| MANDI BULAR ADVANCEMENT DEVI CE FI ELD OF THE | NVENTI ON Thi s

I nvention relates to a mandi bul ar advancenent device for reducing the

i nci dence of sleep apnoea and ot her airway obstructive conditions. 5
BACKGROUND TO THE | NVENTI ON It is generally accepted that snoring and
obstructive sl eep apnoea occur when a il eepi ng person's tongue fully or
partially blocks a constricted airway. Lifestyle changes, such as exercise

and wei ght |oss, are heypANDIBULARADVANCEMENTDEVIGE airway by reducing
fat and increasing the nuscle tone of the throat. 10 However, this approach
does not FBLD OF THE INVENTION, for all sufferers. Various devices and
approaches to-treating. th o di; td : et Rhce for rédllaﬁ‘nq' ces
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down in the nouth nd a |y thought to reduce the likelihood of
15 t h8 t&ﬁggﬁgwﬂgcﬁ&ﬁéﬂ\?ﬁ#‘%l ocking the airway. Such devices are
known as mandi | HRFing Qi obshucivg sleepdapsdess edcun
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pat ent applica al m sano, has an arrangenent, i n which an
upper andvieer awsleeping personis tongue fitlly xompartigly blacis g eprstgcteg,alrwayng

upper jaw. The p|ates_ define endagi i f i Ch s A e
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surfaces &ﬁ?ﬁ%oﬁaﬁﬁfa' Y rédutiiyifatl and incheasiny dhe enuscleore afithadhrosbi t ual
position relative to the upper |aw as thelnfgatigﬁ_t c1j osm(ijs is sta\%i nto the
appl 1@ncdHovruerdthis @ppieadt dges noh regolve tg sendfien Tar nﬁgtﬂs . vanous
d Sadvantdaegrﬁzses a'n@l approaches to treating these conditions have been proposed.
Devices which move the mandible (lower jaw) forward and down from its
habitual position relative fo a patient's upper jaw also move the tongue forward
and down in the mouth, and are consequently thought to reduce the likelihood of
15 the tongue blocking or partially blocking the airway. Such devices are known as

mandibutar advancement devices.
One such device, disclosed in patent application WO 00/01317 by

Palmisano, has an arrangement in which an upper and a lower dental plate are
attached over a patient's lower and upper jaw. The plates define engaging
20 sloping surfaces which are oriented such that as a patient's jaw closes, the
engagement of the surfaces causes a patient's mandible fo be advanced away
from the habitual position relative to the upper jaw as the patient closes his jaw

into the appliance.
The device described in WO 00/01317 has a number of disadvantages. In

25 order to provide the requisite strength to make the device work, the upper and
lower plates cover the incisal edges of the patient's teeth to enable the device to
withstand the destructive forces of the mouth. In practice, the commercially
available version of the device provided by Somnomed Limited is made with at
least 2.5mm thicknesses occlusally on both arches. This is a particular problem

30 as it inhibits the patient's bite registration from being taken according to correct
measured vertical guidelines. Also, the device is generally bulky, intrusive and
relatively disturbing to patient comfort and thus encourages non-compliance by
the patient (as patients do not like wearing uncomfortable devices). The hard




25 order to provide the requisite strength to nake the device work, the
upper and | ower plates cover the incisal edges of the patient's teeth to
enabl e the device to withstand the desgructive forces of the mouth. In
practice, the commercially avail able vérsion of the device provided by
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such t he ndeviceeslianicke connections intrude into the patient's oral cavity

causi ng disconfort and, thus our agi ng non-conpl i ance, It is an
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OF THE | NVENTI ON Broadly, the present 1 nvention provides a Vi ce

whi ch0 i sweasert ed when the mandible is placed into an advanced pozi tion, f
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Broadly, the present invention provides a device which is inserted when
the mandible is placed into an advanced position, and functions to retain it in that
position whiist allowing some degree of jaw movement. This permits the use of a
15 less rigid device, and provides improved comfort to the user.
According to one aspect, the present invention provides a mandibular
advancement device including
upper and lower dental plates which operatively fit over at least part of the
upper and lower teeth of a user, said upper and lower dental plates being made
20  from a flexible material,
the fower dental plate having two pairs of spaced apart pillars, each pair
consisting of an anterior and posterior pillar, said pairs being on opposing sides
of the lower dental piate,
two removably attachable horizontal displacement inserts, mounted in the
25 buccal region on opposite sides of the upper dental plate,
two removably attachable vertical displacement inserts mounted in the
lower dental plate, placed in a manner to provide correct vertical registration of
the teeth,
such that operatively each horizontal displacement insert is retained
30  between the respective anterior and posterior pillars to maintain an advancement
of the mandible, and
for each pair of pillars, the separation between the anterior and posterior
pillars, refative to the dimensions of said horizontal displacement insert, is such

that when said horizontal displacement insert is operatively retained between




15l ess rigid device, and provides inproved confort to the user.

According to one aspect, the present igvention provides a mandi bul ar
advancenent devi ce including upper and | ower dental plates which
operatively fit over at least part of the upper and [ower teeth of a user,
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Figure 2 is a right side view of the device of Figure 1 illustrating the
opening of a mouth wearing the device;
15 Figure 3 is a front view of the device of Figure 1 illustrating the opening of
a mouth wearing the device;
Figure 4 is a left side view of the device of Figure 1 illustrating the opening
of a mouth wearing the device;
Figure 5 is a view of an lower part of the device of Figure 1; and

20 Figure 6 is a view of an upper part of the device of Figure 1.




An illustrative enbodi nent of the present invention will be described with
reference to the acconpanying figures, in which: 10Figure 1 is a right side
vi ew of a nmandi bul ar advancenent devi ce enbodyi ng the present invention

| ocated on a nodel of a patient's teeth and guns; Figure 2 is a
right side view of the device of Figured4l illustrating the opening of a
nmout h wearing the device; 15Figure 3 is a front view of the device of
Figure 1 DETAILER DESCRIPTIOMI ng of a nmouth wearing the deV| ce;
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i nvent i oninydRon, But Hot finitative tsrdofrent is intended to be illustrati ve of
the present i nvention, but not |imtative thereof. Referring to the

drawi ngs, Fi guRefering do the dsawingsaFigurrs 1to Ashaw aveandibuaradvance yi ng
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upper jaw and a lower attachment member in the form of a lower dental plate 14
which fits over the teeth 13 of the mandible.
The upper 12 and lower plates 14 are moulded using a cast of the patient's
mouth. It is preferred that the plates a made from a using a flexible permanently

15 elastic resin. A commercially available product known as ivocap elastomer™ has
been found to be particularly suitable. This elastomer is a heat cured
‘methacrylate polymer with a suitable amount of plasticizers in it fo make it
extremely resilient and tear resistant. Further, it provides a safe, monomer free
product when the plates 12,14 are completed.

20 The plates 12,14 are held in place in place on a patient's teeth 11,13 by
retention forces due to the close fit but because the resin is flexible can -easily be-
removed. The design of the plates is such that they are intended to inserted by
the patient In a particular way. The plates are connected by elastics (as will be
explained further below), and the connected structure is fitted onto the teeth of

25 the user with the mandible protruded to some extent. Once in place, the plates
are retained in position, and in turn act to retain the mandible in the desired
advanced position. As the structure is more concemed with retaining the
advancement, rather than mechanically creating the advancement by some
action between the plates, the structures are able to be less rigid and less

30 intrusive into the patient’s oral cavity.

Even though the biting surfaces of the teeth 11,13 may be covered, the
plates 12,14 are not bulky. This conveys a feeling of open space to the patient
because in a proprioceptive way they are perceiving space. The phonetic zone is




which fits over the teeth 13 of the mandi bl e. The upper 12 and | ower
pl ates 14 are noul ded using a cast of the patient's nouth. It is preferred
that the plates a made froma using a flexible permanently 15 elastic
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figure 6.
Figure 5 shows the removably attachable and replaceable vertical insert 22

that sits in a processed void 14a within the elastomer on the lower plate. This

25 insert 22 allows the clinician to change the vertical movement of the patient's bite
within the finished customised appliance 10. The insert 22 illustrated is a snap fit.
Conveniently, insert 22 may be supplied as a pre-formed component with 1,3, 5
and 7mm increments, giving an available adjustment up to 7mm for the clinician
(as no insert, i.e. zero, is an option).

30 The insert 20,22 are preferably formed from an injection moulded
polypropylene of food grade quality, so that they can safely be used in devices
and goods that are exposed to the oral environment. Of course, any other

suitable material could be used.




Insert 20 is nounted in processed void 12a so that its |location on the
upper buccal shield may be advanced or retruded to alter the | ower jaw
position relative to the upper jaw to position the patient's bite npst
optimally. Insert 20 may 20 conveniently be supplied in preforned
increnents, for exanple of 1, 3, 5 and Bt The tab typically has a
wdth-from1l.2cmto 2cm and can best be seen in figure 6. Figure 5
shows t he renpyabtan betbeshabén iafigurepl 28 ealdl 4 prefrusioals 30) 82 are2grovided si t s
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similar to that used for taking impressions for other purposes, as is well
understood by those in the field, and will not be further described. These items
are sent to the laboratory for the construction of the appfiance. In the laboratory,

20 the models are duplicated and articulated to the bite registration provided by the
dentist.
The freeway space is assessed to decide which vertical component insert
22 is needed to construct the appliance. If the gap is larger than 3mm then the
3mm block is used. This allows for an increase or decrease at a later stage after
25  construction, by the dentist, if the bite needs to be altered.
The protrusive position is assessed by using the models, placing them in
centric occlusion and marking the position on the upper and lower models. The
bite registration is then placed and the protrusive position then marked as a
second scribe on the lower model, the difference between these positions
30 providing an indication of how far towards the maximum statistical position the
patient’s mandible has been moved.
The horizontal insert 20 is then chosen in relation to this measurement. For
example, if the patient has been moved 4 mm forward, the practitioner may need




of the patients jaws. A neasured bite registration is produced. The
procedure is simlar to that used for taking inpressions for other
purposes, as is well understood by those in the field, and will not be
further described. These itens are sent to the |aboratory for the
construction of the appliance. In the | @boratory, 20 the nodels are
duplicated and articulated to the bite registration provided by the
dentist. to redubedhbnrettasive pasitionsand ealsledotdn steby dp totSmim. Thig decikion
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20 . wax is laid down onto the lower arch and the vertical displacement

is-checked for bite accuracy;

. The vertical dispilacement insert 22 is placed in the predetermined
position, and as close to the lower teeth 13 as possible so it is not
out buccally, reducing bulk;

25 . The other side is also placed and the vertical dimension checked
again; if there is no other way holes may be ground into the vertical
displacement insert 22 so that the vertical dimension is not opened
from the prescribed bite. If this needs to be done, the burr used
must be sharp and the flash is taken off with the use of a scalpel .

30 | Care must be taken not to destroy the fitting legs as they are the
retention for the piece in the completed appliance. Set the vertical
component 22 to just touch the upper cusps of the articulation, do
not damage these cusps, or the fit will be affected, Holes in the




20 wax is laid dowmn onto the |ower arch and the vertical displacenent is
checked for bite accuracy; The vertical displacenent insert 22 is placed in
the predeterm ned position, and as close to the lower teeth 13 as possible
so it is not out buccally, reducing bul k; 25The other side is al so placed
and the vertical dinension checked agaifi; if there is no other way hol es
may be ground into the vertical displacenment insert 22 so that the vertical
di mension i s not opapper membemMpamoeun fartthe bite tthi be rmeé dzordidently.done,
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splints 12,14 are f vocap | ask; one for each half of the
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dimension;
15 « The upper and lower splints 12,14 are flasked into an Ivocap flask;
one for each half of the device.

» The device 10 is processed in the elastomer.

. The device 10 is trimmed after processing, this is achieved with a
tungsten carbide burr selection and a selection of abrasive brushes,

20 then a finished glaze Is obtained via the use of an appropriate
- solvent.

. The device 10 is checked for fit and accuracy to the bite record
once more, the components kit is introduced and the components
that match those used to produce the device are placed into the

25 device from the kit

. The device 10 is sent out with supporting literature and cleaning
instructions and a cleaning bath, as well as a set of elastics, and a
dentist guide to issuing the device to the patient.

The patient is issued the device 10 at the dental surgery, the fit is checked

30 to the mouth, the bite is assessed by the operator and the patient is instructed in
"how the insert the appliance and cared for it.

An important aspect of the comfort and effectiveness of this embodiment is

the manner of user by the patient. The plates 12, 14 do n to interact to force the




20t hen a finished glaze is obtained via the use of an appropriate solvent.
The device 10 is checked for fit and accuracy to the bite record once nore,
t he conponents kit is introduced and the conponents that match t hose used
to produce the device are placed into the 25device fromthe kit The device
10 is sent out with supporting literatuBe and cleaning instructions and a
cleaning bath, as well as a set of elastics, and a dentist guide to issuing
t he devi cdekived rivaatemeht — rather, theyTheldpthiei mandibde iirs the dlgsired dvaneetl at

the dental surgery, the fit is checked 30 to e uth, the .bite i
assessed BystRS: ihle:alowing o1 amadewdpveenh by thsitisers |t 1 meoRent f
the "appl i Ivgaﬁé]ﬂ igﬁ'is%‘ﬁcfé?f in'the correct maﬁﬂﬁfﬁpﬂihg'ﬁe ?éﬁ?ﬁﬁ? of the confort

and effec ness of this enbodinment I's the mannér of user by the patient.
The pl ates 12, [tmilide appreciated bypersend siillad irnthe art thati nurdermisavariations -

rat her, they, hold the . nandible in the, desired advance ositign i

L1 ovithg POR/a oReingatan dih Den hade 1 486 Ve Ar S, vy il sPRETE
patient i anibdfirhbfise WithBut fa%paﬂrrfgesfﬁonﬁr&naeé,piﬁf dri §édp0 ofhhed @wiektion! Bswi | |
be appreciated by persons skilled in the art that nunerous variations 5

and/ or nobitcEdiadeseribadhy The present esnhodimentsoars, dhergioren tane gonsideregdai f i ¢
enbodi nents_w th | irit or scope of the invention as
br oadl y d@@E?ﬁpﬁggé.Jé%ﬂ@Bﬁ.%Q%é;ﬁ?&@%|ﬁ%tﬁ’fg's are, therefore, to be considered
in all respectFopexhiipls twiilst We the émbeidiment showh the platesek@ il coventihé st i n

t he enbodj nent shown t he &Iat es 12, lé COYEI‘ the 10 igci sor surfac&gf t he

t eet HO11, ingisgr guriage (of tag igetlh 1dpt3 8pd the lingualausps of dae postenoriretty s of

the matery [ i | i ! da f 1mm

or 1 oss. PTOPESKEr R thaRrf Eplloiriy RS odth 15 VPR, GcRlly o g ciger of

there to heni ot #sscoltds agbnecessary dorethel integsity béthe plates J@;tatarsthere te

L o AN g 26! Bhe HbbS e it Yol " et 1HEY HE ™
exposed.

15 Further, whilst particular mechanical engagement between the upper and
lower plates has been described, the present invention encompasses different
mechanical structures including different positioning of pillars, location of vertical

and horizontal inserts, and so forth.




| ower pl ates has been described, the present invention enconpasses

di fferent nechanical structures includijpg different positioning of pillars,
| ocation of vertical and horizontal inserts, and so forth. 10 CLAIMS: 1.A
mandi bul ar advancenent devi ce i ncl udi ng upper and | ower denta

pl at es wClchiM$eratively fit over at |east part of the 5 upper and | ower
teeth of a user, said upper and | ower dental plates being nmade froma

flexible material, the |l ower dental plate having two pairs of spaced
apart pilq ars,a REFHIIRAF adRiFdeRtd rior and posterior pillar,
said pairs being on'%@%. ng s‘??ﬁdée@gig?{cteﬁ@dﬁgﬁ@gr dental plate, 10two
renovabl y att appebbedHiowerdeantal pltepivaicaropetrativehefit SvermUsd hartofithe buccal
regiog on oggosiie si de o£ t he upper dental plate, two renovably
at t achablgPYEAPE %Wefdﬁe?Bra BVERE SAHLUPREY aRsLiswed dental ates heinam@adal pi at e,

pl aced i frofn BERRMIe hatBfiqvi de correct vertical registration of the teeth,
15such that operatively each horizontal displacement insert is retained

bet ween the r &pwdndentakaiedravingltwopaies bbspaidd apart pilargicaichipairan
advance 0Of ndi bl e nd, . for each pair of pillars, the

separ at r‘éﬁﬁ%’g{"\}égﬁaﬁﬁggﬁ réngqosgﬁréorqugqreggl rPEis] %?%Pnr%p&ﬁme&%s phe

di nensi otise t@ﬁv@@igﬁm%ét@pnt al displacenent insert, is such 20that when said

horizontal displacenent insert is operatively retained between said
antet? or and pERtempyablyiatiaghabletherizostal dispiddesvent inserts, edotrted dotheof

hori zont ent. o : ndi bl e. .. A mandi bul ar advancenent
devi ce agg%ﬁ:{ﬁ ' ﬁ (9 nc%%é%%ﬁ?%segmﬁ%&%%ﬁemaff’étgach hori zont al
di spl acenent twisesrholsbip @ttaehsisie aleric HRPBlacpisritassdis MoBhRdRdnheonponent s.

3. A mandi buldar rtlgd\{ancemsnt .device according to claim1 or claim2, the
di mensi olf¥esdeptalplate, placaf inpdprBRYHEMIOYiIdS Morreptiericakiegistrabion of then a

series ofgedf) preformed conponents.

15 such that operatively each horizontal displacement insert is retained
between the respective anterior and posterior pillars to maintain an advancement
of the mandible, and

for each pair of pillars, the separation between the anterior and posterior
pillars, relative to the dimensions of said horizontal displacement insert, is such

20 that when said horizonta! displacement insert is operatively retained between said
anterior and posterior pillars the user is allowed limited freedom of horizontal

movement of the user’'s mandible.

2. A mandibular advancement device according to claim 1, the dimension of
25 each horizontal displacement insert being selectable from a series of preformed

components.

3. A mandibular advancement device according to claim 1 or claim 2, the
dimensions of each vertical displacement insert being selectable from a series of

30 preformed components.

4. A mandibular advancement device according to any one of the preceding

claims, wherein the plates are formed from a flexible resin which remains elastic.




4. A mandi bul ar advancenent device according to any one of the preceding
clainms, wherein the plates are formed fjffoma flexible resin which remains
elastic. 11 5. A mandi bul ar advancenent devi ce according to any one of the
precedi ng clains, the upper and | ower dental plates being fornmed as

separ at e onpoamndibuadadedmentyt dalicsed dofdINg 86 bR dnaaftiRe brdvedAst i
bi as whi ch Operatl%{%fla bi ases said upper and | ower dental plates towards

one anot RAMSsiliRH plowarideatal plates beings forpgd apsanssatertonoponands,

mandi bl e 4 i i L of chanical,. i pt.eroperati on
bet ween tdrrfg tﬁ%‘???@%& aﬂ%g}{ é@l‘%&%‘éégﬁop% ?hne?et{ryteé;g%ﬁncd&f”'ﬁe%' Opsiatye fb'gﬂ%ted
apart pi lsait sppemahd lower dentalipdaites towanalsrate aediiier:a user is able to nove

sai d uypper and,l ower dental plate art and agai nst said elastic bias by
novi ng t he upwrﬁ'ﬁdopﬁﬁwelgétmeaﬁ%@dv%‘.ceﬁ'%ﬁ(ﬂmﬁlmﬂdMﬁ@éﬁﬁﬂd
devi ce aggardidedickhsPaY, i | bR L i cal
di spl acem_gnt of ftche_ upp%?ng?\@%le%ﬁv@@%ﬁgt?gé @%ﬁ*ﬁgﬁ’%ﬁ@’eﬁ‘ﬂ?z\é@%i on and/ or
posi t i ondisplageenedrinserts and e tveepeins of sparedsapatbpilldrs; Angandi bul ar

ot zont al i SHeLaBn Rtk o8 a UsBbis SR makdrsdi Hpaer A feneraantal o |

di mensi oplatselapart ROG ddaMfstFaid BRSO biaAUY MovgSREAHHE Bha! IOREF fedth
10 apart.

6. A mandibular advancement device according to any one of the preceding
claims, wherein vertical displacement of the upper and lower plates is defined by a
dimension and/or position of the vertical displacement inserts.

15
7. A mandibular advancement device according to any one of the preceding
claims, wherein horizontal displacement of the upper and lower plates is defined

by a dimension and/or position of the horizontal displacement inserts.




