aswvell as a connection section with
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are molded in a single-piece. Conversely, the first frame is provided
cushion described above is fixed on the face side. On the other hand, a face on an
opposite side to the face has a slide surface in a shape of a spherical surface and a
holding-down section as weil 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 is 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 side 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
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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 side
of the second frame facing the first frame, bu%ﬂﬁ slide surface in a shape

Pagth LPHISA ISR TSR T bradRArSY el BRHIFACETH AR Bopdsidéridorm
prm@diﬂg%ﬁédcﬁrgéﬁeﬁ Jeshimedas dhe s%eiﬁwég}@k%r%gg HRed, RRRVE sitface

spherical surface herein refers to a shape, o iIcha 9 part of a surface

haohasbpherefis/tléhaubafinst skek afaphericalpheace isuntareopex g, that s,
protruding in a direction opposite to the face side. More preferably, the

prefsrdiical shapace hasalshapayof whitdt apaiewtdneosurfaedonassphefe user.

i cut th h.a plane, that is, ferabl f.a circul :
ST o 46 G e eSSl ot RS Ceb ST B ol R ond Fame
snf&latiMemayapentheiyeenihefigiame andiheseeendsfigme
smoother, ena ling to further reduce or absorb problematic lateral slip.

The céhteroftar hypdiietidatsphepbderfoimgyi tiyetisphdrcalad urfefaecss preferably
p_referabl%f‘[/)ositioned above or near the center of revolving movement of

POREOREAA A tisesatBin e t Sitiel Wifg T wrBEbWP T AE e p B g, side
to SYONIRG MOVEMEN is9e %%&%%/#Qﬁ%%“%&’@%OV&%@%@‘{Jhgn%?ﬂcgﬁ 8litioned
ed that the

such. a spherical form provi ea a useris assume

abiRghhsphetiCatnRUAT aucanfigyration MeveMs ieamask cushior foem user is
titing against the face of a user, even if the user wearing the mask tilts

aspighé aekizbim sibkrinalsidBudnelcop Epd dionmprav easpiramorslntaskispdtem tilting

of the present invention is, used by connecting a meagns for supplying. :
PR TATRy SR BB BER e BRECre S A S hoLS BRATAR @A to ide
angqﬁpigy!i@gg%piratory gas under positive pressure. Accordingly, a face of

an opposite side to the face of a first frame is typically provided with a

connegtiangeation wikk an selbow, inbiphiear Mownting seckioh bf aconearting a

for supplying respiratory gas under » )
means for supplying respiratory gas under positive pressure such as a hose and the like for
supplying respiratory gas under positive pressure. Accordingly, a face of an opposite
side to the face of a first frame is typically provided with a connection section with an
elbow, which is a mounting section of a means for supplying respiratory gas 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 arole

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. It is generally constructed from plastics, for example, polycarbonate.

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

10



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

inye I? Of'g an%qtei/%% gxmalgk o i?nnagg 21:{ S Ibtoc\:lg %%gtlrxqg ¥ gcl)soergt%\cl)% Lction of
%&&?r?g‘-os&)vﬁ sedlion drrsfice"SiiTace 88 tat a s%rOng ratenal within a

a ipdksequites tadealize SuaY fMockans issisedyitds genarally 4eosirdaieding a
from plastiCs, for example, polyearbonate. As described above, a first
hofrAngediowa: respisatary midisk sysiemi Oidhdepreseatyénventionissoisatiie used
to fix a mask cushion, capable of connecting a connection section of a
soffean s FEUBTyiAgTeRpiRifoRR grlatina i oareneprasttivendhy Eapdie and
oflpdr?viding a holding-down section and a slide surface if needed and any
SeCO AN,
one of structures may be used so far as the structure does not prevent
(skelalivergispjacement between the first frame and second frame. (Second
Frame) A second frame in a respiratory mask system of the present
inventivreésoodnfrectedwithrasheadge anssiap achhas dholetesdix thevention is
mask system together with this _headgear strap and a headgear on, the

COPRSIBH AVt Het BARHH RP THE Rate s R ith adah i this
li ith.a.h tion i .
SR LA R R SR8 ORI 08 e

préyaiemefithen prasapkitventionsnaydpe-dixetpoahfakk dAd tesesiipdar section
above, in the respiratory mask system of the present invention, a slide

ingutfede-sformeayomanichssasbatsofafilst frahecfaeiny hessuhdTdpeof the
or a side of. the se%o ¢ frame fﬁe%ing the first frame, and in particular,

PGB LIRS RIL SRR AT {3FOditE on the face of an opposite side to a
face sige pfthe,listiiRmen 3lide FHHASE e %j@t@ﬁfjmﬁg theslid8ivention, a

surface of the first frame is preferably also provided on the face

slide surface is formed on at least a side of a first frame facing a second frame or a side of
the second frame facing the first frame, and in particular, when the slide surface is
provided on the face of an opposite side to a face side of the first frame, a slide surface
corresponding to the slide surface of the first frame is preferably also provided on the face
of a face side of the second frame. This gives a stable sliding state in relative
displacement between the first frame and the second frame, enabling structurally good
balance.

Furthermore, preferably a slide surface of a second frame is formed in a shape of
a spherical surface and in a convex shape protruding in the direction opposite lo a face
side and the first frame is connected with the second frame in a ball-joint like form
through this slide surface. More preferably, the spherical surface has a shape, of which a
part of the surface of a sphere is cut through a plane, that is, preferably a shape of a

circular concave misror as viewed from the front side of a user. Such a shape makes

relative movement between the first frame and the second frame smoother, enabling to

11



of a face side of the second frame. This gives a stable sliding state in
relative displacement between the first frame and the second frame,
-enabling structurally good balance. Furthermore, preferably a slide
surface of a second frame is formed in a shape of a spherical surface and
in a convex shape protruding in the direction opposite to a face side and

£ %ﬁgyfyﬂs Uftrgr.:r)lre 'ssocr nﬁf% Egd \%lyl Eg;g? PES nd frame in a ball-joint like form

rough this slide sufface. More preferably, the spherical surface has a

shapgnofamiicina pashef thersuripeeafa spitese is aullthsolghe plapeferably

that is, preferably a shape of a circular concave mirror as viewed from the
pofitnneitebof auserrSushitarsHapeoivakeg retative pidhe fradt Yerweargr side

first frame and the second frame smoother, enabling to 11 further redyce
to aﬁs@gérm%ré%c T C&A. T BaFCtiAr R CEnEr ot %ﬂéﬁﬁéﬁ%ﬁ?w ofa

usSldaGe ipea slde suriRcadsisIRTanly POSlianed,aRoya A RGRN (?r%?ﬁﬁ%rfrom

of revolving movement of the head of a user from side to side and up and
thed@ladk tnsthisncasehafmask cushignidpesairiliagainst the face of a
user, even if the user tilts his head from side to side and up and down and

pressérdmbiitsardasiceushiors e erhcaps s usar i drepiuthitonhryical slid

sullSLIrame ad aisccpnd [ame Aot only TSt contacl ool ing soleiical o
slid’surraces each frame has, but also enable relative movemen roug

raitB€ SHideciuacanéntlangaof suabvnoremanatveayhadbladryR! iaissolyecific
the problematic slip. A specific numerical value depends on each shape

nuofagspirabry draskdyseresrin thppreSentpinvientionausitssassidl i ipresent
. the art may easily g% rmjne a range to satisfy t§1e movement after sim
InYREO Y O 4GRS ﬁﬁ%m&h&ﬂ%%ic%@e S EME igangit‘i%nSél&ig;g the
mPERNEENLAdIrSinffRpg.ANd a holding-down section, a section having the

slide surface as a part of such a second frame is preferably in a shape to

concakeza flat @latecisaspbaricbivdhdpe sechisd sectiois issantdwithedcen a first

between a slide surface of the first frame and the holding-down
frame and a holding-down section, a section having the slide surface as a part of such a
second frame is preferably in a shape to concave a flat plate in a spherical shape. This
section is sandwiched between a slide surface of the first frame and the holding-down
section to prevent the first frame from coming off from the second frame. The reason for
providing the holding-down section on the first frame is that, when tension is applied to a
headgear strap or pressure of respiratory gas under positive pressure is applied, force is
exerted in a direction to press a slide surface of the first frame on a slide surface of the
second frame, but provision of the holding-down section on the first frame is required to
prevent both from detaching, even if this is not the case.

A part of a holding-down section 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



section to prevent the first frame from coming off from the second frame.
The reason for providing the holding-down section on the first frame is
that, when tension is applied to a headgear strap or pressure of
respiratory gas under positive pressure is applied, force is exerted in a
direction to press a slide surface of the first frame on a slide surface of the

econd frame. but provision of the holding-down section.on the first frame. .
el o DA A0t hom GeBE e HE AP P LR e

frPavtmia haldingdeownRsestampithe first section contacting the second
frame is preferably in a roughly spherical shape corresponding to a shape

of the fase@phusite imsa shitetsirfacegfiachyasesondtiame the $hapef efuser
the face opposite to a slide surface of the second frame or a

angl Jisea G SERRESBAIRSIRb BRI R s Qi Aesrit ot g rssn ey ngpnstructed

f ay have other shape so far as it does not prevent relative
frd[AMEmAY fave ol 'ﬁr‘% ) qra%. P
romo%/leﬁngﬁ’t 12 'between the first frame and the second frame along the

(Eglisie)surface but prevents the first frame from detaching the second
frame. A second frame has a role to fix a respiratory mask system on the
face oha gHerwaindapsesdestrony mdiatidiithinoatiminteguieasheretopitlying

is.generally constructed, from plastics, for instance, polycarbopate .
R &ﬁsemﬁﬁrispeaﬁwsc%s%ﬁﬁ a?ﬁ&t%a?n@%en?&gnﬁ& WeEnrorppling
re%ﬂ&%ﬁﬂgﬁ %ﬁﬁ%ﬁ&%{t%?esg&‘&@ﬁ{epoﬂ%Yl%&{ﬁé%{’ 6 oHGR 2830955, A NGrown

ike for'stipplying respiratory gas trader positive pressure. A structure of

m&tichign etbtw Mmayhise atknowe inaehaniselsefaragat hagen sikididrgressure
to prevent respiratory gas under positive pressure from leaking at a .
frssnisekifon detiomei ethesdiam dvibe fikeoSuehdathel b is Sprafaratsipow is
rotatably connected with a first, frame. In the description of the present
PrSCEeAloN, s SIS AL RS0 T8 SonyEridhct B Soicdlige Presen
speletBRARGH N, KRGUIred S0, IR0 8% AHIRRASIRISHRPMIRGI IS PIT AI01YeE8Ss not

under positive pressure may be mounted, a channel for respiratory gas

regudat positive pressuydansypbly secuspd-amoitg gas under positive pressure may be
mounted, a channel for respiratory gas under positive pressure may be secured in its
inside and it has a structure not preventing relative movement between the first frame and
the second frame through the slide surface described above. However, an L-shape
shown in Examples is preferred under consideration of easy handling after mounting a
hose and the like for supplying respiratory gas under positive pressure. A means for
supplying respiratory gas under positive pressure such as a hose and the like for supplying
respiratory gas under positive pressure, in the first place, may also be directly mounted 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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inside and it has a structure not preventing relative movement between

the first frame and the second frame through the slide surface described

above. However, an L-shape shown in Examples is preferred under

consideration of easy handling after mounting a hose and the like for

supplying respiratory gas under positive pressure. A means for supplying
witBSPIAOBLAAHHRIRS PASIIMG RIGSSUIE.SYED AR AHRAREAD NS IR 185 posed in

supplying respiratory gas under positive pressure, in the first place, may
thafsochpphcdetly hedntedidnothiefiisttffame witwehtsasing thel efabvwmember have

Preferred Positional Relationship of Each Section) In a nasal respiratory
to i?f‘a%%&t&%t&w&ﬁ#fé%ﬁel%ﬁﬁf%% FHER MPHEARRIGUEARSTIE SHEs iﬁwﬁ%& shige first
face side of, a first frame.and the first frame is pgsitigned face side of . .
B e e A e R R B S L AR R ina

cesiifacgQf the second frame facing it, other sections of the second frame,
a headgear strap connected 13 with it, an elbow and a holding-down
sectioA ebtinedirst fsactierard preferabfiadispegbdlin divefaompppositeted on a
.the face side of the first frame. Each_section and each member have to
differenteiis psitmneidnotiferrlity Sheldmbge e Rt SrtdtReosfide! with a hole
on%ﬁ{”%ﬁﬁfo&&%c@ réﬁ.g{é‘ﬁ}%t angdthe ﬁl;%%ﬁ%ﬁ%&eﬂ%’ef EH&R%%‘}%HQ JIAOSPAYE of the
to be allowed to slide movement in & certain rfange. A connection section

firef thenfirst frareemith hecelbovsay bebosed snveviitfarent siteofiosiie of a
the slide surface of the first frame, but preferably provided with a hole on
usghersfide ifrface ditiseriattirarnectionparlichias! the shapd oflaily sheksrred to fix

surface of the . first frame is preferably a circular convex mirror shape as . .
o AT o & oAU O3B A L Ade I RSt £ T cng

t]z§%6ﬂ%t%@&i@?iﬁ'§9¥‘éé%&ﬁf figitRriv BE@E@ rhed ﬁ&ﬁl’év@ﬁﬂ%@@%nt‘ Raktbekcond
case a through-hole is preferably provided at least on a site facing the

frgontastisdictipn ihdnkzsacand frastrefincordecirdt tbgpeavent onoserment,ofvhen a
the second frame including a headgear and a strap connected theretq.

COPBFUAPFAECAER 8 ERINB TSR AR RAriheBbiF i hisa o first frame
witht Qt(%&ﬂé?%o%{%% %&‘1@%?%11%23@% ﬂ(‘f)% ng’@c%ssarily formed also on the slide surface

of the second frame. That is, the slide surface of the second frame becomes a doughnut
shape. A size of the hole has to be not only in a range through which a section to fix the
connection section with the elbow passes freely, but also not preventing the slide
movement described above.

Further, a second frame is preferably constructed with a holding-down section in
a first frame section to prevent disengagement. Such a holding-down section provided
may be positioned at a location to hold down any section of the second frame so far as its
objective is achieved, but preferably has a structure to hold down a slide surface section
of the second frame. For example, a structure to hold down from a periphery of the slide
surface section of the second frame may be used, but when a connection section with an
elbow is mounted on a center of the slide surface in the first frame with a circular convex

mirror shape as described above, a holding-down section is preferably mounted so as to
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with a circular convex mirror shape, a hole is necessarily formed also on

the slide surface of the second frame. That is, the slide surface of the

second frame becomes a doughnut shape. A size of the hole has to be

not only in a range through which a section to fix the connection section

with the elbow passes freely, but also not preventing the slide movement
oS REUREL ARGYE FLFDRL: ASREaN IRATR I P BIARM SORREIRI N o

olding-down section In a first frame section to prevent disengagement.

respiicioayhelding-dewn secterpprayitad smayrbenpasitionetkata jogatian &9 such

hold down any section of the second frame so far as its objective is
exaghibve dAbw Pirefeleislyshadon o thadhstt tolin dhae Slidesufaeghnut shape,

section of the second frame. For example, a structure to hold down.fro
o By IR S SRR SR HoT B Eeb I & i g, The
saRLWHED 13 CAANSFRN SEEHARMUIBLAR RlRRVISIRLNEE o & center of

the slide surface in the first frame with a circular convex mirror shape as
describedrationesta tvaldingoown sectiafics ateferdhly anduntedstms ety have
14 extend outwards from a fixing section of an elbow in the connection
sughdEoRIcAA A8 iy SR Ssiar BB pradBst fTesHaR SHshand a
ho, di'r_l_%l{%lége ?i Igeggenoglrslgcg S%)é%rﬁgtl%esﬁaéshglgéng[-rgloq%plgsec ?ﬁ]cg f%hﬁoﬁﬁ%g—down
rante 1n Figuré 3'is in a doughnutshape, but maybeTn a plurality o

schgdshaped membrmspHaras dpbieclive dswrehievadpder sRMRdSERce in

in case to hold down the second frame from periphery. A structure shown
thinseeguddidris asprigforsedoonaiibgtlzt thet Same fuow deggchimgthsehond frame, a

problems as difficulty in single-piece molding of a first frame, an elbow .
shape of hORIFBLBWIsEchon ShdssLanBmg &?&%ﬁ&lﬁ&&fﬁ%&%&%ﬂgﬁ of'a

Slﬁglqm@égeomnﬂﬁes%%%ﬂ&)h%%ﬁeﬁEét E%Wﬁ" Y VS at(?%ﬂggléol&%lqixgé)%@ second

only a part of the e surtface In the second frame, so far as preventing

friRe fifss framesfreamdetaehing thelde¢ond flamebavshapergl@piece.
holding-down section of the first frame matches with a deleted section of a

slide sowasenipihelsepiirrmanmelassrwmnrurecsweaidise aserrgne on
» Jissgsond frame Info e it fame which s molded Wi e SBON I rove
sliding. Such a bearing may be mounted on any side of the sliding surfaces.
Additionally, a seif-lubricating resin may be used or a lubricant such as grease and the
like may be applied in order to improve slide movement.
Example

Specific examples of the present invention are further described in detail n
reference with drawings as follows.
(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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An example of a preferred embodiment includes one further having a

bearing on a slide surface between the first frame and the second frame.

This is added to improve sliding. Such a bearing may be mounted on any

side of the sliding surfaces. Additionally, a self-lubricating resin may be

used or a lubricant such as grease and the like may be applied in order to
firlP RIS Slidg movament. E’ﬁ%@?'@&BFSE&%S’%%%pA%&f 1DBR'ESEN section, on

invention are further &escrl ed in detail in’ reference with drawings as

wigllowse (Exanapimdg Fiogsend drmepsiaiasasestianal sidavdemookah the first
nasal respiratory mask system as an example of the present invention.

frafigures Andemahstradssidpefspedtivelidaw ofishismmawalpésshiviionp msigk of the
system. A mask cushjon 4 (nasal mask cushion herein) is fixgqi1 on the

clbgue L Shis APONFEHRE 6°BRTE ottiePAKHBE 4 desStiifiLe 79ying @ circular

co{“x%%” e%’rc?ﬁ‘s@%go#gg)?}?o%??% 9 th%ﬁgxﬁ?p%frm? ALSL TSRS R RIBRE Ktion of

e slide sur tion of this 15 first' frame Is roughly circular convex
subliEershape witha hele at the center section, on which a roughly
cylindrical connection section 15 to connect an elbow 9 with the first

frame 4 isenodifiwds AR ingidtsiebifistdearnsbie soheaunicdtedatingriown
inside, of the elbow 9 via this cqnnection section 15. A holding-down .
<cgliioh s Haui) ARECIEN ‘oERRIAor LA At BEMor KL A miror
shgg@tgﬁh%%%fee@g&ﬂ@&{{ﬁa%{ﬂk@tﬁé&ﬁf&%@@%&%@%t&e&ﬁcﬁ@ﬂle 10
15. A second frame 10 is positioned between a slide surface 7 and a

fabiolgithg-slolersusactiohod ihdiiesfistfiam & andisstslidms drfacktid spitmad frame 10
roughly circular convex mirror shape and perforated at the central part is

SR TGS B 1S SEED R AE 2o ok g 46 L ae e Figace 7
1e first frame. The first frame 6 . ) ,
o T B A S 502 A8 G TR
6 frohtoerdivsiftame séebeidimgrdon sgation-Safithediksti lamentprevenis two

the first frame
connection sections 12 for a headgear strap positioned on the mouth side of a user and two
connection sections 13 for a headgear strap positioned on the forehead side of a user.

In such a nasal respiratory mask system, respiratory gas under positive pressure
introduced from a hose for supplying respiratory gas under positive pressure passes
through an elbow 9, a connection section 15, an inside of a first frame 6 and holes
provided thereto (not shown) to reach an inside of a nasal mask cushion 4.

Example 2

Figure 5 demonstrates a perspective view of an example of a respiratory mask
system in the present invention. This is basically similar to a nasal respiratory mask
system according to Example 1 and providing a pair of holding-down sections 8 of a first
frame in a fan-like form as well as providing a slit to mateh its shape on a slide 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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6 from detaching the second frame 10. The second frame 10 is mounted
with two connection sections 1.2 for a headgear strap positioned on the
mouth side of a user and two connection sections 13 for a headgear strap
positioned on the forehead side of a user. In such a nasal respiratory
mask system, respiratory gas under positive pressure introduced from a

h ) lyi irat d iti
o R e e R R o
Af80dholes, prayided theretoinat-shVAMQ-reechaRdnside Olrasahgainst the

mask cushion 4. Example 2 Figure 5 demonstrates a perspective view of
scameéxamplel 0fta iespiraioryhoidsie-systemneirtithe Hiesentdadvenibndenisdsin an

basically similar to a nasal respiratory mask system according to Example
OpROSHE PriSCIIAGCAPEIBRNolding-down sections 8 of a first frame in a
(E;f(an-li%&ffrm as well as providing a slit to match its shape on a slide

SUHBCE11 section of the second frame allows for single-piece molding of

a first frame 6 Aehehgonnestionsasion dawith aselhow Saamitiessample of
assembling a second frame 10 with this piece. 16 Figure 6 demonstrates

Exampthdd {Ghassemsblersychi@nespiskionsiermskasysteimctpftera which a pair of
hé),ldin -down sectign 8 of L%eﬁfi st frame 6 is tg&rned by 90 degrees against .
hofffnesdeSRATFING DAMG TSR SR HEIRELHBM, LaLHEH 81 AR By oG ton

159R91RES 10 A %poﬁiﬁlfg W5%¥9i§§§9 'ﬂg&% &@éﬁéﬂm@ SHOME: First frame 6

demonstrates a respiratory mask system as a modified example of
anEXaniplRliRgIhenressivhrespipatery(Bpskisystemdiaiia sisuctlisey in BAtidine in
a pair of holding-down sections 8 in fan-like sh is detachably mounted

Figira Bonmeddoguedion issseriead senaime @argfgm%stz% Hetatpndlgd state of
T G T R T T
syfigHre, Hhik A sactinnalSide Wekie denensitate anassembieshsiateLf from
other section of the first frame, it is engaged, after a connection section 15 in a first frame
6 and an elbow 9 fixed thereto arc inserted into a hole at a center of a slide surface 11 of
the second frame, with an engaging section mounted on a periphery of the connection
section 15 completing assembling.

(Example 4)

Figure § demonstrates a sectional side view of an example of a respiratory mask
system in the present invention. The present respiratory 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

17



a whole respiratory mask system. A method to assemble the present

respiratory mask system is, by making the holding-down section 8 of the

first frame as a separate part from other section of the first frame, it is

engaged, after a connection section 15 in a first frame 6 and an elbow 9

fixed thereto are inserted into a hole at a center of a slide surface 11 of

t fram i e i tion mounted rl er
e T e ) BBty A o
colRRREnsEalES S Jeqtpnaside Menspfaniexaspie ol erpHaiany Masknection

system in the present invention. The present respiratory mask system is
seplasically dimitahaadivemstsat respiratonbniadk systeawaceofdgigacd, instead of

Example 1, but has a bearing 14 provided between a slide surface 7 o )
Gy P STt RIS S PERISHS SHEBRR AAENOrIEF 5 Shown in
riliprave slide motion. Bearing 14 herein is provided on the slide surface 7

ide of the first frame. (Example 5) Figure 9 demonstrates a plain view of

Indosexgmplgliofisiespiratory mask system in the present invention. The

present respiratory mask system is basically similar to the 17 nasal

respiratbeyprasei systeinmprondieipts iaeplemasiutE prodee i wibihfotherapy

tion sections 12 for a headgear strap on the second frame 10

Ormég%@%ection sections 12 for a headgear strap on a mouth side

as shown in Figure 3, instead of mounting connection sections 13 for a

headgear strap on a forehead side as shown in Figure 3. Industrial

Applicability The present invention provides a respiratory mask system

used in CPAP therapy or NIPPY therapy. 18 Claims
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1. A respiratory mask system, contacting the face of a user for supplying
respiratory gas under positive pressure to the user, comprising: a mask
cushion covering a nose, a nose and a mouth or a full face; a first frame
connected with the mask cushion enabling to supply respiratory gas under
positive pressure from a means for supplying respiratory gas under

cl {Jrgitive pressure; and a second frame connected with a headgear strap,

& task cushion being disposed on the face side of the first frame and
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slide surface being formed at least in a side of the first frame facing
ursleconsi franpecesuin @ sideref thengadang: frame facing the first frame, and
the first frame being connected slidably with the second frame along the
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herein the slide surf is formed_in a shape. of a spherical surface and
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through the slide surface. 3. The respiratory mask system according to
a gladrd Zranhereimectehitdihof lisedgshesicat, surface as the slide surface is

disposed above ar near a center of revolving move(%neﬂ%ofa user's hfead
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provided to prevent detachment of connection between the first frame
a At thefsecoriddiame:dat Thatrespitdtosy inaskssstemiaceqrdiagatain dnayhe or
of claims | to 4, wherein a connection section with an elbow as a mounting

ingetifle ot predmkifersUppRaige Bsbii®ss 86 under positive pressure
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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 fo 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 frame. 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

téﬁrcor to claim e|n a be 1gl |s furmer ?orowpled on at Ieasﬁle
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frame.

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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