;e3e}lz,,-d.: 6/ TO60T1IU81 WO 011 08638 PCT/ US00/ 20248 *(G00001* DENTAL
(F;RCDUCT, KIT, SYSTEM AND I\/ETwmmm, , 'onhrel ?t es tﬁ dent al devices, '
enture pro t its, syste JW@@@S t herefor. Thej j

provi des a §§rcqf’§q6”devi ce such as.a de base, cl asp, dgh?)é}?@ig%@ parti al
denture. The invention provides Ki Fg","m‘systerrs and net hods for nol ding
dentures having clasps. The invention provides a sem-crystalline
transparent cl aspDENTAPAPRODUCENKUITES YISTEMOAND MEBHO®Nt clasp. This
invention provides renovable partial denture having clasps conposed of a
transparent sem - $hgdnwgntionerebatey soridertal devisgs.bierdwre prioducisokitspl di ng.
BACKGROUND OF THE IN\/E&ITI %‘I{'{;e{hnn astic .part{.al denture clasps have been
fabricated wi SHSEHnEHE e ame PEogk}FyWé’Ffl 108 RIQUKECS| @ 48R have poor

AN

aest hetic pr ogﬁ;,%{?e&c}pﬁg al GRS ok St Chﬁ?gﬂgﬁwé'agggémdggﬁpgunds, whi ch

results in poor ysical properties an quire | rication

met hods. Anor pifeusn@aitioanpeedded ditsa\systeeseand am@tiisdsofdrefifoldinal ity
however; very highviscosities and poor physical/mechani cal properties
precl ude thei dentweadavitieclasph 'Heg devendion: provides asenRenystabling parti al
dental prostheses are egﬁ%o%gﬂ to.restaore one .or ot all, of the

re, but
natural teet h (EANSRALSRE iclasp, agf patial denruggs; %YIPS&n%a?é%fﬁ?to‘gé?rPly desi gned
dent al prosthegi:s ;i ; . I o) r&qﬁ?,'h i : al ong with
hard and softe%#lgllh?ieétgﬁg,ﬁrt g&g gglt%g\r(/grtﬂleoﬂa%{alora l?ul%gltﬂli%ﬁé}&fﬁd t he
restoration ofcotigiisell ¢hd tfaspalenagsihetystsllintepalyaiide famiddbydent al
prostheses are commonly 159159 WO 011 08638 PCT/ USO0I 20248 formed with a
base or saddl eninjestiongspkliag t he oral nucosa in an edentul ous space and is
coupl ed by connector neans to one or nore abutnent teeth, that is, a tooth
whi ch abuts or is adjacent to the edentul ous space. Perhaps one of the nost
comon forns of p W(EKGI{@ OF PREESVENTIONE di stal extension renovable
partial denture ich is used to replace posterior teeth with artificial
teeth on one or b¥hbrrsoplasti©partiad donutd claSps have batrefabrieatedawghcommonl y
secured to an abutnment tooth by clasps, which are mpunted on the abut nent
tooth to provirigmesteds by amidsisapelyner, r eelyacstah Bhichdgyeoporesi s, and a

connect or, which,extends between t.he cl as nd. t he se of .the distal
ext ensi on. Th@eﬁ%gcorp@gﬁﬁf%’ O@nghetr%qsgggqn?extaghogpg%sr esl?%ly Bt he al veol ar .

ridge. Prefabrd | §aficR g | g yRdcdihgo asil ps are
described in SS a(?gﬁé’ ﬁﬁ{%%%r%g?§og%@.ﬁhe pttgf ggﬂ?iiecat Iggreglhggps are

contoured by dppbdrioung flwadation tieechadsea mbitoushpolyentidéscdmplay ahes to shape
and bend. Kulwiec et _al. In US, Patent 4,412,824 discloses renovabl e
partial dent alClgpraideaipeesnguatity Roweyer: Gt gh gisqositiphand PRET t he sane.

Prior art dental deyices have |ow inpact stre h. These .problens of the
prior art are pg\?’éf‘c@y ec%?nlcﬁg %rlpggrbj( £ Ph M‘? 3%.EHTH ¢ pz}sl dBJegﬁfmdoes not
di scl ose a denhgldeditnes resigkudi ng t hernopl asti c pol yam de having a Charily
not ched i npact strength of at least 3.5, or a dental device including
pol yam de havi ng at Remevalle ppdiad dentabprostheges aod employeddoyst al s having a
| ar gest di nmension | ess than 750 nani)ma%eilrs, as Qrovi ?ed by the present
i nventi on. restore one or more, but not all, ot the natural teeth of a patient.

The primary objectives of a properly designed dental prosthesis

include the preservation of remaining teeth, along with hard and

soft oral tissue, the restoration of oral function, and the restoration

of dental and facial aesthetics.

Removable partial dental prostheses are commonly

1 LT
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WO 01/ 08638 OBJECTS OF THE | NVENTI ON PCT/ USO0/ 20248 It is an object of the
i hvention to provide a dental device including thernoplastic polyani de
having a Charily notched inpact strength of at least 3.5. It is an object
of the i nveMa®N8e8 provi de a dental device including pol yRF/B¥R®IS ng at

| east 10 percent by weight of mcro crystals haying | ar gest di mensi on
| ess than 750 wathsa base qrssagqf)eowﬁlgj\[reéﬁs qQrhhe; 9rp WHCB%‘ HaBr ovi de a

nmetal cartri dggd&_(@)&phgj;sgg%ﬁ%%??g El&ﬂge@%g}dg%gg%og%éﬁgrtg%pllc_a&ti c pol yam de

effectively free rsan o e rnvention to provide a

et hod of maki fehra apatthbmd ted@)tigdt iprPRlofieWischavhR®ras agfaseaiol al |y
transparent clasp, by injecting substantially transparent thernoplastic

into a first pthaédentoloua spat¢el cavity of a nold containing an artificial
tooth, and injecting suﬁstanti a][_lg%/ ogaque therfrropﬁl astic.info second
portion of the mold GXFPERS ong of tiegnogifaramogforpg of peeialidsAtalo provide a
renovabl e parti r .S i i b f1.C o h supported
by a base int eg?éﬁt §£%gg_ntrlllgccﬁgtép?%ﬂegmgﬂgé%glv\aﬁlec%rﬁ %%éedtg%ezélhlic%plltsudes

pi gment and i syg&tDed AplAcH pokté&RGOe8sh Wil driificil &th o onelsitsthi al |y
transparent and effectively without pignent. It is an object of the

i nvention to psndesad the kiduth dbistallextensaonkearewwommonlyl seduregt tosarpackage

[ fi id | 0sj | i dfi icl f
Chor nopl ast | ¢ ARATRCROEOE §1oPPAUBICE s ML BB SARARMIITE| s of
ther mopl asti ¢ %étﬁgé'p\fgl/i)ﬁeff'b? gﬁa?)hiﬁltlt%gga{ﬁtdargk é{o?l mh?wégé‘\tisle% the present

i nvention to provi a removable par pros ich is capable

of restoring W@ QHPRERS, WhidNSAER@Yéweealhé UReh and thelagtest al  and

facial aesthetics w thout destruction of adjacent teeth and soft oral

ti ssue. Anot hethobjstaitexeénstdre Theekasatorisaddletaiche idistaleextemsionieesss met hod of
supporting a renoyvable partial dental prosthesis in the nouth and
particul arly ofMthe 2kYeAdy 1deGi dge whi ch greatly reduces stress on the

ridge and abut ment Egcgia.?nc %%lclca?aix?g% ﬁrco%)rjeﬁctﬁel%?ﬁlgﬁicp@%r it invention

is to provide a net or € nmanu ure or formation o nmovabl e

partial dentur gge Weictibeldsinas Paaddlt NurAbéten | 02,8 3MaMHeagstfibiritgtddechni ques and
yet includes structure providi ng enhanced performance of the prosthesis.

Anot her obj ect ctdsps laee portoarad byapplyingheat to shpareai wleich thet hod f or
supporting a dental prosthesis which enhgn the |i t he remai ni ng
teeth in the nidgRMigiAR %F%too%@geﬁaﬁgﬁaoﬁﬁ&l%&t@Lﬁnﬁiﬁ- g@@% and

i pfection causign byi [ j R l,avention to
orovi de a dont AP 828 Kisdlddes i@ At @haldirol RER oA bl

mai | ufacture, Kifgbiinduirabhgporiiflg dheédrhdut es and redirects |ocal i zed

stress forces.
Prior art dental devices have low impact strength. These

problems of the prior art are overcome by the present invention.
The prior art does not disclose a dental device including
thermoplastic polyamide having a Charpy notched impact strength
of at least 3.5, or a dental device including polyamide having at
least 10 percent by weight of micro-crystals having a largest
dimension less than 750 nanometers, as provided by the present

invention.



The renovabl e dental prosthesis and nethod of the present invention have
ot her objects and features of advantage which wll| becone nore apparent

fromand argo$bschrth in the followi ng description of thecpigbioi®d
enbodi ment an t%e acconpanyi ng drawi ngs. Opacity as used herein refers to

t he percent ageOBIEOTN O THEVINVENITION transmtted froma
spectrophotoneter through a I nmthick sanple of material being tested.
Char py not ched i npacit istanevbjedt odshe snaentiongp proeiderasdensalNtgvieeed i npact

strength m foot-pounds/inch2 (ft-1b/in neasured WO Q1/08638

PCT/ US00/ 20248‘“55143]%%379? ICMMR‘F%WFFE% ret¢ i nventi on

provi des a rretm]tq?a%@%&%é{geotca?ﬁ\éﬂ Rey cont aining particles of thernoplastic
velry

pol yanm de effec ree of prgnent. The netal cartridge is used in a
net hod of making a pikiadlotfedtiofthe imenioni t pravided derfalbddvied i al |y
transparent clasp. First a Substantially transparent thernoplastic is

i nj ected into iachidisg ppbranida having atdeast ddvpargerdtbyawenghd of ariced-ni ng an
artificial tooth, and then a substantial|y a t her mopl astic injecting
into a second %Fﬁa?%ha‘@?gtaﬂér%‘i &W?QW{CS?%W%V%@e B-tial dental
prosthesis forned i es.: LELci { 8PP . @ _base
integrally connect eg{:{soqla&)c’?gts%,rth\%e‘?égﬁlno%%?%gse |ﬁ%iaﬁgg§¥lp Sment and is
substanti al | y apnsiner c@ﬂdiﬁiﬁ§¥§hﬁﬂ@s bBtherspRRiit polyanidanspar ent and

effectively without pigment. The invention provides a dental device

i ncl udi ng t herefigitiaely trepoif pagmelat. havi ng a Charily notched inpact strength
of at least 3.5 ft-I1b/inz.. Preferably the polyam de conprises at |east 10
percent by wei ght df lsrﬁrbéﬂpﬁtr?/"rsﬁﬁllgv A HOIX’H{EQ%EFHH?% sion |l ess than
7SO0 manonet ers i preferably the

pol yam de corrprrnlagg% %?%%gg?ﬂggb{%}%egﬁhﬁ;ﬂ%?gﬁ%tag{flﬁl?;}/Cr ocrystals having a
| ar gest di menstrfspafss cldtpnby 20 conng sebastialangagarentChari |y not ched

i npact strength of at least 4.5 ft-1b/inz, and an opaciténl ess than 40%
Most pr ef er abl thettheplasti¢ amtodefitsy ppriicreel amald gevitgef paneldnt by wei ght of

m cro-crystals having a | grgest. di.nensi.on l.ess than.750 manoneters, and has
a Chari |§ not cFREHANAES 8] a&if?@ﬂlgttoﬁﬂ'bfan mjeehog Sggﬁtﬂﬂnﬁﬁyﬁ'Bﬁ%‘i“?y | ess t han

30% The pol yam k-cial i ched i npact WO
01/ 08638 PCTN%%?SQ%@EQ?@gg&g%eﬁog?%gwlggg?gg%?n%aﬁ%or e beneficially may
have a Charpy not cHet damplsjett of therigidntivn @i proeadeta remdvatiiepanlay t he device
is a denture, partial denture, clasp, splint, or night guard. Preferably

t he pol yani de alaprogpesistipcladingan agtifimalyoogesunnerteddBsrhaser) ON OF THE

DRAW NG FI GURE 1 | - i i i f i d i be’
encl osi ng pol ylgiq%éll?lcghﬁé:&%@f&%bfagﬁk'%ﬁﬁeY%%ﬁﬁegp&g@ﬁ% Imég?rﬁogfzggp ggnf:g ©

W th the pr eseﬁ{%g&m%?%irlgﬁ%goé% a%ditﬁe%[hsﬁrigsmbﬁ ¢ 118; he cartridge

cont ai ner tube s n accordance wth t present invention.
FIGURE 3 is a gamnsparanand@ifestidel ywwahowf pigneart ri dge plug which is inserted
into the plug end of the cartrjdge container tube jn accordance with the
present invention. lFisQuRebigct of thE 1BYRNUANCR BPVidea kidder makinga ug shown in

FIGURE 3 in acgor.dance Wt h. es iaventd on.  Fl GURE LS a
Cross-section ?’HBT%i’%‘x‘k}‘%lflga_gg’gf’%edsg@tp8_ H?%Fﬁégt Ctaa'E]edcg;gr?@lcg%sﬂ% pol yam de
froma kit for&j%‘férﬁﬁn& R pdribled Tkt dpla RO dabtridag present

i nvention. Fl 6 is an end view of thé cartridge container tube shown in

FI GURE S i n acemlosing aevaridpdrhelesrodshermoplastint éfifectivelydBEY is a
cross-section sjide view of a cartridge plug froma kit for nmaking a parti al
denture in accP@#fide with the present invention. FIGURE 8 is an end view

Cnvention. W o1 Babas hier oEHt Besy B ERE €FERENA o of BnTh ecti on

mol d with spregsndwiblaipartialdental prosthesis which is capable of restoring

1



accordance wth the present invention. FIGURE 10 is a schematic di agram of
a’ system for nmaking nol ded dental devices from pol yam de enclosed in a
cartridge container tube in accordance with the present invention.

DESCRI PTI ONVER144488 pREFERRED EMBODI MENT The invention is f&A Y% PAbed with
more particul agral §ifhRAFnd QedthCMRERicidl-ak3theick RifRhA dlé@t&-gbt%ﬁ of ! ef erence
to FIGURES. 1-4 is seen cartridge container 12 and cartridge plug 14

encl osi ng nyl cadjpedriteesthbid d8ifugral fissiee.i nserted into plug end 18 of
container 12. During shipping and storage cartridge container 12 with
cartridge plug 14 i nABpthey obiasy of tlae pregerhidvendan Sy ioproyide ats 16. In use
cartridge contajner, 12. cartridge plug, 14 and.nyvlon pellets 16 are heated
to nelt the nyﬁngﬂ"%?f%‘{p?of ne g Fg'l% aﬁ}quﬁ aﬁQ"Iﬁﬁprﬂ%ﬁlﬁsfquit “nylon is
pressed { hr oughoi 3hd BhRictlekly Snitht Alvkoli Sudd MRPEelif9€aqaRt al ner 12.
Wth nore particular reference to FI GURES. 5-8 1S seéen cartridge contai ner
22 and cartri dgteesslamgth24idgecdmbamgment egetipel | ets 26. Plug 24 is inserted
into plug end 28 of container 22. During shipping and storage cartridge
contai ner 22 with cadtdl afethsrabieat afitbe presgnpinvgnéies io® pravidees nyl on
pellets 26. Cap_30Q,13$.supported. by threaded. nozzle 36,.Nozzle inner wall 38
encl oses an ougfﬁfghg‘igﬁrn .m?wdfag‘i“%% ?‘?I'F‘??gémc%ﬁﬁeg?%vépleza?é@irtri dge pl ug
24 and nyl on pgéhitesAbhiths A8ab@did @ diithre ManAC AR NPl RARABs L0 form
l'iquid nylon. Tﬁe F?Squpghms/l o%ﬁi S pr esset%r trﬁr%%gha{ih@egut p B WO 011 08638
PCTNS00/ 20248 amdiperinchndts Btrustiabpeoeidihg@nhariced perfoiiahcoof tieer t ri dge
container 22. Wth npre particular reference to FIGJRES 9-10 is seen a nold
100 and a systBAsth®si§ or nmki ng nol ded dental devices 200 from pol yani de 26

enclosed in a cartri contai ner- fu 22. Pal yam de 2 closed in a
cartridge contai ner gﬁﬁghegé)tb?%ctﬁ)éé}{leegxequnwggggﬁgxiiszf_so lﬁ%ﬁ dis removed from
Lhr eaded n0zz| gedfod foH wipPBHiNod abhrad bronaee Whianasthamdend g 120 i n gui de
122 of press 114 to force burstable end 29 to open the out put channel of
nozzl e i nner wafthe3@maihimgnottlh ihGhe wiarth pndsshick doss apphfferti 40 pol yan de 26
enclosed in a cartridge contajner tube 22. Mdld 100 is supported by netal
flask 102. Mol Babtw fRadeery arhindeetion eausing deBms.202A and 202 support ed

her ei d nmade of i ¢.i i I k (IPN. Ra
120 15 moved down prebuli S bt aRe PR RS KBt 50 hoves town

pressing cartr jeg@l prdithedds $AWh GR0MIPRYRAVER ERY byhnglciue Cr ushed and
pressure is applied to heated pol yamde 26 pushing pol yam de 26 through

passage 196, 1lhighdpdutfifie; antdodiatrinites amd redirest locdldfedestrdse forvgs.a nol d
cavity within nold 100 to form dental device 200 havi n%mr)ml ded pol yam de 26
and artificial teetAhogomorakledsniplniosthgsisiandimethed @f loopiesent he shape of

dental device 200. .Mld 100, i S .. ve rompress 114 and tal flask 102.
From mol d 100 &S éW'B\}-éa(y e_ gh ra?bjgggiagg %ﬂﬁr?‘?’a i daﬁélgae"ghlﬁg&@m de 26. The
transparent pobyadihe #e8&d dggafénamqﬁ&@ré SetFBAANHEWE HIWWingt he 1 nvention
preferably consists of a rmanently transparent, chem cal "and stress crack
resi stant, hi gdesarrmin of thepyeferred/eanitbdinenbhed theddcosipenlyag | ow wat er
sorption, dinmensionally stable, highly water resistant, steamsterilizable,
sem -crystal | i ABAYINESIWD 011 08638 PCT/ US00/ 20148 pol yami de resin. This resin
is beneficially mai L: [ Leg: Wi emai ni ng
permanently cl ear a{r}ég{::@?8§§§E§Cis#8%1ne%?¥§r¥§glj§ g%‘?%‘%‘%?’g}%ﬁaﬁ% ne pol yam de
is preferably iwvHigClignraihtaed domd sgeafr@ﬂ;hétbﬂfékér&hﬂﬁ@hwm&hnent ,a
conpact heating oven together with a [ow pressure injection nolding machine
(1 ess t han 90pshirktsempéeiobmateaxidlpeinghtestedt e a partial denture containing a

"clear" aesthetic cl gsp attachcgd to a tissue shg ed _basg3 resin. The base
material consists ofParny RetehetipaGt SHERLEras e diersia gafesnio

sem -crystalli am ti g L% ep | £ device.
Sequenti al inj gg t%%y}no?%ﬁﬁggggh‘%{}gg{r Bo@%@?ﬂ%b i gﬂ?éﬁg@gﬁ%}‘ﬁ%&\ﬁg for precise
replication of waxed clasp design with high-strength, durable thernoplastic
resin. Preferablyacetal resins are used in sequential injection nolding to
fabricate clasps. Preferably bases are nade of an opaque/ pi gnent ed
semi-crystalline acetal resin. 4




EXAMPLE | 23 grans of pellets of transparent crystalline nylon, Lucitone
FRS crystalline nylon wi thout pignent are poured into an al unm num cont ai ner -
having a t end and then a cap is pressed onto the Rlshg.4nd and
supported E’)tl/@t egatshr eads on the threaded end of the cont a?ggr. Thzeﬁ

cylindrical copiSOnEO: b8/ is 1 inch in dianeter and 3.5 inches in | ength.
The cylindrical container body is 0.005 inch thick. The conical container
end extends fromthe cylindrical container body and is 0.4 inch in |length

and has a cyli ndr'%WﬁfﬁW}f@&Nﬁﬁﬁﬂ%féN' nch in dianmeter. The burstable
. 47Thch thick.

end of the nozzle 15 ransparent crystalline nylon Lucitone

FRST"" in the contaiTgé inventdalprbvides aimiRl tardridg®tentathdro f or m tenporary,
fl exi ble, and nononer free denture base. It is 9 WO 01/ 08638

PCTNS00/ 20248cargeinihg particléseof thermoplastin polyamide| effestivelypfiee bfil r enovabl e

dentures as we]l as gcclusal spljnts and.ni ght ards. .EXAMPLE 2 23 grans
of pellets of P{@ag¥phne et 86 15 415R P%ﬁ?“ﬁbgapgm?" " crystalline

| . Wi | geent . | d int
2 un nom cont B dedel REpS YT Bhving ApteR e PRl EPaRhe B 20 L0 Onl0 the
threaded end Rfg: §yataiedlpiabdrrédiihadsoplasidi ifdceadiRio amitspf the

container. The cylindrical "‘container body is 1 inch in diameter and 3.5
i nches i n | enpottiorToa mold wavity af acoeldacortairingpniastificmbtoathch t hi ck. The

coni cal container, end extends. fromthe cylindrical container body and is
0.4 inch in |@@f@%@%@tﬁb«mwitﬁsﬁ%ﬁv%ﬂuﬁtm«a 1408 375 inch in
di aneter. The t . t z j i b hi Table 1
descri bes typ?%C%ﬁﬂfot%gflﬁ@g}slgnoofl@??glﬁi'p’g}?ee#le?n&aﬁé g?‘lqllatrllgleﬁy on, Lucitone

FRS used in ExAMiidsh forafed idcluaied anakiicigl tcﬁﬂ@@ﬁ?ﬁ@ﬂt&ﬁbya'&sé nj ection,
heating and cooling tines used in EXAMPLE 3. Table 1 Type and O ass

(accordi ng t oimggralyeronnected o peclasp, whereisshe basoingliedasaipment ure for
Boner e | g Al B it GBI 739) P ocessing |
et ask) s naraFent i HETHCIE NI BesB A SHEMOIIE S Dart (a
denture with grévidespdestal devias pndladingetharmdplaytic bdYEGTNEhayifip AND SPRUI NG

a Charpy notched impact strength of at least 3.5 ft-Ib/in”.

Preferably the polyamide comprises at least 10 percent by weight

of micro-crystals having a largest dimension less than 750

nanometers, and has an opacity less than 50%. More preferably the

polyamide comprises at least 20 percent by weight of micro-

crystals having a largest dimension less than 750 nanometers, and

has a Charpy notched impact strength of at least 4.5 fi-Ib/in’, and

an opacity less than 40%. Most preferably the polyamide

comprises at least 30 percent by weight of micro-crystals having a

largest dimension less than 750 nanometers, and has a Charpy

notched impact strength of at least 5 and an opacity less than 30%.
The polyamide beneficially may have a Charpy notched impact



Soak a cast and wax up of a patients nmount in water for 25 minutes prior to
i hvesting. Mx i'nvestnent and enbed the cast and wax-up in the | ower half
of a flask. Using wax sticks, Dshaped SuccessT"" Spree WAX Stickszég mm X

1 80 nm |t eWP#19%238584) injection sprees are built. On uppeRCTAef/e928%

attach the spr rj . make sure

t hesprue is su{‘tf?&c,gl%étr?? %E&\%ﬁgg, élﬁ)ﬁ?%gg{mﬁ%ﬁlpg%%fﬂéﬁg%%ﬂ:h the spree to
both Iingual exbétehed dnpadtSstivdigth a8 at leab®. Prétetably thelde@ricemged t he upper
hal f of the flask. WAX ELI M NATI ON AND SEPARATOR APPLI CATI ON The flask is
pl aced i n boi | dergunapertislaiensure, clasp, splmis exsnight gudnde Rreferablathe The bol ts
on the flask ar Iooaeged and the %/it al . Fl gak Brackets are renoved. The
flask i s openePClYARVIER Bassan opagky Af Jysidhan SUDERSALd. Then a boil out
procedure is conpleted to forma clasp nold and the wax is discarded. The
flask is placed in boiling water for a 4 to 6 mnutes to soften the wax.
The bolts on tDEJCREKTION OPTEEHIBDR AWIN®Ge Metal Fl ask Brackets are
renoved. The flask is opened and the Space Maintainer is renoved. Then a
boil out procedure is conpleted to forma partial denture nold and the wax
i s discarded. %&} ﬁ%gllO%SB PCT/ US0Q/ 20248 .The rmig%ls are flushed with

cl ean boiling URE Eeis crogs-seqtipibside e af aragihides CONGAIRET t he nout h of

t he sprue. The i i bi.as : .t hat both

{1 ask hal ves. { oo AEITRAE bl BRI o ot M nRloR b AR S 0" ¢

Al - Cot e Separ ah¢dtgdAgwithsheprdseatlidventibg. nodel and the nodel is allowed
to dry conpl et eIﬁ%. Mechani cal retention is added by grinding diatorics into
the teeth. TheFHopPRERi is amgrabviewnof theeartridgemositainenabeshovmeinsi de of the
flask and the F@M?I.ves are g!%lacgld under an infrared heat source. CLEAR
CLASP FABRI CAT AP A&pordanie Wil ths Bresant MBYRIGIOR: siightly over

building the b Pq{E D. sﬁé} i 1@1@,? y, leaving a
small core w tﬁﬁ? e CFQSS%IQ?%aSCE}?@hh m@%?vagggﬁgrrrga%%@“ ta le(%l\.l\{(gl nvest ment
and spruing ar inseaepligtoetie pléx ehs ofthetaratiége cddteimer tutRnigpar ent Luci t one

FRST"~'" crystalline nylon is Injected into the nold to formthe clasps
whil e heati ng. 26€AEANGS WND thepPESERONIVARLIER. r enpvi ng the cap from a

tridge, f f.al | owi .th d EXANVPLE t ai f
Cransparent LUETCHILE ARS8 P8P T HanRSROHCES PpeEaist i BICURELC  on of ceve
to forman ass?rmlaxco fBe 138 GRUrBLRS inWntion@nspar ent Luci tone FRS

crystalline nylon i1s placed in an injection Sleeve the threaded end of the
contai ner is peIGURIPGEid Nicidisseeti@ctiderviswef\wecat®ideaconeaiayr f rom t he
injection sleeve handle. A sleeve plug is placed into the renmaining space
in the heati ngnmaewéosmrg@omwm{%ma kit $err makiinigrat parsiabdentureige f ur nace
(preheated to 575 Féﬁand.%thi ner is.t2 . WO 01108638 PCT/ US00/ 20248 set for
18 mi nutes. WhRFEOTAHRRES Wi the PESEBRBIXETHA Y he furnace for 18 minutes, the
fl ask hal ves a G@g@g J t : L.nj ection
Syst em manuf acltFEre a?d)kf%] %ﬂgy%ﬁfgg d;arfdr e cg?iféagbé&etggggﬁ ?@“lhs removed
from t he furna®@GRIRE pasidcconiadcowitiofheqiresdmne ifvemsionsuch that the threaded
end of the container fits into the opening of a thernoplastic injection
insert to for mFAGEEBNBI7HA @I GASS-TIEE08GHEE MW @ﬁaicérmdgmp&g @omm o the Success

I njection System and the piston is_engaged to pres he transparent

Luci tone FRS c‘jﬂl/tsft%élnil?mgg ﬁ)ﬂa&‘ﬂf e&ﬁf?ﬁB%EBWﬁPE%WIHMS PI$REIE| asp nol d

encl osed by thehfdisly. I njection into the nold is conplete within one (1)
m nute. Then the flask and sl eeve assenbly conbination is renoved fromthe
I nj ection syst &IGURE ghisanieng wWewenfethe satttidge cup shewn of FIGURBE fl ask and
the used container is expelled fromthe heating sl eeve using a knock out
base and knock iB@tcordancerwaththe pEgsent MVABRONs def| asked five minutes after
injection. The clear clasps are finished to final contour with carbide
burrs and the clasps are fitted to denture nold. After renoving the cap
froma cartridge, fornmed by followi ng the procedure of EXAMPLE 2, the

cont ai ner of pignented Lucitone FRS crystalline nylon is placed in an
injection sleeve to forman assenbly. \Wen the contai ner of pignmented
Lucitone FRS crystalline nylon is placéd in an injection sleeve the

t hreaded end of the container is positioned in the injection sleeve to face
away fromthe injection sleeve handle. A sleeve plug is placed into the
remai ni ng space in the heating sleeve. The assenbly is inserted into a
cartridge furnace (preheated to 575 F) and a tiner is set for 18 m nutes.
Wil e heating the assenbly in the furnace for 18 mnutes, the flask hal ves
are assenbled and placed in front of the Success Injection System 13 WO
01/ 08G38 PCT/ US00/ 20248 manuf actured and sold by Dentsply. The sl eeve
assenbly is renoved fromthe furnace and positioned on top of the flask

o, N Y T ] - ..



removed fromthe Injection system The heating sleeve is then tw sted off
of the flask and the used container is expelled fromthe heating sl eeve

using a kn ase and knock out rod. The injected fl askuykspgal! asked
five m nut ggggﬁwéz}sbi nj ection. FIN SH NG AND PCLI SHI NG - The ?Fex?%l e

partial dent URRGURB %istarABepet £injedtimPmotd Hithi spraes figiuzg igoar se pum ce
and polished using Tripoli TM polishing conpound and H gh Shine TM
pol i shi ng conpocerdaneewithl thepresentlinveddionur e i s prepared by: | NVESTVENT AND

SPRU NG Soak nd wax up.of,.a patients nmount in water for 25 m nutes
prior to inveﬁpﬁﬁm%%siarﬁfgg fdi gmer‘?gécfyﬂ?é“ ?%rs‘f‘a]é'l‘i‘& wax-up in the

| oner hal f of i I : Jom Spree Wax
Sticks (7 mm %@Eh&%ntﬁg%ﬁﬁ%ﬁghb I nljdg???%ﬁgg?rﬂgg?%r&gebui lt. On upper
dentures, att gehtaiie tape ¢@ at cortibiecepwthahé preseart fivfentibnt he denture and nake
sure thesprue is sufficiently wide. For |ower full dentures, attach the
spree to 14 WO 01/ 08638 PCT/ US00/ 20248 bot h |ingual extensions as well as
inthe md-li e WAX ELI M NATI ON
AND SEPARATmM%m @ﬁﬁ?i’iﬁ%@ﬁ%@ﬁ%@% g water for a 4 to 6
m nutes to soften the wax. The bolts on the flask are | oosened and the
Metal Fl ask Brackets are renpved. The flask is opened and the Space

Mai nt ai ner is renovdthe ihhémtien Boidw descrifedowithmotespatioplagt ed to form a

clasp nold and the wax is discarded. The flask _ is placed in boiling water
for a 4 to 6 meferenss odFIEHIRER. 1 1. Waith mrore pestiewanrefersace task are | oosened

and t he Met ai rackets are_ r.enoved. . The. fl ask js. opened , and the Space
Mai nt ai ner is Pﬁb@%@g ?'f‘h’éﬁeﬁn BﬁWS%%PO%PHFégér@f?WﬂP% %o forma
full denture ﬁ/@pé' ' I : hed with

cl ean boili ng%&gﬁyne@gl th(teg g?.gbr}gg%?g@%seﬁgg lickﬁnﬂi ?@ggérrglui;lgdb,fhe nmout h of
the sprue. Theohtaisdy Ihr DunngrthgEug bhdstange chexdge comaarsule t hat both

flask halves fit together with intimte nmetal contact. A thin coat of

Al - Cot e Separ &iihgaragdae piug kpprscegd pdug ped AR garlosgeinylen nodel is al | owed
to dry conpl ete hani cal_.retention i.s added b rinding diatorics into
the teeth. Thé’rehéﬁllggﬁpélslaﬁﬁ’é‘yfiggﬁoﬁ‘?&?tﬁl’galgggg?xg%w'élﬂdone side of the
flask and the f eIdtE B8 BFfdpgAt source. After
removi ng the élé':la&?F%l%agygggflﬁ%ég%%%%}tﬁg(ﬁgyl/&?%Il ot\g/vl ngdj{ he procedure of
EXAVPLE 2, thdiquedhgiorer Thé lipugheylbads prass¢dtiroigivbarsyatlalehdi® nyl on i s

pl aced in an i_né ection sleeve to forman assenbly. Wen the container of
pi gnent ed ~s into a mold from cartridge contamner 12.

With more particular reference to FIGURES. 5-8 1s seen
cartridge container 22 and cartridge plug 24 enclosing nylon pellets
26. Plug 24 is inserted into plug end 28 of container 22. During
shipping and storage cartridge container 22 with cartridge plug 24
inserted plug end 28 encloses nylon pellets 26. Cap 30 is
supported by threaded nozzle 36. Nozzle inner wall 38 encloses an
output channel. In use cartridge container 22, cartridge plug 24 and
nylon pellets26 are heated to melt the nylon pellets26 to form
liquid nylon. The liquid nylon is pressed through the output



WD 01/ 08638 PcTnrsoonoaas Lucitone FRS crystalline nylon is placed in an

i hjection sleeve the threaded end of the container is positioned in the
injection sleeve to face away fromthe injection sleeve handle. A sleeve
plug is pl av@diessdso t he remai ni ng space in the heating sl eevasotRopsassenbl y
is inserted into a,cartrid fur e reheated to 575 F) and a tinmer is
set Tor 16 m Al S HusSEle o 26 nthh SBGR §Omm Cariidad bodBintor 1

m nut es, the ? ask hal ves are assenbl ed and placed in front of the Success
I nj ection Systém manufactured and sold by Dentsply. The sleeve assenbly is

removed from the fuppgCRiopd PaRitiilir RFEENEH té PRGURES®-10 askegigh that the
threaded end of the container fits into the opening of a thernoplastic

i nj ection i nseraldtl®0f ardra aystenbi hdfoomakiiemedded dentabdeviees 360 slid into
t he Success Injectign t and the piston i, engaged to press the

pi gment ed Luc?‘lloé%é’(aﬁ@%‘iﬁlgz{galewl@ée&y’lnoﬁ F?’S‘ﬁég?léz%é'gﬂflﬁli rﬂégei%-o a denture
nol d encl osed f i €C1 | :] . I;s..conpl ete

wi thin one ( Egryan&&?gtjm%én II\?lleat ? %@gﬂ%ggﬁ%ﬁeﬁ\%@s éjagge] Iegtegﬁﬂbi nation is

renoved from hBgtet Njl2CcChaprBosieaitvedRotedirédie dSAE2¥e 36 SThivade Wi st ed of f
of the flask andthe used container is e>é£)el led fromthe heating sl eeve

usi ng a knocknoztleiZfsis positidnedcindariramoti20 hguidsj B2 efiprdsadl4ite def | asked
fi i t ft i nj ti FI NI SHILNG AND PCOLI SHI NG - The fl i bl
denture 1 {1 EsRcmHablcRdaDde AR the AWRThEIPRIRLPLRYAE TNl | TH

| i shi | i i i : 01108638
pol 1 shi ng Cowgﬁéﬂgo Sﬁhﬂﬁ Rl %e}qgﬂar@%dré hk 'ﬁ?:gﬁggﬁf}tﬂ;tgy%%g%cu (.’:2

PCT/ USO0I Z014 ows physic propertres of s of

Exanpl es 3 an@nélosed in Ih@rtﬁﬂ%é@@_h@aix@ér thbepl Pold 1@0ds4uppyged®ie than 50
percent greater Charily notched i npact strenglth than commercially marketed
dental pr oducmtallﬂ&kEf@-MQiderOy@mpl@;d Btifigipl Apasth 20RA awhRO2r ocryt al | ne

pol yam deenst a stre stensj a o0 us psi.exura trengt psiexura o a us
psi Charily notSEHE@T?‘{]ﬂfeE?’inn@flamW ‘ﬁ(rmb'fl‘grﬂ ﬁdnfeéﬁ NG PAYME ia t poi nt
,ass transiti rr a - J 0B~ 5458 nd 3R okt oul d be
under st ood thgteﬁvv\%lﬁogpmé %?%]sien ‘?%@fﬁ‘ﬁ g%ngé%sZ%% Cﬁ@é‘gﬁf"tfelggl n

consi derabl e @4t @bwnW AR RBPEZ0 ridveseddbwnnpressing cartridge plug 24

down cartridge container tube 22 is crushed and pressure is applied
to heated polyamide 26 pushing polyamide 26 through passage
196, 197 and 198 into a mold cavity wall 199 enclosing a mold
cavity within mold 100 to form dental device 200 having molded
polyamide 26 and artificial teeth 202. The mold cavity within
mold 100 has the shape of dental device 200. Mold 100 is removed
from press 114 and metal flask 102. From mold 100 is removed
dental device 200 having molded polyamide 26.

The transparent polymer used in clasps made in accordance
with the invention preferably consists of a permanently transparent,
chemical and stress crack resistant, high impact strength, UV and
visible light stable, low water sorption, dimensionally stable,

highly water resistant, steam sterilizable, semi-crystalline



specific enbodi nments thereof, it should not be considered |[imted to such
enbodi nents but nmay be used in other ways w thout departure fromthe spirit-

of the inv [ d the scope of the appended clains. 17 S638
VWHAT | S Cl_i‘Pk/lg&EH6g pcTi usoonoZas 1. A dental device corrprPFgﬁgog&M&

t her mopl ast i ¢ pobyataidedessivav This 2esthdsi | benesicthBd maineths kcelgith of at
least 3.5 ft-Ib/in2, 2. A dental device conprising thernoplastic polyam de
havi ng a Char iphysi¢et c peepertipac whiler agmaininz permagnently. glgar- japdi n2. 3. The

device of Claiml. wherein said | yam de rises at | eas ercent by
wet ght of mi cBlese: Tt radpsl YA EGAGAR mel SnRlca s PR RrAOY S

nanoneters an j: ' a | 09 The device
of Claimi1 mg?%?ﬁggg’?gy% gﬁﬁ?di‘?’?glﬁ%@?’é@?ﬁi ﬁf‘?ﬁi‘?&go%pger’rgéﬁ?t by wei ght
of micro-crystirhEinfaviery tegkthegewithdiandowi predsaes ihjeation Stholdingmet ers. 5.

The device of Claim1l wherein said polyam de conprises at |east 30 percent
by wei ght of mhachine (lgss than psihiy sequenyaldy fabricate p@artiadsdenturen 750

nenoreters. Seatiind Gt AR SR | RSB B  1
wherein sai d pplijamrtle HR8 MAtcPRRCoh¥isRl of @SpighitdiledVeRok Uit the
transparent semi-crystalline polyamide resulting in a monolithic
prosthetic device. Sequential injection molding of ‘clear’ aesthetic
clasps allows for precise replication of waxed clasp design with
high-strength, durable thermoplastic resin. Preferablyacetal resins
are used in sequential injection molding to fabricate clasps.
Preferably bases are made of an opaque/pigmented semi-crystalline

acetal resin.
EXAMPLE |

23 grams of pellets of transparent crystalline nylon, Lucitone
FRS crystalline nylon without pigment are poured into an
aluminum container having a threaded end and then a cap is
pressed onto the threaded end and supported by the threads on the
threaded end of the container. The cylindrical container body is |
inch in diameter and 3.5 inches in length. The cylindrical container
body is 0.005 inch thick. The conical container end extends from
the cylindrical container body and is 0.4 inch in length and has a
cylindrical nozzle which is 0.375 inch in diameter. The burstable
end of the nozzle is 0.4 inch thick. Transparent crystalline nylon
Lucitone® FRS™ in the container is useful for injection molding

to form temporary, flexible, and monomer free denture base. It is



8. A dental prosthesis conprising sem-crystalline thernoplastic polyam de
having a Charily notched inpact strength of at least 3.5. 9. The device of
Claim 7 wherein said polyam de conprises at |east 10 percent by wei ght of

m cro-cryst wloothssss ng a | argest di nension | ess than 750 namormnesene4s i s WO

01/ 08638 PCT/ US00Q/,20748 ..Th evi ce of, Claim.7 wherei ai d pol yam de
conprises at |uggg{1%gbﬁbee#}iggﬁf1§8€ OXKSP ctgforrﬂagj%l_rgng%vtabpesam}- g a | argest
di mensi on | essyt 436l %@%ﬁ%dﬁ'ﬁ[ vice of Claim7 wherein said
pol yam de corr;s)drsi\gggaa? ?gg@t %er ce% rbg?a% ght of mcro-crystals having
a | argest dinension |less than 75SEXAMPEE® s. | 2. The device of Caim?7

wherein said device is a denture, partial denture, clasp, splint, or night
guard. 13. The devi 8 gamgafipellpt aspasenteryvrliseinidonas an opacity of

| e t han 30 percent, cartr.i dge, cont ai nin | m.de for making a

subet anclai Ly T ERS™ cRaialling BY1a fis Ot RO B amaBh, o
i na: } ) _ I . i d i d

CorTr 1 e e o PR AT TGRS RRC R Y dured fio Un AIRRAADE ARlaifiePRavigllale o2 O

thernopl asti ¢ tRpdaiadiefid, andiahen Rajabiis pesssed ohfietient@fled @ndaingani de bei ng
effectively free of pignent. 15. The cartridge of claim 14 wherein said

cartridge furtsuppoctodbysths threads en.tha threadéed end of theakanigingr.de ur e,
conprising: a package, a firs artri.dge.and a seco carfridge, said
backage SuppordiRIea) EowaieE bodFis | daE uhdr Rk e SR ANkt i dge. - sai d
firet cart ! doen e ras! b 0aPadn Al bbkg i DR0SI BRIl Ther mopl astic, and

sai d second car ge ‘enclosing second Icl'es o ernoplastic, said

second parti clami€d] dopedinedrabétten@NEbAsER dylirsiticd] s@aaiér ®adir i dge bei ng
effectively free of pignment. 19 ' _
and is 0.4 inch in length and has a cylindrical nozzle which is 0.375

inch in diameter. The burstable end of the nozzle is 0.4 inch thick.

Table 1 describes typical properties, of transparent
crystalline nylon, Lucitone FRS used in EXAMPLES 1 and 2, and

molding temperatures, and injection, heating and cooling times

used in EXAMPLE 3.
Table 1

Type and Class (according to ADA Spec. 12) Type 111,
Class 1
Storage temperature for powder and liquid 60°F-90°F (16°C-
32°C)
Dosage: 1 cartridge (23g)
Processing Time /Temp. (To reach injectable stage) 18 minutes
@S575F
Injection Time <] minute

Material used to invest wax-up Dental
Stone

[ Cool time (prior to deflask) Sminutes —I

10



WO 0VO0SS~S pcrnrsoonoi 4s 17. The kit of claim 16 wherein said first
cartridge and said second cartridge conprise a netal. 18 A renovable
partial dental Prost hesi s conprising base, an artificial tooth and a cl asp,
sai d base b&HY®¥H ¥ egral Iy connected to said clasp, said HESEOYABM sing

pi gmrent and being substantially gpaAMRLE3i d clasp effectively not
conprising pignent and being substantially transparent, said base being
formed to nmate with oral mucosa for support of said prosthesis thereon,
said artificial toqgth bej supported by said base. 19. The dental

prost hesis of clai ﬁH‘B’“\ﬂLa\%étPﬁg Afhp B’égé’aéﬁ‘& dasnyisdrgRyed Y  f or ned by

nol ding first particles of thernoplastic froman enclosure enclosing the
first particles of thernoplastic with enclosing pignent in a first

cartridge, and seCONYBSIMENEAND SPRUMQG astic from an encl osure
encl osi ng second particles of thernoplastic effectively w thout pignent in

t he second cart ri dgsoakea castraschwaxofp afikipagents meowvainl watsarfor 26 dent al

prosthesis conprising.an artificial ot.h and an opaqu e conpri sing
B et 1 nt gAML BrABAE dovessng: s HERAVERMept P B dpar AR chsiop,

ariTTicial todne, Vet fE JORK TP o Rt e el MIRSOPRC: 70 it a

first portion BhnsRighciBIstM Sp¥ad Wak BtickdQ D HHBR3 386 Thil /AL 29248

injecting substantially opaque thernoplastic into a second portion of said
mol d cavity, WEKSEHY isgcton apmeabire paitt Gt ugpet denfuresstdtmehsthes f or ned.
21. A systemfor making a partial depture, conprising: a ﬁackage, a first
cartridge and SRT4@tothe RosiaTiar digedersel e sleakurg and uppet SUrAGNeSAIde £ i r st

cartridge and 3l geseaRDtyaRT  EhIGyeoRfl dehits CALILIGR SApd 051 N9 bl grent

and first part hermopl astic p aving a ?/ not ched

i mpact strengtyptRilinual 8R8hsidn? abtwélPhs ? thexfld 3mied THeA tb&Riter | dge
encl osi ng second particles of thernoplastic, said second particles of

t her mopl ast i ¢ yppley hnifdd thaflasly a Charily notched inpact strength of at
| east 3.5 ft-1b/in2 enclosed in said second cartridge being effectively
free of pignent. 22. The device of Caim21 wherein said pol yam de

conprises at |east 2Q-percept ryerhl of MR- YeEBWRATOR
APPLICATION

The flask is placed in boiling water for a 4 to 6 minutes to
soften the wax. The bolts on the flask are loosened and the Metal
Flask Brackets are removed. The flask is opened and the Space
Maintainer is removed. Then a boil out procedure is completed to
form a clasp mold and the wax is discarded.

The flask is placed in boiling water for a 4 to 6 minutes to
soften the wax. The bolts on the flask are loosened and the Metal
Flask Brackets are removed. The flask is opened and the Space
Maintainer is removed. Then a boil out procedure is completed to

form a partial denture mold and the wax is discarded.

11



havi ng a | argest dinension |ess than 750 nanoneters. 23. The device of

Claim 21 wherein said polyam de conprises at | east 30 percent by wei ght of

m cro-crystals having a | argest dinension | ess than 750 nanoneters. 24. The

devi ce of CWQiOWP8EI8 wher ei n sai d pol yam de has an opacity dJdICTVEs86202#an 30
ercent. 21 WO 01./086 PCT/.USO00{ 20248, 25..A .dent al . dexi c onpri si ng

!to her mopl astic poly ed@“\i&/iaﬁ'g ﬂgﬁshqc{egg ﬂ?aBeYPAQ:‘gHg ‘Bﬁte&:ﬁﬁmﬁ @F

m cr o-cryst al Vy f (e ' ers. 22

T Ay S A SRRl affhRTEOROLRS Of! e oAl THR Ak

. A9. AL Al % AQ@ ARrgi® AP ANt afe hdtkAANL Qs that both flask halves fit

&2KZ. g} wr mhc”Y] ca] ca] ca] ca) ca] cal] ca] cal] ca] ca] ca] ca] ca] caU] ca] cal] ca] cTa] c

a] ca] ca] ca] cafegether] withc jtuniteainetdl] amtfataA Dhinecoat of Al-Cote®

"D B#] #' ' ' ((0)*6+zt o] e [.V] ca].ca] ca] ca] cal cal)] ca] cal] ca] ca] cal] ca] ca] ca] ca

] caU] ca] ca] ca}SgET@é‘BFc’gk?ﬁ] lééPéiifgé‘?% E'L]d%i]aeg]tgﬁ]"&%‘ifgd% eﬁgwd. --8.<11#3] 3

" 4e44>56788) 883; & R . : . .

co <Z>>>??zup§$a@% fgg.ﬁpclz% ](,ya] ](\:/Iae]cgg l((::511]] Crgﬁegg]ogaa Cag]dgg] ](3:)&] %réﬁl%lg]gca] ca] ca] ca]

cal] ca] ca] ca] gadteAts dlteahe adctn] Théssdlgal CHljeaioh RekéA @BbER(@HS@ @aadr, CEEE

GEl KKKKQQRRRRR3S| wr mhc] Xkf a\ W] ] cal] ca] ca] ca] ca] ca] caU] caU] ca] ca] ca] ca] cal]

ca] ca] ca] ca] cahocaria sidecef] tha] flajlc and ¢h¢ dhikk Yedlved ex] plabedjunder an

3S3T=UU7 Vf Wwvg\’(é VYYY[ 5\ u\ \ \ Arnn “xaa7b{upkfa\ W] ca] ca] ca] ca] ca] cal]

ca] ca] ca] ca] cAHEHE glyeééf‘&‘&]:éa] ca] ca] ca] caU] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] c

a] ca] ca! 7bb5cc; dGdydddeCeeeeeef f gSggg

hivh~hdhphhhhi Bi i i zupkfa\ W] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]ca]ca]ca]ca]ca

] ca] caU] ca] ca] ca] celGARAI ssPTA BRICAIT@aN¢a] ca]calcalii-jUjjj.kgkkkk5l VI

I I mNmz i nt nnnoDo{ ooo{ vql gb] X] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] c

a] ca] ca] ca] ca] ca] cahe&]asp]is ajaxafl ¢afelh conjosy] tlighuly] ewdrdaiikaig theoqAqSqqr ssTs|

' wuwt "X P + AY].
Ul caToa] oa] calOy OHEa  bapoa] cares] BaNELdhTSRE APEY] B2V R 4] on] o] cal 4] |
P} ~}}! " %= N D cajCajCcajcCcajcafcC
L} LL] E:au cgfg\ﬁ%%%gﬂﬁ?ﬁ?{ég‘fh&% za 0\(,:\%] a E&}%%’?@éf@g] CLU] I:a] I:a] I:a] I:a
] ca&M. QywiX9" 1Qfiddstmeht ad@gtudnd are ¢ Utidd vEax Jis eliniR€d (CreaP$10% (
& ()-! $$10%4 4| & ()-gx8Na?!i y) 10%4& ()-s' 10%H & ()- "10%| & () -
#1094& () -! " 10eanspient LuS1@w® ERY™ axSsllikooyos 1§ Jnjee@d\ int@the 10\\! (S

910%1 & ()-! Lanol%Ot%tjof&rln(t%é c alsgg/ @&lh%e(lze_ati%’g&m%ﬂrl &0-

HEATING AND INJECTION

After removing the cap from a cartridge, formed by
following the procedure of EXAMPLE 1, the container of
transparent Lucitone FRS crystalline nylon is placed in an injection
sleeve to form an assembly. When the container of transparent
Lucitone FRS crystalline nylon is placed in an injection sleeve the
threaded end of the container is positioned in the injection sleeve to
face away from the injection sleeve handle. A sleeve plug is placed
into the remaining space in the heating sleeve. The assembly is

inserted into a cartridge furnace (preheated to 575 °F) and a timer is

12
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18 minutes, the flask halves are assembled and placed in front of
the Success Injection System manufactured and sold by Dentsply.
The sleeve assembly is removed from the furnace and positioned
on top of the flask such that the threaded end of the container fits
into the opening of a thermoplastic injection insert to form a
combination. The combination is then slid into the Success
Injection System and the piston is engaged to press the transparent
Lucitone FRS crystalline nylon from the container into the clasp
mold enclosed by the flask. Injection into the mold is complete
within one (1) minute. Then the flask and sleeve assembly
combination is removed from the Injection system. The heating
sleeve is then twisted off of the flask and the used container is
expelled from the heating sleeve using a knock out base and knock
out rod. The injected flask is deflasked five minutes after injection.
The clear clasps are finished to final contour with carbide burrs and
the clasps are fitted to denture mold. After removing the cap from
a cartridge, formed by following the procedure of EXAMPLE 2,
the container of pigmented Lucitone FRS crystalline nylon is
placed in an injection sleeve to form an assembly. When the
container of pigmented Lucitone FRS crystalline nylon is placed in
an injection sleeve the threaded end of the container 1s positioned
in the injection sleeve to face away from the injection sleeve
handle. A sleeve plug is placed into the remaining space in the
heating sleeve. The assembly is inserted into a cartridge furnace
(preheated to 575 °F) and a timer is set for 18 minutes. While
heating the assembly in the furnace for 18 minutes, the flask halves

are assembled and placed in front of the Success Injection System
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flask. Injection into the partial denturemold is complete within one
(1) minute. Then the flask and sleeve assembly combination is
removed from the Injection system. The heating sleeve is then
twisted off of the flask and the used container is expelled from the
heating sleeve using a knock out base and knock out rod. The

injected flask is deflasked five minutes after injection.

FINISHING AND POLISHING - The flexible partial
denture with a transparent clasp i1s finished using coarse pumice
and polished using Tripoli TM polishing compound and High

Shine TM polishing compound.
EXAMPLE 4

A full denture is prepared by:

INVESTMENT AND SPRUING -

Soak a cast and wax up of a patients mount in water for 25
minutes prior to investing. Mix mnvestment and embed the cast
and wax-up in the lower half of a flask. Using wax sticks, D-
shaped Success™ Sprue Wax Sticks (7 mm X 180 mm, Item #
904584) injection sprues are built. On upper dentures, attach the
sprue to the posterior border of the denture and make sure thesprue

is sufficiently wide. For lower full dentures, attach the sprue to
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upper half of the flask.

WAX ELIMINATION AND SEPARATOR
APPLICATION

The flask is placed in boiling water for a 4 to 6 minutes to
soften the wax. The bolts on the flask are loosened and the Metal
Flask Brackets are removed. The flask is opened and the Space
Maintainer is removed. Then a boil out procedure is completed to
form a clasp mold and the wax is discarded.

The flask is placed in boiling water for a 4 to 6 minutes to
soften the wax. The bolts on the flask are loosened and the Metal
Flask Brackets are removed. The flask is opened and the Space
Maintainer is removed. Then a boil out procedure is completed to
form a full denture mold and the wax is discarded.

The molds are flushed with clean boiling water. Bevel the
stone with a lab knife around the mouth of the sprue. The flask
margin and cavities are checked to ensure that both flask halves fit
together with intimate metal contact. A thin coat of Al-Cote®
Separating Agent 1s applied to the model and the model is allowed
to dry completely. Mechanical retention is added by grinding
diatorics into the teeth. Thermoplastic Injection Insert is positioned
on one side of the flask and the flask halves are placed under an
infrared heat source.

After removing the cap from a cartridge, formed by
following the procedure of EXAMPLE 2, the container of
pigmented Lucitone FRS crystalline nylon is placed in an injection

sleeve to form an assembly. When the container of pigmented
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threaded end of the container is positioned in the injection sleeve to
face away from the injection sleeve handle. A sleeve plug is placed
into the remaining space in the heating sleeve. The assembly is
inserted into a cartridge furnace (preheated to 575 °F) and a timer is
set for 18 minutes. While heating the assembly in the furnace for
18 minutes, the flask halves are assembled and placed in front of
the Success Injection System manufactured and sold by Dentsply.
The sleeve assembly is removed from the furnace and positioned
on top of the flask such that the threaded end of the container fits
into the opening of a thermoplastic injection insert to form a
combination. The combination 1s then slid into the Success
Injection System and the piston is engaged to press the pigmented
Lucitone FRS crystalline nylon from the container into adenture
mold enclosed by the flask. Injection into the denture mold is
complete within one (1) minute. Then the flask and sleeve
assembly combination is removed from the Injection system. The
heating sleeve is then twisted off of the flask andthe used container
is expelled from the heating sleeve using a knock out base and
knock out rod. The injected flask is deflasked five minutes after
injection.

FINISHING AND POLISHING - The flexible denture is
finished using coarse pumice and polished using Tripoli TM

polishing compound and High Shine TM polishing compound.
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TABLE 2
Property Examples 3
and 4

Formulation Microcrytalline

polyamide
Tensile strength (pst) 9000
Tensile Modulus (pst) 232000
Flexural Strength (ps1) 9300
Flexural Modulus (ps1) 200000
Charpy notched ft-Ib/in® 7.6
Charpy unnotched No break
Specilic Gravity - 1.06
Meltpoint C . 245
Glass transmon*lj C 155
Melt flow (g/TOmin) N/A
‘Water Absorption Y%24hrs 45

It should be understood that while the present invention has
been described in considerable detail with respect to certain
specific embodiments thereof, it should not be considered limited
to such embodiments but may be used in other ways without
departure from the spirit of the invention and the scope of the

appended claims.
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WHAT IS CLAIMED IS:

1.

A dental device comprising thermoplastic polyamide
having a Charpy notched impact strength of at least 3.5
fit-1b/in’.

. A dental device comprising thermoplastic polyamide

having a Charpy notched impact strength of at least 4.5
ft-1b/in”.

. The device of Claim 1 wherein said polyamide comprises

at least 10 percent by weight of micro-crystals having a
largest dimension less than 750 nanometers and said
polyamide has an opacity less than 30%.

The device of Claim 1 wherein said polyamide comprises
at Jeast 20 percent by weight of micro-crystals having a

largest dimension less than 750 nanometers.

. The device of Claim | wherein said polyamide comprises

at least 30 percent by weight of micro-crystals having a
largest dimension less than 750 nanometers.
The device of Claim 1 wherein said device 1s a denture,

partial denture, clasp, splint, or night guard.

. The device of Claim | wherein said polyamide has an

opacity of less than 30 percent.

. A dental prosthesis comprising semi-crystalline

thermoplastic polyamide having a Charpy notched impact
strength of at least 3.5.

The device of Claim 7 wherein said polyamide comprises
at least 10 percent by weight of micro-crystals having a

largest dimension less than 750 nanometers.
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at least 20 percent by weight of micro-crystals having a
largest dimension less than 750 nanometers.
11.The device of Claim 7 wherein said polyamide comprises
at least 30 percent by weight of micro-crystals having a
largest dimension less than 750 nanometers.
12.The device of Claim 7 wherein said device is a denture,
partial denture, clasp, splint, or night guard.
13.The device of Claim 7 wherein said polyamide has an
opacity of less than 30 percent.
14. A cartridge containing polyamide for making a
substantially transparent clasp integrally connected to a denture,
comprising: a cartridge and particles of thermoplastic polyamide
said cartridge comprising a metal contamner and enclosing said
particles of thermoplastic polyamide, said particles of

thermoplastic polyamide being effectively free of pigment.

15. The cartridge of claim 14 wherein said cartridge further

comprises a cover.

16. A kit for making a denture, comprising: a package, a first
cartridge and a second cartridge, said package supporting said first
cartridge and said second cartridge, said first cartridge enclosing
pigment and first particles of thermoplastic, and said second
cartridge enclosing second particles of thermoplastic, said second
particles of thermoplastic enclosed in said second cartridge being

effectively free of pigment.
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18 A removable partial dental prosthesis comprising base,
an artificial tooth and a clasp, said base being integrally
connected to said clasp, said base comprising pigment and
being substantially opaque, said clasp effectively not
comprising pigment and being substantially transparent, said
base being formed to mate with oral mucosa for support of said
prosthesis thereon, said artificial tooth being supported by said

base.

19. The dental prosthesis of claim 18 wherein said base
and said clasp are formed by molding first particles of
thermoplastic from an enclosure enclosing the first particles of
thermoplastic with enclosing pigment in a first cartridge, and
second particles of thermoplastic from an enclosure enclosing
second particles of thermoplastic effectively without pigment in

the second cartridge.

20 A method of making a removable partial dental
prosthesis comprising an artificial tooth and an opaque base
comprising pigment integrally connected to a substantially
transparent clasp, comprising:

providing a mold having a mold cavity and containing
said artificial tooth,

injecting substantially transparent thermoplastic into a

first portion of said mold cavity,
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whereby said removable partial dental prosthesis is

formed.

21. A system for making a partial denture, comprising: a
package, a first cartridge and a second cartridge, said
package supporting said first cartridge and said second
cartridge, said first cartridge enclosing pigment and first
particles of thermoplastic polyamide having a Charpy
notched impact strength of at least 3.5 ft—lb/inz, and said
second cartridge enclosing second particles of thermoplastic,
said second particles of thermoplastic polyamide having a
Charpy notched impact strength of at least 3.5 ft-1b/in”

enclosed in said second cartridge being effectively free of

pigment.

22. The device of Claim 21 wherein said polyamide
comprises at least 20 percent by weight of micro-crystals

having a largest dimension less than 750 nanometers.
23. The device of Claim 21 wherein said polyamide
comprises at least 30 percent by weight of micro-crystals

having a largest dimension less than 750 nanometers.

24, The device of Claim 21 wherein said polyamide has an

opacity of less than 30 percent.
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