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SPECI FI CATI ON .. TITLE

APPLI ANCBYR3263%8 TO FI T MANY MOUTH AND- TOOTH S| DREUSR87484
ORTHODONTI C CORRECTI ON AND OTHER USES" 5 FI ELD
OF THE | NVENTI ON The present invention relates to tooth
positioning appliances, and in particular to a prefabricated
appl i ance of one size which accommodat gs. vari ous nouth and'tooth
sizes and is useful as an orthodontic corrective devi ce, an

athl etic nouthguard, a bruxisminhibitor, and a sl-eep apnea 10

prevention devi ce. BACKGROUND OF THE | NVENTI ON

There are nmany tooth nal occl usi on conditions which are correctable
t hrough orthodontic treatnment. Sonme of these conditions include incisal 15

spaci ng, overjet, overbite, i .'%Mt h rotation and i nproper
] aw relati ons. Metal often used in the
per manent dentition stage toppLgvi de the desired correction.

Ther nopl asti c renovabl e positioners or appliances are also
avail abl e sucl‘fM&NPRislAﬂEEQAé’d‘EDITQFIT MANY MQUT(H AND TOOTeENt Nos.
4,139, 944; 4, 919 612; 3,848 d :
3i7E8 FOR ORTHODONTIE CORRECTION AND OTHER USES ”
5 FIELD OF THE INVENTION

The preseht invention relates to tooth positioning appliances, and in

particular to a prefabricated appliance of one size which accommodates
various mouth and tooth sizes and is useful as an orthodontic corrective
device, an athletic mouthguard, a bruxism inhibitor, and a sleep apnea

10 prevention device.

BACKGROUND OF THE INVENTION
‘There are many tooth malocclusion conditions which are correctable
through orthodontic treatment. Some of these conditions include incisal
15 spacing, overjet, overbite, incisal crowding, tooth rotation and improper jaw
relations. Metal bands and wires are often used in the permanent dentition
stage to provide the desired correction. Thermoplastic removabie
positioners or appliances are also available such as those dlsclosed in my
prior U.S. Patent Nos. 4,139,944, 4,919,612; 3,848, 335 and 3, 939 598.
20 . These removable appliances are typically provided with tooth sockets
each for receiving therein one of the individual's teeth for guiding and
diT'ecting the tooth into a proper occlusal position. Such appliances are
therefore selected by measuring the individual's mouth and teeth and |
matching the appropriate sized appliance having the appropriate tooth
25 sdcket sizes and spacing.
It would be an improvement in the art if a removable appliance were

provided capable of fitting a variety of mouth and tooth sizes and which could
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socket s each for receiving therein one of the individual's teeth
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therefore be used to initially guide and direct the erupting permnent

I nci sors and other teeth into an individual's nouth to a desirable
occl usal condition. in sone cases, after an individual's teeth have

erupt ed, i thevefdre bel usedde initially guide andrdirect/ theserupting peemanént ihcisorsappl i ance

were provided to correct praqble ith 5 t he permanent teeth and to
retain t he@ddigtpenteein W%&@r‘"@’&%a\w § dnouth to a desirable occlusat epnditiae. devi ces

for prevenyj g, (%%saaﬁgﬁqarﬂnﬂgjli\?wéliss@eﬂﬂavg erupted, ft%odléia[lsaé 8Ly etic

nmout hguards require cus Icat1on an . remely
expensi ve. irApessencentuditihany ahchppliahcs werdprwidathiotdorrett problems with

accogm) dat ?hg%@{mrar?\gath teaetc]r?I agg% r;etséiinz tehsesaentge%/heitn Srtoiplelr cfohttiitiglq. ' ndividual
Custom made devices for preventing sleep apnea and bruxism and
“for use as athletic mouthguards require custom modification and are
extremely expensive. A device which would perform these functions,
accommodate many mouth and tooth sizes and yet still fit an individual

10 properly would be a significant improvement in the art.

SUMMARY OF THE INVENTION

‘The present invention provides a U-shaped appliance having a tooth

receiving trough defined between an outer labial-buccal flange and an inner

15 lingual flange connected by an isthmus or plate. The appliance of the
invention incorporates a tooth receiving trough having particular features

which eliminate the need for individual tooth receiving sockets and further

permits the appliance to accommodate teeth and mouths of different sizes.

The present invention also is useful to alleviate snoring by advancing the

20 mandible and opening the mouth slightly while sleeping to prevent the lower
jaw and tongue from slipping or being positioned dorsally against the
poéterior wall of the pharynx allowing the uvula to vibrate when intaking air

througH the mouth. The present invention by increasing the airway and

moving the tongue anteriorly decreases the tendency for sleep apnea, and

25 cr:n also reduce the effects of night grinding or bruxism. The present

invention can also serve as an athletic mouthguard during participation in
contact sports.



10 properly would be a significant inprovenent in the art.

SUVWWARY OF THE | NVENTI ON The present invention provides a

U- shaped W@ 90838e having a tooth recei vi ng trougPEPPIEd48%et ween
an outer | abial-buccal flange and an inner 15 | i ngual fl ange connected
by an isthnmus or plate. The appliance of the I nvention

I ncorporates a tooth receiving trough having particular features

which elimnate the need for individualyg tooth receiving sockets and further
permts the appliance to acconmpdate teeth and nouths of different sizes.
The present invention also is useful to alleviate snoring by advancing the

20 mandi bl e and opening the nmouth slightly while sleeping to prevent
t he | ower jaw and tongue from slipping or being positioned
dorsal |l y agai nst the posterior wall of the pharynx allow ng the
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i nvention cesgmknts ofrthe Aenges. atTheetmaxilianyt topthrough inas pagtadugligt i on in
E‘é—?} 6%?98/8 Eg&;riéwing width as it a\t/;\)l?arggélggg ?hse isthmus. This narrower width_applies |
5 pressure to the incisor teeth as they erupt into an individual's mouth and also
when they are fully erupted. By doing so, the appliance assists in guiding
the incisors into a borrect position and rotational orientation to correct
abnormal jaw relations, overjet, overbite, incisal crowding, rotations, open
bite and improper spacing conditions. Once the incisors are fully erupted,
10 the appliance can further correct these same problems with the exertion of
force by the patient biting down on the appliance. The appliance also serves
as protection fo the upper and lower anterior teeth from damage during
contact sports. It also helps to stabilize the appliance in the mouth if the
patient bruxes while sleeping. The appliance maintains the pdsition of the
15 upper and lower tooth troughs securely over the teeth and helps to restrict
the lateral jaw movement during tooth grinding and thereby limits the
abrasion forces to the flat mating occlusal surfaces instead of the enamel
occlusal and incisal surfaces of the teeth.
In another embodiment, in the area of the incisors the isthmus is
20 slightly thicker to create an open bite condition between the upper and lower
incisors. This slight open bite condition is created by a gradual upward slope
in the upper surface of the isthmus and a gradual downward slope in the
lower surface of the isthmus in the area of the canines.
In another embodiment, the thickness of the material of the
25 Idbial-buccal flange in the area of the upper incisors is thinned approaching
the upper edge or gingival portion of the upper segment of the labial-buccal

flange. The thinned material allows for additional stretching across the area



I n one enbodi ment, the |abial-buccal flange and inner |ingual flange
define a maxillary tooth trough between upwardly extendi ng superi or
segnent s wb 9vbeos| anges. The maxillary tooth trough has a gcarissbhiuss
narrowi ng wWidth as it approaches the isthrmus. This narrower width applies 5
pressure to the incisor teeth as they erupt into an individual's nouth and
al so when they are fully erupted. By doing so, the appliance
assists in guiding the incisors into a correct position and
rotational orientation to correct - abnormal jaw rel ations, overjet,
overbite, incisal crowding, rotations, open bite and i nproper
spaci ng conditions. Once the incisors are fully erupted, 10 t he

appl iance can further correct these sane problens with the exertion of
force by the patient biting down on the appliance. The appliance al so
serves as protection to the upper and | ower anterior teeth from
damage dur iofghe incisors creatimga tensimy insthellabial- bucctailflpngeavkﬁchtassiszsin he
appliance in the mouth i ati en br ux l.e slee kng The

appl i ance rﬁﬂH{Y'BQnErqsﬁBrepé‘%qﬁ?oﬁruﬂingh@&fgrs of an | glpug}“jor KRR
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troughs se pteeth and helps to restrict the | ateral
] aw novenercﬁgsﬁﬁ/r}'ﬁ%ﬁﬁ o%é% grinding and thereby linits the abr asi on
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t he | ower surface of the isthnus in the area of the canines.
| n anot her isfariafisegments Kefing & mangibyar taath touahifar regeiving the lower
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for additional stretching across the area '
which is generallygfess than the typical angie of an individual’s teeth for the
mating tooth surfaces. This slightly smaller angie assists in applying further
pressure to the individual's teeth as they erupt by properly guiding and
directing the teeth to their fully erupted occlusal positions to provide the
15 upper and lower incisors with a more labial .inclination so that the angle
between the upper and lower incisors is reduced. The smaller angle also
aids in preventing overbite relapse by causing the lower incisor edges to
make greater firmer contact with the lingual surfaces of the upper incisors.
in-a still further embodiment, the upper and lower edges of the
20 superior and inferior labial-buccal segments, respectively, are adapted to
avoid contact with the gingival area of the individual’s mouth by being tilted
onﬁward on the inner surface to clear the gingival tissue regardless of mouth
size. This is to prevent gingival recession, especially on the lower tooth arch
of an individual which is most susceptible to such a condition.
25 i} In a further embodiment, lingual extensions extend from the appliance
from the lower lingual flange on either side of the midline to ensure

mandibular advancement. This advancement will stimulate more efficient



WO 99/ 09908

PCT/ US98/ 17484

of the i n¥P8%; cating a tension in thé |abial-buccal fl a‘?ﬁ’éfuwlc?ﬁ“
assist’s in appl ying pressure to the erupting incisors of an

I ndi vi dual for properly positioning the teeth. I'n
a further enbodi nent, the | abial-buccal flange and inner lingual 5

fl ange each include superior upwardly_extending segnents and inferior
downwar dl y extendi ng segnents. The superior segnents define a maxillary
tooth trough for receiving an upper row or group of anterior teeth and the
I nferior segnents define a mandi bular tooth trough for receiving the | ower
row or group of anterior teeth. The inner surfaces of the upper

| abi al - buccal 10 fl ange and | ower-| abial buccal flange have a relative
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i ndividual's teeth as y erupt by properly gu i recting

the teeth tlmgtlaéextehsldnﬁ aa'ethtremeiycbtalpﬁdlm pezintaining afmr\paui/pdeltlbheanS
upper and | vve | abi al inclination so that the angle
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| ower edges of the 20 superior and inferior |abial-buccal segments,
respect i vel §Ntespdy Rrgitiens the tongue, through the muscular attachment of the

tongue to the upper genial tubercle in the anterior segment of the mandible.
This moves the tongue away from the posterior pharyngeal wall and

10 increases the volume of air that can pass into the trachea and lungs,
reducing sleep apnea and snoring.

With a preformed device that fits any configuration and size of teeth,
it can automatically be given to a patient to reduce or eliminate snoring as
well as to prevent the effects of bruxism (night grin'ding) such as excessive

15 abrasion or wear of the teeth and TMJ complications. Since the device is
preformed and has a significant labial shield on the upper and lower anterior
teeth as well as a great deal of plastic between the arches, it can serve as
an efficient mouthguard in contact sports. It protects the teeth from
horizontal blows to the lip area as well as from vertical blows from below that

20 knock the mandibular teeth up against the maxillary teeth by forcing the

- mandible to close suddenly in an unusual manner. [t also allows for easy
mouth breathing required in most sports.

BRIEF DESCRIPTION OF THE DRAWINGS

25 > FIG. 1 is an occlusal plan view of an appliance embodying the
principles of the present invention.




avoid contact with the gingival area of the individual's nouth by being
tilted . outward on the inner surface to clear the gingival tissue
r egar dl eswoai/00%08t h size. This is to prevent -gi ngi rU/USBAGHSA ON, _
especi-ally on the | ower tooth arch of an individual which is nost
susceptible to such a condition. 25 In a further enbodi nent,

I i ngual extensions extend fromthe appliance fromthe | ower

| i ngual flange on either side of the m dline to ensure mandi bul ar
advancerment. This advancenent will stifuilate nore efficient WO
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forward mandi bular growh in children helping to correct antero-posterior
j aw di screpanci es present in mandi bul ar retrusion type

mal occl usi ons. The | i ngual extensions are extrenely hel pful in
mai ntaining a forward position of t he mandi bl e whil e sl eepi ng,

whi ch can al | evi H@. 2lisasectional viewoba prior art appliange through the anteriorl at i on

of the uvul a i C auses. snoring by providing a nore open ai rway
to the tracﬂ@&@’“\/& e 3PIARA% bl e i s advanced, it al so anteriorly

positions the topgyeg i&@?é&?i&ﬁgﬁe?ﬁéé‘t Perbrbly BIBHY 118 11F of I, 1

tongue to the upper genia | or “segnment _
mandi bl e.  through thélansenorpestiomef thenapplizmesy from t he posteri or pharyngeal

wal | and 10 increases the vol u f ai hat can pass into the trachea
and 19ngs, Fle. 4955 fragmentary %n?sect%onatl View taken a ong arc V-V of

the appliance of FIG. 1.

FIG. 5 is a sectional view taken along line V-V of the appliance of FIG.

FIG. 6 is a side sectional view of another embodiment of an appliance
10 embodying the principles of the present invention.

FIG. 7 is a side elevation of another embodiment of an appliance
employing a posterior hinge and embodying the principles of the present
invention. _

FIG. 8 is a fragmentary sectional side elevation of an individual with

16 disruptive snoring and obstructive sleep apnea conditions showing the
almost closed airway passage in the pharynx.

FIG.9is éfragmentary sectional side elevation of the same individual
wearing an appliance of the present invention shoWing an open airway and

unrestricted pharyngeal opening.

20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
; FIG. 1 illustrates one embodiment of an appliance' 10 embodying the
principles of the present invention in an occlusal or plan view. The appliance
10 is generally U-shaped to correspond with an upper and a lower arch of a
25  human mouth. The appliance has an outer labial-buccal flange 12 and inner

lingual flange 14 both generally vertical and extending superior to and
inferior to a connecting isthmus or plate 16. Isthmus 16 interconnects the
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The appliance may also be provided for use with only an upper or a
lower arch, and in such cases, the flanges would extend only superiorly, or
inferiorly, respectively. FIG. 6 illustrates an appliance 110 having only an
arch shown in cross-section. An appliance 210 may further be fabricated
having a durabile living hinge 212 at the posterior distal ends of the appliance
connecting otherwise separate superior and inferior segments 214, 216,
respectively (FIG. 7). Material selection and thickness may be easily
manipulated to control the durability characteristics of the hinge. Preferably,
the hinge would exert an opening force between the upper and lower section
forcing the wearer to bite down, enhancing the appliances’s performance.
Each upper and lower section would have its own separate isthmus. The
device would have all of the characteristics described herein when in a
closed position with the upper and lower segments abutting one another.

Individuals typically go through four stages in their tooth development
including a deciduous tooth stage where only deciduous teeth are present.
Individuals also go through a mixed dentition stage typically consisting of
permanent upper and lower incisors (central and lateral incisors) and first
bermanent molars, deciduous canines, deciduous first molars and deciduous
second molars, The third stage is where all of upper and lower permanent
incisors have erupted while the canines and molars exfoliate and are
replaced by permanent canines and bicuspids. The fourth stage follows
where all of the permanent posterior molar teeth erupt into an otherwise full
adult dentition. Appliance 10 is intended for use initially at about age 6 to

guide and direct the erupting permanent incisors into the mouth in a proper



FIG 2 is a sectional view of a prior art appliance through the anterior

portion of the appliance. FIG 3 is a sectional view taken
gener al | ywalogmepogine 111-111 of FIG 1 t hr ough t hecavisssiivisds
port-i-on of .t he appliance. 5 FIG 4 is a fragnentary front
sectional view taken along arc |V-1V of t he appliance of FIG 1.
FIG 5 is a sectional view taken along |line V-V of the appliance of FIG

1. FIG 6 is-a side segtional view of another enbodi nent of
an appliance 10 enbodyi ng the pringiples of the present invention.

FIG 7 is a side elevation of another enbodi nent of an appliance
enpl oyi ng a posterior hinge and enbodying the principles of the present

i nventi on. FIG 8 is a fragnentary sectional side elevation
of an individual with 15 di sruptive snoring and obstructive sl eep apnea
condi tions show ng the al nost cl osed airway passage in the
pharynx. occlusal fashion. TheGapglianceaddesigonbytelinyinating ios iahibitingetosthevat i on

SRR e i s e ey
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FIG 1 illustrates ©ne enbodi nent of an appliance 10 enbodyi ng’the
princi pl es pdrmanentiyesiden andveniargentherarghesccl usal or plan view. The

appl i ance 10..is general l shaped tqg correspqnd w t n upper and
a | ofer arch of Angppliance 'S%Hs%fb'tjéﬁar Wé“eof&ﬁl' P%E\ﬁ\ﬂ&gabﬁm‘ﬂ@@#ﬁl

| abi al - bucc I : | : : i bl ; eneral ly
vertical an %%t%%ﬁﬁé%g‘%g?él gpﬁ{'%ncaenlg again hggﬁ”ﬁﬁé@l&@@e?%égh%%ﬁﬂgct i ng

‘i sthmus or theakfugtihg Ipetinementl Ganies @pdnprdraokane into an ideal Class |

occlusion similar to that possible for the incisors at the earlier stages. The

same appliance can be used after the upper and lower adult incisors have
10 fully erupted and need straightening. The same appliance is then useful to
align these teeth. After this stage of eruption is complete, the appliance 10
is again useful as a rétainér from age 8 to about age 10 after which time it
can guide the adult canines and premolars into position. At about 11 years
and older, the appliance may be used if necessary to maintain proper
15 orientation and position of the teeth. The appliance is also useful for any
individuals with fully erupted adult teeth to straighten these teeth as well.
An object of appliance 10 is for each particular size of the appliance
to fit many different sizes of teeth and mouths. To accomplish this objective,
appliance 10 is provided having generally smooth inner surface in the tooth
20 troughs, thus having no individual tooth sockets but instead having labial-
buccal flange 12 and ihner lingual flange 14 provided with particular
or?entaﬁons and contours.
Appliance 10 can be made in different lengths measured from an
anterior incisal tip 17 to the posterior distal ends 19 as illustrated in FIG. 1
25 wherein the length is indicated generally as L. The appliance may end at an
area corresponding to the upper second deciduous molars if the appliance

is to be used in children around the ages of 6 or 7 years prior to eruption of
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| abi al - bwwaededed:nge 12 and inner |ingual flange 14 and |sPFﬂ'f'~§H§t'é'd‘3f‘o

al nest- engage the occlusal surfaces of the posterior teeth when
the appliance is I nserted into a human nout h. The
appliance nmay al so be provided for use wth only an upper or a 5

| ower arch, and in such cases, the fInges woul d extend only superiorly, or
inferiorly, respectively. FIG 6 illustrates an appliance 110 having only
an arch shown in cross-section. An appliance 210 may further be
fabri cated havi ng a durable living hinge 212 at the posterior

di stal ends of the appliance connecting ot herw se separate
superior and inferior segnents 214, 216, 10 respectively (FIG 7).
Material selection and thickness _may be easil
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10 of the invention. Outer labial-buccal flange 12 includes an upwardly
10 extending superior segment 18 and a downwardly extending inferior
segment 20 relative to isthmus 16. Similarly, inner lingual flange 14 includes
a superior segment 22 and an inferior segment 24.
Superior segments 18 and 22 include an inner labial surface 26 and
inner lingual surface 28, respectively, which face or confront one another.
15 Isthmus 16 includes an upper surface 30 and cooperates with inner surfaces
26 and 28 of the superior segments to define a maxillary tooth trough 32
having a varying width around the U-shéped appliance 10. Similarly, inferior
segments 20 and 24 define an inner labial s.urfac_e 34 and inner lingual
surface 36, respectively, which confront or face one another. Isthmus 16
20 also has a lower surface 38 which corresponds with inner surfaces 34 and
36 to define a mandibular tooth trough 40 also having a varying width around
the U-shaped appliance. The width is defined for both the maxillary and
mandibular tooth troughs 32 ahd 40 as the distance between their respective
inner surfaces.
25 * As illustrated in FIGs. 2 and 3, the appliance of the invention includes
an increased inclination relative to vertical of the inner labial surfaces 26 and

34. Typically in the average child, the angle between the labial surfaces of



I nci sors have erupted while the canines and nolars exfoliate and are
repl aced by pernmanent cani nes and bi cuspids. The fourth stage follows 25
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occlusal fashion. The appliance does SUbe elimnating or inhibiting tooth
rotation and forcing the incisors into their proper positions and at the.
sane time forcing themunder their own eruptive forces to
significantly and permanent|ly wi den and enlarge the arches. 5

An appliance is also useful as a retainer for any individual until about
age 9 at which tine the appliance is again useful for guiding and directing
the erupti rinepeppanrand loyeericentrabintisore imabout 131 % Artypidabpre@mted

occl usi on S|n1Lar t thath|SS|ble for th% nci sors at ge earl|er st ages.

The apRlance, iy ARR gcgﬁest?é"%@f'%? iNesarp Jerludeg 2R\@98duI t
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appliance is then us ese After this stage of
eruption i suswaly eéteveert35fpphd 4388 als(bhown m FIG. 2. This is done to place
5 pressure upon the incisors as close to a vertical direction as possible. This
high angulation in a typical appliance however defeats the correction and
retention of an overbite condition since the lingual surfaces of the upper
incisors are more vertically oriented in comparison to the lower incisors and
provide less resistance to relapse. When a child is at an early age, this

10 ~ angulation can be altered in erupting incisors very easily. Angulation of the

" incisors can therefore be aitered to encourage the upper central and lateral
incisors to erupt with an increased labial slant. Appliance 10 of the invention
therefore provides decreased angulation between inner labial surface 26 and
inner labial surface 34, for example in a range of 115° to 131°.

15 - FIG. 4 illustrates a front sectional view along the arc of the tooth
troughs of appliance 10 to illustrate another advantage of the invention. The
primary thickness of isthmus 16 is generally of a constant dlmenSIon except
in the incisor area 17 of both the upper and lower arcH“As & 1Ilustrated in
FIG. 4, the upper isthmus surface 30 includes a slight upward step in the

20 area of the lateral and canine upper teeth. Similarly, lower isthmus surface
38 includes a slight downward step 44 in the area of the lateral and canine
Io;ver teeth. Upward step 42 of isthmus 16 is preferably more accentuated
than the downward step 44 to cause the upper incisors of an individual to fit
up into the smile more efficiently to more effeéﬁvely eliminate a gummy

25 stnile. The increased thickness over the primary thickness of isthmus 16 in
the incisor area 17 defined between the steps 42 and 44 also helps to

reduce overbite in individuals more completely and further helps to prevent



I's again useful as a retainer fromage 8 to about age 10 after which tine

It can guide the adult canines and prenolars into position. At
about 11 WOA&p49908 and ol der, the appliance may be usd&§fW¥SIdi¢ddsary .
to maintain proper -15 ‘orientation and position of the teeth. The
appli.ance is al so useful for any i ndividuals with fully erupted
adult teeth to straighten these teeth as well. An obj ect of
appliance 10 is for each particul ar s_iﬁs_of t he appli ance ‘to fit
many different sizes of teeth and nouths. To acconplish this objective,

appliance 10 is provided having generally snooth inner surface in the tooth

20 troughs, thus having no individual tooth sockets but instead having
| abi al - buccal flange 12 and inner |ingual flange 14 provided
with particul ar orientations and contours.

Appl i ance 10 can be jtade in different | th d f \ :
Q\EF elri or i rits relapss pTrle!s’ielﬁ’st%aﬂ&éﬁe@rﬁcﬁesr%“gfs’%){ngﬁsur ﬁ@”é\%%t?‘?q}mq@t ed in
FIG 1 25 r el . £Sy fAGh

appl i ance nsa%/t%ar;‘mgtgbaélhatn@é 4@I&géé}glrszaab@trc%gggﬂgyng?tds%/ﬁgsotﬁoe&érgngecond
deci duous radritfifon bntthe onghgr dfeatssut 0.5 mm in the indisorereasiyd i n children

around the ages of 6 _or 7 years prior to eruption of, " WD 99/.09908
PCT/ US98/ 17484 As is illustrated in FIG. 1, appliance 10 may also include one or more

the ffrst RELIBRNAY b¥iehain inghR oAGEE SPYBHLIBRE 46 brdthiding Ydre t©
inner lingual flange 14 away from inferior segment 24. Lingual extension 46
is preferably disposed at about the midline on appliance 10 defined as an
extension from inferior segment 24, and also preferably extends downward
about 5 to 15 mm. If appliance 10 is adapted having only a mandibular tooth
10 trough, the lingual extension preferably extends from the inner-lingual flange
in a similar position to the combination or all in one appliance having upper
and lower segments. The lingual extension may include a single portion or
2 segments disposed side-by-side with a middle slot permitting room for the
mid-line frenum of the tongue therebetween and permitting longer lingual
15 extension segments.
Lingual extensions 46 assist in keeping the mandible of the individual
advancing maximally at all times and moving forward. For producing a
forward mandible force, the most important tooth margins are the lower
lingual contact surface and upper labial contact surface at the anterior
20 portion of appliance 10. It is therefore important that inferior or lower inner
lingual surface 36 and superior or upper inner labial surface 26 are
su}ported by sufficient appliance material to maintain their relative positions
when appliance 10 is inserted in an individual's mouth.
The lower inner labial surface 34 and upber inner l.ingual surface 28
25 are relatively unimportant margins for producing mandible advancement and
_therefore the height of the inferior edge 50 of labial inferior segment 20 may

be reduced significantly. This reduction in height also reduces the risk of



area of the upper first permanent nolars for use in children from about 7
years of age to about 12 years of age. The ends 19 of the appliance nmay

ext end av@’d%/&dﬁog urther to an area correspondi ng to the uppetrusestiass 5
permanent nolars for children fromthe ages of 12 and up. :

Returning to the drawings, FIG 2 illustrates a typical prior art cross-
section through the anterior incisal portion 102 of an appliance 100

wher eas FIG 3 illustrates a cross-section through the anterior
portion 17 of appliance 10 ofl%+he invention. Quter |abial-bucca
flange 12 includes an upwardly 10 © extendi ng superior segnent 18 and a
downwar dl y extendi ng inferior segnent 20 relative to isthnus 16.
Simlarly, inner lingual flange 14 incl udes a superior segment 22
and an inferior segnent 24. Superior segnments 18 and 22

I nclude an inner |abial surface 26 and I nner |ingual surface 28,

respect i velgingivhi edhtheositivinferiorsegmentr20 mrthehewer bial gingivahanes. 16
i ncl udes an upper surface 30 and cooperates w.th, inner

f .
and 28 of tindmpgstantavhenpgradwcing anganliaace Whigh i W?"Q%ﬁ%%ﬁe’%ﬂﬁﬂssz

i e T _ ! nt
"reror  sived foeth g Al Inatihe SRR oPBRbAN EOn iy & BBUBRA Y )
i nner ||n9%‘||eventeld6 ggisﬁyﬁé@eg(e’s?rg,qimgeaﬁfebéyabn,ofm {dwerdintisors. Hrisf ace one

anot her. | sthnus has a lower surface 38 which corresponds
with 5 nner theréface prefarablaithat the height ghlower geinferiordabiahBuesal $29MAth t r ough

40 al h ' i dt h ' . Th
wdth 1 s qef e pRRIRNGR Y e i PIAE, f appyt 6 mrd SReHARRAASH RGO
troughs 322@%&r%%et‘t£tdjiin¥éfﬁﬂ@d@5®ﬁe” their respective I nner

sur f aces. illTustrated in FIGs. 2 and 3, the appliance of the
i nventi on i ncl udésis also preferred that infeded lingeali segment 24 is siadted Gferti cal

o e ot SRS g merpin sower B ol Rl gk 2o °0°
PCT/ 4598/ 17f\8léper essentially prevents any gingival contact regardless of the size of the
soft tissues of an individuals mouth. A similar taper may be added to the
superior segment 22 of inner lingual flange 14 to surface 28 to prevent
similar gingival recession inthe uppér anterior arch. Also, the posterior distal
ends 19 of the labial-buccal flange 12 and inner lingual flange 14 are
15 preferably tapered or slanted away from the gingival margins at their
respective uppér edges from about the location beyond incisor area 17
through the distal ends 19 of the appliance to avoid contact with gingival

tissue.

An additional advantage of'thé present invention is also illustrated in
20 FIG. 3. Itis preferred that the appliance 10 be resilient and able to stretch
considerably in the incisal area 17 between the canines of the upper arch
* fr;m about 3 to about 7 mm. A typical prefabricated appliance is able to
stretch only about a maximum of 3 mm. To accomplish the desired
additional stretching, the material thickness of the upper labial flange 12 is
25 h?oduced having a relatively thin cross-section. The material thickness of
superior segment 18 adjacent the isthmus 16 must be substantial enough to

provide support and position retention for the incisors as they erupt



-10- t he upper and | ower central incisors is about 131[err].

A typical prefabricated appl i ance for applying pressure against
the i nci sHPLYMWBLdes an angl e bet ween t he upper aRfdI/P8MWE 434t r af
i nci'sors which is greater than 131 or usual |y between 135[err] and
138[err] as shown in FIG 2. This is done to place 5 pressure upon

the incisors as close to a vertical direction as possible. This

high angulation in a typical appliancgqfowever defeats the correcti'on and
retention of an overbite condition since the lingual surfaces of the upper
incisors are nore vertically oriented in conparison to the | ower incisors

and provide |l ess resistance to relapse. Wien a child is at an
early age, this 10 angul ation can be.altered in erupting incisors
very easily. Angul ation of the i nci sors can therefore be altered

to encourage the upper .central and |at I . I nci,s to erupt with
an i ncreaseaoYVHWP&if’)' &%{ﬁtﬁvow‘?%@@%fg‘@?f SYREMAN eI 18 Rowever erefore
provi des de cﬁ?cce?jre?ﬂgtfl ' ' i ' ﬁ&gl

i nner | abi afé surface 11%}2@%98534#@85%4%5%%%3%@ait\i\g ergsf%?o 1 .1 15

FIG 4 ill ufdmad 8amm. fTemaderidliothiined fromatheraytéhsurface offthé flangeaion
troughs of appliance 10 to illustyrate anot her advantage of the invention.

The asiatigr3itarthegrideuioet inner faRiah surface ehaw ch‘yiSd'ﬂteé‘d@@n@t agt
g . i 1St t .
HowerS ar oh: ChEly, aRproximatbliid'labRf! Sfac R e Yelf| MO thRPHAIPY (o

30 i ncl udes cpsyléaptionugithe dippee portiori bElaBfal-buccal Rargfe 92 cbhtbiheéd witd and
cani ne upper teeth. Simlarly, Iower isthmus surface 38 includes a

sl i ght downihe incseagedincinationeaasdescriied arovep@videsdion theinpper portion
oner ot o MBI BB R, T2 SRS BB P LT BB AL
fit incisor area to aid in rotating the incisors more forcefully and to space the

10 incisors closer together. The iﬁcisal area 17 of inferior segment 20 may be
similarly thinned as well.

Stretching of the appliance across the incisal érea also increases the
ability of the appliance to stay in the mouth without slipping off of the teeth.
This is particularly helpful in nighttime retention and use as a preventative

15 sleep apnea and anti-snoring device. It also increases the retainability when
it is used as a mouthguard in active or contact sports.

The appliance may also be provided with a distance across either or
“both arches which is narrower than an average person’s mouth. This would
also assist in applying pressure to the teeth.

20 As best illustrated by a comparison of FIGs. 2 and 3, the incisal or
anterior portion 17 of the maxillary tooth trough 32 of appliance 10 is
narrower than in the prior art appliance to apply force fo the incisors at an
early stage of eruption, for example, when about 4 to % erupted. This
narrower tooth trough allows for force to be exerted on the crown of the

25 iftisors for a longer period of time during eruption. This also places greater
lateral force on the teeth across the incisor arch to maintain a greater

amount of natural expansion as the teeth erupt. This is accentuated by the



up into the smle nore efficiently to nore effectively elimnate a gumry 25
smle. The increased thickness over the primary thickness of isthnmus 16 in
the inci saposeoees 17 defi ned between the steps 42 and 44 al por/usbgisi4so

reduce overbite in individuals nore conpletely and further helps to prevent
WO 99/ 09908

PCT/ US98/ 17484 its rel apse. The steps 42 and 44 are
essentially set up in one enbodi nent- so that the appliance 10
creates a slight tendency towards an 'o"ffe‘n-bi te condition on the
order of about 0.5 mmin the incisor area 17. As is '

illustrated in FIG 1, appliance 10 nay al so i nclude one or nore 5

| arge i nwardly extending |ingual tongue or extensions 46 protruding from

i nner lingual flange 14 away frominferior segnent 24. Lingual extension 46
I's preferably disposed at about the mdline on appliance 10 defined as an
ext ensi on fsteetchrdfedhearpperdabial-bdcaldtangel indthprariteriab by inpisamareadasnwar d

about 5 to 15 nm . If appljiance 10 is adapted havi ng .onl, Jmandi bul ar tooth
10 tr oudawcriord ahoVgy ANecaTEaNed FropaBaz alsp sometaldn bR ar mows

i nner-1ing bl Mg : Q:ynte o Mi}ﬁfg i on or
all in one@%ﬁ%@#}%?eﬁ%ﬁ“ﬂ tﬂ%gt{abr'&@&%gé&t ‘gn I O\ﬂ/\g$ bgggmn%nt S. e |ingual
ext ensi on hye touth hdeigh wideos bepond thenincisal area 17 pednittegnibetappliarpesed

ST de- Y-Sl 08 vanods Sizes of teeth ant nouths. This MaGWing of Foughs 32 and 40
also increases the retainability of the appliance to the teeth preventing it from
slipping away from these teeth.

Maxillary tooth trough 32 preferably has a width in the incisor area 17
between inner labial surface 26 and inner lingual surface 28 of about 1 mm

10 measured upward from upper surface 30 of isthmus 16 for a distance of
about 2 mm. Trough 32 preferably then widens to about 2 mm for the next
3 mm upward from upper surface 30 of the isthmus. By comparison, a
typical prefabricated appliance as illustrated in FIG. 2 generally has a tooth
trough width in the incisor area of about 2 mm adjacent the upper surface of

156 | the isthmus which widens to about 4 mm as it approaches the upper edges
moving upward. The width of the tooth trough 32 and 40 in the area of the
incisors 17 can also be widened greater than the amounts given above to
accommodate crowded teeth in individuals using the appliance to reduce
sleep apnea and snoring as well as for a sports mouthguard.

20 The upper surface 30 of the isthmus 16, from the midline, remains
knife edge thin or narrow and begins to widen at a distance 17 mm from the
n;;dline measured along the labial and buccal edge at each side to
accommodate an upper permanent central and lateral incisor from 12.4 mm
up to 19 mm in mesio-distal width. This upper isthmus surface 30 begins

25 V\?ldening on the lingual so that at 22 mm from the midline it is 3 mm wide
bucco-lingually, and will accommodate a first upper premolar of the smallest

size of teeth, and an upper canine of the largest size of teeth. At 28 mm



m d-line frenum of the tongue therebetween and permtting |onger |i
ext ensi on se%nents. Li ngual extensions 46 assist in

t he mandi W
and "novi ng-forward. For producing a
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appliance 10. It is therefore inportanjgthat inferior or |ower inner
| i ngual _
supported by sufficient appliance material to maintain their relative

posi tions
The | ower

surface 36 and superior or upper inner |abial surface 26 ar
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gi ngi val. cothiedargest! At 46 enmdroractheanidliaé omthichappenvssgrhehi, ahe gippeirval

ar ea.

It

I's I npartant when producing an appliance which is

to fit variisthynus surface 30 is 9 mm wide and will accommodate an upper second

5

10

15

20

25

permanent molar of the smallest sized teeth and an upper first permanent
molar of the largest.

In the lower trough 40 a similar situation exists where at 11 mm from
the midline along the curve of the arch, the lower surface 38 of the isthmus
16 begins to widen on the lingual portion of the arch. This knife-edge thin or
narrow lower isthmus surface 38 corresponding to the incisal edges of the
lower incisors wiII' accommodate a lower permanent central and lateral
incisor whose combined mesio-distal widths are from 9.4 mm to 13.7 mm in
width. This lower isthmus surface 38 begins widenfng on the lingual so that
at 17 mm from the midline it is 3 mm wide labio-lingually and will
accommodate a lower first premolar of the smallest size of teeth and a
canine of the largest size. At 23 mm from the midline, the width
bucco-lingually is 6 mm and will accommodate a lower second premolar of
the smallest size of mouth and teeth and a lower first premolar of the largest.
At 41 mm from the midiine, the bucco-lingual width is © mm and will
accommodate a lower second molar of the smallest size of mouth and teeth
and a first molar of the largest.

~ In an additional embodiment, appliance 10 inciludes a comfortable
concavity 60 disposed on the lingual portion of the appliance as shown in
FIG. 3. The concavity extends in one embodiment across the incisal area
17 from canine to canine. The concavity 60 is a depression adapted for
receiving an'individual's tongue therein to help remind the individual where

the tongue should rest when the appliance is worn. This also enables the

i nt ended



sized teeth and nouths that the |ikelihood of gingival contact be reduced
or prevented. This is to prevent gingival recession of the |ower
i.nci sor s.wbloohsood therefore preferable that the hei ghplcrfsoba¥Rs Of

i nferior |abial-buccal segnent 20 of appliance 10 is on the order
of about 6 nm extending fromi sthnus - lower surface 16 to inferior
edge 50. It is also preferred that inferior |ingual segnent
24 is slanted or tapered away fromthe gingival margin toward its
distal or inferior edge 52. 10 -A&aper essentially prevents any

gi ngi val contact regardl ess of the size of the soft tissues of an
I ndi viduals nouth. A simlar taper nmay be added to the superi or
segnent 22 of inner lingual flange 14 to surface 28 to prevent _
sim lar gingival recession in the upper anterior arch. Al so, the posterior

di st al ends 19 of the | abial-buccal flange 12 and inner |ingual
flange 14 abagdé to be pqsltmhedawrWatcaasrthé mandible i thelhorwaranby fige gi ngi val
margins at their respecti ve upper edges from about the | ocation

beyond i nciariliageedo gid in correction ¢fr agp apRead@nst snorifids 19 of the appli ance

to avoid contact t

addi ti onal advan‘?%&ngg p{ﬁ ﬁ%H(ia)ér Eg to pmvek{t%ﬁeﬁa% %p'?ﬁ%E? ??ﬁtdlgﬁ'tfﬁtgﬁnn in 20
FIG 3. It Fisrebedred RIGa mhetrmla@mnaeab@ dve pokitoRt whBH i6eE t
stretch considerably in the incisal area bet ween t he cam nes

of tKe uppeapngeis a problem. Therman@bmrjawm&msmm rearwasd sebich

prefabricated.a nce | ble to stret onl.y abou maxi mum
b °3”mm TP he Rfe el as wel. The Shdid 507 Gy BcksTag (he
material t hhkiARBO¥ by BRingPaIeselyURld o heAPached §o@5w|th this B €d -
having a rg?atlvely th}?n cﬂrggss Sigﬁél on. The material thickness ow

superi or sespang, Ie& &if] passes causing tthewsul® 308sto vibratebert quivealwhidough t o
provi de sup orh 05|t|on retention for the incisors as they erupt

PCT/4¢598/ 17484 By wearing the appliance 10, the mandible 300 and tongue 302 are

more properly positioned forward as illustrated in FIG. 9. This increases the

space between the tongue 302 and trachea 306, opening the pharynx 304.

This in turn allows more air to pass, preventing the uvula 308 from quivering.

Appliance 10 of the present invention by incorporating the features

15 described above may be utilized for prevention or early correction of incisal

spacing problems, overjet, overbite, tooth overcrowding, and improper tooth

rotation. The tight spacing of the tooth trough width in the area of the

incisors along with the increased incline of the upper labial flange, in

combination with the stretching across the upper incisor area assists in

20 correcting these problems as the permanent teeth erupt in an individual. The

fagt that appliance 10 includes no individual tooth sockets allows each size

of-appliance to fit many tooth and mouth sizes. The appliance is also useful

as an athletic mouthguard, for prevention of bruxism or nighttime teeth
grinding, and for prevention of sleep apnea or snoring as described.

25 ) As is apparent from the foregoing specification, the invention is

susceptible of being embodied with various alterations and modifications

which may differ particularly from those that have been described in the



-13 - downward. A distal or superior edge 54 of superior

segnent 18 however is reduced relative to that of the prior art
appl i anceVO®9499%8i ckness of about 1 nmto 3 nm THRETEBVATE | s
thinned fromthe outer surface of the flange so as not to alter

t he contour of inner |abial surface 26 which is intended to 5

cl osely approximate the | abial surface of the teeth. The thin wall
cross-section of the upper portion of bi al - buccal flange 12 conbined with
the increased inclination as described above provides for the upper portion
of | abial-buccal flange 12 to stretch. This tension exerts a force across

t he incisor area to aid in rotating the incisors nore forcefully
and to space the 10 i ncisors closer together. The incisal area 17 of
inferior segment 20 may be . sinilarly thinned as wel | .

Stretching of the appliance across the inci i ncreases the
ability of preseding sresification andydessriptien. nﬂlﬂsﬂ lﬂﬁ?%u ety ?%#Pﬁ} ¥iehof the

teeth. o erioemhntht withiPhk g&&p@% ot {he] Bhtint! Hafafid 'Hé?eéﬁtaqmspen and use

as a preve pnea and anti-snoring device
i ncreases tRpdiffdationsbas Iréé{sd\'ﬁ‘&bly and properiyt comeuw&bhrameasﬁbpé Refuayd I n

active or contact sports. The appliance nay al so be

provi ded wi contgbutien émthe 88r oss either or bot h arches which is
narrower than an average person's nouth. This would al so assist in
appl ying pressure to the teeth. 20 As best illustrated by a
conparison of FIGs. 2 and 3, the incisal or anterior portion 17 of
the maxillary tooth trough 32 of appliance 10 is narrower than in
the prior art appliance to apply force to the incisors at an early

stage of eruption, for exanple, when about 1/3 to 1/2 erupted. This
narrower tooth trough allows for force to be exerted on the crown of the



25 i ncisors for a longer period of t| during eruption. This also
pl aces greater | at e ‘m‘“] eet h across the incisor arch
t o mai nt @igvomegescat er 3\ \E“ ral expansi onpelyUSYsz1 ULt h

erupt-.- This is accentuated b WO 99/ 09908

PCT/ US98/ 17484 . -14 -

stretch of the upper Iablal buccal flange in the anterior or incisor area
as egerbed—above . The narroyed trough 32 ai—so*sonEvmm—l‘rTh_b“fs
or sl ows THlS SHEET HASVBEEN k21" descent 18f the i nci sor Sk Qn@Sfils e laced
correcti fig oveRERLABEBond; t{ ons. The tooth trou d t he
I nci.sal area I7 permiting the appliance 5 to fit |‘I]H

‘teeth and nouths. This narrow ng of troughs 32 and 40

increases the retainability of the appliance to the teeth preyentl ng it

from slipping anay fromthese teeth. Maxi | | ary

t oot h trougmmm MYaINVENZION: wi dth in the incisor area 17

bet ween i nner b| al sur i nner |ingqual surface 28 of about 1 nmm
10 maasure upwar‘%f1 P’th?ﬁqﬁfﬁe?p iancecompy %\“91' sthnmus 16 for a distance
of abo mm f or
Che next e Bucc Mnte Favitera GeAdialy Wi Shaisd pofnatadof she” o)
conparison, a a géu@aﬂylsnmcﬁhmerdabnedsamxte ance as illustrat ed in
FIG 2 general ly has a _tooth %h wdth in thfe I nci sor area of
aboudP 2 nm adj ac:ingusidapgpalsahayinga %ner lly U-shaped configuration and

generally smooth inner lingual surfaces being spaced from
said inner labial surface of said labial-buccal flange;

an isthmus interconnecting said labial-buccal flange and said lingual
flange;

10 a tooth receiving trough defined adjacent said isthmus between said
inner labial surface and said inner lingual surface for receiving
at least one of an upper or a lower row of teeth; and

wherein said tooth receiving trough in an incisor area has a width
which narrows toward said isthmus sufficient to apply pressure

15 against an individual's incisors as said incisors erupt.

2. The orthodontic appliance of claim 1 wherein said tooth

receiving trough comprises a maxillary tooth trough for receiving an upper
row of teeth.

3. The orthodontic appliance of claim 1 wherein said tooth trough

20 comprises a mandibular tooth trough for receiving a lower row of teeth
therein.

; 4, The orthodontic appliance of claim 1 wherein said labial-buccal

-flange and said lingual flange each comprise a superior segment extending

upward from said isthmus and an inferior segment extending downward from

25 said isthmus, said superior segments defining therebetween a maxillary tooth
trough for receiving therein an upper row of teeth, and said inferior segments

defining therebetween a mandibular tooth trough for receiving therein a lower



15 the isthnus which wdens to about 4 mmas it approaches the upper

edges movi ng 11 : ﬂ‘l““ﬂ“ﬂl“ﬂ!Lm the tooth trough 32 and 40 in
the ar éaWs %9808 ki ILY! b al so be wi dened gPERUEPSIMEN t he-
anounts given above to * © " Jcconmpdate crowded teeth in individuals

usi ng the appliance to reduce - sl éep apnea and snoring as well as
for a sports nouthguard. The upper surface —t he i sthnus
16, fr OMfyfsRfeetfidd BhdARepliced®I NS -qokni f : geEN{ow and begi ns
to widen gj ' 17 mmfromthe al ong the

| abi al anﬁmmnmlugm at each side to upper

per manent ateral incisor from1lZ up to 19 mMmmin

nmesi o-di stal width. This upper isthnus surface 30 begins 25 wi deni ng on
the lingual so that at 22 mmfromthe mdline it is 3 nmm w-de

bucco-1i ngual I¥ apd will accommodate a first upper prenolar of the

smal | est Towoiteel§i ;e of teeth, and an upper canine of the |argest size of

teeth. At 28 : i ; i i
beT/ Usas/ 15 482“‘5. The orth§orifié &pPi&nce of claim 1 wherein said istpmus

from t he nfulthercongrisesialt tipgerdsthnusiigtertbanecting said superiot segmentsodat e an
upper second prenolar of the smallest size of teeth and a first prenolar of

t he | ar gesof said labighbuscahfiengenand isaid Jrovalliangr andegdawer isthEiugper
I sthgus suffacenidclity Saiihidrs s2Bhdiith of 36RATBRABLECA AN Snd SSRN
lingual flange, and a hinge joining said upper isthmus and said lower isthmus
at the posterior distal ends thereof.

6. = An orthodontic appliance for use in a mouth of an individual
comprising:
10 - a labial-buccal flange having a generally U-shaped configuration, a

superior labial segment having an inner labial surface, and an
inferior labial segment having an inner labial surface;

a lingual flange having a generally U-shaped configuration, a superior
lingual segment having an inner lingual surface being spaced

15 from said inner labial surface of said superior labial segment,
an inferior lingual segment having an inner lingual surface
spaced from said inner labial surface of said inferior labial
segment;

an isthmus interconnecting said labial-buccal flange and said lingual

20 flange and having an upper isthmus surface and a lower
isthmus surface;

a maxillary tooth receiving trough defined by said upper isthmus
surface between said inner labial surface and said inner lingual
surface of said superior segments; _

25 *  a mandibular tooth receiving trough defined by said lower isthmus
surface between said inner labial surface and said lingual

surface of said inferior segments; and
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per manent m)l ar In the | ower
trough 4Wwa@9onesses ar si t i ﬁ‘! re at 11 mm from PCT/USS/1T4BE
m & i-ne al ong the curv e | ower surface 38 of the isthnus

16 beg| ns to wi den on the Ilngual portlon of the arch. This knife-edge thin
or narrow | ower isthnmus surface 38 corresponding to the incisal
ower inci i/ | accommpdate a | ower pernmanent

central apd @ R 1aced i nci sor “fHds ToTTiistal widths are
from9.4 e ep . width. ﬂ'ﬁiﬂ RER Gékgtaﬁrt surface 38

d

nm

g
Qn"nfrcmthe m dl i ne

begl ns Wi ngual so t hat i

is 3 gually and will 15 accomobdate a | ower first
prerml ar of the srral I est size of teeth and a cani ne of the Iargest
size. At 23 nmfromthe mdline, the width bucco-lingually is nm

and will accommherein arenef smc!omxﬂbe!rdpath #eceiving troughhandnsaaidest SI ze
of nouth and teeth and_a

f th
S e HRaRginDlE ool PR NSlg i ahineiict Hbg has 2,
accormodat e a | ower Sg@eRWHI BfadialkiVamoms ldpprosdif SaidWhiman t cet h

and a first nolar of the |argest. In an additional

enbodi nent, appl i anceapply preslsucEto aormesﬁmdtrag)irtclsors of said mdmdualtgs 60

di spﬁsed on the |ingual. POI"[IOI’I of, the appliance as shown in FI G
e concavity ext et MGPBREMRbodi nent across the incisal area 25

17 from cani ne J'v. dﬁn?é'sm&tmw Edo@@la!]eﬁ%ﬁéﬂéﬁr?ﬁﬁ% ﬁtgte??ﬁ%éﬁi’ for

receiving an in S tongue therein to I'p remn I ndi vi dual

wher e maxillatyeort magdibuddrotaoth resaivingdroudhs iapsdid dncisor aresbhas arhi s al so

E?;?—,b 'UES 8} g%ggm which gradt\JAgty?r?a{r(r)g\n?so atgoward said isthmus to apply pressure to said
individual’s corresponding incisors as said incisors erupt.

10 8. The orthodontic appliance of claim 6 wherein said width of
either said maxillary or mandibular tooth receiving trough is adapted to
restrict tooth eruption in said incisor area as teeth corresponding thereto in
said individual's mouth are about 4 to ¥z erupted.

8. The orthodontic appliance of claim 7 wherein said width of said

15 other of said maxillary or mandibular tooth receiving troughs is adapted to

restrict tooth eruption in said incisor area as teeth corresponding thereto in
 said individual's mouth are about ¥ to % erupted.

10.  The orthodontic appliance of claim 6 wherein said width is

about 1 mm or less adjacent said isthmus for a distance of about 2 mm or

20 greater therefrom. '

~ 11.  The orthodontic appliance of claim 7 wherein said width is
afnout 1 mm or less adjacent said isthmus for a distance of about 2 mm or

greater therefrom.
12. The orthodontic appliance of claim 7 wherein said width is

25 g'}eater than 1 mm adjacent said isthmus for a distance of 2 mm or greater

therefrom.



- 16 - Wioned forward as the mandible is
hel d forward by the applia to aid in correction _of sleep apnea
r\%l i ance helps to preVE?{fUSg?’yé 4apnea
p 5

?gdbzgsrﬁ{?f:?r‘:t ed i n““\““\m““\ﬂ“@ and 9. FIG 8 illustrates an

i ndi vidual's jaw positien @hen J| ee apnea is a problem The

mandi bl e _or jaw 300 is positioried rearward which pushes the tongue
302 rearward as well. The tongue 302_partially blocks the " phar ynx
304 by bmbisshectHoBet gd to the trachea 306. V ARETHAS BREN

space, le ausing the uvula 308 to [

results i By wearing the "

300 and tongue 302 are nore properly positioned forward as
illustrated in FIG 9. This increases the space between the tongue

302 and trachea 306, -openi.ng, t he phar ynx 4. . his in, turn all ows
nore air to paség' prJ\?'&rﬂfh?g’qﬂﬁ q%?ﬁ?’ic%egaﬁmrﬁ ‘aﬂ?(Pé'P is&#. i?me? Iablaln
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doScr i bod Sace bLSaSEREbr LKA BoRiert kN ARGt DR SURacE BT ake

i nci sal inferior labiahségmept arsl indtinedoretatjvettp anecamother detiving arvangleowdi ng,

W dth | n t Herapatwesn whish is 1653 than Tt Gveradb R art AOARES 1RSH0EY | nol | ne
of the u W=TR ' ; | R ] ] hi n
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as the per gaiting stickteltetathteii proper bodivgabpagitiorThe fact that
appl iance 10 includes_no individual tooth sockets all ows each size
of appliance tolt ndporhRsdantizaprlisnes obelaim 13-whergip$aid innerilabial so

usef ul Fggf?ﬁegir@ﬂ'\c%gé ?%lﬁgy%ggbgagﬁ&hei Ha® Eﬁéﬁ%nlte.%g Qigé’ri 1%5 uxi sm or

ni ghttime or preventron 0 ep apnea or

snoring as descrished . Thborthodontic appfiants obglaimi @BiwHdren i@ inrsrdabiang _
speci fication, the invention is . suscepti bl e of being enmbodied with
var18us al surfacesars inclinetbralativedoiahesanother at an angle between about 115°

to about 131°.
16. The orthodontic appliance of claim 6 wherein said upper and

H

lower surfaces of said isthmus define a primary thickness therebetween and
define an increased thickness therebetween in said incisor area of said
15 appliance.

17.  The orthodontic applianbe of claim 16 wherein said increased
thickness is about 1 mm or more greater than said primary thickness of said
isthmus.

18. The orthodontic appliance of claim 6 wherein said superior

20 labial segment in said incisor area has a thin wall thickness adapted to
permit said labial-buccal flange in said incisor area to stretch thereacross to
a ?ﬂegree sufficient to apply pressure to upper incisors of said individual’s
mouth.

19.  The orthodontic appliance of claim 18 wherein a portion of said

25 labial-buccal flange in said incisor area has a wall thickness of about 1 mm

to 3 mm.
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20. The orthodontic appliance of claim 18 wherein said
labial-buccal flange in said incisor area is adapted to stretch from about 3
mm to about 7 mm beyond its natural unstretched state.

21.  The orthodontic appliance of claim 6 wherein said inferior labial

5 and lingual segments are adapted to prevent contact with a gingival area of
said individual's mouth.

22. The orthodontic appliance of claim 21 wherein said inferior
lingual segment extends downward from said lower surface of said isthmus
to a lower edge a height sufficient to avoid contact with said gingival area of

10 said individual.

23. The orthodontic appliance of clalm 21 wherein said inferior
labial segment is tapered outward from said mandibular tooth trough
adjacent a lower edge to avoid contact with said gingival area of said
individual.

15 24. The orthodontic appliance of claim 6 wherein said superior
labial and lingual segments are adapted to prevent contact with a gingival
area within said individual's mouth.

25. The orthodontic appliance of claim 24 wherein said superior
lingual segment extends downward from said maxillary tooth trough toward

20 an upper end height sufficient to avoid contact with said gingival area of said
incﬂvidual.

) 26. The orthodontic appliance of claim 24 wherein said superior
labial segment is tapered outward from said maxillary tooth trough adjacent
an upper end to avoid contact with said gingival area of said individual.

25 *  27. The orthodontic appliance of claim 6 further comprising one or
more lingual extensions projecting from said lingual flange.



1 1. pl i ance conpri sing: 2

a | abi al -buccal flange U—shaped configuration and a
e R )
flange al so having a genefa ape *conflguratlon and 5

general ly_snooth inner |ingual surface being spaced from said inner |abial

6 surface of said |abial-buccal flange; E I st hmus
i nt erconneﬂﬁsSheesHascBehabplactedbuccal fla and S%THﬁ SHEET HAS B %D " fl ange

and haV|ng us surface arfd a | owelisthitls cnpkacerm 9

a tooth rec efined adjacent said isthnus between said inner
10 | abi al “sur aces an said inner lingual surface for receiving at |east
one of an upper or a lower row of teeth, said tooth receiving
trough sized to act as a sol e means for 12 retaining the orthodontic
appliance in an individual's nouth; wherein said

tooth receivi ng 4&-oughh® @mqus@&m :ﬁLgQWdfﬂJﬁhﬁﬁiQQmPﬁ%iﬂg a narrows
toward sai q\' Epgyﬁc%fb%ggtmggl ﬁ'@‘}é‘ ﬁéﬁaéure agai nst an i ndividual"’

15 |nC|sor as sal NCI'SOr s erup 2. The

orthodontic appl2@nceTieé ofthedomtic aﬂﬂfaﬁb@ of elaimi6@hbrein said innef lfgiali ng
trough conprises a maxillary tooth trough for receiving an upper row of

3 t eet h.surface of pne of said maxillaryg tooth receiving:treugh endraaid manpdibulace of
cl ai g 1 Wh%ogfh rec%'l\ﬂné ?r%bgh tapers away from said inner labial surface such that

said orthodontic appliance laterally accommodates in said incisor area at
least part of a canine tooth of a mouth of a larger person or a whole.canine
tooth of a mouth of a smaller person.

30. The orthodontic appliance of claim 29 wherein said inner

10 lingual surface tapers away from said inner labial surface on the other of said

maxillary or mandibular tooth receiving troughs such that said orthodontic
appliance accommodates at least part of a canine tooth of a mouth of a
larger person or a whole canine tooth of a smaller person.

31.  An orthodontic appliance comprising:

15 a labial-buccal flange having a generally U-shaped configuration;

a lingual flange also having a generally U-shaped configuration and
being spaced from said labial-buccal flange;

an isthmus interconnecting said labial-buccal flange and said inner
lingual flange;

20 a tooth receiving trough defined adjacent said isthmus between said
labial-buccal flange and said lingual flange for receiving at
least one of an upper or a lower row of teeth; and

wherein said labial-buccal flange and said inner lingual flange include
no individual tooth receiving sockets and are adapted to assist

25 in guiding said teeth to their proper occlusal positions; and
serve as an appliance to prevent or correct sleep apnea and

bruxism; and also serve as an athletic mouthguard.



2 trough conprises a mandi bul ar tooth trough for receiving a | ower row
of teeth 3 t herei n.

-19- WO 99/09908 4, The ort hodontic appl i apefusés/lygd M 1
wherein said | abi al - 2 buccal flange and said |lingual flange each
conprise a superior segnent extending 3 upward from said isthnmus and
a inferior séegnent extending downward from said 4  isthnus, said
superi or se ment defi@ing therebetween a maxillary1y@oth trough for. 5
rece|V|ng i n an up r rowof te 9 and said inferior segnents
defi ni ng 6 \ t ween a di bul ar ‘tooth trough for receiving
therein alo teeth, wherein at | east one of said
maxillary t e¢]ifvi trou sailé mandi bul ar 8 tooth receiving
trough in a i ni%or e%‘ as af/widyhf which gradually narrows 9
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3 | abi al -buccal flange and said |ingual flange and a | ower isthmnus

I nterconnecting 4 said inferior segnents -of said |abial-buccal flange
and sai'dwosyemb8 f | ange, and a 5 hi nge joi ni ng sai d upBEX/USI/i#84 and.
said:lower. isthnmus at the posterior distal 6 ends t hereof. 1

6. . The orthodontic appliance of claim4, wherein the other of 2
said maxillary or mandi bul ar tooth re2éRving troughs in said incisor area
has a 3 wi dt h which gradually narrows toward said isthnus tq apply

pressure to said_ 4 .individuil's corres]? | i n€@)sors as said
incisors effdf (3, 1 8 7. Mnt i c appliance of
claim4 whérermsard—wi dth of 2 N\ either said maxillary or nadeEEkar

tooth receiving trough is adapteg toyestrict /3 ; 0 sai d

i nci sor area a S
nout h are abhg j"’?
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wi dth of 2 sai d. ot het of' said maxill
toath receiving troughs is adapted to Pc“mn%p Poot h

.eruption in said incisor area as teeth correspondi ng tm S 1
4 i ndi vi dual ' Merr] to 1/2 erupted: 25 MAR 193

9. An orthodontlc for use in a nmouth of an individual

2 conpri si ng: i“& &“ a | abi al -buccal flange

havi ng a generall y n I guration and an 4 I nner

| abi al surface; 18 | i ngual flange al so having a

general ly U shaped configurati on and an 6 I nner |ingual
surface being spaced fromsaid inner |abial surface of said | abial-

7 buccal fl ange; 8 an isthnus interconnecting
said | abi al -buccal flange and said |ingual 9 fl ange;
10 at | east one tooth receiving trough defined adjacent said

i st hmus bet ween 11 . rf aces and said inner [|ingual

surface for recei s 12 of an upper or a | ower
row of teeth; and 13 wherein said tooth receiving
trough in an_incisor area has a w dth which 14 narr ows

toward sdid #sthnus sufbicient A8oehedop ogthedoptip applisneecomprising: an i ndi vi dual *

15 ¢ incisoss as said liScaf h@ﬁﬂ? eylgi wé??*’ ﬁggg gm o Iess
adjacent salg Am‘fgﬁ ﬁ% 2 ancgﬁ %’"%" nm o
greater ther@f rorgenmllysmoothmnerlabnﬂlmfm, The ort hodont i C
appl i ance of ,claim6 whetein said h is about 1 mm
or |ess adjagent said |’sllé‘Fﬁ'r'&EB %&m&wﬁﬂwﬂw‘wgﬂf%
3 therefrem  gencrally smooth inner lingual surfaces being spaced from said inner labial

6 surface of said labial-buccal flange;

7 an isthmus interconnecting said labial-buccal flange and said lingual
8 flange and having an upper isthmus surface and a lower isthmus surface;
9 a tooth receiving trough defined adjacent said isthmus between said inner
10 labial surfaces and said inner lingual surface for receiving at least one of an upper
— 11 or a lower row of tecth, said tooth receiving trough sized to act as a sale means for
~ 12 retaining the orthodontic appliance in an individual's mouth; and
13 wherein said tooth receiving trough in an incisor area has a width which
14 narrows toward said isthmus sufficient to apply pressure against an individual's
N 15 incisors as said incisors erupt.
1 2. The orthodontic appliance of claim | wherein said tooth
2 receiving trough comprises a maxillary tooth trough for receiving an upper row of
teeth.
1 3. The orthodontic appliance of claim 1 wherein said tooth
2 trough comprises a8 mandibular tooth trough for receiving a lower row of teeth
therein.

ANNDED SHegT
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cgpe 1YW 1T REY WNRIRE L odonti e aBRi SRS use in_a POLL_
mouth of an individual 2 comprising: 3 a ' b I

and a\rP_c_T/ﬂs g@:’l?‘*&h

fl ange having a generally U shaped configuration,

I'abi al surface: 5“““' “mml‘uumﬂm' ngual flange al so Mgener al Iy

U- shaped confi gura IR G i nner 1ingual seg g DIMAR 1999
fromsaid inner |abial“surface of said labial- 7 - buccal flange; 8 e

an isthmus interconnecting said | abial-buccal flange and said lingual 9
flange; 10 at | east one tooth receiving trough defined

adj acent said isthnmus 11 bet ween said i nnt8- | abi al surfaces and said

i nner |lingual surface for receiving at 12 | east one of an upper or a
| ower row of teeth; and 13 wherein said tooth receiving trough

in an incisor area has a width which 14 narrows toward said isthnus
sufficient to apply pressure against an individual's 15 i nci sors as said

I nci sors erupy and said width is_greater than 1 nm adj acent said 16
i L han
i sthmus for a distance of" about E’%ﬁﬁ‘lﬂd@‘mnmhfnhimdrwhmﬁsgid_]m_
12. An 2rt hm‘m%mm%&&& n'outepl of %gsé ndi V|e§iuaI. .
3+ upward from said isthmus and en inferior segment extending downward from said

—~
_f- 4 isthmus, said superior segment defining therebetween a maxillary tooth trongh for
5 receiving therein an upper row of teeth, and said inferior segments defining
6 therebetween a mandibular tooth trough for receiving therein a lower row of teeth,
7 wherein at least one of said maxillary tooth receiving trough and said mandibular
8 tooth receiving trough in an incisor area has 2 width which gradually narrows
9 approeching said isthmus to apply pressure to corresponding incisors of said
10 individual as said incisors erupt.
1 s. ‘The orthodontic appliance of claim 4 wherein said isthmus
o 2 further comprises an upper isthmus intercommecting said superior segments of sajd
~ 3 labial-buccal flange and said li;{gual flange and a lower isthmus interconnecting
4 said inferior segments of said labial-buccal flange and said lingual flange, and a
] hinge joining said upper isthmus and said lower isthmus at the posterior distal
~— 6 ends thereof.
| 6. The orthodontic appliance of claim 4, wﬁerein the ather of
2 said maxillary or mandibular tooth receiving troughs in said incisor area has a
3 width which gradually narrows toward said isthmus to apply pressure to said
4 ' individual's éorresponding incisors as said incisors erupt.
1 7. The orthodontic appliance of claim 4 wherein said width of
2 either said maxillary or mandibular tooth receiving trough is adapted to restrict
3 looth eruption in said incisor area as teeth corresponding thereto in said
4 individual's mouth are about ¥s to % erupled,

AMENDED SHEET
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U-shaped, and an inferior |abial 4 segnent havi ng | abi aI
surface;" 5 a lingual flange having a genem% 748}}
.configuration, Wgual segnent havi ng n
surface being spaced from said ~ labial surfM§al d2§MR01999
| abi al segnent, “Qm‘ \'\ ﬂg segnent having 8 an i nner |ingual
surface spaced fm ial surface of said inferior labial 9
segnent; 10 - an | st hrmus i nterconnecting said | abi al - buccal
fl ange and said |ingual -20-
-22- 11 fl ange and havi ng an upper isthnmus surface and a | ower
i sthnmus surface; 12 a maxillary tooth receiving trough
defined by said upper isthnus surface 13 bet ween said i nner | abi al
surface and said inner |ingual surface of said superior 14 segnent s;
15 a mandi bul ar tooth receiving trough defined by said | ower
i sthrmus 16 surface between said inner |abial surface and said inner
| i ngual surface of said 17 i nferior segnents;
1 _ 8. orthodontic appliance of claim 7 wherein said width of
2 said other of said maxillary or mandibular tooth receiving troughs is adapted to
~
3 restrict tooth eruption in said incisor area as teeth corresponding thereto in said
4 individual's mouth are about %5 to % erupted.
1 9, An orthodontic appliance for use in a mouth of an individual
2 comprising:
3 a labial-buccal flange having a generally U-shaped configuration and an
4 inner labial surface;
5 a lingual flange also having a generally U-shaped configuration and an
6 inner lingual surface being spaced from said innér labial surface of said labial-
o~ 7 buccal flange;
' 8 an isthmus interconnecting said labial-buccal flange and said lingual
9 flange;
10 at least one tooth receiving trough defined adjacent said isthmus between
e 1 said inner labial surfaces and said inner lingual surface for recciving at least one
12 of an upper or a lower row of teeth; and
13 wherein said tooth receiving trough in an incisor area has a width which
14 narrows toward said isthmus sufficient to apply pressure against an individual's
15 incisors as said incisors erupt and said width is about 1 mm or less adjacent said
16 isthmus for a distance of about 2 mm or greater therefrom.
10.  The orthodontic appliance of claim 6 wherein said width is
2 about ] mm or less adjacent said isthmus for a distance of about 2 mm or greater
therefrom.

AMENDED sz,



- DES. -13' 99 (MON) 17:08 wher BI'Y BARFUM said maxillary t 0ot BF* ;“8‘39'(/05%9 t r-eteh—and—— POS__
said 19 mandi bul ar tooth receiving trough in a inc
wi dt h whi ch narrO\As-—Q-Q————t—ew&Fd——ga'r—d i st hnmus suffici e@%?ﬁ;j gsz 1?%‘

.against an individual's incisor a said inci sor rﬁﬁdﬂb
wherein said inner ﬂm l!lﬂu“ sai d superior Iabi‘mnt al
23 I nner | abi al nferior | abi al segnent are inclined
relative to one 24 ano her flnlng an angl e therebetween which is |ess

than that of average incisors 25 adapted to receive therein varying

shapes and sizes of teeth, and further adaptXd to 26 assi st in guiding

said teeth to their proper occlusal position. 1 13.

The orthodontic appliance of claim12 wherein said inner 2 | abi al

surfaces are inclined relative to one another at an angle | ess than

131[err]. 1 14. The orthodontic appliance of claim

12 wherein said inner 2 | abi al surfaces are inclined relative to one

anot her at ab angl e betlfen aboAh ofthddonfic appliahte fob 858 inb3MbiRth of an individual

15. The orthodoptic appliance of cIa|n14 wherein said upper and 2

| oner surfacts ofClEMEst hnus define a prinary thickness therebetween and

define 3~ 3an increasehiialbideaPiigh REVIRER pdidily U-sf el coRfibifion afif af
sailg- appl i ance.
4 inner labial surface;

5 a lingual flange also having a generally U-shaped configuration, and an
6 inner lingual segment being spaced from said inner labial surface of said labial-
7 buccal flange;
8 an isthmus interconnecting said labial-buccal flange and said lingual
9 flange;

10 at least one tooth receiving trough defined adjacent said isthmus

11 between said inner lahial surfaces and said inner lingnal surface for receiving at
12 least one of an upper or a lower row of teeth; and

13 wherein said tooth receiving trough in an incisor arca has a width which
g 14 narrows toward said isthmus sufficient to apply pressure against an individual's

15 incisors as said incisors crupt and said width is greater than | mm adjacent said
16 isthmus for a distance of about 2 mm or greater therefrom.
N~

12. Anu orthodontic appliance for use in a mouth of an individual
comprising:

2 labial-buccal flange having a generally U-shaped, and an inferiar labial
segment having an inner labial surface;

a lingual flange having a generally U-shaped configuration, a superior '
lingual segment having an inner lingual surface being spaced from said inner
Iabial surface of said supetior labial scgment, an inferior lingual segment having
an inner lingual surface spaced from said inner labial surface of said inferior labial
segment;

an isthmus interconnecting said labial-buccal flange and said Yingual

O 00 N1 O v D W N e

-
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wherein said 2 I ncreased thickness is about 1 mn [ ol
said primary thickness of 3 said _isthnus. ms §§}1§.71&§‘1}
. An orthodontic appl i ance for use in a nouth of arei nd| % 3§ MR 1999

&)SE;L)Zhngonf i gur at i Jﬂll““"l"ﬂl"'lmm P:Jgfa: a]l;! :Inggegmeint havi ng an i nner

| abi al surface, and an*irffertiolf |&bi%al 5 segnent having an i nner

| abi al surface; 6 a lingual flange having a generally
U-shaped configuration, a superior 7 I~22rgual segnent having an inner
| i ngual surface being spaced from said inner 8 | abi al surface of said
superior |abial segnent, an inferior |ingual segnment having 9 an

i nner |ingual surface spaced fron1said i nner | abial surface of said
Inferior |abial 10 segnent ; an isthmus interconnecting

sai d | abi al - buccal fl ange and sald | i ngual 12 fl ange and havi ng an upper
i st hrus sur fidce aflam m#mgmammamumwml I lary

tooth receiipng trough ﬁhé?ﬂ face .14 bet ween
sai d inner Ylabl al surfage @&%‘ﬁ%ﬂ"ﬁﬁ%‘%ﬁ% G}B‘%ﬂ‘or
15 segrenss; 1Bawmwdmwhbmmﬁdemﬁdmlhmmwwga{aﬁ?bnaefined
by,@al d Iovver i sthrmus 17 surface between said i nner [abial surface and

sai ¢ i nner | ﬁngua?ﬂw'ace of said 18 inferior segrrents

o, 08 556 T bl i
narr one 16 surface between said inner labial surface and said inner lingual surface ofsa:d
17 inferior segments;
18 wherein one of said maxillary tooth receiving trough and said
19 mandibular tooth receiving trough in an incisor area has a width which narrows
20 toward said isthmus sufficient to apply pressure against an individual's incisors as
21 said incisors erupt; and

22 wherein said inner labial surface of saxd superior labial segment and said
- 23 inner labial surface of said inferior labial segment are inclined relative to one
e 24 another defining an angle therebetween which is less than that of average incisors

25 adapted to receive therein varying shapes and sizes of teeth, and further adapted to
26 assist in guiding said teeth to their proper occlusal position.

13, The orthodontic appliance of claim 12 wherein said inner
2 labial surfaces are inclined relative to one another at an angle less than 131°,

14. The orthodontic appliance of claim 12 wherein said inner
labial surfaces are inclined relative to one another at an angle between about 115°
to about 131°.

1s. The orthodontic appliance of claim 4 wherein said upper and

lower surfaces of said isthmus define a primary thickness therebetween and define
an increased thickness therebetween in said incisor area of said appliance.

AMENDED SHEET
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i ndi-vidual's incisors as 22 sai d incisors erupt; ﬁs-t—gpnlnl\k{hah

wherein said superior |abial segnent in said incisor ar
.24 t hi ckness adapted to permt saird |abial-buccal m
Boi

area to stretch 25 a degree suffici ent

to upper incisors o llmrmllm‘ mﬂ”wl vi dual ' s nout h.

The orthodontic app rance 7 wherein a portion of 2 said

| abi al - buccal flange in said |nC|sor area has a wall thickness of about 1
mmto 3 3mm 1 e orthodontic appliance of

claim 17 wherein said | abial -

1 16. The orthodontic appliance of claim 15 wherein said
increased thickness is about 1 mm or more greater than said primary thickness of
3 « said isthmus.

1 17. An orthodontic appliance for use in a mouth of an individual
2 comprising:
3 a labial-buccal flange having a generally U-shaped configuration, a
4 superior labial segment having an inner lahial surface, and an inferior labial
S segment having an inner labial surface;
6 a lingual flange having a generally U-shaped configuration, a superior
7 lingnal segment having an inner lingual surface being spaced from said inner
8 labial surface of said superior labial segment, an inferior lingual segment having
9 an inner lingual surface spaced from said inner labial surface of said inferior labial
~ 10 segment;
11 an isthmus interconnecting said labial-buccal flange and said lingual
12 flange and having an upper isthmus surface and a lower isthmus surface;
e 13 a maxillary tooth receiving trough defined by said upper isthmus surface
14 between said inner labjal surface and said inner lingnal surface of said snperior
15 segments; _
16 a mandibular tooth receiving trough defined by said lower isthmus
17 surface between said inner labial surface and said inner lingual surface of said
18 inferior segments; .
19 wherein one of said maxillary tooth receiving trough and said
20 mandibular tooth receiving trough in an incisor area has a width which narrows
21 toward said isthmus sufficient to apply pressure' against an individual's incisors as
22 said incisors erupt; and '
23 wherein said superior labjal segment in said incisor area has a thin wall
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mmto about 7 3- mm beyond its natural unsretch § 82
20.. - The orthodontic appliance of claimd4 V\/nm.[w algar{;’?‘* "
| abi al and lingual segnents are adapted to prevent 'PEWHS\M t??mg

[ . he

" area of 3 sai d individual's nouth. 1
orthodontic applianree—of—claim?20 wherein said inferior 2 | i ngual

segnent extends downward fromsaid | ower surface of said isthnmus to a 3
| ower edge a hei ght 'ﬂ oid cont act with said gingival area of
over jedoe 2 e ore MM I Y The or Chodont i

appl i ance of claim 20 whefei'h Sai d inferi 01-2:2a- | abi al segment is tapered
outward from said mandi bul ar tooth trough adjacent a 3 | ower edge to
avoid contact with said gi ngival area of said individual. 1
23. The orthodontic appliance of claim4 wherein said superior 2
| abi al and |ingual segnents are adapted to prevent contact wth a gingival
area 24  thickness adapted to permit said labial-buccal flange in said incisor area to stretch
25 thereacross to a degree sufficient to apply pressure to upper incisors of said

— 26 individual's mouth,

1 18. The orthodontic appliance of claim 17 wherein a portion of
said labial-buccal flange in said incisor area has a wall thickness of about 1 mm to
3mm.

19. The orthodontic appliance of claim 17 wherein said labial-
buccal flange in said incisor area is adapted to stretch from about 3 mm to about 7
mm beyond its natural unstretched state,
20. The orthodontic appliance of claim 4 wherein said inferior
et 2 labial and lingual segments are adapted to prevent contact with a gingival area of
said individual's mouth.
A 1 21. The orthodontic appliance of claim 20 wherein said inferior

2 lingual segment extends downward from said lower surface of said isthmus to a

3 lower edge a height sufficient to avoid contact with said gingival area of said

4 individual.

22, The orthodontic appliance of claim 20 wherein said inferior

2 labial segment is tapered outward from said mandibular tooth trough adjacent a
lower edge to avoid contact with said gingival area of said individual.

23. The orthodontic appliance of claim 4 wherein said superior
2 labial and lingual segments are adapted to prevent contact with a gingival area
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The.orthodontic appliance of claim 23 wherein said supm ' ?
segnent * ext ends downward fromsaid maxillary tooth tro r(ggrygf 48&
_upper end height sufficient to avoid contact with sai eaOs Y@l area of
TPERUS:

said 4 indi vidwal—1t—— 25. The or - -
of claim 23 wherein | ' | abi al segnment is tapereda%lgt memg
fromsaid nmaxillar t\lﬂ&&!ﬁ‘“ﬂmn‘ﬁj acent an 3 upper end to avoid

contact with said ¢i% ar ea of said individual. 1 26.

The orthodontic appliance of claim4 furthesggonprising one 2 or nore

| i ngual extensions projecting fromsaid |ingual flange. 1

27. The orthodontic appliance of claim4 further conprising a 2

| i ngual concavity forned in said |ingual flange. 1 28.

The orthodontic appliance of claim6 wherein said inner 2 | i ngual

surface of one of said maxillary tooth receiving trough and said 3

mandi bul ar t®ot h g;aa8 ki MHitidaatmd@iper s away fromsaid inner | abi al
surface such

24, The orthodontic appliance of clair 1 23 wherein said superior
lingual segment extends downward from said maxillary tooth trough toward an

upper end height sufficient to avoid contact with said gingival area of said
individual.

¢

AL N e

25. The orthodontic appliance of claim 23 wherein said superior
2 labial segment is tapered outward from said maxillary toath trough adjacent an
upper end to avoid contact with said gingival area of said individual.

26. The orthoadontic appliance of claim 4 further comprising one
2 aor more lingual extensions projecting from said lingual flange.

1 27. The orthodontic appliance of claim 4 further comprising a
2 lingual concavity formed in said lingual flange.

28. The orthodontic appliance of claim 6 wherein said inner
lingual surface of one of said maxillary tooth receiving trough and said
mandibular tooth receiving trough tapers away from said inner labial surface such
that said orthodontic appliance laterally accommodates in said incisor area at least
part of a canine tooth of 2 mouth of 2 larger person or a whole canine tooth of a

L Y S N RN

mouth of a amaller person.

ek

29. The orthodontic appliance of claim 28 wherein said inner
lingual surface tapers away from said inner labial surface on the other of said
maxillary of mandibular tooth receiving troughs such that said orthodontic
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area at least 5 part of a canine tooth of a nouth r I
a whol e canine tooth of a 6 mouth of a smaller pem§1§3 ﬁsfigll
29. The orthodontic applian f claim28 wher ANIQ i n
| i ngual surface t@pmm;ﬁ I nner | abi al sm t%cﬁm 1999
said 3 maxillary o ' \““‘)ot h receiving troughs such that said -
ort hodontic u “ ‘ l“\‘ -23c-
c

4 appl i ance ac es mat 8| eist part of a canine tooth of a nouth of
a larger 5 person or a whol e canine toot| 3of a small er person. 1
30. The orthodontic appliance of clai ¥ urt her conpri sing one 2

or nore air passageways fornmed transversely through said isthnmus extending

4 appliance accommodates at least part of a canine tooth of a mouth of a larger
S person ar a whole canine tooth of a smaller person.

n

L 1 30, The arthodontic appliance of claim 4 further comprising one
2 or more air passageways formed transversely through said istbmus extending
between said lingual flange and said labial-buccal flange.
1 31. The aorthodontic appliance of claim 1 wherein the appliance
2 is one of a corrective orthodontic device, an anti-snoring device, a device to
3 prevent bruxism, a device to prevent sleep apnea, and an athletic mouth guard.
N s
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(57) Abstract

This invention is an orthodontic appliance (10) for assisting
in properly positioning teeth within the mouth of an individual
which is capable of fitting various mouth and tooth sizes. The
appliance (10) includes a labial-buccal flange (12), a lingual
flange (14) spaced from the labial-buccal flange (12), both of
which define a generally U-shaped configuration in the occlusal
view, and an isthmus (16) interconnecting the two flanges (12,
14). At least one tooth through (32, 40) is defined between the
labial-buccal flange (12), and the lingual flange (14) for receiving
either an upper or a lower row of the individual’s teeth. The
appliance (10) includes no individual tooth sockets but instead
utilizes pressure applied by the labial-buccal flange (12), the -
lingual flange (14), the relative angles, and material thicknesses
to properly position the teeth, The appliance (10) is capable of
fitting mouths and teeth of various sizes because it includes no
individual tooth sockets.
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