- 1 - MANDI BULAR ADVANCEMENT DEVI CE Rel ated Applications 5This application
clainms priority from Australian Provisional Patent Application No.
2007902628 i.tgd States Patent Application No. 60/930841 the contents
of which ar\z\g&ﬂ}ﬁgglrﬁbgr ated herein by reference. Field of CHEPHERST on 10
This invention relates to a nmandi bul ar advancenment device, and nore
particul arly, but not exclusively, to a mandi bul ar advancenent devi ce which
has application in the treatnment of Sleep Di sordered Breathing, such as
snoring, obstructive sl eep apnoea, upper airway resistance syndrone, and
certain Tenpor onmandi bul ar Di sorders. 15‘I§éckgr ound of the Invention

Mandi bul ar advancenent devi ces endeavour to treat snoring, obstructive

sl eep apnoea, and upper air i ; - odi fication of this
technol ogy may 20 al so be u@gﬁﬂggﬁ%gfég\tﬁ%ﬁg@%&@ |"§t(1jlﬁe)1r Di sorders. There
are many different types of mandi bul ar advancenent splints currently

avai | abl e. | n {RikddCARALatichhese devices tend to involve application of a
splint to eitfier one arch only (George, 2001) or both dental arches (Pancer
etal, 2001; Henke et al, 2000). A 25 typical exanple has a maxillary arch
fitting device w tthiaagiiedtion agind pdority gromhdesttalnfiretiechabRatent tArelidanfer i or
surface of theu el Bty aldi {red! Rl Paldh® ApPiStaFRIRY /L3061 ! QWRLnERNEL bul ar

which are incorporated herein by reference. -

Field of the Invention

10
This invention relates 1o a mandibular advancement device, and more particularly,
but not exclusively, 1o a mandibular advancement device which ‘bas application in the
treatment of Sleep Disordered Breathing, such as snoring, obstructive sleep apnoea, upper
airway resistance syndﬁ*omc, and certain Temporomandibular Diserders.
15

Backeround of the Invention

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 gplints currently

available. In principal, these devices tend to involve application of a splint to ¢ither onc

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

25 typical example has & maxillary arch fitting device with a small acrylic lug that is fitted

| 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



i nci sors which holds the mandi ble marginally forward, and assists in
resol ving sl eep disordered breathing, Oher designs have both the nmaxillary

and ”andib%kg&m 57%§ engaged with either a spring or screw | ock designed
nmetal attac appar at us whi ch 30 hol ds the mandi bl e Yol REF4%tE to the
intensity of the contact force between opposing bite apparatus, nost of

t hese mandi bul ar advancenent devices often have a risk of occlusal

changes. The tendency of nany of these devices to fracture over prol onged
time, tends to be another unfortunate problemw th many nandi bul ar
advancenment splints. Furthernore, all devices which are currently avail able
have limtations in achieving opti mumresol ution of sleep disordered

breat hing. 5 changesEX“aﬂEhcféﬁcychf dahﬁoﬂh@%ﬁﬂmweh Wﬁﬂ&ﬂrmeﬁ;ﬁékngte@uﬁ%@ avlde, a
superior mandi lgean and,.a variation ther eof for the

treatment of tenpor Sﬁlﬁ’\rﬁd‘&ﬂ Fgﬁ’)glﬁ dV’dléa% ma’i‘bb"é‘?ﬁr‘?’i’r‘ﬁ‘f’?mﬁ‘f“ SPIES | ]HRFRPSN
| n accordance Wil titvicchwehiph ars evrreniinvefittilomye timastiond i agiostigdetman deviuge: f or

posi tioning upgpgicc?ggorhgg\p&edﬂ , including a cam associated with one of
the jaws and, a fol lower associated with the other jaw, the follower having
an engagerrerft surface which translates 15 across the camto advance one of

the jaws rel ative tHxampies of hig p?éieﬂlt hﬁvdnﬁwi s&dke 1L lpRSRY. o supnnor |n£lm@i§z99:f dance
W t h anot her a§(Rf§&tCm9rIt Q@C §Se9 na glergotopor 6% g%agzgcgu 6?;%[%;05)%?3!&&11’: or

mandi bul ar advancerent devi'ce inc n up
fitment to an Gippérsjaw of a mearer, and a | ower base pl ate adapted for
fitment to a lower jaw of the 20 wearer. The upper base plate has a first

cooperatin megber 2 2 tge form of specifically shaped wedges), and the.
| ower baseglpg)l a ooperating member (also in the form of
specifically shaped wedges), wherein the first and second cooper ati ng

renber's nteract i LESRANS ik BeLRLAL NG IPVAIBI DSLIERDC e bas,p at oS

during closing of aws so as to progre
forward rel ati\RBet ‘B“it‘%er dppeinc]uding aznae @@CMéWéihrPnﬁ lo& thijjavest andredfolleeand

cooperatin g nomrﬁra&d anm tl&rcr;l&n g8k Qol@ivbﬂ\/é(whg hﬁ&dgh@mleﬁtsﬁxrf&%le IR GHRNALe et ween

t he jaws ance wi,t h anot p? Bl resent invention, there
is provi dedl a aARRA ecam to advance oné o e jaws telative to theo the Jjaws are closed.

In accordance with another aspect of the present invention, there is pro;«ided 8
mandibular advancement deviqa including an upper base plate adapted for fitment to an
upper jaw of a wearer, and a lower base plate adapted for fitment to a lower jaw of the

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 mernbers
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 & 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 plate adapted for
fitment to an 30 upper jaw of a wearer, and a |ower base pl ate adapt ed for
fitment to_a_ | ower Jaw of the wearer, The upper base pl ate has a fi

cooper at i né"%'%w and the |ower base plate has af’@é’t‘tfﬂ‘&i‘“@?fﬁber ating
menber, wherein the first and second cooperating rrenbers interact in
response to relative novenent between the base plates during closing of the
jaws so as to progressively force the lower jaw forward relative to the
upper jaw, and wherein one cooperating menber is in the formof a tubular
section extending laterally between the 5 jaws, and the other cooperating
menber is in the formof. a specifically shaped wedges (which could vary

bet ween convexs scsédabgitatiod meaneamMectisthafie) adrse@nd echptiotiipgnbaertactnigveéth an
outer surface of the o er. aspect
of the"furt her Arsvan: fga A Bk %Weén”*f%?e"ﬁ*%?‘ﬂq*%ﬂ%tiwté’&tm@?é‘?i%gﬁem P
devi ce i ncl udi ingnwsumefvrq@ahfeiovptal@e fompagsk reldtiyegp the) ¥hrpmewi @ d ahespipde | aw of

a wearer, and aot)amg R%e Phate eeapt @d}bﬁ!&r:,ef:tlmtnr@f&hdlh@ia@erdll@%{webxﬁWeOf the
wearer . The uppe se plate has |ncorgorat es_two ich are

| ocated on &i t/ABF a§‘i?8‘§ oBer FBTAHIESPOBRES BIM BT Rhf éﬁecﬁggg’b%@jﬁd Wﬁgﬁb?ed f or

fitment to an (waperojldvargberarcacanes, stagbhorebndirdstare) denpldat gserat witshaped
so as to push aQ‘r)m\tAeﬁ ua%wooqg]gedbggrggﬁ&st ment 15 mechanism in the formof two

of f-centre pins are located I n the opposing outer side of the |ower
base plate, which has been adapted to fit the | ower jaw of a wearer, and
wherein each of the; Rasgaed aztuese:taaahdmgﬁatos {HEG U S Th éHi0#, @hofe ﬁlpﬁbhldb@at a

magneti c repul s en these revents hed f. the jaws
and enhanc § ‘H%‘%%B&é é/‘\?'a\?vmﬁr’%f‘f’f?s 'ﬁ “gz Wpph D te s e%%? {k%m& pf é8ent
i nvention seekuptacr jpw oV b cearer, pednad lotwgt base plde axensaseing ﬁfc:tevt loa loir gaw pgthc

adj ustable to V'l“ﬂ:'"\ﬂ)bcrrb%g}lartcel%mmoxﬁﬁmrﬁo@lﬂiaﬁw LhioNGRd Ioca'fc%@H@ﬁl%rt he
ri sk of occlusal changes k% fracture, hence a

greater |ikeli%fsodf tBe “W%ﬁ@"é’?/iptaﬁf whigh hag pegy E"P)fmp’?‘ﬁ‘ﬁ’é‘s@(ﬁ‘"ﬁﬁ?ﬁﬁ#%f’ P

advancenent dewdseeSEack2bf ﬂ{ab isit ipRks amfshtﬁae seved iphehl ar to @ad vasiegred)tstdaerni ce are

present ed. gn F& %amsen%(?‘n Ft)fm W{)g cen eaP rﬁssll}%all l loga?eg% ?légépvﬁg%é{‘w side

cori aponents £ ase p ase are fitted
to the respectqf\xée L@tﬁfpebas‘amétel vhich h}isab@n afpted e it the lownﬁwﬁ ivearch igd

* wherein each of the base plates “has magnels mounted thcrcm such that a magnetic
rephlsion between these magnets prevents the dropping of the jaws and enbhances the lower

jaw protrusion,

20
Examples of the‘ present invention seek to provide s mandibuiar advancement
device which is adjustable to individual ret;uircments, comfortable to wear, reduces the
risk of occlusal changes, and has a low likelihood of fracture, and hence a greater
likelthood of longevity, than previously proposed mandibular advancement devices,
25 ‘

‘Variations of the mandibular advancement device are presented. In each example,
the device basically comprises of two components: an upper base plate and a lower base
plate, which are fitted to the respective 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 copperating member, in the form of an



positioning of the first cooperating nenber of the plate, in the formof an
attachnent 30 apparatus on the upper plate, provides engagenent surfaces
whi ch conpl respondi ng engagenent surfaces of the se
cooperatlngaggﬁgéﬁgﬁln the formof an WD 2008/141372F(ﬁ?¥&&@@ﬁ%¢@@0697 -4
attachnment apparatus of the lower plate, in such a manner that the nmandible
is kept in a forward position, and prevented fromdropping into an inferior
and posterior position. In all three exanples presented, the advancenent of
the mandi bl e occurs when both the upper apd |ower plates each have an
attachnment which engages into the opposing base, by way of 5 a variety of

di fferent cooperating nenbers. The base pl ates conprise of close

fitting struct dtebmerg apsiafldck ad hhomsatenial s, by i
pol ycarbonat es, whi,.ch fi tosnu %I%/tﬁgf\{reﬂra fhe teet @Me}aiﬁeﬁéhﬂgq%%@gfnh"

conti nuous f or WAFHS REUEReR REFe PR ABPBING IntQs ipterieniiad pestaiopedsiion. In
advancement 10aifiviccermides@regagedthe advancemdief thehaidibleod@s waeh Wth thdper
attachnent appatabys advene i nta

over the desjred ranpg&ég&ﬁﬁﬁ%ggéﬁgﬁggﬁ9$hgmgh6?g“ ?coﬁ?fp%é?ggﬁ“%ﬁ°{he
engagi ng edges? &Tieviré Siffetealcnprsrinappabat us provi des a j aw openi ng path 15
which is generally arcuate with the protru3|ve border path. I n each

exanpl e descri bed, 1?‘ %as%ﬁﬂ c:Secoof forty\é? ndi bul ar advancenent is
regul ated by the relatronship 8P e ¥ HEeE Fycuns roapsacty fram matials

attachment ap pYrheyaerylicring bblyftakhoeteesewannp Iﬁemupnyeas&rthedmh,aamnmg r&%@m
openi ng/ cl osi NgdngaktAbsObrdbem tgl (W}Iul[ ﬁx‘iancglg Enqebugre\é;é neans

t hat the nBlt%dl | e |SB§§H£ed f orwa msu nt arnin EISRF cont act
pressure b KBS base pl at es. Although the exanpl es of the
devi ce are based on the common principle of designing a device in such a
manner that the en W9 Su s creates and 25 pmaint ai_ns

mandi bul ar advancerg:eﬁ%q%% %Sﬁl mpl &4 e ﬁ’ M APRPE Yt PBRFE JEthaekiitWice and

posi tioni ng of? Wﬁ%mamlﬁéwg &?t@@w@dan@ ethpwpbmbiegs, ahe ahgle SPME
extent, in reliadin@nto®iHeRLgahRg aide 08 B arke NGRS &bﬁ&lﬁéprbﬂdets Q?avygp%kmg path

15 which is generally arcuate with the protrusive border path,

In each example described, the degree of forward mandibular advancement is
regulated by the relationship of the contacting surfaces within the attachment apparatus. In
all three oxamples presented, a continuous opening/closing motion of the mouth whilst

20  wearing the device, means that the mandible is pushed forward while still mamtammg

minimaf confact pressure between opposing base plates.

Although the examples of the device are based on the commﬁn principle of
designing & device in such a manner that the engagement of two surfaces cregtes and
25 maintains mandibular advancement, the examples differ in relation to the nature and
positioning of engagement surfaces attached o the plates, and to some extent, in relation to
the location of these plates in the mouth.

These mandibular advancement device options have patticular 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,



These mandi bul ar advancenent device options have particul ar application in
the 30 treatnent of obstructive sleep apnoea and snoring, by allow ng the

t ongue bas held in a forward position while the device is being
worn. The ?%(i%w%i%ﬁ on of magnets, WD 2008/ 141372PCT/ATHPog §t8697 - 5 -

together with the unique configuration of the side plate and the adjustnent
mechani smin one exanple al so suggests that the device has val uabl e
application in the treatnent of tenporomandi bul ar di sorders, through the
reduction of force generated through noctyrnal parafunction and bruxi sm
(tooth-grinding) habits, wi thout relying on mandi bul ar 5 advancenent. Bri ef
Description of the Draw ngs The invention is described, by way of

non-1imiting exgepéeyionhyunig tebnfTpefhB5enaRe i@ e Erﬁ%@&?ﬂ%&&%écﬂ%ﬁf AW ngs

Lhe ot h wi de panels b SuBeRatlot b aolibClta it BuiRion "t greavg oo 5

first exanple WP@W@aﬁ'W@nﬁiS@ﬁeré,mi:gbnhé tefuciion pf face gerorated ehromU bctuchbl

FIG Ib is a sagtit@bn Vin@Wafish ooTtlY-B‘irﬁiﬁJg% MABRD Gisiald rmi%g]t{{z}he o5 th in
e

transition tova ds closing, and the resulting position © Bul ar
advancenent “defi"@E“YF ' Option 1; 20FIG Ic is a sagittal view of the typical

human skul |l when the nouth is in final resting or optimal closed position,

and the resul t ng RS L ndi bul ar advancenent device of Qption
fol l owing ful ITWHUW ol 8L kil achnent appar at us;

The invention is described, by way of non;limiting example only, with reference to
10 the accompanying drawings in which:

FIG. 14 is a sagittal view of a typical hurman skull with the mouth wide open, and a
mandibular advancement device according to a first example of the invention ("Option 1")

in place in the mouth;

" 15
FIG. 1b is a sagittal view of the typical human skull with the mouth in transition
towards closing, and thf: resulting pqsition of the mandibular advancement device of
Option 1;
20 FIG. lc is a sagittal view of the typical human skull when the mouth is in final

resiing or optimal cloged position,_ and the resulling position of the mandibular
advancement device of Option 1 following full engagement of the attachment apparatus;

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

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.



FIG Id is a sectional elevation view of the attachnent apparatus of the

pl ates of 25 the mandi bul ar advancenent device of Option 1; FIG le
representsvﬂ)ﬂﬁgﬁg§ﬁtive view of the attachment apparatus of the device of
Option 1, show ng cl'oser detail of the shape of the drifViBIYHHR(2) in
the lateral walls (3) of the upper base plate (6), and show ng cl oser
detail of the shape of the guiding bridge (1) 30 of the | ower base plate
(5) of the device. - 6 - FIG If is a sagittal view of the typical
human skull when the nouth is in final resting or optimal closed position,
and the resulting position of the mandi bul ar advancenent device of Option 1
with an additional feature in the formof two plastic tubes; 5 Fl G
2a is a sagittal view of the typical human skull with the nouth w de open
and a mandi bul ar advancenent, devi ce accordiﬂgjto a secogd eﬁgqgle of the

i nvention ("Optionfi&" }f s Prgre ok fie Lirpat Hmas glfiarhosdhy mouhdy g el vi ew
of the typi caheshmman Skikal cWhddh pbstdnjTabid hhd Restitiag sickitian df omardadibbiesi ng,
and the resultin Qsj Li.on th di b t Vi GE Opti on
3 P APRE & ool Py TR S AL PTG FR o RBAIER, S’ R
mouth is inSfinal 15 resting or optimal closed position, and the resulting

position of the mefgi BUL Ak a6VA0E SAROL pER it Qb Ak ihehodmfvald i, agh ful |
engagenent of the attachnment a ective view

. ar at us, |G 2d_.iS.a pers,
of the upper ARIIBHBRE R GBS GRS 5E67A BUFaE LU0 ANERRRRCTIRY | ce. of
Option 2; 20 2%inplaflifthe2@uihs a further perspective view of the upper and
| oner base plates of the mandi bul ar advancenent device of Option 2; FIG 2f

is a sagittal .view of the typical human skull when the mouth is in final
10 FIG. 2b is a sagittal view of the typical human skull with the mouth in transition

 towards closing, and the resulting position of the mandibular advancement device of

Option 2;

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

advancement device of Option 2 following full engagement of the attachment apparatus;

FIG. 2d is a perspective view of the upper and lower base plates of the mandibular
advancement device of Option 2;
20
FIG. 2e is a further perspective view of the upper and lower base plates of the

meandibular advancement device of Option 2;

FIG. 2f is a sagittal view of the typical human skull when the mouth is in final
25 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;
30



25 resting or optimal closed position, and the resulting position of the
mandi bul ar advancenent device of Option 2 with an additional feature in the

f or m of tvvo_(gl asti c tubes; FIG 29 is a perspective view of the upper
and | over BYE&"HI4HEEs of the mandibul ar advancenment deviCEABHEN%Gn 2 with
an additional feature in the formof tw plastic tubes; 30 - 7 -

FIG 3ais a sagittal view of the typical human skull with the nouth open,
and a mandi bul ar advancenent device according to a third exanple of the
invention ("Option 3") in place in the nduth; 5FIG 3b is a sagittal view
of the typical human skull with the nouth in transition towards cl osing,
and the resulting sition of the ndi bul ar advancenent devi ce of Option
3. FIG 30 1's a sabit Pafs 4PEURbTo Rboe pieebhutin SR SRLI MRGPPEhenfout h | s
in final 10 r esindibglacsdvapéhanlievit egedingosh third BxanpRaf tHénve@Bu ('tOpign POSi tion
of the mandib C nt device of Option 3 followi ng full engagenent
of the attach;ﬂéﬁ%ccggg'g&gtﬁﬁg (cooperati ng nenbers); FIG 3dis a
sagittal view of the typical human skull when the nmouth is in final 15

resting or optimal ped a5 @d: RERMILHAN of RO HplclenunRs Whitl vieh BOSbith D eRfsitlohe

mandi bul ar advan_cg\rrgnt device of Option 3 ¥]v|th ar, addi tional feature in the
formof two tBEES BpEse: g0 fhe gsuite Rosiippgh diegnatityre dlvareeren digisertand

| ower attachnghtioe®nponents of the mandi bul ar advancenent device of Option
3 when nmouth is in an open position; 20 FIG 3f is a

t hr ee-di nensi onal view of the upper and | ower attachnent con‘gqnents of the
mandi bul ar advancef&nf< et/ Fagiitalofievogt the Aypcahherpnrilult Whinstbe mouthds isBipl

posi tion; amd resting or optimal closed position, and the resulting position of the mandibular
advancement dcyice; of Option 3 following full engagement of the attachment apparatus

(cooperating membets);

FIG. 3d is a sagitiel view of the typical human skull when the mouth is in final
15 resting or optimal closed position, and the résuiting position of the mandibular
advancement device of Option 3 with an additional feature in the form of two tubes;

FIG. 3¢ is a three-dimensional view of the upper and lower attachment components
of the mandibular advancement device of Option 3 when mouth is in an open position;
20 |
' 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 25 the mandi bul ar advancenent device of Option 3 when the

nmouth is i ) posi tion, FIG 3h is the side view of the upper
and | ower &@@%fﬁ%’g conponents of the mandibul ar advanldeit"¥@li*te Option
3, and the location of the side plate and the adjustnent nechanism 30 - 8

- FIG 31 is the detailed configuration of the unique side plate
which is attached to the upper attachnent conponents of the mandi bul ar
advancenent device Option 3 FIG 3j is the three-dinensional view
showi ng | ocation of the adjustnent 5 mechanism (pin) which is located in
the I ower attachnment conponents of the mandi bul ar advancenent device Option

3. FI G 3k is mbestibugerdiaRnsiQndbn ¥ 8uRhud 58 FRY iy tpe side
driving plate qgf the mal1 1di bul ar advalmcerrrrlsrgt dgvﬁ%elmltﬁi&qgﬁgg ql}l%‘a%ee?tg?l ed
Descri ption Bacl "6F PHEBLARPIRE HEA dEdrapdoisraditnesmeptfiewee Qptiondr ent st ages
of nmouth closure (these being: nouth wi de open; nouth partially open; and,
mout h cl osed or at #knal i1 esting. I int).. to denonstr at he degree of
mandi bul ar advancerr.extr?'t %Llﬁ%q?: .gﬁgeeas’%\?\ﬁ%foﬁ%an)“me&’f’g’r’?ﬁor(g’f‘rﬁ*ﬁ E%bﬁ?fzae}d}‘js *At s t hat
occur during t RiFh2pir dRBsYhiniain dacpad iy thavantieshorsnt OmpboatsQbtcomndibylar

1l ncor por at i ngaBehdges ddddkldkioh® shows a sagittal view of the typical human
skull with the nmouth wi de open, and the mandi bul ar advancenent device

Option 1 in place in the nouth.
FIG. 3k js the three-dimensional view of the components of the side driving plate

of the mandibular advancement device Option 3,
10 ' '

Detailed Description

" Each of the example devices is drawn at three different stages of mouth closure

(these being: mouth wide open; mouth partially open; and, mouth closed or at final resting

15 point), to demonstrate the degree of mandibular advancement and Ehanges within the
temperomandibular joints that occur during this process.

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 pﬁﬂicularr device are shown. A cooperating
member, in the form of specifically shaped wedges, in this case also referred 10 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 ag 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?nent apparatuses
are located on the central occlusal surfaces of the posterior teeth,
30



The various conponents of this particular device are shown. A cooperating
menber, in the formof specifically shaped wedges, in this case al so
referred tog ﬁs the 25 guiding bridge (1), are attached to the | ower base
plate (5). AOIHEH Cooperating menber, also in the for FOFASHERPERal | y
shaped wedges, in this CaSC 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 exanple, the upper and

| ower attachnent apparatuses are Iocated_gg the central occlusal surfaces
of the posterior teeth. 30 WD 2008/ 141372PCT/ ML2008/ 000697 -9 © The
attachnent apparatus of each of the base plates, in this option, each

incorporate two surfidGeshnbht biRrehQ oMol oSREGKS | i es (which
e or ?:onca@e%gt?hgﬂ%ig?%gﬁ’%a%?ccﬁoﬁa Fform

coul d vary betyeen convex, strai ( ]
the role of dr }A\%OI Sr\"gfg“éﬁﬁﬁéﬁ"ﬂ? H‘Sﬁp%ft}%"al&e%’?memégeéﬁ@*&?hfqoelawry befivagresdnvgedges
?L c locat e;:l onst.@Ealfihe{r cogfted gfpgamh volchtReopl at e<_seb lobwrtvi@ é;lgtgejemg_@?gécg_ndof

ei r exact PpoOgLiQRi 0ssibl.y eve positioned in
the centre or t§llhe t'gut,fgigu eQ{%oAFQIt ?@ gs %Pg es .d% Siher Sl%h%f eﬁi@hagf}@ §31°% Plot at ed
position (4), FREORaRLBieiriermst epsitipning eruiderarcod dyy assibly ansi tapbotned B al so

shown. 10~ theBinGe ol the shomSof esaliidsf.al Vi ew of the typical - human skul |
with the nmouth in transition towards closing, and the resulting position of
t he mandi bul ar advancenent device of Option |I. 15As can be seen by this

di agram once the o cersislsenat iomgdresitier (Dohpon extisigf ontf BghidaVdos® 18t ar t
engagi ng and ighekiea!ik g aswhhe nouth starts to close, the nmandi bul ar
advancemant] devi ce begins noving the |ower jaw part in a forward direction.
The di st andd change in the condylar position fromwhen the nouth is open

(4a), 20 rel ative Fi.iltbsshpesiat daginaladibeof GRNEWleAr mbla@ARRLAWR I 4Bk i, S

synbol i zed in [he.:di Xl bl G 1.c shows a sagittal view of

the typical hu mn“@kﬁﬁ;ﬁ%%émn‘“%’h%‘d e sl Rt B aepdifarrdvansemend

cl osed positi chviceg{@ptipelr esul ting position of the nandibul ar advancement
device of Option I follow ng full engagenent of the attachment apparatus.

25 15 . s g0
As can be seen by this diagram, once the two cooperating member components of

the device start engaging and interacting as the mouth starts to close, the mandibular
advancement device begins moving the lower jaw part in a forward direction.

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. 1c shows a sagittal view of the typical human skull when the mouth is in final
vesting or optima} closed position, and the resulting position of the mandibular
advancement device of Option 1 following full engagement of the attachment apparatus.

The interaction of the cooperating members, in (he 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 transtation or movement of the condyle (4).
30 The extreme forward displacement of the boitom jaw, in relgtion to the top jaw, is

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



The interaction of the cooperating nenbers, in the formof the driving
bridge (2), and the corresponding guiding bridge (1), wll cause the

mandi bl e to be Erotruded as can be clearly seen by the translation or
novenent ofYAHE¥LdAdyl e (4). 30The extrene forward di splEcAYREFVONP7t he
bottomjaw, in relation to the top jaw, is shown in its final resting or
opti mal cl osed position once the nouth is fully closed, and WO

2008/ 141372PCF/ A112008/ 000697 - 10 - vvhen the attachnent apparatus is fully
engaged. As this diagramclearly shows, gl |l owi ng full engagenent of the
attachnent apparatus, a protruded mandl 5I'€ is the result. This t her eby
shoul d i ncrease the posterior airway space within the pharynx adjacent to

the tongue basanARd.ABNLs SpaULElhager od AL ELLAW IMpubne dinas, whi | e

t he patient |sgslel§ % ee of 3t on

devi ce can be PEGUERFREN t’ichaé‘a@”@b‘e@l’ﬁﬁm% H‘epfglﬁé'éﬁ* Pepdble ys SRapel Vigdges

(t he cooper ?tl ﬁngrebuestbeilds)nqreaaﬂdletdwsﬁd?wmhﬁ sp‘alaam»gtﬁmotim bheyHegs .6, of :hch
curvature of t nce, the 10
mandible i's | etsz}g ufg(b)ﬁra%l)a?%j gét%g%g'g#%él unqm{@ln? E}ﬁo‘?’ Hyo p&n@i‘@u‘f’?‘” t PHERNENt arc
surface, than WHeiRegin position (Y2). FIG 1d shows a sectional

el evation view of the attachnment apparatus of the plates of the mandi bul ar
advancenent devi ceﬁ‘ he |ateral walls (3) of the upper

base plate are showl C?C(?rcﬁé’ d i‘?fr"a%t“lav’%ﬂ'gf’fe * B SReP P soetiped Prtheskeds ofi st ance
bet ween the walht spepifcalindiapat welighs/(tHeEpopetlihg mfnh@d’rd)ﬂ@xd&lﬁﬁ%? % chih @aﬂhgr

engagi ng of RS h .t he es formng
t he gui di \r,:ﬁ bri g of‘Q?Mt[}Q g*}g%gghﬁ%%%dghgg%&én %' F%l‘f“?r\gﬁ '%ﬁn(’ﬂ? bul ar
movenent wHén ‘2?5‘ AP 1ppioraed glerppitien (YFhPlsihﬁlﬂmlihh\gﬂwthhrrahtw osfBiesthan n t he
nore preci se pelshii@aiingyaf. the upper jaw, over the lower jaw, and will

al so ensure the additional space for prevention of teeth grinding. The
sectional elevation view of the driving bridge (2) is also shown. The
fitting surfaces of!G héshopwesechiombslptatiorevi¢dpf thamthelrhan fiphiiun gf Beph@ees of

the upper baseafmeatagdmarwagccaleﬁtcaeatm@m e _guiding bridge (1). of the
| oner base ?l ate engages into the space 25°(7) created between the | ateral

wal s (3) of the upper attachnment apparatus. FIG 1 e represents a
perspective vi ew oThet lherahtic (RYRIIttha pRas Batsblspleaa‘ a:teh,ﬁoﬁeva G@slﬁgh Pabgon 1,

o9 00, S g, WS LSRR 07 Ty
cl oser det ail 1%?&5{&h@g%§p‘.é v@figes forming the driving bridge (2), with the wedges forming the
guiding bridge (1). It also allows for a degree of lateral mandibular movement when
20 . wgaring the device. This flaring wi)l 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 bridge (2) is also shown. The
fitting surfaces of the lower base plate (5), and the fitting surfaces éf 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. 1e 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 Jateral 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.



30 wedges formng the guiding bridge (1) of the |lower base plate (5) of the
device. FIG |If shows a sagittal view of the typical human skull when the
mouth is in final resting or optimal closed position, and the resulting
posi tion ofYQ HE¥HHAG bul ar 5 advancenent device of Opti¥YA/AURPYIOEA _
additional feature in the formof two tubes, for exanple, for the purpose
of delivery of oxygen and suction of oral fluids. A circul ar tube
is incorporated within each base plate, this location being within the
lingual surface of the |ower base plate (g), and the palatal surface of the
upper base plate 10 (6), respectively. Each tube has nultiple perforations.
The engagenent of the attachnent devices, in the formof specifically
shaped wedges form ng the driving bridge (2), and specifically shaped
wedges form ng the corresponding guiding bridge (1), will cause the
mandi bl e to be protruded, as evidenced by 15 the translation or novenent of
t Prg ggngyl ed( 4). HG .lfléh.ewd'maeinalibml _fmleay;?oahﬁsnag sﬁfm}fi}gn(ﬁﬂcl’yﬁ‘d&gﬂﬁ mtm{ge
enbedded and exi.t N =lin t he .base pl at nd c e
attached to a ?&%‘Itxélq%ﬁvﬂ %&Picecfopéﬁhg& S&ﬁ)ﬁ’era g%g%ee r?\% ite W%{Eo%ioﬁilg%rmeé’%&lf‘r
circul ar tube efisewaetf divichphOnties pailternaddisonst Getoredh thebfornupher thasdopl at e,
20 and exits t bamipiglk 8 pWbseli &RilePBr A EAGRER kD oRBraPi)@EN SOUT CE.
| ncorporation of these tubes (for suction and oxygen delivery purposes) can
pernmit application of these devices in nmaintaining the patency of a
patient's airway dukpinglapbt is incorpopé pithib veeh bee puer thisflaklidvicing witkn efeal
anaest hesi a, of; i i tient auna,
has occurred. Eﬁ%%ﬁaﬁ?ﬁ%ég%sﬁtp@?% 'S ﬁﬁﬁgﬁgeﬂ#%%wﬁggﬁg aﬁgf‘esﬁﬁﬁf" is
proposed, i1 wHPCRPEKSelE Fachiube bassmaltipdgsiferedngst ubes, conprising of one tube
| ocated within a second outer tube, are enbedded within each of the base
plates. Each outer 'lthlélt%%geygerlmlmt Q:?\{h% M&%&%ﬁw&@?'ii the form of specifically shaped

wedges forming the driving bridge (2), and specifically shaped wedges forming the

corresponding guiding bridge (1), will cause the mandible to be protruded, as evidenced by

15 the translation or movement of the condyle (4).

| The lower base plate has a small circular fube embedded and exiting within the

mid-line of the base plate and can be attached to a suction device. The upper base plate

o has similar small circuler tube embedded within the palatal surface of the upper base plate,
20 and exits the midline which can be attached to an OXygen source.

Incorporation of these tubes (for suctidn 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 lacated within a sccond cuter tube,
are embedded within each of the base plates. Each outer tube will have numerous small

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



30 perforations. These perforations will act as conponents of a suction
device. - 12 - Sinultaneously, each of the inner tubes will be utilized in
t he dellver\k/ of oxygen, which will be able to be released at the end of
bot h tubes,WAL"PHE Hi stal margi ns of each base plate. MERHMBIPER00697
Advancerrent Device Option 2 - Incorporating a Tubular Section 5 FI G
2a shows a sagittal view of the typical human skull with the nouth w de
open, and the nmandi bul ar advancenent device of Option 2 in place in the
nout h. The various conponents of this paittcul ar device are shown. The
attachnment 10 appar at us of the upper base plate (6), in this option,

i ncorporates two surfaces | tﬁ) formof specifically shaped wedges (2)
(whi ch coul d Vi t”@%‘t%eﬁ*"l{:% piomerdphes il pe gz ‘bﬁd%‘%/gfé“’%’ha peyyagthdvhighi ch
perform the roki@ behblé e dndavddrngthb Endly @oth (ubhe aspesid inadlids\of RpRdpRdges are
| ocated on either side of the plate, but determ nation of their exact
positioning could vary and may possibly even be positioned in the centre or
t he out si de ofMandibulamppdvangrimentl cvick Dpine 2 wdd epepnrpting £TubulfoWeviionds and, as
the nouth ckoses, will engage with the |ower attachnent apparatus which has
a tubul ar section ﬁ}% %,r\g‘ chis attachegl to the | ower base plate (5). The
tubul ar section petfbofHErrhesielibvigy o fheiupigs hynaysghuith t\"ﬁé‘ot‘tﬂ&ﬂ"é’i?c’sectl on
can be noved tapd the faedibndr aposidrconBrionofttpeot Dinglacbnsie gduatt. e (i n order to
vary the degree of forward mandi bul ar novenent, based on individual

requi rements). The specifically ShgrEEd 20 wedges (2) engage the | ower
attachment appar at Il fapuntompengy ol Biscenticatt daviyl ac Fwn. whhe Ataghméntdr i ve

t he ma.[ldl bhfe Iagﬁwscbfl&&%p&%@&:ap@aﬁe (6h, f’hﬂx'ﬂ;'o‘itz@ﬁ\’dc&ﬁm@@i M@ulfﬁc@@mﬁﬁéﬁﬁ@mnt
apparatus o

vi.ce, ar ca terior | ane al i gni ng
the | ower cani‘n@&™" féaily Shap efwe%ﬁs @@ﬁ‘&&"&“‘i‘ Hmﬁx?%’feﬁtc@g'%ég?‘g}?t(?ﬁ°‘(”543W hence
exhi bi ti ng onlshapai s nebfich penfiehyl thy roRSf theainsing biidga, (The spekiSioaliylsbapad wedges  The
straight line a%g(\!z\@edt(meeltﬁ@g:lﬁ o@the(i)@é{g %Gttde%frmﬁgﬁm%?%%ir ekefé@%&s}ﬁoﬁﬂggﬁﬁf V\Bdges

(2) on the tubul ar section (1) when the nmouth I's 1 n open posit

shows the ext &A¥ a8¢ mﬂh@ﬁé}%’gﬁéﬂb@t%wcé Hem%efﬁtraertlhwﬁme QS hit trpet nigse). by the
upper j aw, 1$ elTaé inedpes Qrdjfe dvesiwdrGadnd 30 AXinsoutthelg will REzage Mith andiowthe t ube.
-13 -

attachment apparatus which has a tubular section (1) which is attached to the lower base
plate (5). The wbular section performs the role of a puiding bridge. The tubular section
can be moved to different positions on the lower base plate (in order to vary the degree of
forward mandibular movement, based on individual requirements). The specifically shaped
20 wedges (2) engage the lower attachment apparatus (1) af an obtuse contact angle (%), which
will drive the mandible forward upon contact. In this device option, the attachment
apparatus of the device are located anterlorly, along the plane aligning the lower canines,

The condyle in a rolated 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 {ubular section (1) when the mouth is in opcn' 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, -



FIG 2b shows a sagittal view of the typical human skull with the nouth in
transition towards dosing, and the resulting position of the mandi bul ar
advancenent device of Option 2, 5The attachnment apparatus, in the form of
speci fi cal NP ¥HHpdH2wedges (2), is contacting the | ower’ &S EYAPE7
attachnent apparatus, in the formof a tubular section (1), As can be seen
by this diagram once the two attachnment conponents of the &Vice start
engagi ng as the nouth starts to dose, the mandi bul ar advancenent device is
now in a forward novi ng position, Hence, as denonstrated by the slant of
the straight line in the 10 diagram thelangle of contact between the two
cooperating nenbers has changed fromthat shown in FIG 2a. The nmandible is
now driven further rwar,d with much | ess, force conpa t he initial
contact, The new C,Fg)ér)i V1 &7 wﬁélssl’atg*lﬂ(%]ﬁwﬁ‘tv "?Hp%tyﬁﬁgn}ﬁ“”q‘g S%ﬁgmg(‘%f) motth in

FI G 2c shows #nsitgi tovalds dasingoknd e resping glositienmah the kudnkibwie advidvemsmut h i s
in final 15 reglihe SioPPli mal closed position, and the resulting position
of the mandi bul ar advancenent device of OQption 2 follow ng full engagenent
of the attachnent apparatus. The engagenent of the attachnment apparatus, in
thef form of sthe sp&bd hitehhty Hhaped i)_uvaﬁtgaim(a) _gpleaﬁdmy naa,j%@r\%ﬁgdgo@gi i_g.gl
surface incorp u S ion Wi, aus e mandible to
be protruded, ée?l)éééed\!/l?%‘gﬁg‘;é%%gifapg%%gt%héﬁegf %’P i)”%tﬁs’ 8t Jhﬁ%{?é‘r?gﬁt“%&t‘" T REenddhdyl e
(4). Theresef e tsn by thia fiderdb sprice the ren pitagfimnh eonyondntsnafjilavdevica stee| at i on

to the top j aVingdp$igSh oM mbith istafis td Hade, HESlabMBLIATaPREIR] a&l QS WLt T On
once the nout hfol S cl ose n the attachment apparatus is

fuII,ly d{and 25 whe appar e

fully engaged. “R&%RPLERIYP UGG SRBHES D bF slentiohortiright dng Higheent of
the attachrféntdigppatatug; ofzoprebetwdedbanodbdpeatingSndntershesdibiged from thar The

ext ent of T of Wagh IOMBMBA! 1h Inaflinit REndPARR Bkl B 08 GHE Sk, 115 1 O5€d
position, when optinal contact between the Two Opposing at tachient “tevi ces
Wi thin the 30 ‘BRaBeqIP fredutig spdast. pThgaw condylgngsition aF s oot wahatnt(flans| at i on of
t he condyl ar head during opti mal engagenent of both mandi bul ar conponents,
is also illustrated(4)., - 14 - FIG .2d sh t he, perspectjve view
of the upper and I]gl\(/\}/élﬁ’lg%'g'ggéa %ﬁgﬁ?h‘gﬁ%f’f‘P%‘éplﬁaéﬁmwﬁﬁfm&am Af™ el ce
Option 2. TFhe reftiag reampshelvslogedc postions end i thn reshitind eposititra ol nba tmappakat us
(2), in this VersiaRnle B id}o e fa8Sin Autd t , and " 5
t he 1 ower attachnentnapp;ar aftdt}s,o I %gt hingﬁl\!/igr%g%ﬁé%ggtﬁg&t%@e@&gﬁgsg%& section
(1). The detailed view of the | ower base plate (5) with the tubul ar section

(1), in which a nurbengagémdnt ofxae atfpeinlcat @bastus hiahsfofd B) medReHinaPERpiat ed, is
oty AT L bR A LD

the oral cavity } stages o
20 the mandible to be protruded, as evidenced by the translation or movement of the condyle
). |

The gxtréme forward displacement of the bottom jaw, in relation 1o the top jaw, is

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

25 when the attachment apparatus is fully eﬁgagcd. 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).



10FI G 2e shows a further perspective view of the upper and | ower base

pl ates of the mandi bul ar advancenent device of Option 2. The di agram shows
further details of the upper attachnment apparatus, indicating an exanpl e of
the positidht A§¥S°Phe two wedges (2) on the upper base’PiAtRYIO7and t he
| ower attachnment apparatus, in this version being the tubular section (1).
15 The positioning of the wedges can be set anywhere under the upper
plate. In some cases, it mght even be necessary to position these wedges
on the extrene sides of the upper plate, jgependi ng on individual

requi renents and confort. 20The anopunt of forward di spl acenent or

mandi bul ar forward travel can be regul ated by the curvature or change of
shape of the contact surface of the driving wedges. The change of shape

will alter the rat 'Ffb d ngw@\@@rpqts gcﬁVcel/:mQ/fof th" ;ﬁ»p wer’ taase %.%g On to

the lower jaw, while t orwar ‘cases,
even a slight EMsHyEr Pﬁ‘i"’"ﬁ%@ﬁ’s‘lﬁéﬁéﬁ @P*’th% cﬁec*iijﬁa‘rfém erue wofrodstsectivubfilar

section into aatditicar @ﬁdxatﬁé‘(&pﬁh t(lfs%rsx% b@%@ﬂ@h@dge@&: aY ﬁﬂvpeﬁﬁh@@?l}]te @ apgf urther
enhance the.peffp The uni esi ontact

) devi
surfaces of "t h& éggb%}a ‘h“mﬁﬁﬁﬁ %E§§§§“Pﬂég BP@B“h%g&@d”téhbﬁ@ﬁmﬁhe
| ower jaw for viagvdobthe b\&tb'hbisqapl@t@ €9 svithghhabhlanvgaytioh 101y CRWING (Chufidtd @MinedPUS hi Ng

down on the Cyl:lekf&q{cﬂ Qlels (%%Qntﬂrpo;ab:@ 1ts lAEU Isf?)';}vns F‘i"ﬁ& tjc(?&m?etd hal‘leasrlsiogg (Hangl eto

its 30'axis wil| require a certain ef
di rection; buﬁmﬂh%%mfﬁgmﬁdmegﬁ9?lWﬁ#é&”@é%&%d§ﬂ¥HemwGMEﬁﬂgmrt of the curved
surface, the force required is only a fraction of WO

2008/ 141373pCT/ At 2 e ariginal ap I|ed %orce Thi s uni que
conbi nation of unrggfrl%gggZﬁ”m%ﬁﬁmehgv?vmw *mﬁF@ﬁ FIBY Pee AlRler at f al
movenent , theﬂ@@?mwéﬂﬁewhgnw%é@hmgfKmdwn@ arig didgemcdhong further details of the
~ upper attachment apparatus, indicating an example of the positioning of the two wedges
(2} on the upper base plate (6), and the lower attachment apparatus, in t}ns version being

the tubular section (1).

15 .

The positioning of the wedges can be set anywhere under the upper plate. In some
cases, it might even be necessary to position these wedges on the cxtreme sides of the
upper plate, depending on individual requirements and comfort.

20 The amount of forward displacement or mandibular forward travel can be regulated

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

25 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 cylindtical shape of the tubular section at a slight angle to its

30 axis will require g 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



FIG 2f shows a sagittal view of the typical human skull when the nouth is
in final 5 resting or optimal closed position, and the resulting position
of the mandi bul ar advancenent device of Option 2 with an additional feature
in the for WOI¥HASBI astic tubes. A tube (8) i SP(THEGOFHOEPRd Wit hi n
each base plate, this location being within the lingual surface of the

| ower base plate (5), and the palatal surface of the upper base plate 10
(6), respectively. Each tube conprises of a small circular tube with

mul tiple perforations. The | ower base plgke (5) has the suction tube
exiting within the md-line of its base and can be attached to a suction
devi ce. The upper base plate (6) has a simlar small circul ar tube

enbedded wit hi thetdaginpladpatiad fosr fragamebe theiRBLEb? Q@éﬁm% %@ n@0Gu&xl s the
E)I‘ evl ous

15 mdline whi h y.
versions, the gg%ag(%ﬁg’ﬁﬁmﬁ‘aﬂf‘%vmﬁﬁ gd%%é‘?ﬁ“‘ﬂ%‘??‘eég“d”igﬁ“f‘ Rrachipgse, in the
form of the specifically shaped wedges (2), and the corresponding tubul ar

section (1), wll cagsg as .evi dence the,
transl ati on or npvenent S?)JWS r@?%e[mg%r?tf% %%’R‘w"%q Ny tf\%moug ok %‘a | ate
has a snal|. ci FEBal” t"ﬁB’@a’eﬁlﬁ?&dE‘Hmﬁﬁdm@xﬁel FRUIRE IPHitianh of rﬁlvd-nhamdlbularf t he

base pl at e andabamehentdévi@w©gidn® \ithShl GBAiShalkeMIrE B theH36n HRRB HIARASS.P! at e
has a simlar small circular tube enmbedded within the palapaf surface of

t he upper base 25 plate, and exits the mdline which can be attached to an
oxygen source. |ncdr pi? iidincorbortad githip whesbagd plate sthistlb@tiorabithpoxiige the

del i very purposga)l sG:dde raenm&weaeale 'pﬁét(E)Ogthf)e BJ’%‘?a‘i%ur?a%é’th%? V}gﬂ ﬁmé nlatal ning
the pat ency, of ost - r ecovery

ent
f ol | owi ng gene?égllgﬁcﬁg ﬁ?& E’° ‘&?}/"Wéf’%a Sﬂgpéﬁﬁ%ﬁ’&&?wﬁ? é‘&t‘%rﬁ’?fﬁ)@@m oI | owi ng

patient trauma, has occurred. - 16 -

The lower base plate (5) has the éuction tube exiting within the mid-line of its base
and can be attached to a suction: device, The upper base plate (6) has a similar small
circular tube embedded within thc'palatal sutface of the upper base plate and exits the

15 midiine which attaches to an oxygen source.

As in previous versions, the engagement of the attachment devices, in this case, in
- the form of the specifically shaped wedges (2), and the corresponding tubular section (1),
will cause the mandible to be protruded, as evidenced by the translation or movement of

20 the condyle (4),

The lower base plate has a small circular tube embedded and exiting within the
mid-line of the basc plate and can be aftached to a suction device. The upper base plate
has a similar smail circular tube embedded within the palatal surface of the upper base

25 plate, and exits the midline which can be attached to an OXYECh source,

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

30 following patient trauma, has occurred.



Further nodification of this unique tubing arrangement is proposed, in
whi ch two circul ar correspondi ng tubes, conprising of one tube | ocated
wi thin a second outer tube, are enbedded within each of the base pl ates.

Each out er YUHESH 12 have numerous small perforations. PHSSEOBEIPET at i ons
wi ||l act as conponents of a suction device. 5 Sinultaneously, each of the

inner tubes will be utilized in the delivery of oxygen, which will be able
to be released at the end of both tubes, at the distal margins of each base
pl at e, FI G 2g shows the per speqtlije vi ew of the upper and | ower

base plates of the mandi bul ar advancenent device of Option 2 with an
additional feature in the formof two 10 plastic tubes. Mandi bul ar

Advancenent Opti on gdurer HIGAERSK BF IR MIINSES AR LO8 i URL AN GaRfidgukat i on
of the side pl atﬁ and e{ he_adj ust mslnt lr\égghanlggmﬂ%iSFl is%éé)(aa sh%\(}/sm%g‘&gi ttal

view of the tyPicta] COEHER AP SHPHSPRE! MUY lersieh Witing: Sorrad Susuf bl ar
advancenent dear¢ eebadfiedQathinnemeB of the phsa @tds.N Ehdheouted thB will have numdB@ swalli ous
conmponent s of {S..parti ar_device are shown. The use. of nefs. and the
uni que conf i gLﬁeg‘ﬁé‘%ﬁgbf ﬂﬁ%ec .Sflgeelg%)ﬁsét%liaﬁc he j"grét'f‘ rr‘gfn F“r‘%g‘%‘aﬁ{e‘é’ﬁ?'are t he
key to 20 tAi sSipaitanealyatectoph homneftuenavilrbnilsed inhadplisne eheneerdehicbe! A
nunber of magnglise a618tofd kdidssRIPAE SRIbs b AL RbEAS R rlaliens RASEL Blspgs, (5) and
(6) of the device. In this version, two side plates (22), are | ocated
on either side of the upper base plate 6, Each of these side plates 22
function as fol | oWEIG 2g2BAys e @eshapedvisw odshel @pEUSH 1&er daset gatanofoMPosi ng
cam 23 in the J j , i .

of f-centre innféﬁglgj %Q{ ad\?\ﬂ}cgﬂéng?ée%?%ggpg%wiﬂ'?%}ea%g%ﬁ%g%ﬁ%’%§8%}§¥or§10 eVt the

| ower baselgl HBwyes. whi ch has been adapted to fit the |ower jaw of a

wear er, The purpose of the pins (12) and followers (22A) is to guide the

upper plates ( elative to the.l gwer, plates (5 the |aws are, cl osed.
30 - 17 - m"‘{'gﬁ“e" & ﬁ%‘r“e“c’ﬁ“?vgf’ﬁ?"e Jof ’3&%""@?’)‘% ﬁi@@e@i Breateigug 22y |
has an al t er navifigyuratiomed sheaidd pbomoaithe sijusftimod mekbmnpart i cul ar, the fol | ower
22A has a first section 30 which defines a first ctu-ved path form ng part
of the engggement urface 32 which contacts the cam 23 when the jaws are
open. A second sectiCon? 38wy fehiakvig” ebthe raicplipanskyh tih fiei ety eppngndar t  of
5 t he engagenemmadithiaceivdZendretevichof D@ 3af B lim@emodinget her, A third
section 36 is provided which defines a "third curved path that fonns part
of the engagenent surface that transitions between the first and second
curved paths. The Titi vedoususepeenepach thisspartienioeds vico wersiowh dhs eporidnagumtyed pat h

to effect pr Ogﬁﬁﬁzﬁhr\ﬁ@:ea:@M?gﬂFaﬁgﬁmth&fidng% @R ah ANEn SctlliSmieRWE: &Y & CI Osed
rved engagenent surface cones in 10

t oget her. cordingly, when the c

contact Wwi ?‘tﬁ ?}H%p‘?fgﬁ%aéi°ﬁ‘b°"c°§r'rli‘ea’8i"ﬁ§’f’ﬁéﬁ‘{"arﬁ‘é RGP SR (4 BumbsE r‘i?(“i@‘fﬁs,af@t he

| ower jaw wi | lullyempedipdinlaeasifeon viaibeke pllns §5) neks(d) dfitglevieandi bul ar advancenent
of' the lower base plate is of critical inportance, in that it opens the

airway and al |l ows the breathing caloacit and air intake to be increased (as
al so denonstr at ed rbiEpesign 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
25 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 bas been adapted to fit the lower jaw of a wearer, The purpose of the pins (12)
and followers (22A) is to guide the upper plates (6) relative to the lower plates (5) as tho
Jjaws are closed. ‘
30



15This factor is of great inportance in the treatnent of Sleep D sordered
Breat hing, such as snoring, obstructive sleep apnoea, and upper airway

resi stance syndrone. This novel design also has application in the

treat nent oYY ¥ Gmandi bul ar Disorders. This effect ofCHARIIHWPE?
advancenment of the lower jaw is achieved by the fact that 20 the engagenent
or contact surface of the follower (22A) of the upper base plate (5)
creates a forward force on the opposing adjustnment mechanism (the pin
(12)). In turn, the dowward force by the7side plate during the closure of
the nouth, and its subsequent contact with the opposing pin, will force the
| oner jaw to have no other alternative but to be pushed forward in such a
manner that the naidlé Bhe chyatyresfessh efithese skt oleGpErh frsiantteragiing sonvef @i or and

ltOﬁSE e{ Ih or posi (%oh&]?e sufige. ;m YAIEIENE S tﬁtﬁé ftan@w@fm he Oes Is@norofo \Mhbifde%‘héi% mhate is
a e anount O1 curvature - startin Ine 10 severe
radius - can HUOAR PEP ATV TR iecEES %ﬂéa@n C%i%%g'&%éw%ﬁaw%&fwfme

requi red anounhe jafes oropar. dA tacandesegtion 14 definad @ enond euivbiepadiowhinka fodmg paaivrﬁ"l of
the 30 upper | ignof this
device On thi stﬁégﬁ?g%g%egg\ﬁﬁ% %Jf%gg‘gg%”@%f%%%/ogﬁgggrlﬁélltaatc?%?fs p

bet ween t he offrovidedtvhichsicAnes pdbisknyersd pyh dat paes retiof ke exgepsinanhwrfgedhdin of

fjhe dri \éi ng ]E)Haahﬁuoris %eﬂfeem%st iaﬁmas\tactd @Pued TRBY eTHesthind s&¥@5ﬂ&0ﬁd§ r&ndph) |
esi gne to unct art t he siI e plra
o oo i 1 oS B el il Rt ot v S EResP Rl ot Bl 1k g R P ©
f rom separ at i ngvome eldsers Bettba. Arvotdirglnohien theTdvived icsgagenat yurfapp ovrsarit
feature of yhhig,gandhb & %o%@ﬁ%wmtntwtﬁaﬂgm aﬁé BRI ridder %Wm b

elimnate, the tendency | ower di sen ing out of i nt,

whi ch in | tiriAoRgl4y fowaéfé/él}ws &eﬂ’&'“gﬁ?ﬁ”ﬂ‘P“LFfa?dIV?’ﬁﬁ“e&b %ﬂ%fawa/p&ﬂw w&. d the
probl em of cl agitityy irhfuetasdel ivays it dpRes RO yirveRtantiazdwdghdpiatdidng capadiplandiaice. 10

The adj ust nent, ectt'@pan@s%@g’_%l?JJe}n%E%%{e mqiiah further enhances the

performance of I's device a e oP the pin (12), once rot at'ed,
will alter the distance between the axis of the pin, and the contact point

of the plate (22). ik Br&mﬂwsgaéah&pom@e miRe iréaﬁﬂznp&%léeb PsorfordiRediligyel of
the lower jaw, can be conirol]ed at nore precis
such as snoring, obstmct:ve sleep apnoea, and upper airway resistance syndrome. This

novel des:gn also has application in the treatment of Temporomandibular Disorders,

This effect of mandibular advancement of the lower jaw ig achieved by the fact that

20 the engagement or contact surface of the follower (22A) of the upper base plate (5) creates
a forward foroe om the opposing adjustment mechanism {he pin (12)), In turs, 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 info an

25  inferior and posterior position.

The vnigue 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, becaunse
the ratio of the required amount of forward travel, in relation to the downward travel of the

30 upper jaw, can be controlled and adjusted. Basing the design of this device on this unique



15 increments, than in prior mandi bul ar advancenent devices, hence the

devi ce can be fine-tuned nore successfully for best perfornmance, and be
specifically tailored for different occlusions and different shaped dental
arches. ThW $D$ied37@ni ng and the top perfornmance of thd&GHaHEIEENEP7
advancenment splint is achieved by the anticlockw se rotation and | ocking
(agai nst reverse novenent) of the opposing adjustnent pin. 20 Because
the pin (12) is oval shaped, rather than round, and is of varying
circunference, the first contact points g%_the two base plates of the:
splint can be easily altered and/or adjustéed, at any stage, hence providing
a mandi bul ar advancenent devi ce which is adjustable to individual

requi renents. ‘onshi ' Lhi Lty of fitti e_att.ai nment
of greater for%&?gmwpgng&%%ékﬁéhﬁg h}%?géﬂw#héwggﬁﬁgﬁﬁghiﬁi%%%ﬁénpwpin can
be rotated in Higgplamie! wrlbr nadvattre greater forward novenent of the | ower
j aw (mandi bul ar protrusion), if required. 30The uni que | ocking of the

adjustnent pinin anticlockwi se.rotatiqn, ensures that any downward
force of the upper arg%\%g’ a}ff’ﬁ‘tq‘é’ié%hﬁ} ‘Wélgﬁ‘%ﬁo ?‘Tﬁ‘)‘onp“rs é\PBﬁ‘f"é""%t“ "F““r %’WF’r R3fti ng i n
an - 19.. antthe clloplkwi Bes tiokeoll iagist inlivevehiipt the tvat batdplaysi (upeaanbiowegt ate in
an anti - cl oCkWh g s faRiGl b&@,iﬁéﬁédT!ﬁt @L %;[%ufﬂptt}g?lis £90 rh?h%ﬂ%(tg{/evaetﬁl@eofrtﬁigw red

degree of |ower jaw protrusion. e outer s ace o I basé"pl ate

(5) is desi gneB™EBuiLIYE ey SIBE SBFe B Withtjere 5 clinkiptte: el ndpnsy eHhmiawes pongy
| ow resi st anc gawaisergagiig aft of e sgpk, ivliich i Ten WAGREkHGHS SRR @AREPY t he
i i enhanci ng

i nserted nmagne 14, .00 | the noyenent of this.device, thereb
its perfor mancaté".ﬁ"ey\af(f")llgsdg3 an%S“’r‘f‘e flsq{’?oﬁlrn g 5%"‘5‘%@%&’%{’&%1"8?@?ﬁatw&cﬂﬁ“ﬂ]‘;’f’?\:ee casi ng
and so are lfiot exposed directly into the oral cavity. 10 The condyle in a

rotated position (e sfsfneti AbdRBist ARYAnk L8 Fhritki QRanchsSh@b&R el M,
of this device. The ovoid shape of the pin (12), once rotated, will alter the distance
between the axis of the pin, and the contact point of the plate (22). This rﬁeans that the
starting position of the travel of the lower jaw, can be controlled at more precise

15 increments, than in prior mandibular advancement devices, hence the device can be fine-
tuned more successfully for best performance, and be specifically wailored for different
ocelusions and different shaped dental arches. This fine-tuning and the top performance of
the mandibular advancement splint is achieved by the anticlockwise rotation and locking
{against reverse movement) of the opposing adjustment pin.

20

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



The enbedded magnets can be |ocated within both the upper and the | ower
base 15 plate (5) are shown. These magnets generate an opposing force to
simlar magnets which are enbedded in the attachnment apﬁa[atus of the | ower
base pl at e YA 442 nagnets on the distal surface (15)FPOFAYRESWpIEr
attachnment apparatus are al so enbedded .conpletely within the casing, and

t hereby not exposed directly into the oral cavity. These generate an
opposing force to simlar magnets (7) which are seen to be enbedded in the
attachment 70 apparatus of the |ower basg, plate on both the proximl (11)
and distal (13) surfaces of the plate. The positioning of the magnets
within the upper and | ower part of the splint and their polarities wll

}/ar y for f S?LTE ahioMilAiladirc QRS E Fhe talt thas 11 Wi @od0&Sdtdinen bh@tiodkige apposh ng 25
orces o e

nagnets‘nn%ht‘?e r?¥erse and §§ed as attracting forces in
sorme i ndi vi dudPEE PEGRCEMLT OYeF e LAl SeRiat & BT I P RIS nagnets on the
flat inner surfaces of the upper and | ower splints. FIG 3b shows

a sagittal view of Tlgfh 'tetrxgnjfs&glof E@W@r%w }Llatwi(%)h% Ems?gnga) ; hukda et %?Bi tion

towards cl-osing, and the resulting position o e mandi bul ar advancenent
- 20 - devi te nOsRFtORAIVIA ST ABLPENIT e IC FIREeRRE ofube sk Jhergirctine
desi gn of the rsiderddleatvy mdicusd fREHatsRIN pevpel 1t AGCRIIRAL ofafis TRGREThSteby

The positioning of. na nerts t ogether with the unique configuration of the
side plate 5 (cﬁwefl%i’%ﬁr?rﬁ{émﬁuffer hook) and the adj ustnment nechanismis
shown. Vihiese hipsetras thbddded qempleiysiithirothe tasing prisso et ¢xgosed fiesciiy n (12)
contacts the gishalsulfipce of the uppe attachment apparatus which starts
the protrusive novenent of' the mandi ble. As the nouth continues to cl ose,
the_generat‘_?on of opposing magnetic forces 10 occurs. The front | ower
magnets (11) commen@ecchdylganeradiel pnitop posvitlgmintmad ectdylar ensimgned slse n t he
front upper rrasgory;l;ti c conpartnent (14), while the rear |ower magnets (13)
al so commence "t0 generate an opposing force to the magnets in the rear
upper magnetic conpartment (15). The clinical effect of this engagenent

causes pushing upwegdsnhedih GRgihsPdah e tRaB@bdchialbbth 19PEIPet B HOMHE: badd _
FIG Sc shows sagittal view of the typical hu skul.l .when the nmouth is
in final rid ipﬁ%& @?maﬁfﬁ%khﬂé? @g%ﬁm&s@?/ﬂﬁ? ‘th?f’?&%‘ﬂ?‘?%‘%%@t&ﬁ’f‘?aﬁbﬁsp%@? i on of
t he mandi bul arsreaghbadueé mehd atdenrieospfpatioed iR wdrbawiphg (1 U Theemgageamehd of t he
attachment ap ce 2RTHE 114 ani ithak he
uni que confi g%%ga? %‘g’%" o(?gtoﬁg chﬁ ]Z%H&(Bg‘%‘%g?ﬁ)&gﬁglﬁﬁé% rﬁ%&%ﬁ#%@?]cw&@ﬁgnd t he
adj ust ment nedivarAsisg ind thereRrnDot FRBosed disepkly dpte ftag qrtt @viY s Preac 8RSI3e 8T t he

mandi bl e i s repfRHEHediimilkd madhte ELFhieR afsednab WakfbsADinhM ahcmyenent is

G St sur Phc e R8T OF ‘o1 b ge e SR R DAY tige R sotfer A

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

25 forces of the magnets might be reversed and used as atiracting 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

30 transition towards closing, and the resulting position of the mandibular advancement -



25 The amount of translational novenment of the eondyl ar head during
opti mal contact of both attachnent apparatus is represented. The overall
effect of this contact between upper and | ower attachrrent apparatus in 30
this parti ¢\ J'®V8P%i on of the device is a unique spon’g@?“é‘l’%"%(t"“(’”n whi ch
the cl oser the base plates engage, the nore the nagnets push the jaw open,
due to the sane polarity of the -21 - magnets. The magnets are situated in
a manner such that sanme polarity (S) wll always face the repelling force
of the approaching surface. This constaniy.repetitive clenching and

rel axation of the jaw pushes the mandi ble forward and permts a brief
period of relaxation of the forward projection of the mandi bl e, before

r e- engagenent deficet igioatdt aghimedtwih !a:ﬂpar: atigs:, featmd of dechwimnaietve pitle phate,

mandi bul ar pr %?wﬁ%&%i_ﬂm piacchEi w.force of contact between opposing
base plates w %e rs ccl usal changes often seen with nost
mandi bul ar advancenent devices. It will reduce the degree of occlusal

par aI tmlctl onal ;Or”ﬁﬁ%fﬁfbnﬁx{@%fﬂﬁg\;’de&eto@ﬁ&ewnh ﬂa%@ﬁlquc]c@nﬁgﬁ?tmn ofﬁlhﬁ;dc?gﬂialtcs howts a
sagitta e mouth is in final resting
or opti nal E}h‘s %‘g?%‘ﬁ%ﬁﬁw&ﬂﬁ‘%ﬁaﬂ’%ﬂtfﬂ G5sB8 ¥P%h of the mandi bul ar

advancenent deV| ce of Option 3 with an additional feature in the form of

two plastic tubes.ylaAsmmbin i€kl ftk@bn Edmﬁs(cﬁ)lm% Shd ﬂ&@fz@%ﬁ&%@héﬂh&ﬁ! n each
base plate. These tubes are |l ocated with i ngual Surface of fhe | ower

base plate, afdfaenel pavapedltadhmenceraruy Haich gps ‘hbﬁ’?gu%‘fea’f‘%"cmf‘é‘soﬁé@i ively.
Each of these nsr@ble. @ishgUhaith totiiages hasiomuihe igpleatipe st @badigonseneiikhferckower

base plate, hag the guctiop fube exibind Wbl @ &idhibiBfadlodd! S RASE
magnets in the front upper magnetic compartment (14), while the rear lower magnets (13)
also commence to generate an opposing .force fo the magnets in the rear upper magnetic
compartment (15). The clinical effect of this engagement causes pushing upwards, which
starts to partially open the mouth. '
15 ' o
FIG. 3¢ shows a sagittai view of the typical human skull when the mouth is in final
resting or optimal closed position, and the resulting posidon of the mandibular

advancement device Option 3 following full engagement of the attachment apparatus.

20 The positioning of magnets, together with the unique configuration of the side plate
(including the buffer hook) and the adjustmeni-mechanism is shown, The exieni of forward
displacément 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 apparatus (2). '

25 .

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

of both altachment apparatus is represented.

The overal] effect of this contact between upper and lower attachment apparatus in
30  this particular version of the device is a unigue ‘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



20 plate, and will be attached to a suction device. The upper base plate
has a simlar small circular tube enbedded within its palatal surface , and
exits the mdline which attaches to an oxygen source. The engagenent of the
uni que at t XhHEHI43Bparatus, with the aid of the guidi MFPEUPIPP2) and

t he assistance of the repelling force of the magnetic field, will cause the
mandi bl e to be protruded (as evidenced by the translation or novenent of
the condyle (4)). Further nodification of this unique tubing
arrangenent is proposed, in which two cifcular corresponding tubes,
conprising of one tube |ocated within a second outer tube, 30 are enbedded
within each of the base plates. Each outer tube w Il have nunerous snall
per forations. Thes&s Pekd Qiatd aRSitMidd infadfinhét aliembhems wekidprs)actiomyef the
device. - 22 - "Sinul aneouslly each of the iﬂger tubes w | Il bcﬁ,' utilized in
the delivery &8 é%eﬁi}“gvfﬂf%ﬁ i FPrBEIgEAe o BLCoPETL SRS VE PP REESRY of

bot h tubes, atrlbladordofsbaihwpashgs the madditdafhvid el phaitse. brief period of rBik@tioBe shows
a three di MensaRAlonth %3kl A% URP Hap@Bl bOYR 1 3hLB6RIPIE 2 GABRANENT S of
mandi bul ar advancenen evi ce C33t| on § en nouth TS 1n an open position.
FIG 3f shofws sapraipsetddicapmspesman ofmavlityier pR&ESASper and | ower attachnent
conponents of mandi bul ar advancenent device Option 3 when nmouth is in a

cl osed 10 position,, . Fl 3 hows a front elevati vi.ew of, t he upper
and | ower attachmeht' &%’hﬁ%?feﬁ%t “é’“%f’ts??g%cﬁ’i’ SoRese 8% ﬁ%‘%ﬁ‘é’ﬁltnlo férvt:ﬁl‘éerm'qg’? ion 3
when nout h i s ckelusal ablpseciiep egntvith mostiiandibular advisb@engdevisko lswill elued e vi ew
of the upper { : mandi bul ar advancenent
device Opti on%ggc%ﬁgg{iﬁgi *@%&*ﬁ%ﬁ?&%&%?feﬁﬁg plate (22) and the
adj ust ment {¥rechani snf pin (12). 20 The positioning of magnets (13) and their
casi ng (16), togetFier 3adtots & Bagitalviei ef BOR it bradn skl ehenttivemaiticie ipfial e,

i ncluding the buffer hook, 17, and.the adjustoent ne i 1.5, shown.
ne descr bed 4GS o FERh shssed BOlans B8 S (BEfthe TRERED 1t debalima MO,
has an advancement device of Option 3 with an additional feature in the form of two plastic tubes.

15 A A small circular tube (8) is incorporated within each base plate, These tubes are
located within the lingual surface of the lower base plate, and the palatal surface of the
upper base plate, respectively. Each of these small circular tubes has multiple perforations.

The lower base plate has the suction tube exiting within the midline of its base
20 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 unique attachment apparatus, with the aid of the guiding
25 pin (12) and the assistance of the repelling force of the magnetic field, will cause the
mandible 1o 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,
30 are embedded within each of the base piates. Each outer tube will have numerous small

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



25 engagenent surface 32 that includes an alternating convex and concave
surface. When this curvature cones in contact wth the opposi ng cam 23/

adj ust mrent mechanism (the pin (12)), the lower jaw will be propelled
forward. TAY@2Y¥&UPT ng nandi bul ar advancenent of the |BEAUBEWIYIate is
of critical inportance, in that it opens the airway and allows the

breat hing capacity and air intake to be increased. 30 - 23 - FIG 3
shows the detailed configuration of the unique follower (22A)/side (hiving
plate (22) which is |located on the upperzattachnment conponents of the
mandi bul ar advancenent device Option 3. The |ocation of the cam
(23)/adjustnment pin (12), in contact with the engagenent surface (32) of

t he huns part Sehultsheutippesh cftthaimheranites Bilhppaiiatius tesdelrrompl oxFh, phishosed

| ocation of the RRMREHSe fedBdedlaBih@bRiQ s SRR WRes, at the distal RGratB L AMAE b 8JiE € 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 PG tIaeshoegui hee-danmsitial Glewl of vargpé:r amdelowel mdclehati on to
t he downward travel .of .the,. u [..).aw n-he c r.ol nd .adj ust ed.
Basi ng the gegfﬁ r%??fﬁf?g%égwbgggﬁe%ﬁﬁgkﬁ%?q %mrgpgffgkgﬁi%‘géﬁ‘ig% t he
of f centre pi wosivdh opposi ng curved surfaces in the design of the driving
plate, is of major innovation. FIG 3] shows the three-dinensional view

showi ng | ocation of t dj ust prent, 15 .mechani s pin ichis located in
the | ower attachne&p“ggﬁ%ﬂh@ﬁﬁggﬁﬁmﬁﬁ%mﬁgﬁﬁﬁb&$§§‘QH%a%@eWﬁHtNH@@?%% Opti on
3. The | ocat i esmpdnedthef drehdibuig plivatcendi? pvicenOp@nal wber trouthhie igai désag pi n
(12) when ip GoaEact is al so shown, The varying distances fromthe axis
point to the point of contact with the driving plate due to the rotation
and adjustnent of the pin, are illustrated. 20 The oval shape of the

pin (1221, ﬁnce rotEtedg wolvb faalﬁbetr eli:%mdi)ﬁvﬁ&ﬁ?h&eﬁﬁwﬁﬂd tib@eramaﬁhnﬁbfmtﬂe
pin, and the contact int.. t he upper base ate. . This ns that the

Bt arting posi ePBRIEe Bh Rt A PRE o8RBT OPR £ et BReCRE 81 TR ot “or e
preci se incremesitcs;, than in prior mandi bul ar advancenment devi ces, hence the
device canybe fine-tuned nore 25 successfully for best performance, and be
specifically tailored for different occlusions and different shaped dental

arches. FIG 3k i sPhe b Hiods e sidendsp abie YPRSHAEFIOVH SMhRER feREweHt of he si de
driving pl at e vef méisABurBnttadthat dadwaOpeRen tinddy ieiopl itlersidd. drilig ppessi bl e

MBI, Cladthefi 11), and (13) on the |ower base
plate, and th %§§ﬁ§ﬁ$%§%§ﬁg§$$%%%§§£azg

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 adjustiment

mechaniam (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
{123, 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



within side driving plate (22) of the upper base plate are also shown. In
this instance, the - 24 - device is in fully open position, show ng the
adj ust mrent mechanismin the fornf the unique off-centre guiding pin (12)
engaged i nWHhEHBME3t point of the upper base driving plaiati0e8u0uerRi s
design ensures that the driving plate (2) and the buffer hook (17)
restricts the lower jaw fromfalling backwards. 5 Advant ageousl vy,
exanpl es of the present invention provide a range of mandi bul ar advancenent
devi ces, each of which share the common henefits of being adjustable to

i ndi vidual requirenents, while at the SAie tine, havi ng maxi mum confort,
greatly reduced risk of occlusal changes (by having a unique | ow contact

force between oppggsngslQ, 's;:ﬁe[ Q.Ltascﬁsaonﬂ%ugagolﬂ&%é Reget efiiokédQbuy/a. and

hence a greater |ikelihood of |ongevity n previously designed qandibular
advancenent deuriegelate (22) whioh fsje@icp6R ﬁ{cé‘ai’e\ﬁ/i“?%f‘)’ﬁe“l‘ ﬁ@“ﬁ?@éﬁ‘gdﬁ%ﬁfmﬂﬁp'lb“ Bpti ons
of Ej th? Wﬁndia%&heﬁ%&iﬁ@@ﬁﬁ&t 3deRicGestibs of ﬁﬁ POSEBdjistvenofin (oMeid at er al
mandi bul ar excursions. This is | rt ith.15 re t 0 [Nt ai ni ng
pati ent confoFWWwéﬁﬁ‘H@HG@%@“@WL%&B%%?gééﬁghbﬁm‘héﬂg?{gﬁﬁﬁgﬁﬁ%gggg%gtus
itself. 5  apphiwess ireshbyn. fhoposed! Inatic ¢illecanagadydAciepentod_yi ce options are
designed with the intention of protruding the nmandible up to the optinal
protrusive position possible. This is 20 Crﬁf ed in qrder to.increase the

posterior airway sHuagiaw epPT of Be dpvea) s sdh BRii™y BefRevy 8TgU8 Fase, and
hence ensure y@hinp@enadaightink e fenbo rddhe - leamgsalwuki keintividup atddebcaus:

S eoping, The GO0 B MR ENUEh A SGRUEN. . PRRALALYR Bl fRs e dovi ce

options are 287 F Y er on eac _ ) in the centra
occl usal sué f apesjaof cantbe cpdotialdnd pdipsad: Bagiapthe desie el Bis dgyieedy this Paue| ong

the plane ali goiRfshiRihAWBl BBRMASSN éméip@dmg%m@rsmgaesumc Rusgadl vsur f aces
of the posterior teeth (Option 3 Each device option also has further

optional conpGHEAE Blate,iHokpaiordnge g% a tube for 30 the del i very of oxygen
which is incorporated into the upper base plate, and a suction tube that is

incorporated into the LoWwS( BASELuffsionlNhiSw Afldihd Rodlon G2 MRORRBmRET M t's
15 mechanism (pin) which is located in the lower atfachment components of the mandibular
advancement device Option 3. The location of the driving plate (22) in relation to the
guiding pin (12)'when‘ in contact is also shown. The varying distances from the axis point
to the point of contact with the driving plate due to the rotation and adjustment of the pin,
are itlustrated.

20
The oval shape of the pin (12), once rotated, will slter 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 compariments
within side driving plate (22) of the upper base plate are¢ also shown. In this instance, the



_application of these devices in maintaining the patency of a patient's
ai rway during postoperative recovery follow ng general anaesthesia, or
where paranedi cal treatnment follow ng patient traunma has occurred. 5The
att achnment YpP4Y&é% nechani snms of each device option X@/AWIKIAYIe, at

| east during manufacture, and adjustnents are dependent on the biting
surface of the device that drives the mandi ble forward. Hence, the degree
of protrusive novenent is guided by the angle and shape of the contact
surfaces between opposing attachnent apparatus within each base plate. 10
In one particular device which utilizes magnets together with the uni que
configuration of the side plate (including the buffer hook) and the

adj ust ment necateeind s @Yt dpem p&tion medinguhardistvan cerensm iis tadhiveviede when
both the Uppefunqug OM}% g%@ﬁz@ pm AP ARGl rp%,r@ega,g%gpedume RgvApUL h

cl osure, Each aped as tao push _on to an
opposi ng cam Ut néfﬁts dﬁ%&?ﬁ&?ﬂ’%‘?rﬂ‘a‘ E&d’ﬁ"’@ﬁ p{aﬁéz)tﬁﬁ‘ﬁé@ béiffﬁ }108'6\@?) BHEES pl at e
conponent s hashd @Rt éP ttrgdadwaiisn, to create a magnetic repul sion

bet ween these magnets which prevents the dropping of the jaws and enhances
the | ower jaw protrusion. Such engagenent initiates a nmagnetic repul sion
force fromthe var Adustegmushe exanpliesof thewrastrnt fnvetion atovide lanenge obppritatens. Thi s

creates a uni qgé‘anLéawnp&%@scfeacﬁaQﬂ%&%m%% &Qm%%ﬁéfﬂigotbb&r% z@ﬁ@fa&@ o and the
const ant wor ki, n of the jaw by c¢losure, and then refl ex partla openi ng due

to the nagnet i é‘ﬁhl@ﬁwcmst "‘ihge ﬁbélieuf“’éﬁeeﬂmf’ﬂéﬂ’mg HMETEHT OB e &AM smowi | |
| ower the ri skedabedate biiG@tset hmgaesb;omatvm@ ase|n Wwivichntam $érenteneiciooprasing

aVRneere o Rkt G6%, T Sl 2 16SuAT o WAL Rk RO OPBORIAG:PARE P! At 9

will reduce th uncti forces on 't
Thi s uni que c@fﬁ"iﬁg@lféqswowI@ffndtbhléfﬁéil"aémmi’éﬁféﬂcﬁ ncl udi ng 25 the buffer hook)
and t he adjustnent nechani smand the inclusion of magnets wll al so enhance

broventing & commoA-BrBHFERITRCH MY Tt e ArethiR Ahre. These
particul ar fedtur®ds bk posshiineotipplei laahl oagibulr tiversione atfiieistimpdrtant with
t enpor omangy blﬂ%@%d 1,38 rn%%mn%de&%& 3 aﬁmdﬁﬁg ﬁ@{)ﬂ 3\4@55&%%@&{&%&{

pressure from nocturnal occl para unct 1 onal
| ncor por at ed WPRAMY ivte design of all three mandi bul ar advancerrent devi ce
options is the possibility of sone |ateral mandi bul ar excur5|ons This is

inportant with regard to both pat.i onfort,.and red uce resses
on the attachnent g’tpﬁoé’o?efi ’!’Igln ré‘g%%‘%‘r‘ﬁ’ﬁ%‘i% e A 5 Vf’th Vi ce

option al so wittintioe oiyretnding thednangibl Umﬁhepmwbmtagwoomwp@lb@nrTégtw| cted
vertical dyge @&h@&‘ﬂl or@c}?%in&gas@%e%%u&l%mﬂ W%ﬁa b phavhx adfdicit ihd enabl e

the degree of airflow to be control]led, r eby timzin atlent
conpl i ance. tongue base, and hence ensure unlundeled an oW mto t i Jungs while the patient is

sleeping.

The cooperating member attachment apparatus of cach of the device options are
25 located either on each base plate within the central occtusal susfaces 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 alse 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



10Furthernore, in circunstances where occlusal vertical dinension is
excessive, this feature wll also reduce the |ikelihood of distalisation of
t he tongue base. Wil e an exanple of the present invention has been
descri bed X6b¥88/141872shoul d be understood that it has be&d/pPrESERIEH by way
of exanple only, and not by way of 15 limtation. It will be apparent to a
person skilled in the relevant area that various changes in form and det ai
can be nmade therein without departing fromthe spirit and scope of the

i nvention. Thus, the present invention should riot be limted by the above
descri bed exanpl e. 20The reference in th#f$ specification to any prior
publication (or information derived fromit), or to any matter which is
known, is not, ! o .adm ssion or
any formof su aé)gpcq]fi(ﬁl { %e 89\ cﬁ:?fn M E(%nm%%ﬁ: pldgig yl og‘ﬁz (a ngtf raﬁwaryré{ pgb%osaer i ved
fromit) or krep@atveatreceyery ofpfrhﬁmlpmrgt:m@ﬂ ahettcormen whemepatmddiveliedgenti n t he

field of endeay@ifing Qtihinedind ik SccaRgci fi cation relates. 25 Thr oughout
this specification and the clainms which follow, unless the context requires

ot herwi se, the word "conprise”, and variations such as "conprises' and
"conprisings, will Theuacgensdppoeiud @echidns ot"be&hidﬂ@delmgii@fhr@sfdﬁatamb&ﬁ Rasti nteger

or step or gr%nmgg‘nm{umgce?ﬁ aagm&test%m%g@ﬁ&%{ d?cebs %syrﬁ K@lﬂﬁx ”&% her

integer or ste group o V\gers or
1At t achnent appiardbomensiple frevird P“%é%ﬁedeﬁt@apépf ewiva meyerpant Bgaldedint hachment

apparat us on tiigle WpPeHapdds heRoRh® ek bdeel lhStARE RbAhRkn 2ppl:-ALLhAlin Wal | s
of the attachne cBﬁaratus on the upper base plate 4CEndyFe in a rotated

pOSI tion eac bas

10 ,

In one perticular device which utilizes maghcts together with the unique

configuration of the side plate (including the buffér hook) and the adjustrent mechanism

(Option 3), mandibular advancement is achieved when both the upper and lower base plate

components are engaged during mouth closure. Each of these side plates is shaped so as to

15 push on 1o an opposing cam adjustment mechatism. Each of the upper and lower base

plate components has magnets mounted within, to create a8 magnetic repulsion batween

these magnets which prevents the dropping of the jaws and enhances the lower jaw

protrusion. Such engagement initiates a magnetic repulsion force from the various magnets

placed within the attachment apparatus, This creates a unigue 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 magnstic repulsion. It is postulated that this unique mechanism will

lower the risk of occlusal changes often 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 buﬁ‘er 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 gencration of pressure from noctumal occlusal parafunctiona) habits,

30



4aCondyl ar position when the nouth is open 4bCondyl ar position after
wndyl ar transl ati on 5Lower base plate 10 6Upper base plate 7D stance
between the lateral walls 8Plastic tube 9Contact point between the wedge
and tube 10VerP1€EBd slots in the tube 15 Il Front | owetClithigaqes/joges7
conpartment 12Guiding pin in the | ower base plate 13Rear |ower magnetic
conpartnment 14Front upper nmagnetic conpartnment 15Rear upper magneti c
conpartment 20 16Magnets 17Buffer Hook 22Pl ate

« 26 -

Incorporated within the design of all three mandibular advancement device options
is the possibility of some lateral mandibuler excursions. This is important with regard to

both patient comfort, and reduced shear stresses on the attachment apparatus itself.

5 Each mandibular advancement device option also will be structured in a manner
such as to ensure inrestricted vertical dimensional opening between opposing base plates.
This will enable the degree of airflow to be controlled, thereby optimizing patient

compliance.

10 . Furthermore, in circumstances where occlusal vertical dimension is excessive, this

feature will also reduce the likelihood of distalisation of the tongue base.

While an example of the present invention has been described above, it should be

understood that it has been presented by way of example only, and not by way of

15 limitation. It will be apparent to & person skilled in the relevant area that various changes
in form and detail can be made therein without departing from the spirit and scape of the
invention. Thus, the present invention should not be limited by the above described

example.

20 ‘The reference in this specification to any prior publication (or information derived
from i}, or lo any roatter which is known, is not, and should not be taken es 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
"comprising", will be understood to imply the inclusion of a stated integer or step or group

of integers or steps but not the exclugion of any other integer or step or group of integers or

30 steps.



22A Fol | ower 23Cam 25 24Adj ust nent Mechani sm 30Fi rst secti on 32Engagenent
surface 34Second section 36Third section 30 - 28 - Xirepresents the change
in distance of the forward novenent of the cndyl e upon the nmouth cl osing
and engagi N §8A4é2at t achnent apparatus (i.e. the chanfe/dRopi¥idice)

bet ween 4b and 4. Ylrepresents the change in the full forward di stance of
the bottomjaw, in relation to 5 its starting position (when the nouth was
fully open). Zlrepresents the extent of forward displacenment of the

mandi bl e. “ 7.
DIAGRAM LEGEND
1 Attachment apparatus on the lower base plate (guiding bridge)
2 Attachment apparatus on the upper base plate (driving bridgéfplate)
53 Lateral walls of the attachment apparatus on the upper base plate
4 Condyle in a rotated position '

43 Candylar position when the mouth is oben
4b Condylar position afer condylar translation
5 Lower base plate '
10 6 Upper base plate
7 Distance between the lateral walls
'8 Plastic tube
9 Contact point between the wcdge and tube
10 Perforated slots in-the tube
i5 1 Front lower magnetic g;ompartmeni
12 Guiding pin in the lower base plate
13 Rear lowcr‘magnetic compartment
14 Front upper magnetic compartment
15 Rear upper magnetic compartment
20 16 Magnets |
17 Buffer Hook

22 Plate
22A  Follower
23 Cam -

25 24 Adjustment Mechanism
30 First section
32 Engagement surface
34 Second section
36 Third section
30



-29- CLAIMS A device for positioning upper and | ower jaws, including a cam
associated with one of the jaws and a foll ower associated with the other
jaw, the follower having an engagenent surface which translates across the
camto adv¥ft¥IgHa3Bf the jaws relative to the ot her asPAHEUPHAYIET e
closed. 2. The device of claiml, wherein the camis in the formof a pin
and the pin is asymetrical such that rotation of the pin allows for

adj ust ment _of the distance by which the one jaw is advanced relative to the
other. 3. The device of claim 2, mherel%'the pin has an ovoid
cross-section. 4. The device of claim 2 %r 3, wherein the pin is arranged
to be rotated in one direction only, for adjustnent. 5. The device of any

onesaischanns torc;ﬁésaxw 8\ %ftqr;hgé neudald &\f\fﬁ:rf?zlvﬁﬁi HARS en B thi Eethyie @ﬁ‘Jn'thp whi ch

defines a flrs curv rmng part ;ga genent surface
associ at ed MABNHMUWEnenmdwm@m“@hé‘ fpecHPEt GRRYPLS 16 Jbb RpnER Y HiFARSEhi ch
defines a secqu@e&Ubvuffspath formng part of the engagenent surface

associated with the jaws when clo a thir, defi ni ng
a third curved ‘pat‘FPrfsﬁ%ffﬂF e gt ggffmg'ﬁ’edh (5?1'615 ﬂe ough %ﬁég%ti %Ell

tran5|t|onsqbetmaemgmhmoﬁﬁweﬁﬂamdu&e@eﬁdyommved paths the third curved
path bei ng. ragped LOUBLIuL0E ASFRRAEHENRLBALIN Aukliect progressive
advancenent of the “one Jaw as e Jaws are closed together. 6. The device
of claimb5, wherein the first section includes a hook to restrict

di sengagenent of the follower fromthe cam 7. The device of any one of
clainms | to 6, including an upper and | ower base plate for fitnent to upper
and |l ower jaws, the base plates being arranged to carry a respective one of
the camor follower. -30-



The device of claim7, wherein the base plates are provided wth nmagnets
arranged whereby to exert a magnetic repul sive force between the upper and
| ower base plates so as to bias the oré jaw toward the advanced position
relative to the other jaw. The device of claim8, wherein the base plates
are provided with nagnets to exert @l.Adlgrretic attractive force between the
pl ate when the one jaw is advanced relative to the other jaw to assist in
mai ntaining the jaws in that position. 10. The device of any one of clains
7 to 9. mer&'d@v&@?oﬁmslt%{g m;%ek And R&vErQEWs GheRd Tt cdph @gs%cﬁtéda@hﬁ%néo one
of the upper or |ower plates. The device of claim 10, wherein
fol |l oners, il tbﬁeawwmi@tr fodhosmer @B@@éﬁécd amél &mt@bﬁeﬂ% dh@pf@ldxsmlehcs’mue@n of
one of e, UARLt Ry L UST: SRS, BURLR oo T alEvh B Whel B s PSS 1
t he ot her ortelaﬁ'fretohﬁeuﬂalaﬁﬁsmbjde:&écbﬁae pl at es f or engagerrent with the
associ ated side plates. 13. A nmandi bul ar advancenent device which conpri ses
both an upper and a lower base plate for fitnent with a respective upper
and | ower | b Late i t
duri ng\le os?i\#g % § 8{5%?@5 %owgglége prgﬁﬁﬁéﬁgnﬂgf@%e&ﬁg% E’I% 1%?%3@9%
devi ce as claaynmdtrmal Szhcau trhaﬂagtanmemfeﬂm fihellpastiboadjusnenanf drgdidiahee Bnabl e
| at er al m)ve t between,t e base ates, during the closing of the | ower
jaw. 15. Th&" @%/h&@nsw&ls 3#@ l‘é‘?‘t‘htﬁ‘ﬁ" Bfherein one of the portions is
provided with outwardly fl ared side barriers to guide relative |ateral
novenment between the jaws. 16. The device as clainmed in claim16, wherein
the si de barlhicelesict of maan apberd thleamnbis dnoo\gud dest-kectionr st and second
cooperating nenbers into alignnent. -31- 17. The device as clainmed in any
one of clains 13 to 16, wherein the portions contact during closing of the
jaws s@, as tepdAgECSTicYahY 2f O sewhBfeih AnepihaW hemvaador ! althMR toohbe
upper jaw. 18. The device as clainmed in any one of clainms 13 to 17, wherein
t he porti onglitgeteonstrdpddr sdidgyesnt. 19. The device as clainmed in any one of
claims 13 to 18, wherein the portions are | ocated on either side of each of
the base plates. 20. The device as clainmed in any one of clains 13 to 19,
wher ei 3, one Tofe deReccRifdny@ite dfcl@inlsat 8f &l Wieiexi gRdblgwkrhRIRRLt i on and the
other portion_ is arranged to contact the outer surface of the tube portion.
The devi ce asfiist apetd whicd dafines @ figgheneiad paib founepprrt 0bnhe sngnesicaed
%;:}e(r)ne or L& %Sélg%rde@ltﬁllngm%rﬂc%? \»Jh%HQBQJEEVQS L%Colplelnt ate breathing of the
a second section which defines a second curved path forming part of the

engagement 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.

7. The device of any one of claims 1 to 6, including an upper and lower base plate for
fitment to upper and lower jaws, the base plates being arranged to carry a respective

one of the cam or follower,



22. The device as clainmed in any one of clains 13 to 21, wherein the upper
and | ower base plates are provided wth opposing magnets to repel the upper
and | ower base plates from cl ose abutm®Bnt. 23. The device as clained in
claim 22, wherein the opposed magnets bias the upper and | ower base pl ates
in bot ¥ for dedleans dadiwar dwhenceacthicdrse pbiigrovipdeyidahtibl haghetepuigicdn of
one base plate relative to the other,bas |l ate. 24. The devi as cl ai ned
'n ol ai m 22 WSS, RudPsit e Eo T e i S A B cal 1y
shaped portidieobo afeo Biastihe ohasaw RbaheiSthe xR YiddRI Pl R1AFVEADARE o0 t he
ot her base plate for riding along the specifically shaped portion during

closing of t#E jaws so as to progressively force the | ower jaw forward
relative to the upper jaw. 25. A nandi bul ar advancenent devi ce which
conprises both an upper and a | ower base plate, wherein the upper base

pl at e Oncor pteaiceR:etofialdmde whatiashe Wdechlas ard poaided var siabhas tsedet of the
upper base plate, each side plate including a curved -32- engagenent
surface thatMEFeopatRERE rehbeeen Birgtlals|vited e 0BRHDY & LORNFS! ICEAVE 80 war d

movenment of g Jn%‘ﬁgvdi_@‘éls@é fiﬁ E]%hHBHfZ?{% i%_%\ﬁsg}rﬁ:’?{{iaﬁg@§ﬁoﬂl ates are noved

together. 26. The "device o alm er el side plates each include a
hook to assist in keeping the two base plates fromseparating wthin the

mout h. .27. The device of clai.m 25 gr 26,  wherei ach of. the side. pl.ates
e ohdfied Sde iSSPtk off of BlaRs O SeiviEreasapERE: R HBiHEH O e
form of two ,0fif 3@RRES B PHAThMM R of[Rvdr @fated in the opposing outer side
of the | ower base plate. 28. The device of claim27, wherein each

adj ust mrent mechanismis in the formof an off-centre pin. 29. The device of

claim 28, rein.the.pin_is,oval in cr -section, sq that. the pin, once
ot ated! i e aqrase ohe s Ty st pEeroRRSE S Taf Toind 45 59 4P Ent act
poi nt Wi th GhgcHpREbpRATE sidedbLoETBONpEeR ol bhey pladi ust ment of the

rel ative positioning of the upper and | ower base plates. 30. The device of

claim?29, wherein the adjustnment is achieved by anticlockw se rotation

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
base plate for fitment with a respective 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 lateral

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

15.  The device as claimed in claim 14, wherein one of the portions is provided with

outwardly flared side barriers to guide relative lateral movement between the jaws.

16. The device as claimed in claim 16, wherein the side barriers form a tapered channel to

guide the first and second cooperating members into alignment.



and | ocking of the pin against reverse novenent.

17.

18.

19.

20.

22.

23.

24,

25.

231-

The device as claimed in any one of claims 13 to 16, wherein the portions contact
during closing of the jaws so as to progressively force the lower jaw forward relative

to the upper jaw.

The device as claimed in any one of claims 13 to 17, wherein the portions are shaped

wedges.

The device as claimed in any one of claims 13 to 18, wherein the portions are located

on either side of each of the base plates.

The device as claimed in any one of claims 13 to 19, wherein one of the portions is a
laterally extending tube portion and the other portion is arranged to contact the outer

surface of the tube portion.

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

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

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 lower base

plates from close abutment.

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

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

The device as claimed in claim 22 or 23, wherein the co-operating portions include
a specifically shaped portion on one of the base plates, and a guide pin arranged on
the other base plate for riding along the specifically shaped portion during closing of

the jaws so as to progressively force the lower jaw forward relative to the upper jaw.

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



26.

27.

28.

29.

30.

3.

engagemen! surface that co-operates with the lower plate to enable controlled
forward movement of a lower jaw as the upper and lower base plates are moved

together.

The device of claim 25 wherein the side plates each include a hook o assist in

keeping the two base plates from separating within the mouth.

The device of claim 25 or 26, wherein each of the side plates are shaped so as to push
on to an opposing adjustment mechanism, in the form of two off-centre pins, which

are located in the opposing outer side of the lower base plate.

The device of claim 27, wherein each adjustment mechanism is in the form of an off-

centre pin.

The device of claim 28, wherein the pin is oval in cross-section so that the pin,
once rotated, will alter the distance between the axis of the pin, and a contact point
with the upper base plate whereby to allow for adjustment of the relative

positioning of the upper and lower base plates.

The device of claim 29, wherein the adjustment is achieved by anticlockwise rotation

and locking of the pin against reverse movement.



