NASAL RESPI RATI ON MASK Technical Field - The
present invention relates to a nasal respiration mask
used for continuous positive airway pressure (CPAP)
therapy suitable for the treatnment of sleep apnea
syndrone, nasal intermttent positive pressure
ventilation (N PPY) therapy suitable for ventilatory
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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 {o the nasal cavity of auser. Various types of such a nasal respiratory
mask have been disclosed fdr 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 a;s 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
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In accordance with an aspect of the invention, there

is provided a nasal respiratory mask contacting with

the face of a user for supplying respiratory

positive-pressure gas to the nose of the user,
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perpendicular to the face of the elastic connecting part is in a C-shaped arc whose convex
part is in the outward direction of the mask, wherein when a boundary part P between the
- elastic connecting part and the part attached tightly to the face and a boundary part Q
between the elastic connecting part and the frame-fitting part in the absence of applied
respiratory positive pressure take the form of an acute angle. '

Example embodiments provide a nasal respiratory mask that solves at least one of
the following problems:
(a) to ai_low 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;
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Exanpl e enbodi nents provide a nasal respiratory mask
(that is, a nasal nmask cushion) contacting with the
face of a user for supplying respiratory
positive-pressure gas to the nose of the user,
conprising at |least a part attached tightly to the
face that is attached tightly to the face of a user;
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force and defornms nore |argely than other structura
parts when an external force is applied. That is, the
part attached tightly to the face of a nasa
respiratory mask is kept away fromthe frane-fitting
part thereof for a predeterm ned distance, that is,
the whole Iength of the nasal respiratory mask is
retai ned at a designed value in the absence of an
external force. This point nmakes the mask according
to an exanpl e enbodi nent of the present invention
clearly different fromexisting flexible nasa
respiratory masks that shrink in the absence of an
external force. In contrast, the nasal '
respiratory nmask according to an exanple embodi ment
of the present invention has a structure with which
the elastic connecting part deforms preferentially
anong the respective parts of the nasal respiratory
mask, contributing to the mai ntenance of tight
attachnent of the mask to the face when an externa
force is applied. The external force includes a
conponent perpendicular to the face, a conponent
parallel to the face, and the conposite conponent
t her eof "Requi red di stance" used here refers to
a distance that can exhibit the effects of the
i nvention of the present application, such as
easi ness of appropriate wearing at the start of
weari ng and easi ness of washing with water as
descri bed above. Brief Description of the Draw ngs
Figure 1 is a drawing that explains the constitution
of a conventional nasal respiratory mask 1.



Figure 2 is a drawing that explains the state in
whi ch a user wears a conventional nasal respiratory
mask 1 and noves the body. Figure 3 is a
drawi ng that explains the state when wearing a
conventional nasal respiratory mask 1 is started.
Figure 4 is a drawing that explains a suitable
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present 1 nvention. Figure 5 is a draw ng that

wlexgh ai fagalsiideeoft thd widsiiorotreating partiisf lept awey Gbnt the frame-fitting
nasal respiratory mask 2 of the present invention. .

papt fde ghegeal Sfon agicgwissy diskiaee 6% a1 e abssnger abpplied respiratory
exanpl e of the elastic connecting part that is a

p°ﬁ8§?§?%m8? the nasal respiratory mask 2 of the

Pr esenkiidaly @FkdeBfing” used here FBYNE cohnkestich tHitaMAGe b @khape or

expl ains water draining that is a feature of the
matersahithat deqpis matigeydedasiail sbipet thet pr eseape i theesaniigions in which
RN N (NG T L
thelzc?%({/fte #%F ia%%&ﬁledr(ﬁﬁ%d'eaitn%éf _ag?e?lge gf" ah I'éﬁteﬁ{_afsf&ﬁé and deferms more
largely than other structural parts when an external force is applied. That is, the part
attached tightly to the face of a nasal respiratory mask is kept away from the frame-fitting
part thereof for a predetermined distance, that is, the whole length of the nasal respiratory
mask is retained at a designed value in the absence of an extem‘al force. This point makes
the mask according to an exarflp'le embodiment of the preseht inve.ntion clearly different |
from existing flexible nasal respiratory- masks that shrink in the absence of an external
force.'-

In contrast, the nasal respiratory mask according to an example embodiment 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
parallél to the face, and the composite component théreof. ,

“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.



Figure 9 is a partial cross-sectional view of the
nasal respiratory nmask of the present invention, in
whi ch 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
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part that is a feature of the nasal respiratory mask 2 of the present invention.

Figure 7 is a drawing that explains water draining that is a feature of the nasal
respiratory mask 2 of the present invention.

Figure 8 is a partial cross-sectional viéw showing the elastic connectiﬁg part
having an even thickness of the pasal 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 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 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



1. Conventional nasal respiratory mask la.

Bel |l ows-1i ke elastic body 1b. Part attached tightly
to the face 1c. Frane-fitting part 2. Respiratory
nasal mask of the present invention 2a. Elastic
connecting part 2b. Part attached tightly to the face
2c. Franme-fitting part

respiratory positive pressure is compared between the nasal respiratory masks of the

present invention shown in Figures 8 and 12.

Explanation of Symbols
1. Conventional nasal respiratory mask
1a. Bellows-like elastic body
1b. Part attached tightly to the face
lc. 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 2c¢ (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 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.



2d. Connecting part between 2a and 2b (Boundary part
P) 2e. Connecting part between 2a and 2c (Boundary
part Q 2f. First arc 2g. Second arc 2h. Third arc 3.
Frame 4. Headgear 4a. Headgear strap

Best Mode for Carrying Out the [nvention

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 tightly to the face of auser; a
frame-fitting part to fix to a frame; and an elastic connecting part that connects

_elastically the part tightly attached to the face with the frame-fitting part and a facial
side of the elastic connecting part is kept away from the frame-fitting part side thereof
for a required distance even in the absence of applied respiratory positive pressure (also
referred simply to “ positive pressure” hereinafter).

As described above, the elastic connecting part deforms preferentiaﬂy to the
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. Fuﬁher, it is preferable to combine
with the adjustmerit of the thickness of the elastic connecting part.

The part attached tightly to the face and the fraxﬁe-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
elastic 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. Sucha
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



5. Hose 6. Respiratory equi pnent generating
positive-pressure gas 20. Water L. Di.stance between
1b and 1c La. Maximum size of L Lb. Mninumsize of L
D D aneter of a circle when the elastic part has a
circular cross-section. Best Myde for Carrying CQut
the I nvention

cross-section of the elastic connecting part comprises at least a first arc that confinues
from the part attached tightly to the face, a second arc that continues from the
frame-fitting part, and a third arc that directly or indirectly connects the first arc with the
second arc, and the radius of the third arc is larger than the radius of the first arc and the
radius of the second arc. “To connect indirectly” used here refers to the condition in
which the first arc continues to the second arc via a straight-line part.

Such a nasal respiratory mask can minimize hindrance of the field of view by
reducing an excessive outward protrusion of a part corresponding to the bellows part
and thus further decrease discomfort during wearing.

In addition, in the nasal respiratory mask of the present invention, when a
boundary part P between the elastic connecting part and the part attached tightly to the
face is brought into contact with a boundary part @ between the elastic connecting part
and the frame-fitting part by applying an external force, both the boundary parts P and
Q preferably take a form having an acute angle. The nasal respiratory mask can
prevent sticking due to water remaining after washing and suppress prolongation 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
reduéed 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 posi_tive
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



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, conprising at |east a part attached tightly to
the face that is attached tightly to the face of a
user; a frame-fitting part to fix to a frane; and an
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3 mm, preferably 1.5 mm may be mentioned, and as that of the thinner part, 0.2 to 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.



Such a nasal respiratory nmask can m nim ze hindrance
of the field of view by reducing an excessive outward
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ferably take a form having an acute angle The

that ﬁﬁﬁﬂ@loﬂﬁ@@pﬁ hthsrajastia SRUGEHNE Patk 6pr b eqrelkned apd 8 pagl
resp%?%&wr@%”?%ﬂlhg%g%@%ﬂ%@%%&gg e if Bt 83915% gredaraple.

oo Al RSB ER 8 el o ics
as Iogllng ap 4 they arg ﬁ?)gf)]feeu g Calll a %gbj E:CS[IV%% & s%flggfi %&)szf d l‘i(—foe\gever, the

as’1 tTon can
masy E*P%%és%l%g oSt BUAN /L Ot RUhL ARt and
ﬁr‘Qﬁ@ﬁ%ﬂin Ef&f&%ﬂ?%ﬁade%ﬁﬁﬁﬁe% Sésgéﬂléﬂ ¥ SR8 ubber, and
defornatlon tends to occur when posSitive pressure is

partRRR q i.lld SRcinBguiiRr.a Pheollemst Batiipae dibhe @ﬁe‘@éﬂlﬁabou’c
gas s fromthe part attached tightly to t face.

20 1 BO Ehﬁreb@ antiehprsferbblatdotth 6 OtShobsn muschibit d‘f&bﬁfffﬂy de dabsbility
inner side of the base part of the elastic connecting

of thegratt atacdddighdy to ttetfach end theghitel 1o followfredf apyelngnta.  The
ribis effective as one of the preferred enbodi nents

nasabfesphgton mesmf thnprestitdnventinais preferqidy fosmeeh antegaldy, although
limted in terms of the total weight can be

the porf diacheretightlyde the §re dhpsiastincronnsiting Perisag Meesanperrijaching
at the inne e.of the bas rt of the elastic
Pm@@rmiaepﬁ@ i;vaﬁmsﬁé a‘?‘h@leﬁﬁsteﬂ’g%&gched tightly to the
|n a. form.o

d
(i b by FoBgran Jeidhhbrsty PP Afe B b TR bET g east
- one %‘?&%’E%h&{@aﬁa@% d%?{ﬁb%d b%ﬂ)tw member s provi ded separatel y

connécted by assenbly or joined

of dhd naégﬁ':'}}ange in the s eorfarfﬁ ei@eélqg@%dﬁtﬁs%ﬂﬁrﬂresence

espiratory mas an to malintaln
and BBEhed 8NGH1i8YRbIGTe SRERENBLIOIN AR AR drRth QST bVLmask
pressure at the sane tinme include a nasal resplratory
in th¥afeciitn Wrbedtidude tb dlgd fake Sutes Wairing)bf b Resabtadpiritory mask in
connecting part is made relatively thicker than the
the diseune fiagpliquapdsittvegnrentre Ty piatahingd af the tealdengls eduivalent to
respiratory mask in which the facial side half is
that imthe riredeodeeef aphbied poriti fa prassuss, de thaa hdjustment of a adgear strap
the first arc of the elastic connecting part
can b@ ﬁ@ﬁﬂﬁu?@§d1#¢éedt Rebirde 8 MEORSF €oNdition plewedingd APE exanzplq:,gfvhen
preferable that the facial side part _of th
the ?Iﬁﬁﬁ'%FCHP% forgisp o¥ith PRDC PracRdey sl lodheiechal ﬁéle&%astvh @Onnecﬁng

third mad I th h th
e ?sa@w@qeﬁwgiog&@? N
bl ty bet th ht of
i SRR SE B A R bR T

aga'\ﬁﬁéﬁ goesgt%en?éss% is applied to the nasal respiratory mask during
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The present inventors obtained these 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 conparing these
treaimeegik.s: fnicepressicly the hat attdched Hgktlyr torthe fasg tavward the face is added
deformati on resistance of the part attached tightly
to thegartipstaghed dighty torhedocscrng ihe plapied sgmesiamaricl Hisgagsto
the elastic connecting part |ocated away fromthe
furtheg ipprove ehelleehgert v to the face or of the side

0 site.to the, facial,si of. the part attache .

PO rifis ok b R fladiont TuBeiea GG Fimeientty

diinc#ét tglg%glain this logically even after the
Sem%%o@%m e%ﬂ?‘é T e obtai ned. As the specific

t hi f j : b C o .
conniefag Ao beetilF Rk ol iR SE 4 ime sequired for
dryiR€ afBBABRD ofAdarfiBird Sidit&ins b arlal pBRGHepart, 0.2 to
15 mm preferably 0.5 mm nmay be nentioned. The
per $afhé&kivhd L isRag\E 1B élagtBYoonhOMRNSart A cSiahInesHifeory
nost appropriate thickness for given individua
mask @f tietiresast ibyepimfi bpiimiedpie opidtaice apaihsldsfddyation can be
referring to these val ues. The technique to
mainteinefl and Eakdpe df moeitiveipdsswt gihfomabe ppanttached tiphgly to the
el astic connecting part at the part attached tightly
facetaanibhenipiggeccoyhide thiebveigly of Revhade herabpespirdonyaraskiheeduced.
t hi ckness of the facial side part of the elastic
connecting part relatively larger than that of the
ot her part of the elastic connecting part can be
Exapipifsi ned, and a nasal respiratory mask enpl oying both

techni ques. together.is parti.cul arly .nreferable. .
\ar eSS SERIPT ALl rRSk RkeBiny ¥l o8 BiPRdn et
[ es N\ [ I Jiomt
refeftigBihe DRARS B0 B 3riBhihl bRt AR Bnp DAL
far g SRS : ' :
at t ag e%\@:ﬂ?%‘ﬁst i 5 16 t{ng g éf?gog?%‘gi“? asatsla1(f:}§ iy m ask during
usepart and the frame-fitting part are preferably nade
of rubber, especially silicone rubber, and
par tth Giduad 1,4 hasaluieshiitdry @0 1ridideast.a fIRebIb atatis suddfas
silicone rubber is preferably about 20 to 80 ShoreA,
silidoné tutder Prkepten ablapp@ritie politish dyeArdmee &xdhiibiht mask and a
effectively the capability of the part attached
headgeghd ky/fit thetfivemd Abe relaimg dnhbe kihdpe of tle: Heatll oMsbotdly mask is
nmovenents. The nasal respiratory mask of the present
used hy epnnicolng rsspraséwregbipmehnb e iflead cenrrelge addiyve-presserugds and a
the part attached tightly to the face, the elastic

hose 6 s darin e papitivaigesswe g apreraied Br HaTgsSIPEiary fayipment 6 to
separately fornmed and then asse

ed .JThe |
the Fawg)  FesprsakicapipifmaRast! Wéo‘ﬁags\éfﬁh aibrljevit-tikpelastic body
descri.hed above ha t | east one of the
La G EFFIHEN aFFRERCT o0E T ob G sel THoves e bpdy, agd when
hange in.the..shape._ of k bet n.the,condi.tion
pos G st AREEA ARG i eBoeBR SR KRR ST B T R b rom the
: [ the total length (length of a
ﬁﬁn%ggaﬁgﬁsgﬁgégggéggﬁg%Lperpendicylar to the face
Aur IS BBYL O Bharfbr)3%Gh (AR} HBLAY e BABK tlcheliBEs like
absence of applied positive pressure 1s ndintalned at
the total length equivalent to that in the presence
of applied positive pressure, so that adjustnment of a
headgear strap can be easily conducted to obtain a
proper condition of mearingi For exanpl e, when the
cross-section forned by th ]plane per pendi cul ar to
the face of the elastic connecting part is ina C

shape directing outwards to the outer side of the
mask, the mask is maintained in an inflated C shape



treatnment, a force pressing the part attached tightly
to the face toward the face is added to the part '
attached tightly to the face and the elastic
connecting part of the mask to further inprove tight
attachnent. hi addition, a stroke required to
foll ow body novenents can be sufficiently secured

clastebpiyt & fandives s designed to deformTiht thastkteals sbowmen Figure 2. At
effects of suppressing prolongation of the tine

the tinaguthe digtahesr baiwpemiie par agachadrtishtly tothe denealii andrihe
conditions as _far as possible.. Furt her,  when

framerfattias ape Lo vamesdren dkg maxigyamsiet LA Barpngrupgizeddsal
respiratory mask of the present invention i

depeggiierryibn SreHOn E LY FFEEmaEHI ndYRaERORHE SR R g part
Ry TRLTRS 00 L okage, of: pOSiA vare5euEe, 098, o
mm{p%lgnla ?ngg’r \‘;Mg iriijlgg tsﬁrgac\r’égoigglgete%q% @agﬁ%? tlégntf}%g ?llne faﬁ:%ieg actually in
con SRS (FRTBER S 5B SAGN YT b
T S R T
iNus?a&al aphi® $Bh B o¥hBSikhé Phid8e of explanation in the Drawings.

However, since positive pressure is not appiied at the start of wearing, as
shown in .Figure 3, the bellows-like elastic body 1a is not inflated and the distance
between the part aftached tightly to the face 1b and the frame-fitting part 1c is equal o
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 1s, 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 wom, 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 1b and the
frame-fitting part 1c is adjusted to a value without any standards, that is the middle of
the maximum size La and the minimum size Lb, it is not easy for a user to judge
whether or not the distance 1s 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

12



use. . In Figure 1, a nasal respiratory mask 1
made of a flexible material such as silicone rubber
is kept at an appropriate position by a frame 3 to
fit the mask and a headgear 4 to fix the franme 3 by
relying on the shape of the head. Al so, the mask is
used by connecting respiratory equi pnent 6 that
frong émclrane Sttpagiari elop thesBsitrcedasvamdhen herdlavespredsate is not
| eads the positive-pressure gas generated by the
appliespi ratory equi prent 6 to the frame. The nasal
respiratory mask 1 is provided with a bellows-l.ike
el astededapt ths alastip sapneciignparh et Hishivaharasterigdc patef the
ven n the user poves the body,_ and n sitive .
nasag ﬁ%«'@%@? e RECSSBpTAVER IO hre ﬁgplﬂu%fﬁtr%\f@ﬁg@ ng 3 t 65 Fhgwn in
. fage.lb,is kept away fromthe.frame-fitting part. 1 .
Figyrg A the sl oo g et PR ARG fe e P SRaBR Of fniggfe arc ina
h : . 140 | | 21 '
C 8 o Bt R U8 BN Bt QR 0 e e B Rt frachcd
tighFy 6 BT P CRDE R Ene prdipe e e 1R AR haRger
poskie phdsANE tHdntthe BEnRAlibnal GelYGWrd-BRe IR A9 108%{iH Bh even
size La to the m ninum size Lb depending on the
thickhds€ahd 9 lin€r <0 dlap¥a\cesme RéGionW Ehe tik@andt Sligp@€erably 5 mm to
between the part attached tightly to the face | b and
20 hine appbthe natxfaomedicet gint Beyobtainédhehén teelistance §. it A2 mm to 20
m ni mum si ze Lb, the inner surface of the part :
mmat t ached tightly to the face is actually in contact
with the inner surface of the frane-fitting part lc,

al t Hogrgh S thestistastsizatredicied of pghsdl ynaplo theh s dngeétlich and
the,f;ane-fittin%_part 1 ¢ of the be@%ﬁﬁ%ﬁLigﬁi .
chagrlgsieiics b Sy Prareat iMeseT atladhaparenis cHagt hdp order to
o B S £ BO AT bR AR B MR o 1o and e
th tart, of [ a: ' Fi h
s Ol R TGO Ty BByl s
out@hrak ﬁ{}ga%oﬁtgﬁét?% g&FHQ&eaqohblﬁt&o@t%H %ﬂe}t \gﬂg}{ fhy 851? F&%bgle%l H ghﬂy

ace a rane-fitting part I's equa

to 118 RAEOVMSh&EinkPeotd vattNBAAARRLMBHE R 48 | 5 tAdhataf ed

In this condition to adjust the degree of tight

respifatci¢ MBR b Be grB®nDRS TS otvel @, §ihe thaeRstidfdinettihg part
a user adjusts the headgear strap 4a while imagining

2a i8kh amirc 3h@d, 8 olded cisdulafcréRaekitinl wits a Hiakestel[ABtdbeained when
body |l a after application of positive pressure, and

the part attachsditiphitlash ths faverh cvenes ot commetwitethedmmmaliging part 2¢
properly. Accordingly, the headgear strap 4a is

in ordeadj obivedhaftagmupplisteseilen dhapesthe pvevasd sgrsad isLa=nD
Since the mask is not properly worn, adjustnment nust

andgispp@Bt kfder unconfortabl e conditions due to
excessive pressuring of the mask or due to exefsure

of ttethey as shay s iENEd, gaslasal @isantobs Henesd &Y eqfpposing

ti t tt h t tot f e. | ddi ti , i th
the BielPHREE e JOFSSHIOR Rbis STe0a o oRGaE PITOR Ph Ayl 26 2

f b d. t.he f Sfitti 1c.. i ust ed )
sec®fp g@ B U 5" o0 ahu B AR e R R o b
made e BPHMHR RUAE e SO0 IRTUTINR, 6Ptk Seqcll b2, the
out bx%lts%%g whendROLAP Lithed tightly to the face 2b comes into contact with the
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On the contrary, the characteristic feature of the
nasal respiratory nmask of the present invention is
that, as shown in Figure 4, desired capability to
foll ow body novenents is not inpaired while the part
attached tightly to the face 2b is kept away from
the frame-fitting part 2c for the distance L, even
framphERIng@arttAoven pe axslo swmaller then Lagpr tig arc composedpga single arc.
details of the elastic connecting part 2a that is
In thip gpsgett &t fearithat gaympilgreliogcamplegbinnek when the dirges

i nventjon 2 are pl ai ped referring to Fi gur, .
congiitvi the Ty & PaRabe besoir St ot s dbige 2
b referabl%ﬁﬁ cross-section of a single arc in a C

yiﬁ%ﬁ%“@ﬁ; pl e continuous arcs, which makes easier

to r ar L: I
and TRe P0G SFefE bhe BL R PSRk of gt iul R oihe
9 C - . . n .
P T Bl el TOME Fa ot T body T Ryt R hsk 2
clea@¥® By WALIKD8SE vaish Rirld e Bhndsof SREPAM £HOSS SART AR frame
The distance L is preferably 5 mto 20 mm and the
3 aftxérnal 6f fveet 26.aninbBe 0bhaINie Al WS nidsle | ddisdeanRerelarésof the
12 mfmmto 20 mm Figure 5 illustrates size
inndredifadel cfnhobeldwids &l comesk whthadach sthenm thé albdeece of posttive
characteristics of the present invention. In the
pressomry gghtiadhafiomasatredraitn dye tosuofadetension obvaien 20 hanaining
- maxi rum di stance La between the part attached tightly,
after wasiheg f dodhe msahaasihe of thameesent mvenglopayaten 20 htnﬁg’ remains
bell ows-I|ike elastic_body la spreads outwar

insigt?a @]E:qlﬁégg CQ}’[.HGQ\%'[.}W & SHISH (ike pail Qtta@g@euﬁjélgﬁg .(Sgheafrf];t?e 2b 1s kept
SR S AT PR, g R S et AL
par{ et a3 0 RGBSR R 6l BHE R ot g ooundary
rof2abd B8 Gy agBeRE ARPR nP GRSl LB

con%&{ti%%tbﬁg Z%Er @Rk Ya BB JACH, 2R 16R0F du%ﬁtecagigfe?%tmch can

ane-fitting ‘part 2c in order to obtarn the

sigﬂﬁ&nﬂ?@e@eﬁe%@ﬁbﬁﬁes fHaathe! SasticREnRULINGH&T SPRERE Bie to

La = fcD and 'Dis about La/3 urther, as
surfaboisibA o vaef ferfainial aﬁbﬂ%&lﬁh%,}br habiefEihe BEregiRBYRA drying
: by conposing the arc formng the cross section of the
andelnasfiiacy coditeotddegrspart 2a with a first arc 2f, a

second arc 2g and a third arc 2h. Especially, when

t he Mexdi thsnwhl tekpirathiyrdaskref tRe hresent pmdtetidmingehich hzeninner
~the radius of the first arc 2f and the radius of the
sideseldbn Basgmert2d the ¢lestigiponpediingmettad thatnart attaehogdiahtly to the face

attached tightl o the face 2b cones into conta

is regpiopcedyath a nib Wlﬁ bte explained. In the nasal respiratory mask of tthe 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 continning
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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frame-fitting part 2c can be made snaller than La/3
for the arc conposed of a single arc. In this case,

it is'clear that a sinmlar effect can be obtained
when the first arc 2f is connected with the third arc
2h and the second arc 2g is connected with the third

arc 2h by a |linear cross section. Next, water.
attagheditighte to haéacefis ravefostedrvaith erib<e pes potrudhig indlwaptt side).
mask 2 of the present_invention, wll_ be_ explained

Thehasepart ¢fghe elagticrpnacdting pagiaatithe partydtaghedsiighibydr the fage

o e B e Seorte ) T Snnde

s PSP o RPN B e B A S n o

i 8008 850 o R BUP Gt DrBRBEAR, S s
Tn (iaf SEGF bEhelln, W1 by aT BUHE Rlkp ST M 0 6

mméjg widthdhy 14 Plsmfnrlﬁ'lgggﬁ% %%tp&é@ﬁble‘? @Qﬁ{]&ﬁfé}ﬂy{‘i@ i%%éferable

, Since the part att d tightly to the face 'S
thatKBPEei NRY tHer H9stsB&idd ¥ @Be fibtihélﬁ&n% BHelthidRnesk Bf the supporting
addi tiron, the connecting part 2d between the part
partatdliie hagmtto @iy to the face 2b and the el astic
connecting part 2a, that is, a boundary part P, and
t he Neatigctdsaigegardtor® endsitinsdiclt the fdciad mile fhialfiof thepdastic
2c and the elastic connecting part 2a, that is, a
conhasting asty isghickerGhan the dtherkdedl will kerexabiined. addiheuglnibie glickness
can sjgnifiQantly,deqreaseIgossibiIitLes.that t he
of thq elagtic corenshag paré wrranya Heae Sethe disalissledigt Habils, the
tensi.on of water remaining after washing, aqr | opger _ ..
fowes i indhg iR Pty elasas wgmaﬁalgmaﬁw‘gwa@a% QgL in
ocCcurs.. _ t he nasal .respirator k of th
the GaLERroiory iR o P RHEL 1RGO RSP 10 GRrEy T HB agdn the
art.of th [ | t t e
nasbydlog’ PoRB plesFRAFEALO0 by Al AR 2,00

proWhidd oG SR 81a0 ¢ thd st %Qﬂ RRERA 488 e&&g&&%pm&h@fm

the present invention shown in &lgure , e nenber
attaStleditp@itl aCiRIfal Lelckdd abSve, GAVMS isEfhel IT thdYEb BITRY R@een
continuously connecting to the elastic connecting
thepagt (the first arc continuing to the second arc via
the third arc is shown here) has substantially an
eveNdshitbkmeakresiratodyenatkheithdpiesknt invettien stesal in Figure § is
respiratory nmask of the present invention shown in _
confpiagpdreith Geansh! 1¢epintsey maske of Hicdecsofit inyantionshowa it Figire 12 in
the elastic connecting part at the part attached
whieh gistinger sisletoh ghef base prg of Sierglattic senngeting pat phthe fatp aitached

_.protruding in the left sjde). The f th
gl 2P EORFRIRTE Wi £ T el oot PRE RCUICEH |

IRV AT R O e
undef g B Bt e ehd S R e RSP frfeugs. The
axis?r(gf Oatgrs]cﬁsas];agguir)@g pg'siigx‘?e %s%ugg a%eé%%gtéé) %;re%{%ﬁag ??s&%‘?g){gg glélgek érf’d the
amév“w@f"cﬁaﬁ S%d?anc?‘@&{r%%%%gé atibh 058 SaGh) Qa“&oﬂfrat%égg%r g%lt g- i Red

| 'to £ mmin length are p _
her®RH 40 @lduYated by IR RUEHGT @YAe thatod Rgehet ghts OfortPgal
cross section of " th f

e rib includi'ng the thickness o
the supporting part wall is 4 rmto 8 mm Next ,
the nasal respiratory mask in which the facial side
hal f of the elastic connecting part is thicker than
the other half will be explained. Al though the

t hi ckness of the elastic cloecting part is unifoim
in Figure 8, the facial side half, that is, the | ower
half in the Drawing, of the elastic connecting part
is thicker than the other half in the nasa



Next, the-nasal respiratory nmask of the present
i nvention shown in Figure 8 is conpared with the
‘nasal respiratory 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 wwth a rib and the
widthepd ip piredstamineg fosiion oh e nesad sespiratoon meslt, iarigrgplarfiméasurement,
. made thicker than the other half in terms_ of
in theo8F078 OF aPPlidgiositian eeeseelapd aBpis @bpripestal wdh in the presence
r.essure, and,the resul are shown in a.graph in
of p%lgm W Thalotzeatomdih afh eedcerpined B%sgg?r.l et Rere is a
ressure a i ed.t,q.tfhe.nas espi ratory, mask an
teneff 8% HebreBF B 4 S50 p i i s B et B it
" [ . g [t 1s in 9% .used here i.s
wherehh BRUEER HEP1n ol S Hille bl i B8 50 G indle
o o B e e Yo R o B g btached
tighfR BSIHE SR 2 1aBalBQiARSEHE8K 9t pARNLI 16 thePO& & € 1triangle
pressure and "B" is a horizontal width in the
corr@ipRB@iAg € G UPPSH barVel thE BE.SiHdEs 30 Hah anaP fidin Wedbh at a
predeterm ned position" used here is a length of a
corrsgpgn@ing t@fheanasdlibaidgtit |1ine divided by the other two
sides of a triangle, wherein the straight line is in
t he Heaarthqubapes cishamsappspritont madskshewelieBigurd fumgl hat
formed by the boundary part P between the elastic
show nBigtieniy paerplaingdt horgwth masks Svetiapd oftthe frame-fittieg part

face of a.nasal respiratory nask, is parallel to the

is thg sgrae-ghe thiekners effae BcespriaSimprThy hesictlecomypen. 4pam, and
the Gab, Biient 2 and RSO BT PRga i Hoepgs, a ibigying a
cros§ NERER o 5 WP ot P iR 1tely IPB Rl e bt e
skt B3RS0 SR HEAT LR OPR o B
comggghégéﬂit ¥t B AR GonthelHHY p%g%ﬁg%ﬂ st Q&ﬁtibn,k%ﬁi%eﬂmﬁ@

SO conunon, wever, a ri'b having a

diffG RSt FRAHICRResRf Bl MKk RiAM 8 thn R En@piFibi fhe BSnERtind fie
mm-i ncl udi ng the thickness of the supporting part

framwafiitting ipart Rideattest tielidiie coRpettingipde oPthelb@r RAsE rR@khile the
of the elastic connecting part at the face-contacting
thiclpmsg ofthe tthe-doataeting part sidelhaif ofi thet dstit wonmREKS palt bf BE later
~in that the thickness of all of the elastic
isl.éommecting part of the former and the franme-fitting
part side half of the el astic connecting part of the
| at éccprding  Figwraf Bl iéistshewntthatidebgmanén taswtance of a nasal
face-contacting part side half of the elastic
reSpEERREBRFhBPQRFRPLisatian R pogitive pressure 55 jemarkably increased by

. cqording to Figure 13, jt | own that deformation
stigiftensnghomands § Skt advagy “Pr%iﬁ%?p%fﬁ{le face-contacting
a icati.on of positive pressure is remarkably
pmﬁﬁﬁgb§§%§@°§9m§F£8%PW§ changi ng the shapes of the side
kept away fromthe face of the face-contacting part
and the elastic connecting part. Industria

InduARRE Weahiddityy According to the present invention, a
ﬁasaﬁﬁgespﬁr tory mask used in CPAP

According to the present invention, a nasal respiratory mask used in CPAP
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t herapy, N PPV therapy and the like is provided.
CLAIMS 1. A nasal respiratory nmask contacting with
the face of a user for supplying respiratory
positive-pressure gas to the nose of the user, .
conprising at |least a part attached tightly to the
face _of the user; a franme-fitting part engaged with a
therppia AP therapx tiel the §i¢ ismaexidad- a pr edet er ni ned
posi tion; and an elastic connecting part connecting
el astically the part attached tightly to the face
wth the frane-fitting part, wherein a facial side of
the elastic connecting part is kept away fromthe
franme-fitting part side thereof for a required
di stance even in the absence of applied respiratory
positive pressure and a cross-section formed by a
pl ane perpendicular to the face of the elastic
connecting part is in a Cshaped arc whose convex
part is in the outward direction of the mask, wherein
when a boundary part P between the el astic connecting
part and the part attached tightly to the face and a
boundary part Q between the elastic connecting part
and the frame-fitting part in the absence of applied
respiratory positive pressure take the formof an
acute angle. 2. The nasal respiratory mask according
to claim1, wherein the cross-section of the elastic
connecting part conprises at least a first arc
continuing fromthe part attached tightly to the
face, a second arc continuing fromthe 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.
3. The nasal respiratory nmask according to any of
claim1 or 2, wherein the part attached tightly to
the face, the elastic connecting part and the
frame-fitting part are fornmed integrally.
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4. The nasal respiratory mask according to any of the
precedi ng clainms, wherein the required distance is 5
mnmor nore and 20 mmor less. 5. The nasa
respiratory mask according to any of the preceding
clainms, wherein the facial side part of the elastic
connecting part is thicker than the frame side part
thereof 6. The nasal respiratory nmask according to
any of clains 1 to 4, wherein the facial side half of
the elastic connecting p&UAIMS t hi cker than the frane
side half thereof. 7. The nasal respiratory mask
according to any of the preceding clains, wherein the
i nner side of the base part of the elastic connecting
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attaplaedt tightly de Hedaed githithe frame-fHietifopast, vihate & fagial sidh o the elastic
tightly to the face of the user; a frame-fitting part
conheutingi fidri xgkdpd aavdyr from; thanfhran figlespart sclerntheetvf hg a required
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a boundary part P between the elastic connecting part and the part attached tightly to the
face and a boundary part Q between the elastic connecting part and the frame-fitting

part in the absence of applied respiratory positive pressure take the form of an acute

angle.

2. The nasal respiratory mask according to claim 1, 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.

3. The nasal respiratory mask according to any of claim 1 or 2, wherein the part

attached tightly to the face, the elastic connecting part and the frame-fitting part are
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The nasal respiratory mask has advantages that it can
be worn in an appropriate position wthout applying
positive pressure at the start of wearing, scarcely
di sturbs the visual field during wearing, and can
prevent prolongation of the tinme required for drying
or occurrence of unsanitary condition after routine
cl eani ng by washing with water.

formed integrally.

4. The nasal respiratory mask according to any of the preceding claims, wherein

the required distance is 5 mm or more and 20 mm or less.

5. The nasal respiratory mask according to any of the preceding claims, wherein
the facial side part of the elastic connecting part is thicker than the frame side part

thereof.

6. The nasal respiratory mask according to any of claims 1 to 4, wherein the facial

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

7. The nasal respiratory mask according to any of the preceding claims, 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.

8. The nasal respiratory mask according to claim 7, 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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Abstract

According to the present iﬁvention, there is provided a nasal respiratory mask
contacting with the face of a user for suppiying respiratory positive-pressure 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 the user; a frame-fitting part for fitting to a frame; and an elastic
connecting part that connects elastilcally the part attached tightly to the face with the
frame-fitting part, wherein a facial side of the elastic connecting part is kept apart from
the frame-fitting part side thereof for a required distance even in the absence of applied
respiratory positive pressure.

The nasal respiratory mask has advantages that it can be worn in an appropriate
position without applying positive pressure at the start of wearing, scarcely disturbs the
visual field dﬁring wearing, and can prevent prolongation of the time required for drying

or occurrence of unsanitary condition after routine cleaning by washing with water.
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