- 1 - ANTI-SNORI NG DEVI CE Technical Field The invention relates to an
anti-snoring device for positioning within the nouth cavity of a

person. The noi se made during breathing when asleep (snoring) is, in
particular, very disruptive for people . n the vicinity of the snorer.

I n addi tion, snoring may even gﬁiﬁ g E%iE éﬁ 2 g heal th of the
snorer, for exanple in the ca -5 ' eep apnoea. Snoring
is generally produced by weak muscle tone of the neck muscles during

sl eep. The airways becone narrowed until they close completely
(apnoea). Ml iddto an increased air flow and to the generation

of noise by the structures that droop during novenent. Miscle tension
natural |y decreases in older individuals in the throat region, which

i's why thiTheginoentiaf rqieeslte spnattesm@ig enTdripRitvdUHPRTthin the mouth
i ndividuals. Prior Art A wi de range of devices, aids and breathing

masks to pRMERE 2d6F¢hg are known, including surgical procedures.
Qperations generally renove the structures preventing breathing, such
as enlarged tonsils, polyps, etc. However, the success rate with
regard to Ewonding nvadd agrivgbyeathidglwhdr aste@p (slinlg) ishde padticotart vergany

reports the rel.apse rate is,very hi A Dbreat hi ng. .mask provi des
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that is unconfortable for the snorer, it is primarily indicated in
sever e cas¥gepprerbexioring is generally produced by weak muscle tone of the neck
muscles during sleep. The airways become narrowed until they close
completely (apnoea). This leads to an increased air flow and to the generation
of noise by the structures that droop during movement. Muscle tension naturally
decreases in older individuals in the throat region, which is why this group of

people snore more often than younger individuals.
Prior Art

A wide range of devices, aids and breathing masks to prevent snoring are

known, including surgical procedures.

Operations generally remove the structures preventing breathing, such as
enlarged tonsils, polyps, etc. However, the success rate with regard to snoring
varies very widely from 20 — 40 %. According to many reports the relapse rate is

very high.

A breathing mask provides continuous positive airway pressure and therefore
holds the airways open. Since it is a very expensive and complex piece of
equipment that is uncomfortable for the snorer, it is primarily indicated in severe

cases of apnoea.



2 Intraoral devices are worn at night and generally displace the
lower jaw in a forward direction so as to open the pharyngeal portion
of the airways. The base of the tongue is also entrained with the
lower jaw in a forward direction, thus rrakl ng it possible to open the

ai rways. n_be achi ey devi ces ut the are
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away fromth terlor sof t g te. and, on the other hand, the

t ongue caﬁe%@tg SELPNSHUPTT 2pf8e3i9Nat e during swal l owing. EP 0 312
368 Bl discloses a nodified mouthpiece as an anti-snoring device,
onto which the teeth of the upper jaw bite, a | ower sliding
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t ongue and the soft palate is enlarged. EP 0 254 918 Al discloses an

upper and | over B§at e conprising inserted magnets that hold both
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fixed to thesdeRPhdhindfle RRattHuMALShAIBRiflgvi ce sits freely in the
nout h.

EP 0 312 368 B1 discloses a modified mouthpiece as an anti-snoring device,
onto which the teeth of the upper jaw bite, a lower sliding connecting member
pressing the mouthpiece toward the mouth cavity opening against the inner
faces of the teeth of the lower jaw, whereby the lower jaw is pushed forward

and the distance between the tongue and the soft palate is enlarged.

EP 0 254 918 A1 discloses an upper and lower jaw plate comprising inserted
magnets that hold both jaws at a specific distance by opposed magnetic

repulsion. DE 27 04 709 A1 represents a normal gag.

EP 0 599 445 A1 discloses a device with rigid fixing of the upper jaw and loose
fixing of the lower jaw. The oral side of the device is configured in such a way

that the tongue can be placed in a sucking position.

WO 92/05752 discloses a device comprising a palate plate and a mouth base

plate that simultaneously push the lower jaw forward and force the wearer to



WO 92/ 09249 di scl oses a device for preventing tongue thrust, teeth

grinding and snoring. Adapted to the tongue and teeth, the device

hol ds the tongue forward by suction. US patent specification US

5,092, 346 di scl oses a device for the aéger jaw conprising a ranp for
f
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activator and conprises an additional |abial and adjustable |lip
shield. The |lower jaw is pushed forward by nuscle activity and
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t he devi ces ar{gl deci gedly unconfortable to wear owing to their

vol um noudOAARYiSHEIO/ hei r constraints caused by a bite guard, their
pressure on the tongue or soft palate parts, and the restricted
freedom of novenent of the |ower jaw and tongue. The feeling of a
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drawbacks. In particular, the object Is to create an anti-snoring
device to be worn orally that allows the wearer to obtain the
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rest of the description, in particular wth reference to the

enmbodi nenggd Mmuscie tonalsriacreasad onhearsslled oohcamplately- snori ng devi ce
for positioning wthin the nouth cavity of a person is configured in
such a way that a di splacenment nmenber is provided with a shape and

si ze suit ghkensiordrahvdaekenknivhigvidelas fRritthe gavicky aeetivegadihe
bottom of the tonque and the nuscul ature at the bottom of the nouth,
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asleep, which generally leads to the devices not being used.

lllustration of the Invention

The object is to provide an anti-snoring device that makes it possible to
overcome the above drawbacks. In particular, the object is to create an anti-
snoring device to be worn orally that allows the wearer to obtain the required
depth of sleep and feeling of well-being, in particular as a result of the low
expansion in the jaw region and the high level of comfort when wearing the anti-

shoring device.



In a preferred enbodi nent the displacenent nenber of the device
according to the solution is spherical and, with regard to shape and
size, is largely adapted to the geonetric conditions of the intraoral
anatony of a person in such a way tha’g4vyhen the device is inserted
orally, the spherical displacenment nenber is placed beneath the
tongue between the bottom of the tongue and the nuscul ature at the
bot t om of Theesalidrhio thkerobieguendsiyiny tieciasentiomistdivelnstd mecipiat at e

wi t hout pr,oducj ng an unpl easant feeling of displacenment in the nputh
for the pArbaRagbRLS FaUICSTE NG FFVRIPRRGt 8P ConoemeoTdpdniengpn are the

di spl acemgnhjegRfifler SRR Sul-BRIRE 3G && Iﬁffn‘f?r?éﬁ from t%%dregt Gfthe The
arrangenent of the spherical elenent at the [ower surface of the
tongue suggeeiiianhé dadispled wittngferenos ¢¢ dw embodinzemist hem t oward t he
teeth, thus opening the airway. In a further preferred enbodi nent the
di spl acenent nenber is configured in the formof two spherical
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in part. A displacenent nenber configured in this manner is 5
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as possi bkavityowith heed@esei. the nmout hpi ece-shaped el ement shoul d not
exceed a discernible thickness of 2 cmduring biting. In a further
configuration of the device according to the solution, the
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and t he nout hpi ece-shaped el ement ar rtant weari ng
and nust pacddptredth the toague sdweey he hajbem ari the torg uef anchtheper son' s

airways. This al.so lies to e configuration of the tensionin
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resistant to oral fluids and physiologically safe. In specific cases,

in order the Besostcansernat. ilherksll dig i Fdheuspheideal idisplagamert member

expedi ent i il I i .
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in order eErhehititthe lewer efrfddeeof the tongue supports the drooped tongue

muscles and draws them toward the teeth, thus opening the airway.

In a further preferred embodiment the displacement member is configured in the
form of two spherical elements, of which the ball geometries penetrate one

another locally in part. A displacement member configured in this manner is



-6 nose open. This neasure ensures that the airway is held open via
the nasal cavities and the air flowing in is controlled. Short
Description of the Invention The invention will be described

her ei naft er by vvay of exanple, by neang of enbodi rrents with no
Ilmtatlontﬁ goge eral onceet Otf t i nvent i with refer nce
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Fig. 2is assttblthetigat aﬁ@ ¥ oi:ﬂh@sﬂémurh\mme tohguge case of obstructlve
apnoea; Fig. 3is a schematic view of the operatl ng principle of the

anti- snoring device according to the solution;
The displacement member is preferably rigidly connected via a connection

portion to the mouthpiece-shaped element, which has a curved, elongate,
strand-like shape comprising an upper and lower biting surface onto which the
front teeth can bite, preferably the teeth of the upper and lower jaw delimited

laterally by the canines.

The mouthpiece-shaped element is penetrated by at least one, preferably lots of
through-holes for the purposes of providing an unimpeded supply of breathed
air for the person. In order to make the wearing comfort of the device according
to the solution as agreeable as possible for the person, the mouthpiece-shaped

element should not exceed a discernible thickness of 2 cm during biting.

In a further configuration of the device according to the solution, the
mouthpiece-shaped element or the displacement member is connected via an
adjustable tensioning device retained at the ears, in such a way that the tongue
is pressed toward the palate in a clear position during sleep. The tensioning
device should consist of a band-like, flexible material and should comprise

means for adjusting its length.

As already mentioned, the shape and size of the spherical elements and the
mouthpiece-shaped element are important for wearing comfort and must be
adapted to the respective shape and size of the person’s airways. This also
applies to the configuration of the tensioning device, which comprises means for
hanging over the ears. All materials used 1o form the device according to the

solution must be resistant to oral fluids and physiologically safe.

In specific cases, in order to assist the anti-snoring device worn orally, it is
expedient to insert a resilient moulded plug that comprises a through-hole and

is held in the ala of the nose by resilient tension in order to hold the ala of the



Figs 4 a-eare views of a first enbodi nent from various sides, and
Figs 5 a-care views of a second enbodi nent from various sides.
Enbodi nents of the Invention, Commercial Usability Fig. 1 shows a
schematic view of a section through thg_human airways. The air is
gui ded t hr e P : i 4 he
o ndpi pe TOLReL” THEReatde difep tRling dRudP i fefBlmid tlhdsdic
not const rdayitied aneii thheir fimnpy én & gordrolled. part, by the tongue 2 or the
soft palate. The entry of air between the tongue 2 and the soft
palate 5 nust also be nmaintained. Fig. 1 also shows the |ower jaw 3,
whi ch is &gt PeS&idiidbnt SMBE Inddigiopt ndpi pe during snoring. - 7 - In
this situation the tongue I'S pushed rearwards by the drooping
tongue mnuscl es and cl oses the airway through the w ndpipe 1, at |east

intermtt | ; e rdi ng. t | ytion y. . help to

avor d ¢ hi o 18 Pt PR Be 8RR kel 7 B0 ot R bR 8L ¢ e
t ongue nusghiesdiméneoRiEa nduinhitgiosl teene ggnem cbPYEtbf the inveHtidn aaY With
whi ch neans_the wi ndpipe is not closed conpletely. The central part
of the | okeferanss dbedirawigs: bhyhehi s drawn to the base of the nouth
cavity and fixed forwards by a fold in the oral nucosa (the frenulum
of the tongue) in such a way that only the tip and | ateral edges are
free. As d$hgwh in Figan3|usthatdosphéeeeiwagkement 9 is placed at the

| ower surface of the tongue 2 in the central region next to the
frenul um of the tongue. The anti-snoring device has two spheri cal

el ements Eigso a spheri cad ggligEatio? o WA i

ri ght and Igeft of the frenul um of h?ﬁ??@%gﬁg%‘%’g '@gﬁ??ﬁ?f% é&njgﬁ}tl%
have a dianeter of 1.5 t@pRo@acm in each case dependi ng on the shape
and size of the wearer's tongue.

Fig. 3 is a schematic view of the operating principle of the anti-

snoring device according to the solution;
Figs 4 a-e are views of a first embodiment from various sides, and
Figs 5 a-c are views of a second embodiment from various sides.

Embodiments of the Invention, Commercial Usability

Fig. 1 shows a schematic view of a section through the human airways. The air
is guided through the nasal cavities 6 and the mouth cavity 4 into the windpipe 1.
It is important that the entrance to the windpipe 1 is not constricted, either
completely or in part, by the tongue 2 or the soft palate. The entry of air

between the tongue 2 and the soft palate 5 must also be maintained. Fig. 1 also

shows the lower jaw 3, which is displaced in toward the windpipe during snoring.

Fig. 2 shows (schematically) the situation when the airways are closed, which

leads to snoring, although a partial closure can also trigger snoring (not shown).



The spherical elenents 9 are connected to a nout hpi ece-shaped el enent
8 via a connection nmeans, said nout hpi ece-shaped el enent |ying
between the teeth when the spherical elenents 9 have been brought
into their intended position. The nouttplece shaped el enent 8 has at
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cavity 4 in such a way that the entire nmouth cavity has nore air
space. The oral part of the anti-snoring device therefore consists of
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openi ng. Thggulslad élé’rFtFa‘% ré@@nlh%‘?@td me%rﬁmr@wﬁe to%g%p?ﬁé%&.- to

connect them The connection nmenb may al so be used a tensioni ng
el enent t rsaorlpg gsyise haesetwmnhmaabelemraga; s 8 sphericardemeatalis plackd

The spherlc e 9.can optionally b |nt nnect vig an
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t ensi oni n§"ABYAE LEmet HieWeRigRSitaRgud! a resilient strap that nust
be resistant to oral fluid and physiol ogically safe. The spherical
el enent 9 or the two spherical elenents 9 are threaded onto the

t ensi oni ng heeshegicahelefriontsl Otare ehnedtad tasemolithpiewegsieped dibment 8 via

spherical elenents 9 therefore ris acetral The contac
P esur o GG BreaT, SorUReHT G Shise s e g G ethass Doe
can be i ngjrased ébﬂeﬁ‘;%aFélSn?e%‘f@Q%‘\/B%e@ﬁ‘ﬁrBﬁ il iRknalr mt'éﬁdéarposmeﬁ

representations according to Figs 4ato e s w perspective views of a
pref err ed Tast mostmecmgsmgtcbe!emmt&hasratrleaﬁrcmceoss-hmatlae diamietare

bel ow. The r di s lace ne rigidly connected to
t he conca\%ip#]go 5§fm{‘h%° gr?&ﬁ H‘é?ﬁr’@“ Eclﬁ\/%%lt,h'r}%ut hpi ece- shaped
elenment 8 via a connection portion 14. The anti-snoring device

illustrated in Fi gs 4 atoeis fornmed in one piece and consists of a
bi oconpat ilbneedadadve ¢ Mmerediales camatsorkenplionisled Theuneéthpisicersigped

element 8 also enlarges the mouth cavity 4 in such a way that the entire mouth

cavity has more air space.

The oral part of the anti-snoring device therefore consists of two interconnected
parts: the spherical element 9 that lies beneath the tongue and the mouthpiece-

shaped element 8 that lies between the teeth of the upper and lower jaw.



- 9 - The nout hpi ece-shaped el ement 8 conprises an upper and | ower
biting surface 10 and 11, onto which the front teeth in particul ar of
the upper and | ower jaw, each preferably delimted laterally by the
cani nes, bite. The nout hpi ece-shaped e errent 8 thus has a curved
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nout hpi ece- s ape conprises a concave inner face to which the
spheri cal dlsplacenent menber 9 is attached via a connection portion
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nout hpi ecgesdianal RvRIEMedBattBe®ali 9. 4c). A further enbodinent is
illustrated in Figs 5a to c, which also show three-di nensional views
fromdifferent view ng angles of the sanme enbodi nent. In contrast to
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each preferably delimited laterally by the canines, bite. The mouthpiece-shaped
element 8 thus has a curved length L typically between 3 and 4 cm depending
on the oral anatomy of a person. In order to avoid overbiting and to assist with
the intraoral self-centring positioning of the anti-snoring device inside the mouth
cavity, the two bite surfaces 10, 11 are defined at least by a front defining edge
12 that rises preferably perpendicularly over the respective bite surfaces 10, 11.
Not necessarily but in an advantageous configuration, the bite surfaces 10, 11

are also defined rearwardly by a corresponding defining edge 13.

The ‘thickness’ of the mouthpiece-shaped element 8 that determines the jaw
opening is determined by the orthogonal distance d between the two defining

faces 10, 11, which is at least 5 mm but should not exceed 2 cm.

In order to supply the person with sufficient breathed air through the mouth
cavity, the mouthpiece-shaped element 8 provides a large number of channel-
like through-holes 15, typically with opening cross-sections between 2.5 and 3.5
mm. The number and arrangement of the through-holes 15 are also adaptable

depending on the breathing behaviour of the person concerned.

Owing to the longitudinally curved shaping of the mouthpiece-shaped element 8
adapted to the natural bite surface of the teeth of the upper and lower jaw, said
mouthpiece-shaped element comprises a concave inner face to which the
spherical displacement member 9 is attached via a connection portion 14. The
length of the connection portion 14 distancing the spherical displacement
member 9 from the mouthpiece-shaped element 8 is selected in such a way
that when the anti-snoring device is positioned orally, the spherical
displacement member 9 comes to lie between the tongue and the musculature
at the bottom of the mouth directly adjacent to the frenulum of the tongue. The

spherical displacement member @ is attached relative to the mouthpiece-shaped
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element 8 via the connection portion 14 in such a way that the spherical
displacement member 9 comes to lie in the recessed, lowered region of the
musculature at the bottom of the mouth relative to the teeth of the lower jaw.
The ball centre point M of the spherical displacement member 9 is therefore
arranged beneath a central plane A that extends centrally between the two bite
surfaces 10, 11. In the embodiment shown the spatial position of the ball centre
point M is arranged in the plane of the lower bite surface 11 of the mouthpiece-

shaped element 8 (see Fig. 4c).

A further embediment is illustrated in Figs 5a to ¢, which also show three-
dimensional views from different viewing angles of the same embodiment. In
contrast to the embodiment described above, the embodiment illustrated in Fig.
5 comprises two spherical elements 91, 92 that, together, constitute the
displacement member 9. The mouthpiece-shaped element 8 is largely identical
to that in the embodiment according to Fig. 4. The spherical elements 91, 92
are nestled symmetrically about the axis of symmetry S indicated in Fig. 5b and
practically seamlessly against the mouthpiece-shaped element 8. The spherical
elements 91, 92 are placed in each case to the left and right of the frenulum of
the tongue when positioned orally, in such a way that the frenulum of the tongue
comes to lie approximately along the axis of symmetry S indicated in Fig. 5b.
Even if the anti-snoring device according to Fig. 5 becomes trapped, the
spherical elements 91, 92 are slightly lowered relative to the central plane A
described above (see Fig. 5¢) in such a way that the spherical elements 91, 92

come to lie within the region of the musculature at the bottom of the mouth.

All the surfaces of the anti-snoring device configured according to the solution
are smooth and rounded in such a way that there is no risk of injury within the
mouth cavity. In order to improve the wearing comfort for a person, the
biocompatible plastics material that remains firm under biting should be as light
as possible. The anti-snoring device according to the solution also enables cost-

effective production, for example by an injection moulding method.



15t hr ough-hol e ball centre point curved length of the
nout hpi ece- shaped el enment Acentral plane distance between the bite
surfaces aquznggwdml - 12 - CLAIM5S 1. An anti-snoring device
for positioning within the nout h cawé _of a person, characterised in
that a di provided with a shape and size suitable
for pl aceq'%taccﬁg% & rél h cavity between the bottom of the
tongue and the nuscul ature at the bottom of the nouth, said nenber
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di spl acengnt nenber YEBEERat es with a nout hpi ece- shaped el enent t hat
can be placed betweggyt e teeth of the upper and lower jaw, and in

t hat the nout hpi ece- sh ped el enent provides at |east one through-hole
for ventildation of tdwenauwth cavity with breathed air. 2. The
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pl acenment nmenmber ca

5 soft palate
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7 upper jaw
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12 front defining edge
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14 connection portion
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The anti-snoring device according to claim11, characterised in that

t he di spl acenent nenber fornms two uniformspherical elenments, of

whi ch the ball shapes penetrate one another locally in part. 4. The
anti-snoring according to either claim,2 or claim3, characterised in
that the fisal displacement member or the spherical elenents each
have a di ameter between 1.5 and 2.0 cm 5. The anti-snoring device
according to any one of clains 1 to 4, characterised in that the

di spl acenent nber,. and.t he nout hpi ece- shaped. el enment are rigidly
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elenent 7. The anti-snoring device according to claim®6,
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connecti on por tg | | f e t.hpj - .
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di spl acenent nenber or the ball centre point of both spherical

el enents projects parallel to at | east one bite surface outside a
central plane dils anitedoting devige mecoulimd {o tlaimwd cohaaetarisedbn timat the

surfaces. 9. Thcﬁsa}ntiﬁqsngri % devi Cl? according to claim8,
charact eri sed i HeY'ASEMEREMEEINE" (B RP %”Cp?g'i nt or the ball centre points
project(s) toward at |east one bite surface closer to the lower bite

surface than to_the upper bite surface. _
3. The anti-snoring device according to claim 1, characterised in that the

displacement member forms two uniform spherical elements, of which

the ball shapes penetrate one anocther locally in part.

4, The anti-snoring according to either claim 2 or claim 3, characterised in
that the spherical displacement member or the spherical elements each

have a diameter between 1.5 and 2.0 cm.

5. The anti-snoring device according to any one of claims 1 to 4,
characterised in that the displacement member and the mouthpiece-

shaped element are rigidly connected via a connection portion.

6. The anti-snoring device according to any one of claims 1 to 5,
characterised in that the mouthpiece-shaped element is longitudinally
curved, with an upper and lower bite surface that have a distance of at
least 5 mm oriented orthogonally to the two bite surfaces, between

which the at least one through-hole extends in a channel-like manner



10. The anti-snoring device according to any one of clainms 6 to 9,
characterised in that the upper and | ower bite surfaces each provide
a defining edge longitudinally to the curved | ongitudi nal extension
of the nout hpi ece-shaped el enent, agal t which defining edges each

of the Tront 1 agRR b5 agi L %@%@ﬁ@%ﬁ%@?ﬁﬁ%m BEe10,
characterised ighdpedteléfmentrout hpi ece-shaped el enent has a curved

length of 3 to 4 cm and in that the at |east one through-hole
conpri ses an opening cross-section of 2.5 to 3. 5 mm 12. The
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according to claim 12, characterised in that the tensioning device
consi sts of a band-1i ke flexible material and conpri ses neans for
adj usting 8ts I"Ehfgﬁntl snoring device according to either claim 6 or claim 7,

characterised in that the spherical displacement member or the spherical
elements each comprise a ball centre point, in that the ball centre point
of the spherical displacement member or the ball centre point of both
spherical elements projects paralle! to at least one bite surface outside a

central plane distanced largely uniformly between the two bite surfaces.

9. The anti-snoring device according to claim 8, characterised in that the
ball centre point or the ball centre points project(s) toward at least one
bite surface closer to the lower bite surface than to the upper bite

surface.

10.  The anti-shoring device according to any one of claims 6 to 9,
characterised in that the upper and lower bite surfaces each provide a
defining edge longitudinally to the curved longitudinal extension of the
mouthpiece-shaped element, against which defining edges each of the

front faces of the teeth of the upper and lower jaw contact.

11. The anti-snoring device according to any one of claims 6 to 10,
characterised in that the mouthpiece-shaped element has a curved
length of 3 to 4 cm, and in that the at least one through-hole comprises

an opening cross-section of 2.5 to 3.5 mm.

12. The anti-snoring device according to any one of claims 1 to 11,

characterised in that the mouthpiece-shaped element or the



13.
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displacement member is connected via an adjustable tensioning device

that is retained at the ears, in such a way that the tongue is pressed in

toward the palate during sleep.

The anti-snoring device according to claim 12, characterised in that the
tensioning device consists of a band-like, flexible material and comprises

means for adjusting its length.



