NASAL RESPIRATION MASK Technical Field The present invention
relates to a nasal respiration mask used for continuous positive airway
pressure (CPAP) therapy suitable for the treatment of sleep apnea
syndrome, nasal intermittent positive pressure ventilation (NIPPY) therapy
suitable for ventilatory insufficiency, and the like. Background Art One of
N A@gﬂﬁgﬁfﬁ%ﬁ%@m@c methods for sleep apnea syndrome_ Is a
nasal continuous positive airway pressure (CPAP). The therapeutic
TedngiNd RUOPts respiration equipment that supplies positive-pressure gas
at about 400 to 2000 Pa to the nasal cavity of a user during sleeping.
Equiphhemtrerentiaseationctibicto adjustgb ressirnsioautsaiaticd| ipepuidiogs
an the occurrence of apnea during therapy has also been employed
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The therapeutic method adopts respiration equip tsu
vetfilerorittert floRhive-piessekgas at about 400 to 2400 Pa to the nasal
cavity of a user. When these types of equipment are used to conduct
treatment, a hose to lead positive-pressure gas, a nasal respiratory mask
B hat i},{f nasal mask cushion), a frame to retain the nasal respiratory
AiabK” edetermined position, and a headgear to attach the nasal
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supply positive pressure to the nasal cavity of a user. Various types of
nastichminasad pespirataiywimastshavg OBAR disdbasekkfapdhiécpuefgaskesdobis
preventing leakage of positive-pressure gas and discomfort of a user due
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employed recently. One of the most effective therapeutic methods for ventilatory
insufficiency is nasal intermittent positive pressure ventilation (NIPPV). The
therapeutic method adopts respiration equipment that supplies intermittent
positive-pressure gas at about 400 to 2400 Pa to the nasal cavity of a user.

When these types of equipment are used to conduct treatment, a hose to lead
positive-pressure gas, a nasal respiratory mask (that is, a nasal mask cushion), a frame
to retain the nasal respiratory mask at a predetermined position, and a headgear to attach
the nasal respiratory mask tightly to the face are used generally to continuously supply
positive pressure to the nasal cavity of auser. Various types of such a nasal respiratory
mask have been disclosed for the purposes of preventing leakage of positive-pressure
gas and discomfort of a user due to changes of the position of a mask frame upon body
movements as well as during stationary state, and the like.

For example, Japanese Patent Laid-Open Publication No. H11-000397

proposes a nasal respiratory mask having a bellows-like elastic body and describes a



| bellows-like 'shape ‘having several folds in its Examples. Japanese Patent
Application Laid-Open Nos. 2003-535657 and 2005-537906 propose a
nasal respiratory mask having a bellows-like shape with one fold to solve
the above problem. These masks are effective in preventing leakage of
positive-pressure gas and reducing discomfort due to pressing of a mask
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attach a nasal respiratory mask suita ace Dby adjusting th
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respiratory masks appropriately. This adjusting operation is conducted at
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pressure application. That is, when the mask is worn, tightness of the
headdearraquit-hchadjusted bytprédiciing] thedanditianek weaibhgtunbeface
the applied %ositive ressure, and thus a phenomenon often occurs such
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discomfort due to excessive pressing of the mask may ogcur, an.,
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or readjustment of tightness of the headgear may be required after the

appipptication(bfripgsitivengréskovevAiltposighspolsnasat rpppirdtony tnakksows
are_characterized in that they follow body movements during wearing, i
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utwards more than Is required to secure tight attac ment a
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2003-535657 and 2005-537906) or the bellows has to be formed with
posigverpicisidrs tandobition rramme v ayifrons ¢hes fasds that tightness of the

headgear 1s excessive or insufficient.  As a result, discomfort due to excessive pressing
of the mask may occur, an insufficient therapeutic effect may be obtained due to a
long-term exposure fo inappropriate conditions such as an increased gas leakage, or
readjustment of tightness of the headgear may be required after the application of
positive pressure.

Although such nasal respiratory masks are characterized in that they follow
body movements during wearing, in order to secure a sufficient stroke necessary to
follow the body movements during wearing, the bellows has to be made to protrude
outwards more than is required to secure tight attachment at the peripherary of the nose
(Japanese Patent Application Laid-Open Nos. 2003-535657 and 2005-537906) or the
bellows has to be formed with several folds to position a frame away from the face
(Japanese Patent Laid-open Publication No. H11-000397).  Use of the former may

narrow the field of view of a user and bring about obstacles in daily life, especially



(Japanese Patent Laid-open Publication No. 1111-000397). lIse of the
former may narrow the field of view of a user and bring about obstacles in
daily life, especially 2 when the user must be treated by non-invasive
ventilation therapy that is administered to patients with ventilatory
insufficiency even during daytime. In addition, these nasal respiratory
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water, a large area of the inner surface of a bellows comes into contact

to péilreachtbtherrdad:fuitReficedsiteadhriediotihtitaeach other due to
surface tension of water, and water remains inside the bellows, which may
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conditions. However, existing techniques represented by the abov
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the problems to be solved by the present invention are as describe

to hefave ithdbisoitiaian abjestet therpresenidoveabondeprolideasydsatcase
respiratory mask that solves at least one of the following problems: (a) to

theiiow Wiairsddiotdbangoia medncapend praasipssitordieryeadily Wivsbucisting
lyin ositive pressure at the start of wearing the mask; to reduce
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prevent prolongation of the time required for drying or occurrence of

unsanitary conditions after routine cleaning by washing with water; and
Difdpsorreciithe theewdight as far as possible while retaining the function as a

nasal respiratory mask. The problems are solved by the present invention
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That is, it is an object of the present invention to provide a nasal respiratory
mask that solves at least one of the following problems:
{a) to allow the mask to be worn at an appropriate position very easily without applying
positive pressure at the start of wearing the mask;
(b) to reduce limitation of the field of view during wearing as far as possible;
{c) to prevent prolongation of the time required for drying or occurrence of unsanitary
conditions after routine cleaning by washing with water; and
(d) to reduce the weight as far as possible while retaining the function as a nasal
respiratory mask.

The problems are solved by the present invention described below,

That is, the present invention is a nasal respiratory mask (that is, a nasal mask
cushion) contacting with the face of a user for supplying respiratory positive-pressure
gas to the nose of the user, coinprising at least a part attached tightly to the face that is

attached tightly to the face of a user; a frame-fitting part that is engaged with a frame to

fix the nasal respiratory mask at a predetermined position; and an elastic connecting part



gas to the nose of the user, comprising at least a part attached tightly to
the face that is attached tightly to the face of a user; a frame-fitting part
that is engaged with a frame to fix the nasal respiratory mask at a
predetermined position; and an elastic connecting part 3 that connects
elastically the part attached tightly to the face with the frame-fitting part,
herein.a facial si fth ic nectin rt is_kept: a from.the
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here refers to connection that is made by a shape or material that keeps
pardniifit e terminahmdelittatds caeshapecinithemeontitioiis drrewiiiatothe
facial side of the elastic connecting part is kept away from the frame-fitting
POYLMESIER e of for a required distance in the absence of an external
force and deforms \MeieRrgely hap QRN STGHIE: ARFRMIRAA Y 4 shape
external force is applied. That is, the part attached tightly to the face of a
or hasaisbdpiratens maskdsdedpianiayitp) thet famb-diting thadointreos for
redetermined distance, that is, the whole length of the nasal
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xternal force. This poin kes the mask of the.present invention clearl
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present invention has a structure with which the elastic connecting part
padedorchsdoiigfehe ntidily fanearfar thesabsppietiveyparisk of Heptrasal fespitlatory
mask, contributing to the maintenance of tight attachment of the mask to
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the composite component ther equired distance" used here
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present application, such as easiness of appropriate wearing at the
flexible nasal respiratory masks that shrink in the absence of an external force.

In contrast, the nasal respiratory mask of the present invention has a structure
with which the elastic connecting part deforms preferentially among the respective parts
of the nasal respiratory mask, contributing to the maintenance of tight attachment of the
mask to the face when an external force is applied. The external force includes a
component perpendicular to the face, a component parallel to the face, and the
composite component thereof,

“Required distance” used here refers to a distance that can exhibit the effects of

the invention of the present application, such as easiness of appropriate wearing at the

start of wearing and easiness of washing with water as described above.

Brief Description of the Drawings
Figure 1 is a drawing that explains the constitution of a conventional nasal

respiratory mask 1.



start of wearing and easiness of washing with water as described above.
Brief Description of the Drawings Figure 1 is a drawing that explains the
constitution of a conventional nasal respiratory mask 1. 4 Figure 2 is a
drawing that explains the state in which a user wears a conventional
nasal respiratory mask 1 and moves the body. Figure 3 is a drawing that
explajng fhe stajewhen, weaungia comentianalnreal, iRapiaiay,mask 1
is started. Figure 4 is a drawing that explains a suitable example of the
comasabras piratbryspinaisky2nefdhé piésemtdnventiody. Figure 5 is a drawing
that explains size reduction that is a feature of the nasal respiratory mask
2 of thizpreddpeifiasnngihmtigurag e dalRing IR AT BIa M s o sentiprg nasal
example of.the. el s&ic connecting part that is a feature of the nasal

res é@ﬁ?rgtomr?s%alsis of the present invention.. Figure 7 is a drawing that
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the present invention. Figure 8 Is a partial cross-sectional view showing
mathe elfgticpeenmneotigyipait having an even thickness of the nasal

respiratory mask of the present invention. Figure 9 is a partial
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respiratory mask 2 of the present invention.

Figure 8 is a partial cross-sectional view showing the elastic connecting part
having an even thickness of the nasal respiratory mask of the present invention.

Figure 9 is a partial cross-sectional view of the nasal respiratory mask of the
present invention, in which the inner side of the base part of the elastic connecting part
at the part attached tightly to the face is reinforced by a rib.

Figure 10 is a partial cross-sectional view of the nasal respiratory mask of the
present invention, in which the inner side of the base part of elastic connecting part at
the part attached tightly to the face is reinforced by a rib.

Figure 11 is a partial eross-sectional view of the nasal respiratory mask of the
present invention, in which the facial side half of the elastic connecting part is thicker
than the other part.

Figure 12 is a partial cross-sectional view of the nasal respiratory mask of the
present invention, in which the facial side half of the elastic connecting part is thicker

than the other part.

Figure 13 is a graph in which deformation resistance under the applied



present invention, in which the facial side half of the elastic connecting
part is thicker than the other part. Figure 12 is a partial cross-sectional
view of the nasal respiratory mask of the present invention, in which the
facial side half of the elastic connecting part is thicker than the other part.
Figure 13 is a graph in which deformation resistance under the applied 5

resﬁﬁ%ﬁ%}gtﬁ%&%g}’%ﬂﬁ%@%@ﬂﬁ%%ﬁ@&%a%@%@%&g%ﬁ?&ﬁf %g(%ﬁ%ﬁ%@ﬁhe
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preSyinbolsntiok eRyeAtiamaLhrsd sagpiratory mask | a. Bellows-like elastic
body Ib. Part attached tightly to the face 1 c. Frame-fitting part 2.

Respiratory nasal mask of the present invention 2a. Elastic connecting
. g\jart 2b. P r%gtt ched tightly to the face 2c. Frame-fitting part 2d.
XPERHLEIA Between 2a and 2b (Boundary part P) 2e. Connecting

part between. 2a and 2¢ (Bauadary. %QSEQ) 2f. First are 2g. Second arc
2h. Third arc 3. Frame 4. I%g)adgegr 4a. Headgear strap

la. Bellows-like elastic body

I'b. Part attached tightly to the face

Ic. Frame-fitting part

2. Respiratory nasal mask of the present invention

2a. Elastic connecting part

2b. Part attached tightly to the face

2¢. Frame-fitting part

2d. Connecting part between 2a and 2b (Boundary part P)
2e. Connecting part between 2a and 2¢ (Boundary part Q)
2f. First arc

2g. Second arc

2h. Third arc

3. Frame

4. Headgear

4a. Headgear strap

5. Hose

6. Respiratory equipment generating positive-pressure gas
20. Water

L. Distance between 1b and 1c

La. Maximum size of L

Lb. Minimum size of L

B. Diameter of a circle when the elastic part has a circular cross-section.



5. Hose 6. Respiratory equipment generating positive-pressure gas 20.
Water L. Distance between Ib and Ic La. Maximum. size of L Lb. Minimum
size of L D. Diameter of a circle when the elastic part has a circular
cross-section. 6 Best Mode for Carrying Out the Invention The present
invention is a nasal respiratory mask contacting with the face of a user for
supplying respiratory positive-pressure gas to the nose of the user,
comprising at least a part attached tightly to the face that is attached
Betightbdtothe fagenof @uisies Tavdraime-fitting part to fix to a frame; and an
elastic connecting part that connects elastically the part tightly attached to
the faEBAMTRSENG HuPREORIhY TR sprPaatacam el e OTasEng etk the face of a

cofnnecti part is kept away from the frame- itt'{ g I;l:)art S] i thereof for a.
user Or.SUH}%%E%%IGSplra or¥rp811tw%-spressure as § Qs5e O & USCL, COMDPIISINnG
requiret*distahce even € absence of applied respiratory positive

at E@@ﬁ%&%éﬂﬁ@hé@fﬁ siMpbeC ROSIUR RIGSPHERI hesainafieD oA user; a
described above, the elastic connecting part deforms preferentially to the

fraperfatiegiped tighilyda therfacemand thefracvesiitimgegart Whenoanaexternal
force is applied in the nasal respiratory mask of the present invention,

clagfisaliy o7 ResligsiYEarheriesiariyigdbs diesmBiipnmane admgial
siddgiprmable. shape, [or example..a shape
&d belo ga al having

havi for f the letter, C,as
ey g 8 4 f
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adjustment of the thickness of the elastic connecting part. The part
refartacisedtighdy tshieytapesang tHedeinalefitting part are required to be
less (_jeformab e than the eIaﬂi(‘,Eic%nlr]llectir_1gopart,C%:)e t B{Iefelygelr)ellﬂ% 1e ?0 the
Certalﬁﬂga’éré 8?1 above, the elastic connecting part deforms p y
part attached tightly to the face and the frame-fitting part when an external force is
applied in the nasal respiratory mask of the present invention. Means for realizing this
includes making elastic connecting in an easily deformable shape, for example, a shape
having a form of the letter C as described below, using a material having low hardness
only at the elastic connecting part, and the like. Further, it is preferable to combine
with the adjustment of the thickness of the elastic connecting part.

The part attached tightly to the face and the frame-fitting part are required to be
less deformable than the elastic connecting part, but preferably have a certain degree of
elasticity.

In the nasal respiratory mask of the present invention, the cross-section of the
clastic connecting part at a plane perpendicular to the face is preferably in a C-shaped
arc. The convex part of the C shape is in the outward direction of the mask. Such a
nasal mask can be made not larger than is necessary and reduce the distance between
the face and the frame. At the same time, a stroke required for following body

movements can be sufficiently secured.

In the nasal respiratory mask of the present invention, it is preferable that the



elasticity. In the nasal respiratory mask of the present invention, the
cross-section of the elastic connecting part at a plane perpendicular to
the face is preferably in a C-shaped are. The convex part of the C shape
is in the outward direction of the mask. Such a nasal mask can be made
not larger than is necessary and reduce the distance between the face
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movements can be sufficiently Secured. In the nasal respiratory mask of
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connecting part comprises at least a first are that continues from the part
fragiea BHEE RIRy e WHaifdcec haedpelnee thdirediiinorrcfisiherist arc with the
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indirectly" used here refers to the condition in which the first are continues
whiclihkeskoonct arenviaues sirdighédingl partvisuchirai giashhegspiratory mask
can minimize hindrance of the field of view by reducing an excessive
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urther decrease discomfort ‘u-rin&w aring. In additioCP in th%ngl |
re ucm%atnexcessz ec%ut War gro TUS1 of.aﬁ 01‘resp8n 1h§ o the eﬁfows part
respiratory mask of the present invention, wnen a*“poundary part

andetwerMhe flaglic.canngesting farhand e part attached tightly to the
face is brought into contact with a boundary part Q between the elastic

conndotinglipart, mnddhestiarsiittiny padbyfdpplyieg anexteing) fdice 2
both the boundary parts P and Q preferably take a form having an acute
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yin and occurrence of unsanit conditions as far as possible. T
andveig fit:aidHRihasplaaspisiby Maskadthe fresebbinventomisaprefatabynd
Q preferably take a form having an acute angle. The nasal respiratory mask can
prevent sticking due to water remaining after washing and suppress prolongaticn of the
time required for drying and occurrence of unsanitary conditions as far as possible.

The weight of the nasal respiratory mask of the present invention is preferably
reduced as far as its function can be maintained.  As a general technique for weight
reduction, reduction of thickness of the respective parts can be considered. However,
when thickness is excessively reduced, deformation tends to occur when positive
pressure is applied, leading to a problem that positive-pressure gas leaks from the part
attached tightly to the face.

It has been shown that the technique to reinforce the inner side of the base part
of the elastic connecting part at the part attached tightly to the face by a rib is effective
as one of the preferred embodiments of the present invention. That is, parts that are

limited in terms of the total weight can be effectively positioned by increasing thickness

only at the inner side of the base part of the elastic connecting part at the part attached



reduced as far as its function can be maintained. Asa general technique
for weight reduction, reduction of thickness of the respective parts can be
considered. However, when thickness is excessively reduced,
deformation tends to occur when positive pressure is applied, leading to a
problem that positive-pressure gas leaks from the part attached tightly to
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he base part of the elastic connecting part at the part attachedtightly
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the present invention. That is, parts that are limited in terms of the total
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members provided separately may be, for example, connected by
nasaksspitdyoor juinkdrbyladhdsidncifttide preaos te dautecthmavaighpat the

nasal r_es?irat_ory mask and to maintain resistance against deformation
madgBagipphethisbsiiieplasiarecaidrdsaheraaie incuell: Hdsa nasal

respiratory /mask.in néc the facial side part of the elastic,connecting pa
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the frame side half. When the first arc of the elastic connecting part
the coimtinnes it the seedmdbdechdat thithitdidecpitristhis raferapletbanktyethe
facial side part of the third arc, especially, the facial side half of the third
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the nasal resb atory mask and maint stance agains
thedeiAIMataacenasesedtinyventorsobianed dhesmiingdingsbiidareparing a

plurality of masks that differed in the structure of the elastic connecting

part, éspaeatyithe gaareptiwnedrthese findings by preparing a plurality of masks
that differed in the structure of the elastic connecting part, especially the part of the third
arc and the inner side of the base part of the elastic connecting part at the part attached
tightly to the face and comparing these masks with each other. It is surprising that
deformation resistance of the part attached tightly to the face is improved by changing
the thickness of the elastic connecting part located away from the part attached tightly to
the face or of the side opposite to the facial side of the part attached tightly to the face
where leakage occurs, and it is difficult to explain this logically even after the above
results were obtained.

As the specific thickness of the thicker part of the elastic connecting part, 0.5 to

3 mim, preferably 1.5 mm may be mentioned, and as that of the thinner part, 0.2 {0 1.5
mm, preferably 0.5 mm may be mentioned. The person skilled in the art may, however,
determine the most appropriate thickness for given individual conditions by performing

appropriate trials by referring to these values.



are and the inner side of the base part of the elastic connecting part at the
part attached tightly to the face and comparing these masks with each
other. It is surprising that deformation resistance of the part attached
tightly to the face is improved by changing the thickness of the elastic
connecting part located away from the part attached tightly to the face or
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where leakage occurs, and it is difficult to explain this logically even after
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part of the elastic connecting part, 0.5 to 3 nun, preferably 1.5 mm may
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technique to reinforce the inner side of the base part of the elastic
connédtirgPartiahthepankspiachedtigityf ththedaoe hyentibramd thoe limited
technicc]tﬁe to make_the thickness of the facial side part of the elastic
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employing both techiniques togettyer is particularly pretera
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as they are flexible and can attain the objectives described so far.
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elastic connecting part and the frame-fitting part are preferably made of
20 Pﬁ%ﬂe@,‘%@ﬁéﬁgﬁ egiﬁ&%}%@%%%%wa‘%i?oswﬁmﬁmmaréfgﬂﬁ: % hisepbility
ili , ris prefarabl 0 ,
o o A A T i ARG, e
nasdieeplt-atiganasktightly techafarendnd fgrtikeatfalemeboslygrally, although

movements. The nasal respiratory mask of the present invention is
the prsteradthdo trabdvinecgeaifgeattisolgtiic connecting part and the frame-attaching
part may be separately formed and then assembled.

The nasal respiratory mask of the present invention described above has at least
one of the actions/effects described below.

That is, a change in the shape of a mask between the conditions of the presence
and absence of applied positive pressure is small and the total length (length of a mask
in the direction perpendicular to the face during wearing) of a nasal respiratory mask in
the absence of applied positive pressure is maintained at the total length equivalent to
that in the presence of applied positive pressure, so that adjustment of a headgear strap
can be easily conducted to obtain a proper condition of wearing. For example, when
the cross-section formed by the plane perpendicular to the face of the elastic connecting
part is in a C shape directing outwards to the outer side of the mask, the mask is

maintained in an inflated C shape even without applied positive pressure.

When positive pressure is applied to the nasal respiratory mask during
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the part attached tightly to the face, the elastic connecting part and the
frame-attaching part may be separately formed and then assembled. The
nasal respiratory mask of the present invention described above has at
least one of the actions/effects described below. That is, a change in the
shape of a mask between the conditions of the presence and absence of

treARRIR G AR VRRLEESHE farsmakndieliotaldenath depatn it fpeask died

the direction perpendicular to the face during wearing) of a nasal
to fespiramischedsieiriltie tisdencendfthpplisti positivepressurefithe mask to
aintained at the total length equivalent to that in the presence of applied
furfsSitiRr pre Suited s i djustment of a headgear strap can be easily

condyfRiiRaaIAR ARIARELCRINAB PhuERIN SRk X mBIe. WRERIN

cross-section forme f)y the plane perpendicular to the face of the elastic
secoonnealiitg Parfs siva C shape directing outwards to the outer side of the
mask, the mask is maintained in an inflated C shape even without applied
positivVepiEssureoWsenpesifivsuprassine iy elopietiap eh&naisag required for
respiratory mask dyring 10 treatment, a force pressing the part attached
BRI S RS R A T LU 5 (R Pt Hnached tightly to
the facg-god éﬂ?eﬁ'ﬁ‘z%%_&ﬁé‘@?%a@ﬁ&%ﬁ&(ﬁg%i@of‘iﬂ@ﬁéé&ﬂ REQYSatory
tight attachment. In addition, a stroke required to follow body movements
mashbbspifcienty ceecurat fespiel atlsmath sizecclfaimadicfalsmbias can be
effects of suppressing prolongation of the time required for drying and

magyaifitded GrEASRABRFESRTTONE asTafragddsdinte attasipd HishH Ao ke

rac 3RS OLNG %':%‘é&!%ﬁﬁ?.’ﬁqeé’%g?%ﬁ%% gf&ﬁggz_é‘%%%‘éf ?é@%%&%% rg% PksQL nged.
present invention is opfimized, the resistance against deformation can be
maintained and leakage of positive-pressure gas from the part attached
tightly to the face can be minimized while the weight of a whole nasal

Expogpiratory mask is reduced.

'The specific example of the present invention will be described n detail
referring to the Drawings, but the present invention is not limited by the examples.

Figure 1 shows a configuration of a conventional nasal respiratory mask during
use.

In Figure {, a nasal respiratory mask 1 made of a flexible material such as
stlicone rubber is kept at an appropriate position by a frame 3 to fit the mask and a
headgear 4 to fix the frame 3 by relying on the shape of the head. Also, the mask is
used by connecting respiratory equipment 6 that generates positive-pressure gas and a
hose 5 that leads the positive-pressure gas generated by the respiratory equipment 6 to
the frame. The nasal respiratory mask 1 is provided with a bellows-like elastic body
la to keep tight attachment to the face even when the user moves the body, and when
positive pressure is applied, the part attached tightly to the face 1b is kept away from the
frame-fitting part lc for a distance L.

In the above configuration, when the user moves the body, the bellows-like
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Examples The specific example of the present invention will be described
in detail referring to the Drawings, but the present invention is not limited
by the examples. Figure 1 shows a configuration of a conventional nasal
respiratory mask during use. In Figure 1, a nasal respiratory mask 1
made of a flexible material such as silicone rubber is kept at an

claBRPWRFALE PASIHOR By R{famee B filhemask and asRraddearhiedx At
the frame 3 by relying on the shape of the head. Also, the mask is used

theynearihe dimenredpiratory tbepphientBethug ggn evatespusliivepibssure
gas and a hose 5 that Jeads the paositive-pressure gas generated by the

rapRg iy WhfprieRt 846 o maTRIRRE A <ardgpaE- Mage s
de%lga@?gegn"ﬁ@ ﬁ@@é%é?%ﬁéf'%ed '&%@%ﬁ%ﬁ% 1 E%&g%@ﬁ'&?ﬁ@é@&%@&”&%o&ag

ace even when the user moves the bo Yy, an en positive press

attasiaapligstl the paratiached tehpytedaentaradhis kepkaway.flem the

“frame-fitting part le for a distance L. In the above configuration, when the
mipgarmmeived théhboaysther ekowshikeriatatdstdaigbtly ta fhntions agually in

designed to deform into the state as shown in Figure 2. At the time, the
00%%3%@ w&s&wfaﬁsﬂfeéha W@&%%W RPthLa rqugtafty et attached

tigHRmsHi ‘E‘Qzé’?g ané ‘}ﬁ%r%ﬁ%%%]ﬁ%n,? é?@? g‘és'ﬁh%i IR lﬂéﬁ éﬁ%ﬁg‘%ﬂy are

siZe Lb depending on the y movements. When

ildistantephativearibe padr atfanbedightlyitedpiedacenliand tevwags.
attached tightly to the frame I ¢ is the minimum size Lb, the inner surface
of thehppiresttachied Pieftlyaousrefece hepnpiiy #t tbostastalivsahiadnster

aqiiscaghis Tanefunayal c dlhoush be e plerhed tom o
betli¢sHated apartiiom each A gl el h erRP o Rl SXRIARRION-N dRSe qual to

Drawings. However, since positive pressure is not applied at the start of
thavesiimg;rasize b, and a headgear strap 4a is adjusted in this condition to adjust the
degree of tight attachment of the nasal mask 1 to the face. That is, a user adjusts the
headgear strap 4a while imagining an inflated condition of the bellows-like elastic body
1a after application of positive pressure, and as a result, adjustment may not sometimes
be made properly. Accordingly, the headgear strap 4a is readjusted after application of
positive pressure.  Since the mask is not properly worn, adjustment must be made
under uncomfortable conditions due to excessive pressuring of the mask or due to
exposure of the eyes to positive gas leak due to insufficient tight attachment to the face.
In addition, since the distance L between the part attached tightly to the face Ih and the
frame-fitting part 1c is adjusted to a value without any standards, that is the middie of
the maximum size La and the minimum size Lb, it is not easy for a user to judge
whether or not the distance is appropriate.

On the contrary, the characteristic feature of the nasal respiratory mask of the

present invention is that, as shown in Figure 4, desired capability to follow body

movements is not impaired while the part attached tightly to the face 2b is kept away
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shown in Figure 3, the bellows-like elastic body la is not inflated and the
distance between the part attached tightly to the face Ib and the
frame-fitting part Ic is equal to the minimum size Lb, and a headgear strap
4a is adjusted in this condition to adjust the degree of tight attachment of
the nasal mask 1 to the face. That is, a user adjusts the headgear strap
frofa v e ainiachan ifletedcanditioniofdhenbeloyvsolite elastisiorinda
after application of positive pressure, and as a result, adjustment may not
apgbipdetimes be made properly. Accordingly, the headgear strap 4a is
readjusted aﬁ;?r a Iicagirgn of positive pressure. Since the mask is not

properf i S aiUBE SRt RIS g 8t rriddR U oPho RIS WoPRiftidfide

nagﬁ%t%l%?a%y%seﬁﬁﬁ%iﬁ%ﬂf the @rﬁgﬁgcﬁj}‘@e@in%f%ﬁeoﬂh BB wn in

to positive gas leak due to insuftficie t attachm e face. In

Figddiiomesinetdhemistange rbBiweeprdia it atasbeddighthf tostheléase in a
Ib and the frame-fitting part 1 c is adjusted to a value without any

C shapeiardeyinle icoménnvideliscst whicharlreumdizdd separdtehdapimintiaghed

. size Lb, it is nqat easy for a user.to judge .whether or not the distance is

e e T DR AR A & L AR i S Bpence of

poSRRRIBLANGAOESK GhNG, RIERRILIEINN R IRl AS QWA IR IS dven
desired capability to follow body movements is not impaired while the part

thiaktechecdighihy 40°the fage2brisskepitaway TRefinmile frameefittuidypfrhm to
2c for the distance L, even when positive pressure is not applied. The

20dBeaiI& drthsaEsatee shisetany irPringdaiacn dratistaartidphiupmir 20

nasal mask of the present invention 2 are explained referring to Figure 4.
s shown in Figure 4, the elastic connecting part 2a has preferably a

Cross{s@tion DfiaFiNGI8: A QiR 6n NS Q1 MUMIPIREQNULISEH ArCS,
which makes easier to separate the part attached tightly to the face 2b

chandtthistieamicdfittingspariReatiche distiecehvimtimabssatmaik pokitiméer to
obt r%%%%r%é?%]u%edﬁggyc%nﬁig ggtlxggéot\/l\{c-sz -plaiei&? e?tlt%gggdbtci)gdgﬂg; tao QI?EY Ifgge%ri]) and the
frame-fitting part lc, the bellows-like elastic body 1a spreads outwards and protrudes
outwards for about La/2 (see dashed double-dotted line) when the part attached tightly
to the face 1b comes into contact with the frame-fitting part 1¢.  In the nasal
respiratory mask of the present invention 2, however, since the elastic connecting part
2ais in an arc shape, a closed circular cross section with a diameter IJ is obtained when
the part attached tightly to the face 2b comes into contact with the frame-fitting part 2¢
in order to obtain the maximum distance La. That is, the outward spread is La = nD
and D is about La/3.

Further, as shown in Figure 6, an elasticity rate may be changed by composing
the arc forming the cross section of the elastic connecting part 2a with a first arc 2f, a
second arc 2¢g and a third arc 2h.  Especially, when the radius of the third arc 2 h is

made larger than the radius of the first arc 2f and the radius of the second arc 2g, the

outward spread when the part attached tightly to the face 2b comes into contact with the
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thickness and a linear "<" shaped cross section. The distance'L is
preferably 5 min to 20 mm, and the maximum effect can be obtained
when the distance L is 12 mm to 20 mm. Figure 5 illustrates size
reduction of a nasal mask that is one of the characteristics of the present
invention. In the conventional nasal mask 1, in order to obtain the

framaxiitivne distancenllz betiesndihe past adachaditiohtctaihadacs Hsade arc.
the frame-fitting part le, the bellows-like elastic body la spreads outwards

In el grstriide slesttivire sifoialsolac egp eerbtiistiéw iouthle ftsttad Bhe)
when the.part attached tightly to the face Ib_comes into contact with the
cORETIT AT i LIS ST Sk DF B BaSr R 20
by%’ hWeVel.Singe the elastic connecting part 2ais in an arc shape, a
closed circular cross section with a diameter D is obtained when the part

attacheektightiy tdttirstace@bofaheeshiniotedptrstof it the drame:fiturghe
part 2c in order to obtain the maximum distance La. That is, the outward

Prasgrd apvrntians Wil berkplanebederars rhigiee bs Showhvirlrgarel enak 2 is

elasficity rate may be changed omposing the arc forming the cross
Ly N e G R s T
5 A ARtaRI g2 ESRRGRINVWRERRS radisatithe third 8168diSea of the

made larger than the radius of the first are 2f and the radius of the second
inrsrcsBgptkefohtvbalid spiiedn cwhewntthdétbanchttdbbied tighthstadhe ffacsi e

comes into contact with the 13 frame-fitting part 2c can be made smaller
prefavicr HEtArRE RO cOHIpO SEG b ABEIN SIETRRS. st asaeiial emiaHg

imi rgffet an be obtained when the first arc 2f is con te%?whith the
aﬁ%ﬁ%‘sﬁn ?l’l(ﬁ} nasapmaalﬁlﬁ Oﬁ/gﬁfl resen!ti Y ntl(%ﬁ, twgt?ﬁ?g%ar r%i)}aéns

arc 2h an e seconqa are connectea wi rd arc
indiDe MCENSH SecH NS ¥arvalesiHeainRgRrOReLhine chayasteristics ob thept

nasal mask 2 of the present invention, will be explained referring to
awRighrer7thg Sually-[thimpasdl dnaskaiglition, the connecting part 2d between the
part attached tightly to the face 2b and the elastic connecting part 2a, that is, a boundary
part P, and the connecting part 2e between the frame-fitting part 2¢ and the elastic
connecting part 2a, that is, a boundary part Q, are linked in an acute angle, which can
significantly decrease possibilities that the elastic connecting part 2a adheres due to
surface tension of water remaining after washing, or a longer time is required for drying
and unsanitary condition occurs.

Next, the nasal respiratory mask of the present invention in which the inner
side of the base part of the elastic connecting part at the part attached tightly to the face
is reinforced with a rib will be explained. In the nasal respiratory mask of the present
invention shown in Figure 8, the member of the facial side (that is, downside in the
Drawing) continuously connecting to the elastic connecting part (the first arc continuing
to the second arc via the third arc is shown here) has substantially an even thickness.

On the other hand, in the nasal respiratory mask of the present invention shown in

Figures 9 and 10, the inner side of the base part of the elastic connecting part at the part
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cleaned by washing with water using the hands of a user and attached
again to the frame 3 after removal of water 20. In the conventional nasal
mask 1, since a large area of the inner surface of the bellows is in contact
with each other in the absence of positive pressure, tight adhesion
occurred often due to surface tension of water 20 remaining after

attuchsbitighdly thelrabat mask akthe phesabl inyaniest - wdteri2Ghoasdyide).
remains inside the elastic connecting part 2a, since the part attached

Thedrag patred theslpyipgeapecanapdrom trerpemiathndgishit2e. e face

ddition, th ti t 2d het the. part attached tightly to t
DS ARt Bt eSSt A DHCHAE B W B B . e
na§Qﬁ&@?{é@&%&%&?&@ﬁ%‘é@ﬁﬂm@d{m ?ﬁﬁﬁ&iﬂ%ﬁi@&@ %‘,dtﬁg?h‘?éﬁﬁ% in the

connecting part 2a, that Is, a boundary part Q, are lihked in an acute
vicangiesfvhicindan thigfifichsily dédieasapossibilitiesdhatithereldsliager.
connecting part 2a adheres due to surface tension of water remaining

after wadhiglape & ideryebitheseshasdigre dersreplagcrass seatanieis mm to 6

condition occurs. Next, the nasal respirator, sk of the present invention
R 6 BT BEeh i e St EBTECAng Becqp oo
thdh @ PRE AHRETRI BodeLo dhe fage v IRinferce Wil &RV B8 supporting

explained. In the nasal respiratory mask of the present invention shown in
pafigaiki 84 tiwenne Aiper. of the facial side (that is, downside in the Drawing)

continuouslgeé:onnecting to the elastic connecting part (the first arc

contimiing 15 sddespieptpy Wethathibichrdbstarishidsdra) phde elastic

coﬁ%{é’&%%!)%w i& gﬁ%ﬁpt@ﬁ: Ne (S)ﬁiegﬂatl?%@nﬂeer e@%rl]g i%.theAﬁl, %gllﬁg tils’tmceimess

respiratory ma the present inven snown in kFigures

of ihaey Side Whthe thasgpar elitoenelasticeermertimseRas:ad herpakk ibdthe
attached tightly to the face is reinforced with a rib (a part protruding in the

lovyestt Bidieln the@sase part bf testiastivrostinggtimpiperichetieap dhe atiasHedf in

tightly to the face provided with the rib may be expressed as "supportin
o e APREHGI AR Y 1 PFELSEN KPR S PRk oy RS bpR T2 0o he

naéﬂl’?é&&&%t%%%@gi@d%iﬂiéfﬁr%%n@}‘?l&@fﬁlﬂhe%@&@& Figures 11 and 12, arib is
provided on the inner side of the base part of the elastic connecting part at the part
attached tightly to the face as described above, but the shape of the rib differs between
the two.

Next, the nasal respiratory mask of the present invention shown in Figure 8 is
compared with the nasal respirafory mask of the present invention shown in Figure 12 in
which the inner side of the base part of the elastic connecting part at the part attached
tightly to the face is reinforced with a rib and the facial side half of the elastic
connecting part is made thicker than the other half in terms of deformation resistance
under applied positive pressure, and the results are shown in a graph in Figure 13.  The
axis of abscissa shows positive pressure applied to the nasal respiratory mask and the
axis of the ordinate shows elongation rate. “Elongation rate” (the unit is in %) used

here is a value calculated by the equation (B/A ~ 1) x 100, where “A” is a horizontal
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vicinity of the'end on the facial side of the elastic connecting part is made
larger. As the shape of the rib, those having a rectangular cross section of
2 mmto 6 mm in width and 1 mm to 4 trim in length are preferable.
Particularly, it is preferable that the height of the cross section of the rib
including the thickness of the supporting part wall is 4 mm. to 8 mm. Next,
widhieanagatieapiratey praskinrdichahe aeiabsidaRrlfobibe elasiasurement,
connecting part is thicker than the other half will be explained. Although
in Wreathicieresapine risistic cormptingpat is adifoirnriFigdte 18, theepresence
faCJaI side half, that js, the low half in the Drawin of the elasti
OF BSAECATG D: ts HHEP L 0 QR T TR DRSS RSOy i

lenghtla? P 5@&&%{%@&% g?{?q’W@ dﬂvfdgc',’f' E%/Stﬂea&ﬂe]r%ww%mgs BAS R an %le

respiratory mask of the present invention shown in Figures 11 and
wheilziis tipreuigigt: dinéle iner side pliheabagsepprochihe slastitecanngating

part at the part attached tightly to the face as described above, but the
forgieddy sherkevitslanfary iebreasntie gt éﬁpﬁﬁfélﬂaﬁamé%lﬂéﬁtwtrﬁ%@@d

the present invention shown in F| re 8is co ith.the pasa
e R PR SRR vt SRR I e chee£3 e W}%%ﬁ
cortRBRERIAR: 96 the hase p ﬁﬁt&ftﬁéql lagticicapnastingRasl-at he
at?ggheg%tlghtly to the face is relnSforced with a rib ae{égfthe facia S|de half
corofsihmélagtic tbonaedtinglgart is made thicker than the other half in terms

of deformation resistance under applied positive pressure, and the results

are sk e paptriisgaral I@Wra%@ék ahevisdn %ﬁa\lﬁs%ﬁé%%ﬁb@
<h (pressq{e appllfd to th?ai a%al rlgs%otﬁ)r ?{the fth € ftting part
fon r’a dnit is |n 5?3 used P

ordinate*shows elongation rate ong
is therarsearnalie-raleylatesk Byctheopeitation B/ A badixaiPQowhese, i, and
horizontal 15 width at a predetermined position of a nasal respiratory
therdstkca fahgervof mdesutémisnt sdseheraiisditicanf appliedvpositivehaving a

pressure and "B" is a horizontal width in the resence
cross section of 5 mm in width and 2 mm in height (6 mm including the thickness of the

the

supporting part wall) is provided on the inner side of the base part of the elastic
connecting part at the face-contacting part of the later. In addition, the two masks
differ in that the thickness of all of the elastic connecting part of the former and the
frame-fitting part side half of the elastic connecting part of the later is 0.7 mm while the
thickness of the face-contacting part side half of the elastic connecting part of the later
is 1.5 mm.

According to Figure 13, it is shown that deformation resistance of a nasal
respiratory mask upon application of positive pressure is remarkably increased by
slightly changing the shapes of the side kept away from the face of the face-contacting

part and the elastic connecting part.

Industrial Applicability

According fo the present invention, a nasal respiratory mask used in CPAP
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of positive pressure. "Horizontal width at a predetermined position" used
here is a length of a segment of a straight line divided by the other two
sides of a triangle, wherein the straight line is in the same plane as an
approximate isosceles triangle formed by the boundary part P between
the elastic connecting part and the part attached tightly to the face of a

theRaSANESPIratRipPash. ik Piealiehiovthedside of the triangle
corresponding to the upper part of the lip, and is 30 mm away from the tip
corresponding to the nasal bridge. Here, the shapes of the nasal
respiratory mask shown in Figure 8 and that shown in Figure 12 are
explained. For both masks, the shape of the frame-fitting part is the
same, the thickness of the face-contacting part is basically common, 4
mm, and the distance L between 2b and 2c is also common, 10 mm.
However, a rib having a cross section of 5 mm in width and 2 mm in
height (6 mm including the thickness of the supporting part wall) is
provided on the inner side of the base part of the elastic connecting part
at the face-contacting part of the later. In addition, the two masks differ in
that the thickness of all of the elastic connecting part of the former and the
frame-fitting part side half of the elastic connecting part of the later is 0.7
mm while the thickness of the face-contacting part side half of the elastic
connecting part of the later is 1.5 mm. According to Figure 13, it is shown
that deformation resistance of a nasal respiratory mask upon application
of positive pressure is remarkably increased by slightly changing the
shapes of the side kept away from the face of the face-contacting part
and the elastic connecting part. Industrial Applicability According to the
present invention, a nasal respiratory mask used in CPAP 16 therapy,
NIPPY therapy and the like is provided.
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17 What is claimed is 1. A nasal respiratory mask contacting with the face
of a user for supplying respiratory positive-pressure gas to the nose of the
user, comprising at least a part attached tightly to the face attached tightly
to the face of the user; a frame-fitting part engaged with a frame to fix the
nasal mask at a predetermined position; and an elastic connecting part
wieanpektingelastically the part attached tightly to the face with the
frame-fitting part, wherein a facial side of the elastic connecting part is
1. kepsawesphignrinaaismetiting whkt bidGcherbobfor Horegairetndistapisgory
even in the absence, of applied respiratory positive pressure. 2. The nasa
PO 85k AL, T LF CORBIATTite BAS0S BBROHIBH B
to fh¢ ARIanGRERRAFHCIALIore fpaR okhe RS FANNGGIAGRALE N o
C-shaped arc. 3."Thé nasal respiratory mask accordingto clain Z,
frambesdiin the eiodarssktion pfdheacelastic syiteafinglpart comisesding part
least a first are continuing from the part attached tightly to the face, a
CORYEHRE %Wbﬁ%@%&ﬁ@%@%ﬁfﬂﬁé%&@ arthahe figrapciidipectpyt.

or indirectly, connecting the. first arc with the.second are,.wherein the . .
ELEHLE S e T S8 Ao he R PR R RS St Bt e

pardiiis R lae $G0Rd ared 4isthr naral f&?%@r%@éﬁéy%@aﬁﬁﬂ%@é&l&ﬁ&&‘ﬁim

2 or 3, wherein, when a boundary part P between the elastic connecting
poparegndstneepart attached tightly to the face is made contact with a

boundary part Q between the elastic connecting part and the frame-fitting

part by an external force, both the boundary parts P and Q take the form

. | respirat Kk ing.t
2. ﬂq@ﬂa@?{f’{lgsgjﬁ%gé? Riak GoBRfine RAUATY AR e?@é%'{%% QB0 Pformed by

alms rein the part attached tightly to t ace, the elastic

a ptaRNeeiegRaans dherdrmedidtingpadoaie: B dormad integraliyped arc.

3. The nasal respiratory mask according to claim 2, wherein the cross-section of the
elastic connecting part comprises at least a first arc continuing from the part attached
tightly to the face, a second arc continuing from the frame-fitting part, and a third arc
directly or indirectly connecting the first arc with the second arc, wherein the radius of

the third arc is larger than the radius of the first arc and the radius of the second arc.

4. The nasal respiratory mask according to claim 2 or 3, wherein, when a boundary part
P between the elastic connecting part and the part attached tightly to the face 1s made
contact with a boundary part @ between the elastic connecting part and the frame-fitting
part by an external force, both the boundary parts P and Q take the form of an acute

angle.

5. The nasal respiratory mask according to any of claims | to 4, wherein the part

attached tightly to the face, the elastic connecting part and the frame-fitting part are
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6. The nasal respiratory mask according to any of claims 1 to 5, wherein
the required distance is 5 mm or more and 20 mm or less. 7. The nasal
respiratory mask according to any of claims 2 to 6, wherein the facial side
part of the elastic connecting part is thicker than the frame side part
thereof. 8. The nasal respiratory mask according to any of claims 2 to 6,
foriberatagihgfacial side half of the elastic connecting part is thicker than
the frame side half thereof. 9. The nasal respiratory mask according to
any of claims 2 to 8, wherein the inner side of the base part of the elastic
onnecting part at tgg%%art attached tightly to the face is reinforced by a

0. HiF A L BT TS A KO AEHOP g Sl e 9 VRSB b g radil ed
dishAR A IBGRNIAL & ess SEEligN,Pfdmin to 6 mm in width and 1 mm to 4
ht. 19

mm in height.

7. The nasal respiratory mask according to any of claims 2 to 6, whetein the facial side

part of the elastic connecting part is thicker than the frame side part thereof.

8. The nasal respiratory mask according to any of claims 2 to 6, wherein the facial side

half of the elastic connecting part is thicker than the frame side half thereof.
9. The nasal respiratory mask according to any of claims 2 to 8, wherein the inner side
of the base part of the elastic connecting part at the part attached tightly to the face is

reinforced by a rib.

10. The nasal respiratory mask according to claim 9, wherein the rib has a rectangular

cross section of 2 mm to 6 mm in width and 1 mm to 4 mm in height.
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