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Apnex 1
DIVISHONAL CLAIMK

1. Aomethod of neking a domtal appliance for posttioning & patient’s feetly, the wmathod
coppistng
providing a shest comprising 8 bard polywoer laysr of polyineric msterial dsposed bebween a
fivat soft polymer laysy anda second soft pobyer layer
providing & positive moded of the paticat’s teath dn 8 target posttion; and

fabeicating an appliance s & negative of the positive niode] coniprising thenmafinming the

sheet aver the positive model

& The method of oladm 1, wharein the hapd polymnes layey comyprises g layer of a polysster, g
cmpolyester, & polycarbonate,  themmoplastic polyurethane, & polypropylene, & polvethyvisne, a
polypropylene and polyethylens copolymer, sn acrylie, u pyeliz block sopolyney, a polyatharetherkatone, o
polvamide, a @Giyeﬂayi-n ¢ terephithalate, a p»s:s?ybm}rime: terepht‘sxaﬁam, # prlvetherionvide, a polvethersulfons,

g polytrimethylene terophibadate, ova combination therest

The method of claim 1, wherele e havd polymey lover comprises ot least twe layers sud the

L%
b

al least two fayers are independently selgoted from a geoup consisting of a polyester, a co-polyester, a
volyearbonats, a theimoplastic palvurethang, s polypropylens, a polvethyvlens, & polyimopylone and
polvethylene copolymer, an avryhis, a eyclie bloek copolymer, g polyetheretherketons, & polyvamide, &
pulvethiyiens terephthaiate, s polvbotviene terephitialate, a polictheritide, 8 polystharsulfone, and

polvirinethylene tevepithalate.

4. The method of clalm 1, whersin sach of the first soft pobymer faver and the sevond soft
polvier laysr independently comprises a layer of a styrenic Mogk sopolymer (3BC), # silicone rabber, av
elastomeric alloy, a thernoplastic slastomer {TYE), a thevnoplastic yuleanizats {T}"‘V} slagtomer, &
polyueibane clastomes, & Block copelymer elastomer, a polyolefin blend olas a thermoplastic so-

polvester slostoner, athermoplastic polyamide slastomer, or 8 sombination r}mreqf,

5, The method ofelsin: 1, whereln at loast one of the Brst soR polymer laver and the sevond
soft polymer laysy comprisss at least twva layers, and wheredn the at feast twi layers we lndependently

selacted from the group consisting of a styrenic bock sopolymes (8B, a silicone rubker, un elastometic
alloy, & thermoplastic slastomer (TFEY, & thesmoplastie vuloaniate (TPV) olastomer, & polyurethane
clasternor, a block copolymer elastomer, & polyolefin blend elastomer, 8 thermoplastic co-polyester

slastomer, o a thermoplastic polyanide elastoner

FAPERARS T Tomihon Ashigreen {Cvasrs &S Ry i) WEGR sdizdvlani die Faped of
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&, The metheed oof elabm 1, whevedn e hand polymer laver comprises at fosat one of a 1

3

strength at yield of betwvenn ahout 4000 prunds el and 6500 pai, an elongation at visld of groater than abost
4%, an slongation at break of greater than about 709, a tensils thodulus of gresder thew about 150600 psi, 8

-

$§1ﬁ§ m #wet ’!’i‘il wnnent

fexoral modulus greater than shout 150,000 psi, a stress relasation a 24 howes

r,a

greater tanabout 10%, and & Bght hansission beteceon 490 novand 300 oo of greater than about 785,

e

3

7. The method of ohin 1, whersin the st soft miy‘n‘mt fnver and the seoond s} polymer

B S %

sat at aboit 70 °C of grosiey thar 4% after 34 hours, s Hlexural moduhw of growter thay abont 35,000 psi,

¥

s & lpht transmission betwden 400 docand 800 vm of goeater thao abouat 78%.

8. The mmethod of alaim 1, Ruther comprising Sbelcating a phurality sl appliantes
sorresponding to diffrent srranpements of the patient’s testh,
Q, Thammethod of claine 8, whetein fabricsting the phadity of applisnces comprises digitally

%

stging » plurality of diginl models of the patfent’s testh and sensrating wpluradity of physical models o

the digital models

i Tho methed of cdaim 8, whereln two or taoe of the plucality of sppliances comprise & shee

somguising 8 hard polymer laver of polymerte natseial daposad hetwes v and a

seoond soft pulvoner lwyer,

, o Thespethod of olaby §owherstinthe bard polyy

Py

i

or laminated polymer fayers.
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CONTINUATION CLANS

i Aveniovabile prthodontie tooth positioning appliance baving teoth rovetving covities shaped
B divectly veesive ol lsast some of a patients teath and ap pﬁ}r a restiient posifioning foree to the patiant’s

toeth, the applianes covapriaiog

a first sofl outer polymer layer comprising o Hed soft polymers materisd and s second soft vuter

o

polynier layer comprisinga second soff polymeds materal, sach of the Sl and seocnd sofl polymer lavers

i

having & Hexural modulus of greater than about 35,000 pet, o bardw

so of ghout 604 to show §3D, sud a

fhicknesy in a rangs from 25 um te 100 i and

<

1 haed toner pobymer layer conymis

g cospolvester disposed bepween the fist soft euter polymer
layerand the sceond soft onter polymer layey so as to raduce degradation of the resiliont posifioning force

applied by the testh when the dppHance i wath,

2 The sppliance of claim 1, wherein the first and second soft polymeric material cach

respectively comprise a niatesial selonted from the group consisting of) a thermoplastie polyurethane

glantonier, & silicone rohber, an elastomerie a_im* & thermoptastis dlastomer (TFE), athermoplastic
& 4 { $

suloanirate (TPV) elastomer, s block copolymer elastonar, apolystefin bend o dam‘omu athermoptastic

co-polyestsr slastomer, a thenmopdastic polvamide elastomer, or a combination thereetl

3. The appliance of claim 2, wheveln the first and second soft polymerie materials sach

cornprisk the same material,

4, The appliance of slniny 2, wherein the fvet and second soft polymeric materials compiise
different materials.

g, The gpplisnce of claim 2, wherein the first and second soft polymerie niaterials esch
compriss 2 Blend of polymeds materials, esch respeetive blerd incloding two or more mateeials selroted
frony the group consisiing oft o therpoplastic polymethane elastomey, a silivone rubber, an slastomeric
alfoy, o thermoplastic elastoraer {TPE}, a themoplastic valoanizate {TPV} elastomer, & block copolynisy

shistomer, a polyolefin blend slastomey, a thermoplastic en-polyesterelastomer, and & thermoplastie

5

polysmide elagtomer

N

The appitahee of oladm 2, wherein at feast e of the Hast soft cuter polymer layer and the

3
#

T,

seconsd soft outer polymer laysr comprises at lesst two layess,

L o i e Y B B RS i PN P g
7 The sppliance of claim 1, whereln the hard iy pobyonsy layer comprises a blend of =
£ Vo ™ Ty " ;F'-‘.
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¥
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polymerie mutirdals including the orepolyester and one or more of: 1 polyester, a thermayiastic

poiyursthane, a polypropyiens, o polysthviene, a polypropylens and pot yethyle ,ﬁﬂmp{{iym.er, an acrylie,a
pulyetheretherketone, a polyamide, a polvethylone terephthalnie, & polyhutvione terephthalste, a
polyetherindde, a oyelic block copolymer s polysthersulfone, 2 polyirimethvlene terophihalate, or &

exmblngtion themet,

8. The applisnce of claim 1, whersin the heed faner polyimer layer comprises ot least twn lavers
tncluding o Grst layer comprising the so-polvester and & second laver conyprising owe or muss of: &

polyester, 3 co-prlyester, o thermoplastic polyirethane, o polypropylens, a polvethylone, suscrylic, a

polvitheretherkedone, o polvaniide, 8 poly em»mne werephthalate, 8 polybutylons tevaphthalae, a
polyethevimide, a oyelic bloek copolymer, # polyethersalions, or & polytrimethylens terepithalate.
g, The appliance of clalia 1, wherein the haed inner polymer layer bas a tbmf\mm % range

fropy 408 e to 11080 pm.

10, Theapplisnce of glaim 1 whereln the hard er podymer laver; the Sirst soft outer polymer

iver, and the sscond soB vuter palymer laper combined have o thickness of 500 wn 0 1200 um.

Ho The applisnce of claim 1, whereln the hard inney polymer laver comprises at lesst one oft &
tenaile \‘twngﬂ} at ,smid of betwesn abmed 4000 pounds per aguare inch {pai) sud 5500 pst, av elongatise st

ahowut 4% an elopgation st break of greatsr than abous T0%, & tensile modulus of

preatey :mu%ixn 150,000 psi, a Hexural wodulus groater than sbowt 150,000 s, a stress velaxation at 2

hours testing ity s high humidity exvivonment of grogter them sbout 10%, v & Bght navamisgion between 400

g

wn angd 800 noe of greater than about 75%.

12, The applisvcs of sdeim 1, wherein the fiest soft outer polymer layer and the second soft outer

pubyviner laver cach independently soniprise st loast one off an ultinate tensile strenurth of groster than abowt

SES
R

3000 psi, an clongation at break of greater thay about 260%, & cony pression sef at abot 70°C of grester

than 40% after 24 hours, or a leht ttansmission betwesn 400 anend 800 wm of greater than about 73%.

»

13, A pluglity of invromental posttion adisimint appiiances having teeth reogiving tavities

1

shaped to dirsotly recelive at least some of the pathent’s teeth and apply 8 resilient positioning force i the

>

patients testh, wherein the appliancss are shaped to move teeth from one arrangenient 1o & sucossive

arvanigemient when sucoessively worn by & patient, and whisin at least nne of the appllanves conprises
. e
TITEREIS B Torprranon, Katigowient Tovantth S8 o ATE) WROR sdusicheny dae Hagn i of @ [;'
&
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rernvvable orthodontic woth positioning applisncs having teeth receiving cavitios shaped §

o shrcetly receive
at deast some of & pationt's teeth aud spply a resilient positioning foree to the patient’s teeth, the appHiance
i"i’}’lpl‘l &t 3

 fust soft

ter polymer layer comprising & fisst sofl polymeric material and 8 ssoond soft outer

polymer layer comprising a second soft polymerie material, sach of the Hest and sovond soft polymee layers

having 8 Tlexaral moduhis of grester than abeut 35,000 psi, @ havduess of about $04 to about 8513, and &
Hhiickness n a range fons 25 wmto 100 poy and

& hord inwer polyimer lyyer comprising 2 So-polvesisr disposed between the first

soft voter polvier

-

tayer and the second soft onter pedymer laysr soas to reduce depradation of the resilient positioning force

apphad o the weth when the applisnse 13 worn,
id. The plusality of appliances of clainy 13, whersin the fiest snd second soft polynieric mateisl
gach respectively contprise & nvaterial selested from the group consisting off a tiermoplsstic polvurethans

clastome, v silicone rubber, an elastoroeric alloy, o thensoplastic slastomer (TPE), s thermoplastic

volomizate (TPV) elastomer, 2 block copolywer elastomer, @ polyolelin blend eiasammar, a thermoplastie
co-polyester slastomer, 8 thermopiastic pebyamide elastuner, or 2 combination thevenil

15, A method of moviag = patient’s tegth from an initisl oonfiguration by 2 taget configuration,
the method comprising providing a removable srthedontie tooth pas-i‘{imziﬂg appiiance having testh
receiving eavities shaped to diseatly receive at least some ol a ;3&1‘3.&11\1‘3 foeth and apply a rexilisnt
positioning force to the patient’s teeth, the s ;}Emme comprisin

g firat soft mitter pobymer laver comyprizing g fest soft pai‘ym e material wod aosecond soft outer
polymer Jager comprising = zepond soft polymerie matirisl, sach of the first and sscond sefl pelyroer layers

having o flexueal modulus of greater than sbout 35,000 pel, 2 hardness of sbowt $0A to about €50, and &

ey In & ringe from 25 g o 100 pay and

N

iz € co-polyesier disposed hetween the first soft outer polymer

& hard e polymer laver compad
Layer and the serond soft outer pelymer laver so g8 to reduce degradation of the regilient positioning foree

applied to the fecth when the applianes s won.

e

16, The method of claim 13, whersln providing e ramsvable orfhodontic teoth posttipning
appliance comprises placing the removeble orthodontic tooth pasitindng apphance on the teeth of @ patient.

VF. The misthod of olsing 15, whareln providing the removable srthodontiv tooth pﬁsiiiming
applinnee comyuises providing a serfes of nerasiental posttion sdjustment applisnces, said series of

incremental position adjustment applianess neluding the removable inhﬁdm‘m woth positimting

StansientCovsn SO0 Al WIGR sdmclentd dog Page 7 uf 9
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applianos,

18, The meliod of slatm 17, whereln providing the series of remental position sdjustinent
spplianees eomprisss placing sadd sevies of inorermental position sdiustorent spphances over the patient’s

tacth,

19, Themethod of claim 15, wherein the firstand seoond soft pelymeric mutesind euch
sespestively coniprise ¢ material selected from the group consisting of & thermoplastic polyurethan
clastomer, 3 slicose rubber, an elastomeric alloy, o thermoplastie elastomer {TEEY, a thersoplastic
rfcanizate {}”?V) elastomer, a bleck copolymer slastomer, a polyslefin blond slastomes, 2 thermoplastic

4

cnepolyester slastomer, a thermopiastic polvamide clastomer, or a combination thersof,
20, The method of claim 18, whereln the fivet and second sofl polymspic nwaterialy comprise

different paterials.

31, Themethed of claing 18, whereln the first and scoond soft polynerie materialy sach comprisy
a blend of polymeric materisly, eacli respeviive blend including two or move mstorials seledted from the
group conisting of a thermoplastic polyurethane elagtomer, & silicone rubber, an elastomericalloy, a
thermoplastic elaginmer {TPHE), s thermuoplastic valesnizate {TPV) clagtimer, a block copalymer elastvner,
a polvoleiin blond elastonner, & thermoplastic so-polyester slastomer, snd 2 thermoplastic polyamide

slustenmmes,

22, The method of cladn 18, wheveln the first and second soft polymeds materials cach vomprise

a thertnophastio polyatethade elastumet,

23, The mothod of claim 15, whersin the havd inner pobyier layer comprises 2 blend of
polymerio materials including the co-polyester and one v mere off 8 palyester, a thermoplastic
pilyursthane, a polypropyleny # pulvethylens, a polypropslenc and polysthylens copolymer, an aerylis, &
polvetheretherketone, ¢ polvaenide, & polyethyvions terephtholate, & polybutylene ferephthalate, o
polyetherimide, & oychic Block copolymer, » polyetharsuifone, 2 polytrinethylons terephthalate, ova

combination theveof.

24 The mathod of clafo 15, wherein the hard inner polymer layer coniprises al least two layaes
including a frst layer covoprising the covpolvester and & second layer comprising cne ormate oft 2

polvestar, a co-polyester, a thesmoplastic pobyurethane, 3 palypropylene, ¥ polyathylens, s aceylis, a

Y

Y R 3 i

VEFTIRIB DT Qorporsion susipraet iy AL oI WEGR wdimisha e PageRald g
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polyetherctherketone, » polyamide, 2 pelysthylene terephthalate, 2 polybutylene terephthalate, 2

polyetherimide, a oyelic block copolymer, a polyethersulfone, or 8 polytrimethylens tevephthalate.

25, The method of claim 15, wherein the first soft outer polymer layer and the second soft cuter
polymer layer each indepandently comprise af least e off an ultiniate tensile strangth of greater than about
S000 pst, an elongation st break of greater than about 200%, 3 compression set at about 70 *C of grester

than 40% after 24 hours, ora Hght transmigsion between 400 nm and 800 min of greater than abows 75%.

26, The method of claim 15, further coraprising fabricating the reowovahie orthodontic tooth

positioning appliaoee,

27, Amethod of moving 2 patient’s teath fom an initial conBiguration to a tergst configuration,
the method comprising the steps oft

providing & removable orthodontic tooth positioning sppliance having teeth receiving cavities
shaped to divectly regeive at least some of & patient's teeth;

applying a resilient positioning foree to the patient's teoth; and

moving the teeth into the target configation, whersin the applisnes comprizes,

& fivst soft outer polymer layer comypmising & frst sofl polymerie nwterial and a second
soft outer polymer layer comprining 8 second 308t polymeric muateriad, sach of the first and
second soft polymer layers having a hardness of about 60A to sbout 85D, and a thickness ing
range from 28 pm o 100 gy and

3 hard tner polyvmeyr laver comprising & cu-polyester disposed betwesn the first sof}
guter polymer layer and the second soft outer polymer layer so a8 o reduce degradation of

the resilisnt posiioning force applisd o the testh when the appliance is worn.

8. The method of cladm 37, whersiln the fivst and second soft polymeric material sach
respestively comprise & materisd selected from the group consising of! g thermopdastic polyurethane
slustomer, » silicone raliber, an clastomeric alloy, & thevmoplsstic elastomer {TPE), a thermoplastie
vilcanizate (TPV) clastomen, a blook copolymer elastomer, 8 polyolefin blend clastomer, a thermoplastic

co-polyssier elastomer, a thermoplastic polyamide elasiomer, or & combination thereofl

ITTIRIG.20F Coposation Asrigsment {Coveste AT 16 Algny WHGR sdits trlenahdes Pagedof? &
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