MANDI BULAR ADVANCEMENT DEVI CE Rel at ed Applications

This application clainms priority fromAustralian
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contents of which are incorporated herein by

reference. Field of the Invention This invention

rel ates to a mandi bul ar advancenent device, and nore

particularly, but not exclusively, to a mandi bul ar

advancenment devi ce which has application in the

treatnent of Sleep Disordered Breathing, such as
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Mandibular advancement devices endeavour to treat snoring, obstructive sleep
apnoea, and upper airway resistance syndrome. A modification of this technology may

20 also be used to treat Temporomandibular Disorders.

There are many different types of mandibular advancement splints currently

available. In principal, these devices tend to involve application of a splint to either one

arch only (George, 2001) or both dental arches (Pancer et al, 2001; Henke et al, 2000). A

25 typical example has a maxillary arch fitting device with a small acrylic lug that is firted
onto the inferior surface of the maxillary bite plate. The lug engages the lower mandibular
incisors which holds the mandible marginally forward, and assists in resolving sleep
disordered breathing, Other designs have both the maxillary and mandibular arches
engaged with either a spring or screw lock designed metal attachment apparatus which

30 holds the mandible forward, Due to the intensity of the contact force between opposing

bite apparatus, most of these mandibular advancement devices often have a risk of occlusal



bite apparatus, nost of these mandi bul ar advancenent

devi ces often have a risk of occlusal changes. The
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20 wearer. The upper base plate has a first cooperating member (in the form of specifically
“ shaped wedges), and the lower base plate has a second cooperating member (also in the
form of specifically shaped wedges), wherein the first and second cooperating members
interact in response to relative movement between the base plates during closing of the
jaws so as to progressively force the lower jaw forward relative to the upper jaw, and

25  wherein the first and second cooperating members are arranged to allow relative lateral

movement between the jaws.

In accordance with another aspect of the present invention, there is provided a
mandibular advancement device including an upper base plate adapted for fitment to an
30  upper jaw of a wearer, and a lower base plate adapted for fitment to a lower jaw of the

wearer. The upper base plate has a first cooperating member, and the lower base plate has



mandi bul ar advancenent devi ce including an upper base
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jaw of the wearer. The upper base plate has a first

cooperating nenber, and the | ower base plate hasa

second cooperating nenber, wherein the first and
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20
Examples of the‘ present invention seek to provide a mandibular advancement
device which is adjustable to individual reﬁuirements, comfortable to wear, reduces the
risk of occlusal changes, and has a low likelihood of fracture, and hence a greater
likelihood of longevity, than previously proposed mahdibular advancement devices,
25
‘Variations of the mandibular advancement device are presented. In each example,
the device basically comprises of two corponents: an upper base plate and a lower base
plate, which are fitted td the regpective upper and lower jaws. The nature, composition and
positioning of the first cooperating member of the plate, in the form of an attachment
30 apparatus on the upper plate, provides engagement surfaces which complement

corresponding engagement surfaces of the second cooperating member, in the form of an



ri sk of occlusal changes, and has a | ow |ikelihood of
fracture, and hence a greater |ikelihood of |ongevity,
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devices. 5 Variations of the mandi bul ar advancenent

device are presented. In each exanple, the device

basically conprises of two conponents: an upper base

plate and a | ower base plate, which are fitted to the
respective upper and | owerjaws.4.The nature,

conposition and positioning of the first cooperating
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at teavdm hy thapelaticashis of tha contacting surfaces within the attachment apparatus. In
all three examples presented, a continuous opening/closing motion of the mouth whilst
20 wearing the device, means that the mandible is pushed forward while still maintaining

minimal contact pressure between opposing base plates.

Although the examples of the device are based on the commbn principle of
designing a device in such a manner that the engagement of two surfaces creates and
25 maintains mandibular advancement, the examples differ in relation to the nature and
positioning of engagement surfaces attached to the plates, and to some extent, in relation to

the location of these plates in the mouth.

These mandibular advancement device options have particular application in the
30 treatment of obstructive sleep apnoea and snoring, by allowing the tongue base to be held

in a forward position while the device is being worn. The incorporation of magnets,



all three exanples presented, a continuous
openi ng/ cl osing notion of the nouth whilst wearing the
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while still maintaining mniml contact pressure
bet ween opposi ng base plates. Al though the exanpl es of
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20 FIG. Ic is a sagittal view of the typical human skull when the mouth is in final
resting or optimal closed position, and the resultixig position of the mandibular

advancement device of Option 1 following full engagement of the attachment apparaius; '

FIG. 1d is a sectional elevation view of the attachment apparatus of the plétcs of
25  the mandibular advancement device of Option 1;

FIG. le represents a perspective view of the attachment apparatus of the device of
Option 1, showing closer detail of the shape of the driving bridge (2) in the lateral walls 3)
of the upper base plate (6), and showing closer detail of the shape of the guiding bridge (1)
30 of the lower base plate (5) of the device.



Option 1; FIG Ic is a sagittal view of the typica
human skull when the nouth is in final resting or
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t he mandi bul ar advancenent device of Option 1

followi ng full engagenent of the attachnment apparatus;

FIG Id is a sectional elevation view of the

attachnment apparatus of the plates of the mandi bul ar
advancenent device of Option .- FIG le represents a
perspective view of the attachnment apparatus of the

device of Option 1, showi ng closer detail of the shape

of the driving bridge (2) inthe lateral walls (3) of

t he upper base plate ( and s w ng cl oser detail of.
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FIG. 2d is a perspective view of the upper and lower base plates of the mandibular

advancement device of Option 2;

FIG. 2e is a further perspective view of the upper and lower base plates of the

mandibular advancement device of Option 2;

FIG. 2f is a sagittal view of the typical human skull when the mouth is in final
resting or optimal closed position, and the resulting position of the mandibular

advancement device of Option 2 with an additional feature in the form of two plastic tubes;

FIG. 2g is a perspective view of the upper and lower base plates of the mandibular

advancement device of Option 2 with an additional feature in the form of two plastic tubes;



FIG 2e is a further perspective view of the upper and
| oner base plates of the mandi bul ar advancenent device
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human skull when the nmouth is in final resting or '
optimal closed position, and the resulting position of

t he mandi bul ar advancenent device of Option 2 wth an
addi tional feature in the formof two plastic tubes;

FIG 2g is a perspective view of the upper and | ower
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and the resulting position of the mandi bul ar
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ofifs; the typical human skull when the nouth is in ‘
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devi ce Fab. Ik iaOdfgigall @tW @Wtﬁbgtyﬁluhlhueﬁg %@lﬁﬂﬁ'ﬁén mfs ntd%eh 1s m final

attachnent a ar tus cooper ating nenbers).
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feature in the formof two tubes; FIG 3e is a
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| ower at onents e mandi
advancenent deV| ce of Option 3 when nouth is in a

cl osed pROSetid Plhrec@Mensional view of the upper and lower attachment components
of the mandibular advancement device of Option 3 when mouth is in an open position;
20 |
4 FIG. 3f is a three-dimensional view of the upper and lower attachment components

of the mandibular advancement device of Option 3 when mouth is in a closed position; and

FIG. 3g is a front elevation view of the upper and lower attachment components of

25 the mandibular advancement device of Option 3 when the mouth is in a closed position.

FIG. 3h is the side view of the upper and lower attachment components of the
mandibular advancement device Option 3, and the location of the side plate and the
adjustment mechanism.

30



FIG 3g is a front elevation view of the upper and

| ower attachnent conponents of the mandi bul ar
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cl osed position. FIG 3h is the side view of the upper

and | ower attachnent conponents of the mandi bul ar

advancenent device Option 3, and the |ocation of the

side plate and the adjustnment nechanismFI G 3i is the

detail ed configuration of- the uni que side plate which

is attached to the upper attachnment conponents of the

mandi bul ar advancenent device OQption 3 FIG 3] is the
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i6ption 1 - Incorporating Bridges FIG 1a shows a

sagittal view of the typical human skull with the

m&f@m&ﬁ&ﬂ and the mandi bul ar advancement device

ption 1 in place in thée nmouth. The vari ous components
. of thi Sg rtfi ul ar devi ce ar;‘?r shown. A cooperatin

menber S PETAIG fedisa dd FPEBR GrresHUferan R of mpwh closure
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Mandibular Advancement Device Option 1 - Incorporating Bridges

20 FIG. 1a shows a sagittal view of the typical human skull with the mouth wide open,
and the mandibular advancement device Option 1 in place in the mouth.

The various components of this particular. device are shown. A cooperating
member, in the form of specifically shaped wedges, in this case also referred to as the
25 guiding bridge (1), are attached to the lower base plate (5). Another cooperating member,
also in the form of specifically shaped wedges, in this case referred to as the driving bridge
{2), sit within lateral barrier walls of the upper attachment apparatus (3), which is attached
to the upper base plate (6). In this example, the upper and lower attéch’ment apparatuses
are located on the central occlusal surfaces of the posterior teeth.
30



(2), sit within lateral barrier walls of the upper
attachnment apparatus (3), which is attached to the
waopmenitszase plate (6). In this exanple, the upp@WAHHMWmman
| ower attachnment apparatuses are |ocated on the
- central occlusal surfaces of the posterior teeth.The
attachment apparatus of each of the base plates, in
this option, each incorporate two surfaces in the form
of specifically shaped wedges -(gwhi ch could vary
bet ween convex, straight or concaved shape), and which
performthe role of driving and guiding bridges. (The
speci fi I Tl dtpclshanpeshaiwad @E Sach b the Oe@tpRMesOR tah bRk, sitilRcorporate

of of .t | at ete atiqon of their
o TS BR Bl SRS bty o conves
pOSﬁfitlgmmedomanQmﬂla@MIﬁaN}Dch phréonauhs rdIESOMrlvﬁﬁgeﬁﬂ guiding bndges

D! BTN AN 6ol B RLALES, RARLLRN 0y RSCCis, w
5s hd%ﬂrmlﬂt@l of tinexs kxasbpasitoape tcb\ati vary @wd miby péseibly\epbiced posmoned in

huﬁﬁ%w§%Hhh1 uﬁ el Bhe M&Q)In transition towards

cl osi ng, e resu thng“position of the mandi bul ar
advancenent deV|ce of Option 1. As can be seen by this

di agr anTheOnRylk NE o Weht&O &ﬁfo t< Eghegg Eblt?n%npxﬁ)ﬂ%mnglmaﬁﬁmdylar

t he device start engagi n teracting
st gpnsiatipn, ivalyshowpne nandlbular advancenment device
10begi ns movi ng the [ower jaw part in a f orward ‘

directi&ﬁ&.f Tzﬁﬁﬁlstance change in the condyl ar

posi ti n8 23 REahHignof the ggripal (mapn “skell atithyte trouth in
i t&‘arﬁmﬁh ttb@irdafctosing C 0 e Adesull it bs@on 08t {héb&andtbﬁlar advancement
O|IF8d i n, the di agram by Xl FIG Ic shows

| sagﬁF?g WWof the typical human skull when the
mouth is in final resting or optimal closed position,
and the res It|n Q sition of t&e mandi bul ar

As ¢ Seen dag}'almo Qnee the chon'aatfqm member components of

advancéhent davice
eﬂgagtemstanfcngmmaﬂdaMnhg apm&r AbLE . stal8 Qo close, the mandibular

atln e form of
t N RERR e ihe bishs FETRE LR 1o P B B gt ng
bridge (1), will cause the mandible to be protruded,
aS Can The distance change in the condylar position from when the mouth is open (4a)

20 relative to its position after condylar translation (4b), is symbolized in the diagram by X1,

FIG. lc shows a sagittal view of the typical human skull when the mouth is in final
resting or optimal closed position, and the vesulting position of the mandibular

advancement device of Option 1 follovtring full engagement of the attachment apparatus.

The interaction of the cooperating members, in the form of the driving bridge (2),
and the corresponding guiding bridge (1), will cause the mandible to be protruded, as can
be clearly seen by the translation or movement of the condyle (4).

30 The extreme forward displacement of the bottom jaw, in relation to the top jaw, is

shown in its final resting or optimal closed position once the mouth is fully closed, and



be clearly seen by the translation or novenent of the

condyle (4). The extrene forward displacenent of the
wWhoiosom3jaw, in relation to the top jaw, is shRGFADR008/000697

its final resting or optiml closed position once the

mouth is fully closed, andwhen the attachment

apparatus is fully engaged As this diagramclearly.

shows, follow ng full engagenent of the attachment

apparatus, .a protruded mandi blgis the result. This

thereby should increase the posterior airway space

W thin the pharynx adjacent to the tongue base, and

henden emsamodanmm-dpparakm Bdulsy enfghgrd iARttESs ﬂiagrahtﬁlhgﬁy WiRvsEfollowing

The degree o
tralﬁlg?’gfjt ?‘%eﬂ 1% f?ﬁ 3 ev”?e@e i ré‘gfﬂdgé érlﬁ‘m%let‘ﬁéhe result. This
s| dpeaby shoulthéncsec ittei wateriyr sthaqyesioaxmdghm the |'p>ﬁa1ynx ad)acent 10 the
co g d, 1 the C e .
COSRELEhOHITIIES Sy bl YRS AT D i i
5of S’PPRéﬂgalew ce. Hence, the mandl ble is less forward at S
position (Yl) on the mandi bul ar attachnment arc

surface, than when in position (Y2). FIG |d shows a
sect | onBhe degrsg &f faswasd; teanslasiont dfdhenddtvine ore e rexplotedatyUbe slopes of

of d t
tlie:}g%d?ﬂgﬁhﬁ ;;a_mh géa gttkggregpﬂedéd%?aé éayq&?&?ﬁ gﬁ@dtﬁ‘gsfw e change of the
geEeca P Clgms\wﬁ fothp @uidineg prd 9mam;|rreea1bem waﬂzenq;wcc hechce the

10 nhﬁﬁonalb istiesst AR REFOMRIBA (¥ DEon\ab B&naxéulhﬁﬂéaaﬁﬁ&@ arkegfurface, than
;v This fl alryl g assists in easier engaging of ges
heHg PPHES Y2 ng bridge (2), with the wedges
form ng the guiding bridge (1). It also allows for a
degree teral mandi nt when wearing the
devi ce.ﬁz?h}"?S"Pwér'"FECQ“’W‘leFéV%H%oV‘%%gF 18¢ affaghpent apgppratus of the plates
pr elthswapiiisidr dvingnent devive (Oppan)j aw, over the | ower
15 jaw, and will also ensure the additional space for
prevention of teet h grinding. The sectional elevation
VI ew ofTheHatedt imalln§3)bofi thg euppd) bass pBitSOreSsihOWﬂ toTH&E‘shghtIy angled

fi %Jﬂvﬁ‘gl}iﬁr@ ﬁ%g% dg{lzmi(:ﬁ getl’vge Jw %Z@Se’s da ?agedgbgg(’?)ar 1sa{la§161g assists
s hl@msmr'pngaggw dfivegeds rfpmg@ 411 )irmrhg bhégel (@yevithias wedpesfotming the
engaiIes vidle015.N§ ABRGRows for a degree of lateral mandibular movement when
20 . wearing the device. This flaring will also assist in the more precise positioning of the
upper jaw, over the lower jaw, and will also ensure the additional space for prevention of
teeth grinding. The sectional elevation view of the driving bridgc (2) is also shown. The
fitting surfaces of the lower base plate (5), and the fitting surfaces ef the upper base plate

(6) are also shown. The guiding bridge (1) of the lower base plate engages into the space

25 (7) created between the lateral walls (3) of the uppér attachment apparatus.

FIG. Te represents a perspective view of the attachment apparatus of the device of
Option 1, showing closer detail of the shape of the wedges forming the driving bridge (2)
in the lateral walls (3) of the upper base plate (6), and showing closer detail of the shape of
30 wedges forming the guiding bridge (1) of the lower base plate (5) of the device.



(7) created between the lateral walls (3) of the upper
attachnment apparatus. FIG le represents a perspective
Wor@s/1037t he attachnment apparatus of the devi cRCDAU2008/000697

Option 1, showi ng closer detail of the shape of the -
wedges formng the driving bridge (2) in the latera
walls (3) of the upper base plate (6), and show ng
cl oser detail of the shape of wedges form ng the
guiding bridge (1) of the | owernibase plate (5) of the
device.FG |If shows a sagittal view of the typica
human skull when the nouth is in final resting or
opti mal cl osed position, and the resulting position of
t he mandi bul ar advancenent device of Option 1 with an
additional feature in the formof two tubes, for
exanpl e F1¢.0f shdve qpagitalsdevod! ielypicerhpmeh sinll glem thewouth is in final
SUGLd d ci rGular
nccrag, & i, Pl CRondnl GECIEhUBE, PRpien o the mendibule
beiadrpngproent devipreof] Qpiipnall Wélmruﬁ a@eﬂqmﬁl fehtore] iowesr fobasaé two tubes, for
pl base

Dl o npigtor BEREOR PR LAl S EER flich 1B plPRAL:
perforatlons The engagenent of the attachnent

devi ces A diRubh@bd @ﬁﬁfb%ra%&%ll{ﬂ &@1'1 l)ééc shaPes M@aqgﬁﬁemg within the
forn1n the driving d specific

shdipa m&aﬁggf f*isrwmdvawgate %ﬁ‘)r @‘é’ﬁb%ﬂlﬁﬁ sytfregi qﬁgﬁvedmp@rgt@se plate

1 1)X6), wWispdeti ey SEach Ride BRNENMIRPIC pbiforkingr Ot ruded, as
evi denced by the translation or novenent of the

condyle (4). The | ower base plate has a small circular
t ube enﬂ;ﬁdd&gﬁgﬁﬁdﬂ Ebg ithd tl@xcmnérhld%vib&be nmt}:i- folnﬁeofosfpc&ﬁ@lly shaped
ate and, c e a evi c
TredBsch Tl cnp RS B AP aap Sofaf Pl oy By pming ke
enoeuaechdmg duiding brédep &) atidil cassd tifeatandible tb be propnadd, B Rlenced by
1! HeSranAA L F el FhELIAG YA Ch can be attached to

oxygen source. T ncorpora "of these tubes (for
suctlon and oxygen dellvery pur poses) can permt

appl i Caﬁ‘h@ﬂ)v@ﬁ b&slagﬁa% H%VA Qrﬁal l‘,lg:um?'tﬁte% @(ﬂtdtang exmng within the

‘patency of a ost operati
r eBid-Epg of B Ibe‘-wl nigge g@w@nable aam td"ﬁesm’a?n @frvmmhél“rhe upper base plate

| gggé’ﬁgg&%baﬁ B dIREe erdbO4de® With tRASA A0 SurtdcBYFBie ufRS base plate,
20 and exits the midline which can be attached to an oxygen source.

Incorporation of these tubes (for suctic;n and oxygen delivery purposes) can permit
application of these devices in maintaining the patency of a patient's airway during post-
operative recovery following general anaesthesia, or where paramedical treatment,

25  following patient trauma, has occurred.

Further modification of this unique tubing arrangement is proposed, in which two
circular corresponding tubes, comprising of one tube located within a second outer tube,
are embedded within cach of the base plates. Each outer tube will have numerous small

30 perforations. These perforations will act as components of a suction device.



Further nodification of this unique tubing arrangenent
is proposed, in which two circular correspondi ng

WO 2984413¢Dnpri si ng of one tube | ocated w thi n BCEaU2098/000697
outer tube, are enbedded w thin each of the base
pl ates. Each outer tube wi Il have nunerous snal
perforations. These perforations wll act as
conmponents of a suction devicg,Siraultaneously, each
of the .inner tubes will be utlrlzed in the delivery of
oxygen, which will be able to be released at the end
Of b tpr,\/évys? haéf ,f&g\gfg%l tﬁflgrr%ln ; H&gltlﬂied% th a&cﬂ&&?%? oxygen, which
| nwrbquwbatt@ h‘greéeaﬂadbmha end3edoihgnbes) tn;.theziastaé mevginsef each base plate.
sagittal view of the typical human skull with the
nmout h wi de open, and the mandi bul ar advancenent device
of M@pdibalar AdvanqeimgatD é¢vicetMietiondut ncofrpaating 4 Buhgilar Section
scomponents of this particular device are shown. The
attachnent apparatus of the upper base Iate

this opifoi shpwessasiiehries of the tupinel biess s tHl Wﬁle&rp@mﬂbwdc open,
SP&Qihd HaHdiBhla? Q@«F&ﬁé%rﬁ%ﬁﬁ&@ée 62Dt i6 B1ac oMl ek HEk.
bet ween convex, straight or concaved shape) and which
perforn1the roIe of the driving bridge. (The

speci f Imaldamoﬁshmnmﬁ ge hid hertik NEAHAGkeOfe BhdWAET The Afttachment

of the natj.on of their exact
lopo@wwgpﬁaw e*aeﬁfﬁ?a%?zﬁ d“ﬁ’ﬁi’/ OPDs IGRHOrRGR vyt faces in the form
pOcﬁ‘isbécﬁmﬁﬂy b]’ﬁipédﬁedge:n@ﬁ ewiih ¢dukl vw;t bdtele@n@bnvieR; Sralghp@concaved

P 1 e and Phick BB RIS S nE NG {0l sftiontly Tobd wedges

amma t@htad omfeithdn shiasnf ghet pliyel ax dstemtma:mn (oL yheinteixadn positioning could
gtegafggidrgtg o?otssl:}gngleqmr’gbcr% sﬁn%nef%l &35%% cé B %}ége%%ies upper plate).
15t Ul wedgse ptojoh doamwirds amly asl tlheorndutﬂxfcéwseth1bc£$tgag'e0\mish the lower
t e (. f
f gaﬁtakﬁ%%{n'a@%&gﬁﬁg@& rr%a\% gkﬁ{lges%cﬁog Y)S\%%Ic% gea\t/t%gxgg ?@ tHRlower base
r efelt KBElle sybularisectiop eeidring sl rplegii apmtdim@eh:@es Tl tubular section
e
. 2(%?%% {Joggd * Qﬁ‘?&etﬁtp V\ﬁ Httllueaiggéllr e{-l)n mgg&er ﬁﬁva??fh‘é%@gree of
f oPweardimg ngamva@f:m baﬁedtqn lgdlu@vale@usfm%a Theﬁewﬁcally shaped
20 atW&%EH@F&ng@Q&% Wﬁar&fchxﬂéﬂ@aﬂﬁbéhﬁ?l)% an él%@k&ﬁact angle (9), which

anterior al an ane al i gni ng

caffiindéve Plémé’é g’yf"éw?fﬁ Rop sealpdd B‘Og’i‘st qie(yﬁze (Wflon’h'@ﬁ @gachment
exdpbathiué BOhO Béviceird lodMRdd aGRAEMYY, Along the plane aligning the lower canines.

The condyle in a rotated position ‘(4), hence exhibiting only minimal condylar

25 translation, is also shown.

The straight line shows the angle of contact of the specifically shaped wedges (2)
on the tubular section (1) when the mouth is in opcﬁ position. It also shows the extent of
the angle between the contact point on the tube by the upper jaw, relative to the vertical

30 axis through the centre of the tube. -



translation, is also shown. The straight Iine shows

the angle of contact of the specifically shaped wedges
W@ 20080413the t ubul ar section (1) when the nout hPEBADRD08/000697

open position. It also shows the extent of the angle

bet ween the contact point on the tube by the upper

jaw, relative to the vertical axis through the centre

of the tube.FIG 2b shows a sagittal view of the

typical human skull with the pputh in transition

towards closing, and the resulting position of the

“mandi bul ar advancenent device of Option 2, The

at t achngt 2€pﬁlaﬁr§‘tau%g1t{an e of Wemyﬂtalslﬂ%f ékﬁﬁ‘ldn)h the mouth in
shaped wedges , 1S contacting t | ower base pl ate

at Fs%we&ewarﬁwoams and fhe raulting ppwonaok tigumendityis tAdwancoment

( Lievidof©ptiod® seen by this diagram once the two
attachment .conponents of the device start engagi ng as
the mouth starts to close, the mandi bul ar advancenent

sdevi ce T mwmsmaapbmwa,rdx RViohd caogae&lﬁ&m e wedts (2), is
denonst.r at e the slant of the strai ine in_the

di SgFRHTS B 0”5% GP RIFte ALFROER aBRAT iR i %ﬁ Lorpgf a tubular section (1),
Coapennbd nagn b niide diaglags ofddahg e 4itaclitmdnh admSonems of ﬂhe device start

FI 2a Iels now driven further forward

Wi %%aﬁ’ﬂ% s ess rlgr CES 10 193 40 P8 %arlﬁqv?rﬁcgpe“égﬁ‘f‘%fs now in a

Th&)rwsﬂ/nmyn@weamopoéiehwoas demdnbtrasedplyi the slast (ﬁ'hhbl\ﬂra(gﬂl) line in the
IOFI &a r%&h@%% e &F c%ﬁ@ tbc@velexﬁ i naF°°tPgr%%“§%'gle“§@“ W#nﬁ%ged from that

cI dwad ipddGt Pon Thampntibls sewwl drivey fpdsr tforemrdowith nmich less force

”H&%d%wd% el Qﬁﬂ‘f{gcﬂt T@)Yévpcﬁmw}ar%glhé}pat%uz ;9(1 ﬁiﬁ%\éh%gm 4).

full "'engagenent o e attachnent “a
engagenment of the attachment apparat us, in the form of

the spegficablya §J&t9§ JieWed 4RSSy i) huxﬁz{ﬁdskglh ' Shen the mouth s in final
correspondi ng surface |ncorporat| ng a tubular sect

15 1568“% PT opHEek dased mesitipn| and chepacspltine rerdition efs tbe mandibular

evidianefent yvither GRA 2! falldvars R ARYERERbE &L aﬁe@ﬁ’mem apparatus.
condyle (4). The extreme forward displacement of the

bottomjaw, in relation to the top jaw, is
The engagement of the attachment apparatus, in the form of the specifically shaped

wedges (2), and the corresponding surface incorporating a tubular section (1), will cause

20  the mandible to be protruded, as evidenced by the translation or movement of the condyle

.

The <7xtréme forward displacement of the bottom jaw, in relation to the top jaw, is

shown in its final resting or optimal closed position once the mouth is fully closed, and

25 when the attachment apparatus is fully erigaged. As this diagram clearly shows, following
full engagement of the attachment apparatus, a protruded mandible is the result.

The extent of forward movement (x) of the mandible that occurs at this closed

position, when optimal contact between the two opposing attachment devices within the

. 30 base plates takes place, is shown, The forward translation of the condylar head during
optimal engagement of both mandibular components, is also illustrated (4).



shown in its final resting or optinmal closed position
once the nouth is fully closed, and when the

wa@eadaksent apparatus is fully engaged. As thi BCHAHY08M00697

clearly shows, following full engagenent of the
attachnment apparatus, a protruded mandible is the
result. The extent of forward novenent (x) of the
mandi bl e that occurs at this closed position, when
opti mal contact between the twd -opposing attachment
devices within the base plates takes place, is shown.
The forward translation of the condylar head during
opti mal engagenent of both nmandi bul ar conponents, is

al so i |lt'1@55t25 %B@vds (h@)perlp@tlnginé@‘BWﬁxct llb%crpgr{dsﬂ%lt b¥e plates of the

. Vi ew of pper and | ower base pl ates

n

maRaRgby! %rr adawarﬁ@érﬁéwe @ebipe @ Opfte shipspm Wﬂé%da aigesgertion of the
Sh@ehiert @W&sﬁ{@} |1M13Qfers§d%%eﬂ¥gttﬁ&a 2! or@ﬂﬂ@ gf?ﬁ Hase (p?zile (6), and

in_this version beln t he wedges on

pl §pdoves pitachpgntagger PR 148 YeaDMRRE ta@ fya\alat 35St (1)1 Frestetaled

© Vepisvait ﬂaelbwa Bekkeplhidlys) arm &@Qﬁﬁm séckibn (1HNRY »@iﬁ&aa h&8ber of linear

vi ew, of base 5) with the tubular

se%‘“t‘f%‘ﬁc‘{ ST‘?‘S (H%&EWPW°5 §°%‘PWP| hBPeroErsdlingpedots (10) will
s| ethande 1Y) aidloe ihto Cie qp4l rc&\h@dxt all Sta@ds 9Oths ham moheRient,
perforated linear slots (10) wll enhance the airfl ow

into the oral cavity at all stages of the device

10moveneRIG. F Gowde ﬁsmmr@cétmetm oftie ﬁmeﬁﬁﬂd\deww wave btes of the

tah anthifdr 30 cén?cvxxﬁ rde\P&S (B)ptlongz'S ‘?ljrl]mgtdgiegrég} %%:wg ﬁlgﬁgr details of the

ancement
f uenphepttadlrperit Iaspaoa‘tua hehoaplpgean a)tahﬂawm;hct p@}nmn@tafshe two wedges
[ I
r@b SQEHer\%pémna h@g% p@e?‘t%g)g zo p tschﬁgét%%gar%t % u? tqls Wés?ou being
at@‘&t‘l‘?ﬁ*@hiccw atus, in this version being the

15t ubul ar section (1). The positioning of the wedges can

be set anymhere ‘under the upper plate. In sone cases,

it mi gHithe douomng o dbcowedzes candbopseisiny whne wirlss the wppky @¥ata i some
t h@s@xt rrihﬁ& @'cﬁj 8 n@&sstaﬁﬁtouﬂﬁion mlc@E SredghSRANAL @)Qre‘?r{é sides of the

i ndi vi dual ui repents and e anount
f o‘fﬂRﬁ’rHﬂatﬂl%ﬁn Eﬁéﬂld“’éfi‘“ah’éﬁweﬂﬁméran‘f eiard tr avel can
be regul ated by the curvature or change of shape of

i vi ng wedges

the contact s the dri The
20 nlIhe amoun og i%rwarg displacement or mandibular forward travel can be regulated

25

30

by the curvature or change of shape of the contact surface of the driving wedges. The
change of shape will alter the ratio of downward travel 6f the upper jaw, in relation to the
lower jaw, while the lower jaw is being pushed forward. In some cases, even a slight
change in the shape of the circumference of the tubular section into a different shape (for

example, an oval shape), can further enhance the performance of the device.

The unique design of the contact surfaces of the cooperatmg members eases the
force needed to push the lower Jaw forward once the process is half way in downward
motion. Pushing down on the cylindrical shape of the mbular section at a slight angle 10 its
axis will require a certain effort for it to move in a side direction; but once the force is

moved towards the lower part of the curved surface, the force required is only a fraction of



change of shape will alter the ratio of downward
travel of the upper jaw, in relation to the [ower jaw,

waokioBe43ne | ower jaw i s being pushed forward. PEI/80298/000697

cases, even a slight change in the shape of the

circunference of the tubular section into a different

shape (for exanple, an oval shape), can further

enhance the performance of the device. The uni que

design of the contact surfacesl®f the cooperating

menbers eases the force needed to push the |ower jaw

forward once the process is half way in downward
notthoprigimhshbling doan s eheicophibindtion af urstraeedofawt thevement will

tu I
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is only a fraction ofthe ori force
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teeth grinding and cl enchi ng. f ows a sagit ?aﬁ

vi ew of the typical human skuII mhen the mouth is’in

f | nal r a&hwgmg irRBpofiBla WitHRS @bk RS f)lh@nthxsamgatf‘oh%emg within the
di bul ar advance
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de ll"%‘éa P* @‘ﬁq‘?‘”’%bﬁﬁ’ Pz‘ﬁ ngsdo‘?“filt%%ﬁ latg] oyt %Freé’flﬁﬁ’ YPRer base plate
14 on6h &ﬁpctml)pl Exsh tube bohi@ifies oF atshhBR cir@lar infbe WAGAAR@SIAb& fbrations.
wi thin each base plate, this |ocation being wthin the
| rngual surface of the |ower base plate (5), and the
pal at al Tisuloacesoplatcl{s) hap persudrias eubpleritiag (thin the mid-line of its base

re AN h rises. of || rcul ar

[ STRPEI KLy PR LR ST Bl g Tk, 5l oma
( Syirtwdes tebreersirdtédowithinlhe politeli ugfacei ¢fithe uppee basedplhtined exits the
1] nidifhcRARA A @%%g@h%&&&ed to a suction device,

he upper base ate as a simlar small circul ar
tube enmbedded mnthln the pal atal surface of the upper

bas e plats ﬁMo&Wch%& Rite SHetlehidf M&Qta%{a]&? E@ﬁceg Qn case, in

¥ gen source. previ ous versi ons
of TEHermLek te ﬁWﬁ’rﬁca’éVeﬂ}‘P?}’éswch% (@hiond tinas;enresmdmetubldarmcﬁon m,

Of wilDauSPMe inddnaild i behpiREed a4 %5&&&9 by e Qrahﬂeﬁlon or movement of
h’deglf) d| ng tubul ar section (1), will cause the
Qe @ be protruded, as evi denced by the
transl ati on or novenent of

The lower base plate has a small circular tube embedded and exiting within the
mid-line of the base plate and can be attached to a suction device. The upper base plate
has a similar small circular tube embedded within the palatal surface of the upper base
25 plate, and exits the midline which can be attached to an oxygen source.

Incorporation of these tubes (for suction and oxygen delivery purposes) can permit
application of these devices in maintaining the patency of a patients’ airway during post-
operative recovery following general anaesthesia, or where paramedical treatment,

30 following patient trauma, has occurred.



the condyle (4). The | ower base plate has a snal
circular tube enbedded and exiting within the md-1ine
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devi ce. The upper base plate has a simlar snal

circular tube enbedded within the palatal surface of

t he upper base plate, and exits the mdline which can

be attached to an oxygen source. |ncorporation of

these tubes (for suction and -oygen delivery purposes)
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nmechani sm are the key to
The various components of this particular device are shown, The use of magnets

and the unique configuration of the side piate and the adjustment mechanism are the key to

20  this particular option of the mandibular advancement device. A number of magnets are

25
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fully embedded in a casing in the base plates (5) and (6) of the device.

In this version, two side plates (22), are located on either side of the upper base
plate 6. Each of these side plates 22 function as followers (22A) are shaped so as to push
on to an opposing cam 23 in the form of an adjustment mechanism 24, provided by two
off-centre pins (12), which are located in the opposing outer side of the lower base plate
(5), which has been adapted to fit the lower jaw of a wearer, The purpose of the pins (12)
and followers (224) is to guide the upper plates (6) relative to the lower plates (5) as the

Jaws are closed.
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is of great inportance in the treatnment of Sleep

Di sor defhasiefBctefirhindipulas adyancementob tieheyver iaysis pehievied by the fact that

2051 $ERnARERER or Biifhct RRAE: SHih BNk A BB IRE uppA B Piate (5) oreates
a forward force on the opposing adjustment mechanism (the pin (12)). In turn, the
downward force by the side plate during the closure of the. mouth, and its subsequent
contact with the opposing pin, will force the lower jaw to have no other alternative but to
be pushed forward in such a manner that the mandible is prevented from dropping into an

25 inferior and posterior position.

The unique feature of the design of this side plate is that the amount of curvature -
starting from straight line to a severe radius - can be altered to individual needs, because
the ratio of the required amount of forward travel, in relation to the downward travet of the

30 upper jaw, can be controlled and adjusted. Basing the design of this device on this unique
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Because the pin (12) is oval shaped, rather than round, and is of varying
circumference, the first contact points of the two base plates of the splint can be easily
altered and/or adjusted, at any stage, hence providing a mandibular advancement device
which is adjustable to individual requirements.

25

This flexibility of fitting, enables the attainment of greater forward travel of the

lower jaw. The opposing adjustment pin can be rotated in a way that will enable greater

forward movement of the lower jaw (mandibular protrusion), if required.

30 The unique locking of the adjustment pin in an anticlockwise rotation, ensures that
any downward force of the upper base plate on the pin (12) prevents it from rotating in an



increments, than in prior mandi bul ar advancenent
devi ces, hence the device can be finetuned nore
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| oanetvnpase plate (5) is designed to house a number. of
magnets that wll performa spongy |ow resistance
novenment of the splint. The magnetic forces created by
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ﬁgéhtgt?g) até? gl{ognﬁ%ggeggﬁggﬁer&ggéém%ﬁ %er?EJ%ﬁcg t%_ %gﬁlﬁrgmg ngts which
s cara ebevdtd mxp@mmmhnt amatawsuoﬁ ths lowrs baseglatc@V). e magnets on the
c Oc'ﬂgﬁq Sur f‘a Sqqttl%t @ﬁc&%ﬁéhﬂcg{]apgﬁr)am%ﬁe RsBleRipbEed completely within

con
the casmg, and thereby not exposed directly into the oral cavity. These generate an
opposing force to similar magnets (7) which are seen to be embedded in the attachment
apparatus of the lower base plate on both the proximal (11) and distal (13) surfaces of the

plate.

-

‘The positioning of the magnets within the upper and lower part of the splint and
their polarities will vary for some individual cases. It is quite possible that the opposing
forces of the magnets might be reversed and used as attracting forces in some individual
applications. It is also possible to place magnets on the flat inner surfaces of the upper and

lower splints.

FIG. 3b shows a sagittal view of the typical human skull with the mouth in

transition towards closing, and the resulting position of the mandibular advancement
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20 The positioning of magnets, together with the unique configuration of the side plate
(including the buffer hook) and the adjustment mechanism is shown. The extent of forward
displacement of the mandible is represented by Z1. The degree of forward mandibular
movement is regulated by the contact between the guiding pin (12), and the contact distal
surface angle of the upper attachment appatatus (2).

25 :

The amount of translational movement of the condylar head during optimal contact

of both attachment apparatus is represented.

The overall effect of this contact between upper and lower attachment apparatus in
30 this particular version of the device is a unique ‘spongy effect” in which the closer the base
plates engage, the more the magnets push the jaw open, due to the same polarity of the



al so conmence to generate an opposing force to the
magnets in the rear upper magnetic conpartnent (15).
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upwar ds, which starts to partially open the nouth.

FIG 3c shows a sagittal view of the typical human
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cl osed position, and the resulting position of the
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n see st mandi bul ar advancenent devi ces.
It will reduce the degree of occlusal parafunctiona

forces 9R 1606 KAy bak RASK: AlcALEfube exiting within the midline of its base
plate, and will be attached to a suction device. The uppcr base plate has a similar small
circular tube embedded within its palatal surface , and exits the midline which attaches to

an oxygen source.

The engagement of the vnique attachment apparatus, with the aid of the guiding
pin (12) and the assistance of the repelling force of the magnetic field, will cause the

mandible to be protruded (as evidenced by the translation or movement of the condyle (4)).

Further modification of this unique tubing arrangement is proposed, in which two
circular corresponding tubes, comprising of one tube located within a second outer tube,
are embedded within each of the base plates. Each outer tube will have numerous small

perforations. These perforations will facilitate the suction action of the device.



FIG 3d shows a sagittal view of the typical human
skull when the nmouth is in final resting or optinal
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circular correspondi ng tubes, conprising of one tube
10| ceesitied within a second outer tube, are enbedded

wi thin each of the base plates. Each outer tube wll
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utilized in the delivery of oxygen, which will be able

td’oﬁ‘é‘ P-el eased at the end of both tubes, at the distal
15margi ns of each base plate. FIG 3e shovvs a
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RSB B AU o O afvancenent devi ce
- Option 3 when nmouth is in a closed
20 The positioning of magnets (13) and their casing (16), together with the unique
configuration of the side plate, including the buffer hook 17, and the adjustment

mechanism (12) is shown.

As described above, the inner cﬁrvature of each of these side plates (22), has an
25 engagement surface 32 that includes an alternating convex and concave surface. When this
curvature comes in contact with the opposing cam 23/ adjustment mechanism (the pin
(12)), the lower jaw will be propelled forward. This resulting mandibular advancement of
the lower base plate is of critical importance, in that it opens the airway and allows the
breathing capacity and air intake to be increased.
30



position. FIG 3g shows a front elevation view of the
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wa@edaanesnent device Option 3 when nouth is i n BCYAUS®8/000697
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t havar@tment Abvitd Optierg8i khe lematemof the drivingapiate (22wetelatlpn to the

rel a rllgo]?mt(f)z) wq)%n gnoc\:/g?l\/}ia{ig afsg @lYo%vn ‘ch Lal??mg distances from the axis point
to the point of contact with the drx\/mg plate due to the rotation and adjustment of the pin,

are illustrated.

20
The oval shape of the pin (12), once rotated, will alter the distance between the axis

of the pin, and the contact point of the upper base plate. This means that the starting
position of the travel of the lower jaw, can be controlled at more precise increments, than
in prior mandibular advancement devices, hence the device can be fine-tuned more
25 successfully for best performance, and be specifically tailored for different occlusions and

different shaped dental arches.

FIG. 3k is the three-dimensional view of the components of the side driving plate

of the mandibular advancement device Option 3. The possible location of the magnet

30 compartments (11), and (13) on the lower base plate, and the magnetic compartments
within side driving plate (22) of the upper base plate are also shown. In this instance, the



upper jaw, can be controlled and adjusted. Basing the

design of this device on this unique relationship
wWheirsaers’t he of f centre pin and opposi ng cur veRCT/AU2008/000697

surfaces in the design of the driving plate, is of

maj or i nnovation. FIG 3] shows the three-di nensiona

vi ew showi ng | ocation of the adjustnent nmechani sm

(pin) which is located in the | ower attachnent

conponents of the mandi bul ar “#dvancenent devi ce Option
- 3. The location of the dr|V|ng plate (22) in relatlon
to the guiding ontact i§ alsa
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di ¢ RIveejabatonefatlingbaclaxirds. of the pin, and the contact
poi nt of the upper base plate. This neans that the
starting position of the travel of the lower jaw, can
be contAdvhitegoaty, meaepler @ahs present ingergine srovidearrange of mandibular

r v
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YRABENPIHEN IR LindmetlivRBes bl e | ocat fon of
tg%r et Icorrpart}nsnts (ril)me ané (13) on the | ower
base pI ate, and the magnetic conpartnents wthin side

dri vi ngnRfhfed d#thinOthe [doger BPRN oBAGHR ¢Il tRése rdn@ibalab @dvancement -
shown. In this instance, thedevice is in. ful
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pokivicenit, the ResRivHEY £h somasetsa! reaneibRiat FREHPORT hx’ﬁﬁg"@&f‘ﬁ?‘ with
150f repd1@ 16104t lﬁ@m@zflﬁmg PBtidne c@hifoft] A pdured dhehr arrgagenl therattachment

the | owest point of the upper base driving plate (2).

Th?pé’af&%i“(’ﬁfensures that the driving plate (2) and the

buffer hook (17) restri’cts the lower jaw fromfalling

backwar.ds. vant a . t he. . :

i nvent iﬂ'ﬁ nﬁv \PFQRgS %g%xlab n&gl% t eglrcct: ogtlo% gr%%gglgned with the

intention of protruding the mandnble up to the optlmal protrusive position possible. This is

5

20 created in order to increase the posterior airway space within the pharynx adjacent to the
tongue base, and hence ensure unhindered airflow into the lungs while the patient is

sleeping.

The cooperating member attachment apparatus of each of the device options are
25 located either on each base plate within the central occlusal surfaces of the posterior teeth
(Option 1) or anteriorly, along the plane aligning the lower canines (Option 2), or on the

buccal surfaces of the posterior teeth (Option 3).

Each device option also has further optional components, in the form of a tube for
30 the delivery of oxygen, which is incorporated into the upper base plate, and a suction tube
that is incorporated into the lower base plate. This additional component permits



advancenent devi ces, each of which share the comon
benefits of being adjustable to individua

wo e@eitesnent s, while at the sanme tine, havi ng PERATRIUB/000697
confort, greatly reduced risk of occlusal changes (by
havi ng a uni que | ow contact force between opposing
bite plates), low |likelihood of fracture, and hence a
greater likelihood of |ongevity than previously
desi gned mandi bul ar advancenenis .devi ces. | ncor porat ed
within the design of all options of these mandi bul ar
advancenent devices is the possibility of sone |ateral
nasashlibationrof ehegd! B&ii @8 $n miiasnihSthk w@ﬁdyama piitAl's a8GaY during post-

to both nmmintai ati ent,  conf and  reduced shear
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pr typlosig pavend trbwrhelias acbuaad.ement devi ce options arc

designed with the intention of protruding the mandible’

up to the optimal protrusive position possible. This
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vvhdﬂl\es tizenpdibleforwird. sleaepihndegrihel motupe»eamovngemten’g@ded by the
at er%?é‘%ﬁ”éha BP{h%tc‘dﬁm f%ﬁ‘?&g b@f e‘eJl1 ?zﬁ,‘ﬁ %ch{’?;}paﬁfu% within

elt on eac ase pI e cen
oc@k@éﬁﬁpgﬁTfaces of the posterlor teeth (Cptlon 1) or
jpanteriorly, -aiong the plane aligning the | ower canines
(Option 2), or on the buccal surfaces of the posterior
teeth (lpehcomersipulaEsevicelavtighe ulizdsomagretso tagaer rithhélre unique

ommmhmmmm@ Blatei(ihciblifie LRI 80Rf hddk) methé Q&JuMﬂsm mechanism
ch is incorporated into

i ver 1? whi
‘O‘E)g)s 15yl adgmetaerg ifAchisyedwisa bethdke ynper and )ower base plate

I nﬁﬂm@ﬂ&ﬂ’d aﬁ&i cxhgakéli duiigg h{é\dﬁrcl(ﬁﬁi%efi&h F ﬁlesemc%latcs is shaped so as to

addi tional co onent erm tsapplicati n of t hes
15 SR 88 % A0 AR PGSR HEHE o rSagh G ecimperstnd lower base

al pslmy:oﬂpdsneﬁg 120 Stag e Frdhty® WithiRY Weérvatd alrha:gmmgrepulsmn between

es[aarln?]%ggg?s/ i ﬁt%h%’F%ﬁlﬁ’ Wgéggg Eu?lpe%dfw% aelnd en. gt}cgs? I&le lower jaw

protrusxon Such engagement initiates a magnetic repulsion force from the various magnets
placed within the attachment apparatus, This creates a unique low contact force between
20 opposing bite plates, and the constant working of the jaw by closure, and then reflex partial
opening due to the magnetic repulsion. It is postulated that this unique mechanism will
lower the risk of occlusal changes ofien seen with most mandibular advancement devices.
This low force of contact between opposing base plates will reduce the degree of occlusal
parafunctional forces on the plates. This unique configuration of the side plate (including
25 the bgffer hook) and the adjustment mechanism and the inclusion of magnets will also
enhance the longevity of the device reducing the likelihood of fracture, thereby preventing
a common problem with many mandibular advancement splints. These particular features
also have applications in the treatment of temporomandibular disorders, by reducing the
_ effective generation of pressure from noctumnal occlusal parafunctional habits.
30



The attachnent apparatus nechani sns of each device
option are adjustable, at |east during manufacture,
Warwsadizost nent s are dependent on the biting sRCT/AT2008000697

the device that drives the mandi bl e forward. Hence,

t he degree of protrusive novenent is guided by the

angl e and shape of the contact surfaces between

opposi ng attachnment apparatus within each base plate.

In one particul ar device whichutilizes magnets

together with the unique configuration of the side
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Th&@@D¥ar ti cul ar features al so have applications in
the treatnment of tenporonmandi bul ar disorders, by

: 20r educi nﬂ)etrgt%rence in this specification to any prior publication (or information derived

from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived - from it) or known matter forms part of the common general
knowledge in the field of endeavour to which this specification relates.
25 | |

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" and
"somprising”, will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers or

30 steps.
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effective generation of pressure from nocturna

occl usal parafunctional habits.|ncorporated within the
waele®sgs3ed all three mandi bul ar advancenment derRCT/AU2008/000697
options is the possibility of sone |ateral mandi bul ar
excursions. This is inportant with regard to both

patient confort, and reduced shear stresses on the
attachnment apparatus itself. Each nandi bul ar

advancenent device option also | be structured in a
manner such as to ensure unrestricted vertica

dlnen3|onal %ﬁgglng bet ween opposi ng base plates. This
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of integers or steps but not the exclusion of any
ot her integer or Step or group of integers or
WG @Bs4BIAGRAM LEGEND 1 Attachnent apparatus oPCT/AB2008/000697
| oner base plate (guiding bridge) 2 Attachnent
apparatus on the upper base plate (driving
bridge/plate) 3 Lateral walls of the attachnent
apparatus on the upper base plate 4 Condyle in a :
rotated position 4a Condyl ar -positi on when the nouth
is open 4b Condyl ar position after condyl ar
translation 5 Lower base plate 6 Upper base plate 7
Disgit anfe@rd@aﬁme ohdngein Attarabf hakdryaS iRivastitef thalsendyle upon the
Cont oi nt bet ween
Sl pibinans daesee o BF FGHE? RipalB o Cub EhAE 3h Bfstanc)
1 ZDefasksl#ghdpi. n |n the | ower base plate 13 Rear Iovver
netic co nt .14 FEr
m%%p o TRESSED qg gg e iy in t%e rfulgggrﬁéei-? %gﬁagg?nggﬁé b&ttOrn iz, in relation to
5 MagRettkg bdsiBod (véren Iﬂ@okouﬂQWfFSIfaltl)eom)A Fol | ower

YA represents the extent of forward displacement of the mandible.



23 Cam 24 Adjustnment Mechani sm 30 First section 32
Engagenent surface 34 Second section 36 Third

waeewsilonsXt represents the change in di stance oPCT/AB2008/000697
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10

15

20

25

forward novenent of the condyle upon the nonth cl osing

and engagi ng of the attachnment apparatus (i.e. the

change in distance) between 4b and 4. Yl represents

the change in the full forward distance of the bottom

jaw, in relation to its start?hg position (when the

mouth was fully open). ZI represents the extent of

forward di spl acenent of the mandi bl e. THE CLAI M5

DHEF BN INGM$HBEF UISIGT T R IARENRED N AREAEF OB LOX S evi ce for

posi tioning upper and |ower jaws, including a cam
associated with one of the jaws and a fol | ower . e
adsoci atedbvise fo1 nOREORDG BPPEF A0¢ loMisRIaS! INBERS A 43T AFogAtcd With

engagegende tl?bg?\fvm a%il&ber%s@a_ﬁtle@%ﬁ (HROURS fawl, IR fElRWNe Paving an
advance one the jaws relative to the ot h&xr?égs

th .
j aws aeugaginenskaurfape whird teslpics aepsSAharAm 10 SqWRAT Y ‘tefrFB"' Jaws

cam i s Jiftivk REnE HheR @ thedavi 41 @BSAL he pin is
asynmetrical such that ‘rotation of the pin allows for
adj ustmrent of the distance by which the one jaw is

advancgfle 4&liat biv&aik01.t RRer&ih MR cand is 1hhike dewi 6fa pfn @ildathenpin is

2, wherein the pinp has an oyqid.cr.pss-.section. Th

devi ce aﬁf“”éﬂ"é‘ia}rg‘fﬂ et ?,tatWﬁé’¥ g‘lcﬁmf Hgowﬁ if(?f 3d us%\'?r%rn %1(?1?6 lé%IH]? ‘gace by
be rot ahed theono ey diadeatddaslaive ty thefodrer.adj ust ment. 5 .

The device of any one of clains 1 to 4, wherein the
follower includes: a first section which defines a

fiy.st aueyattepdtlhint Brwiherein thapin hef art dwoidemepageatient

4, The device of claim 2 or 3, wherein the pin is axr_anged to be rotated in one

direction only, for adjustment.

5. The device of any one of claims 1 to 4, wherein the follower includes:

a first section which defines a first curved path forming part of t_he engagement
surfécc associated with movement when the jaws are open;
a second section which defines a second curved path forming part of the
engagemcnt surface associated with the jaws when closed together; and
a third section defining a third curved path that forms part of the engagement
surface that transitions between the first and second curved paths, the third curved

- path being ramped toward the second curved path to effect progressive

advancement of the one jaw as the jaws are closed together.

6. The device of claim 5, wherein the first section includes a hook to restrict

disengagement of the follower from the cam,



surface associated with novenent when the jaws are
open; a second section which defines a second curved
w@ai08/1468rm ng part of the engagenent surface aRGDAUA08€00697

with the jaws when cl osed together; and a third

section defining a third curved path that forns part

of the engagenent surface that transitions between the

first and second curved paths, the third curved path

bei ng ranped toward the second3@urved path to effect

progressi ve advancenent of the one jaw as the jaws are

closed together. 6. The device of claim5, wherein the

first s&eadaiveohanyueof aaimsdktoboinpleding i tipper and lower base plate for

di senga

devi ce gﬁ%ﬂ% uggeétag@lot@} a\%\"%ﬂc garstp @}ﬁte@ lfl: %g}an%cdg% ganal a I'FSPCCIIVC

and | ol % ssarg|oafadloper: fltnent to upper and | ower

jaws, the base plates being arranged to carry a
§pect|ve one of the earn or follower. 8. The device
cl ai Fiedevighaf dpim 1 rdiersasie rspinies areeprpyidnd wigdmagrets arranged

nragnet Ser&b@!n@eéiemezﬁ%né %pﬁ%%tfoﬁe W?Aah& u glug@l $&er base

force b tvveen th per and | ower base tes
bi as t HEAEHhE 15 %%%‘eﬂ%tm%wm@ mqstsqqnpdptazmtcy@e other
to the jevher jaw. 9. The device of claim8, wherein

the base plates are provided with magnets to exert a
magnetic attractive force between the plate when the
100n®. j avilliesieeidy afrutzal 8 %&Eﬂn\tﬁb Bage pla@s ﬁébﬁfvde@%th%a hets to exert a

assi st ai.ni in t 03|t|on

The devr%l%egwcf m&?ﬁt} onog %5#3\,\&%1’1?“ °’©t SQRE PR 1 aldﬁ‘%%‘ced relative
f ol | owde theotlienjamtte afsit mrmdmtammgd& jpWvsinehatpbsmiaed to

one of the upper or lower plates. 11. The device of

claim 10, wherein two followers, in the formof side
pl B es Thgdevieg efaoh et afslabppdii 9, evhsicthale foflowerds mfthd fomm of a side

15upper (ﬂaté &%ﬁwb@%&'@tuﬁﬁoﬁme}g?ﬁ??e“ ce of claim

11, wherein two cans adj ust abl e pins,
are

11.  The device of claim 10, wherein two followers, in the form of side plates, are

attached to opposite sides of one of the upper or lower base plates.

20 12.  The device of claim 11, wherein two cams, in the form of adjustable pins, are
provided on opposite sides of the other one of the upper or lower base plates for

engagement with the associated side plates.

13. A mandibular advancement device which comprises both an upper and a lower
25 ' base plate for fitment with a rcspcptivc upper and lower jaw, the base plate having
co-operating portions that engage during closing of the jaws to cause protrusion of

the mandible,

14, The device as claimed in claim 13, wherein the portions are arranged to enable

30 lateral movement between the base plates during the closing of the lower jaw.



provi ded on opposite sides of the other one of the
upper or | ower base plates for engagenent with the
wa®saisred side plates. 13. A mandi bul ar advaPCEABRI08/000697
devi ce which conprises both an upper and a | ower base
plate for fitment with a respective upper and | ower
jaw, the base plate having co-operating portions that
engage during closing of the jaws to cause protrusion
of the mandi ble. 14. The devitle- as clained in claim
13, wherein the portions are arranged to enable
| ateral novenent between the base pjates during the
closing of the lowerjaw. 15. The device as clained in
mher of 0
B
| at er asbumntllsrfarﬁd siietbagiers to beidg @mve m&ral Tiowergeny betwregpsthe jaws.
clainmed in claim16, wherein the side barriers forma
tapered channel to guide the first and second
5 cd6per Biel degicrandeimsd imedgmal6; ghereinthe side barrices fey p tgergd channel
C! i Ml oo YU Aoofd @oPBtind Adhbtf int$BkfAd  he
portlon§ contact during closing of the jaws so as to
progressively force the lower jaw forward relative to

the Uppl?erde'vw@‘ﬁ’s chined iRan e dTR1A8s €3 B I@d/hbrem){h@wwfs contact
cl ai ns 17, wherein the portions are s

e dgesdurizg. g BbURGEVRs &f 41 MEETHTYIAEh 2o fyforvend

10 13 t o LBivédah&ippet fag. portions are located on either
side of each of the base plates. 20. The device as

clainmed in any one of clainms 13 to 19, wherein one of

t he, poﬂ,ej @d%cei & @ailmad &f ahyl ynecoft @idisng o ulde whereini the panidns are
t he ot ortion is arranged to contact the outer

surfac a ?1 %@‘%ube portion, 2 1. The device as

clained in cIa|n120 wherein the tube portion is

. | i : .
5 P A0 SRk TGy SR U8 2 678, b B0 e

located on cxther side of each of the base plates.

'20.  The device as claimed in any one of claims 13 to 19, whereinone of the portions is
a laterally extending tube portion and the other portion is arranged to- contact the

20 outer surface of the tube portion.

21, The device as claimed in claim 20, wherein the tube portion is provided with one or

more apertures along its fength to facilitate breathing of the wearer.

25 22, | The device as claimed in any one of claims 13 to 21, wherein the upper and lower
base plates are provided with opposing magnets to repel the upper and lowe; base

plates from close abutment.

93, The device as claimed in claim 22, wherein the opposed magnets bias the upper and
30 lower base plates in both forward and backward directions to provide controlled

repuision of one base plate relative to the other base plate.



22. The device as clainmed in any one of clainms 13 to

21, wherein the upper and | ower base plates are
w@e@sitgis® wi t h opposi ng magnets to repel the uP@EBEAUA198/000697

| oner base plates fromclose abutnent. 23. The device

as clainmed in claim22, wherein the opposed nmagnets

bi as the upper and | ower base plates in both forward

and backward directions to provide controlled

repul sion of one base plate retative to the other base

pl ate.24. The device as clainmed in claim22 or 23,

wherein the co-operating portions include a

speci fically shaped portion on one of the base- plates
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attach t apparatus, wherein engagenent of the

attachment apparatus during closing of the jaws causes

protrusion of the mandible and allows relative latera
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menber |s in the formof a tubular section ex

| at er al A8 £hwesiHawptiaghaent apRotams v@e@pepmagﬂgent of the
1omenber ;mscunnmt Pakt fﬂﬂlﬁﬁg AoshiESH thd B k%swgﬁ%l&%fftﬁecﬁandnble

arranged,t 8 con act with a outer surface of
t ubul art2d &0PV% 3“28 la‘ﬂ*ﬁlemaw?eeb dween) the jasvs Yherein gnereooperating

25, vWeﬁe&mtr&r ishie the Witvetl 6fra t6@B4risedlioh Sxted kNIRRT Bctween the j Jaws and
protru vvardlléthrou h eith r S|de of the wearer’
nout h. EOREV e MeEORY L e e e Ioglan'f*pfslﬁ%e?hél’“ﬁ‘ surface

t he ot maangcdmpmnaxbl Wigh areoulee Burffae bfrembhlacdebitad sur f ace
15faces which extend anteriorly and downwardly so as to
progreSS| vely force the lower jaw forward relative to

t 6. upgbe dedive iam chagspbinsaaitn2, ehl&telwehmvﬂaeadcn&ewwgcd to

the ba%?otﬁld@&ﬁ%ax‘aw thlroggl%l&mgrl & J fthetvsl;]e%re} 'S mouth.

27.  The device as claimed in claim 25, wherein the other cooperating member includes
20 inclined surface faces which extend anteriorly and downwardly so as to
progressively force the lower jaw forward relative to the upper jaw in response to

relative movement between the base plates during closing of the jaws.

28.  The device as claimed in claim 27, wherein the inclined surface is able to slide
25 along the outer surface of the tubular section to allow relative lateral movement
between the jaws.

29. A mandibular advancement device which comprises both an upper and a lower base
plate, wherein the upper base plate incorporates two side plates, which are located |

30 on either side of the upper base plate, each side plate including a curved

engagement surface that co-operates with the lower plate to enable controlled



28. The device as clainmed in claim27, wherein the

inclined surface is able to slide along the outer
waBaew’df the tubul ar section to all ow rel at PEAU2008/000697

| ateral novenment between the jaws. 29. A mandi bul ar

advancenent devi ce which conprises both an upper and a

| ower base plate, wherein the upper base plate

i ncorporates two side plates, which are | ocated on

ei ther side of the upper base3plate, each side plate

i ncluding a curved engagenent surface that co-operates

with the |ower plate to enable controll edforward

MoV enerrwall ovedwsrofjsaawasiatvhe thippeper amblovemiase phge are moved

pl at es anﬁ noved together. 30. The device of claim?29

wher ei IP8P'HE" si de pl ates each include a hook to assi st

in keeping the two base plates fromseparating wthin

<t t}@hngﬁhh ev?’c]é ) -elz:rl]agﬁn esﬁcgc}% tlé CJI& aé C??c'il ?%udghasﬁg&grntglt é]ssist in
5an opph&pmg MW®amwesﬁwhapWMg within l’he mathn of two

off-centre pins, which are |l ocated in the opposing

outer side of the |ower base plate. 32. The device of

cl3di m 3he devivsrofichine 3¢ hr 30} wdereimeachefha side majes afershansd so as to

f orm ohus‘?lrbnqg fan %F[ﬂ)%ﬁ'lg aﬁﬁbﬁmcxﬁ%ecﬁ&ﬁsﬂ q}{ 't&Q‘onrt oFtlw%'dﬁc%%trc pms

wherei n 't he oval® I n'cross-section so that the
pi n, origh F‘U’tlmﬂ@d in ke joppaging Eptet Fide of the leerbaperldeen t he
loaxis of the pin, and a contact p0|nt wi th the upper

base plate whereby to allow ustnent of the

r at | Vhe peyasetaf SHA G ofhereia eafglp@a At PSHERISE-S I Fthe form of an
pl at es off3dnwelgie devi ce of claim 33, mhereln t he '
adj ustnmrent i s achieved by anticl ockwi se rotation and
| ocki ng of the pin agai nst reverse novenent. 35. A

megadi bqhaae\a&vmzam vdx@i\éircﬁe\@ﬁﬂ asrmebmpcrrmescubmtsh tlan the pin,
dur i

supper and a jﬁ at e mC|ch
s oPbel ngrgropisd ilaes Go Rafie PP uEARY st A5 o contact poin
mandi blséth the upper base plate whexeby to "allow for adjustment of the relative

positioning of the upper and lower base plates.

34,  The device of claim 33, wherein the adjustment is achieved by anticlockwise

20 rotation and locking of the pin against reverse movement.

35. A mandibular advancement device which comprises both an upper and a lower base

plate which engage during closing of the jaws to cause protrusion of the mandible
- 25 and allow relative lateral movement bethen the jaws, wherein each of the base
plates has magnets mounted therein arranged so as to establish a magnetic repulsion
between the magnets which opposes the dropping of the jaw ‘and enhances the

lower jaw protrusion.

30 36, The device of claim 35, wherein the magnets are opposed so as 1o repel the upper

and lower base plates from close contact.



and allow relative |lateral novenent between the jaws,
wherei n each of the base plates has magnets nounted

W@ b@sairs7arranged so as to establish a nagnet i BCT/AU2008/000697
repul si on between the nagnets which opposes the

droppi ng of the jaw and enhances the | owerjaw

protrusion. 36, The device of claim35, wherein the

magnets are opposed so as to repel the upper and | ower

base plates fromcl ose contact3®7. The device of claim

35, wherein the opposed nmagnets force the upper and

| oner base plates in both forward and backward

directions to provide controlled repulsion of one base

pl atLe regl ativ 0,.th se 38.. The device

as %21 ai ?r%cdéevhcgatrﬁ Cla’mgs %rflgqﬁ% ’?3‘% e?om???ets pres derpppsfeand lower
base pl kaseplaienod lmﬂlefomvérd lehdwekwad daogioss @raid @htrdlRA repulsion
base pl kran d on the other

base pl %toggp asg?’g’ﬁe rggg{r'rcetﬁttﬁ%&m EVahe g"ﬁgagement surface

of the foll ower durlng cl osing of the Jams so as to

prqgre far I for elat ve t

P uppar Fatee' GAAkL T alfEhe LENRI LR R LT Bpe pltes
cl ai ns ixclpde Bdllowpregresinged: 3cond eﬂtm@ase@lefwst amﬁa gmtihpla arranged on
tube c I Vi

Stcti on ourisn bul PAETr e p D Rkl Wil BF e fotlower
subst arff9igs |osing qfeth%umfs@raé te| eEngrastiealy Yiireeh theelfmpxemefomard

10t 0 t he BRGAMBAWAIpPE: j8lvaW ngs and/ or exanpl es.

39, The device as claimed in any‘onc of claims 1 to 38, wherein the device is fitted

with a tube coupling for delivery of oxygen and a tube for suction purposes.

15 40. A mandibular advancement device, substantially as hercinbefore described with

reference to the accompanying drawings and/or examples.



