5 Cct ober 2005 ACETAL RESIN CROMWNS FOR CHI LDREN FI EL 8: THE%(iOg’VEI\ITI ON The
present invention relates to tooth prostheses generall gioge

particularly to crowns. BACKGROUND OF THE | NVENTI ON The foll owing U. S.

Pat ents and publications are believed to represent the current stale of
the art: 4,129, 946; 5, 552ACOI05L FESIE CROWNST@HRGHEDREN, 709, 548; 6, 106. 295:
SUWARY COF THE | NVENTI ON The pte T ;ﬁ/ﬁwﬁc’fgﬁ eks to provide a

mass- produced, tooth col ored p%i?@?pgbm cate cp?)fm, particularly useful in
pediatric dentistry fqre presait hmeitionf refates rtar tgoth tpresthiesesregngalbhaRe MOTp| ar s
havi ng extensive carious |esions. Accordingly, an aspect of the present

i nventi on prBAligKslyd0 ef8BSal crown formed of an acetal honopol yner resin
conprising: a tooth shaped top surface; and fl exi bl e dependi ng side
surfaces, at |east one of which fi e There is thus provided
In accordance with a prefe%@ﬂ@%‘gﬁmﬁﬁgﬁﬁgﬁe phrTesent I nvention an

i nj ection nol ded dent ghe fal16WAg UE. PRents indipubdicstioas arb belizpal tpmepresentihg ch

i ncl udes Pol i oxynet hyl ene (P Ther | )0 .| §z@c€@r dance
with a prefepureal stsodf ﬁ@n?’tbf"]?%g"gpgg%ﬁgtor r%‘gg{glggn,k’%?ﬁ%ﬁl’i%?eét i on nol ded

dental crownghgq 3t med with depending side surfaces at |east one of which
defines an undercut.

SUMMARY OF THE INVENTION
The present invention seeks to provide a mass-produced, tooth colored
pre-fabricated crown, particularly useful in pediatric dentistry for treatment of primary

teeth and permanent molars having extensive carious lesions.

Accordingly, an aspect of the present invention provides a dental crown
formed of an acetal homopolymer resin comprising:

a tooth shaped top surface; and ]

flexible depending side surfaces, at least one of which defines an undercut.

There is thus provided in accordance with a preferred embodiment of the
present invention an injection molded dental crown formed of an acetal homopolymer,
which includes Polioxymethylene (POM) Thermoplastic Homopolymer.

In accordance with a preferred embodiment of the present invention, the
injection molded deatal crown is formed with depending side surfaces at least one of
which defines an undercut.

Preferably, the depending side surfaces are flexible.

There is also provided in accordance with a preferred embodimcnt of the

" present invention a method for mass producing dental crowns comprising: providing a
multi-element mold, emplbying the multi-clement mold to injection mold the crown
including depending side surfaces, at least one of which defines an underct.

In accordaﬁcc_with a preferred embodiment of the present invention, the
mulii-clement mode includes an ejector which is operative to eject the molded crown

- following opening of the multi-element mold.




Preferably, the depending side surfaces are flexible. ]ﬁ%yg i | so
provided in accordance with a preferred enbodi nent of 318 5

~invention a nethod for mass producing dental crowns conprising. providing a
mul ti-el ement nold, enploying the multi-element nold-to injection nold the
crown including depending side surfaces, at |east one of which defines an
undercut. In accordance with a preferred enbodi nent of the present
invention, the nulti-clenent node includes an ejector which is operative
to eject the nolded crowmn follow ng opening of the nmulti-elenment nold. 1 5
Oct ober 2005 BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wl|

be understood and apprBRIEFIESCRIPEIONIOFTHE DPRAWINGSo! | owi ng det ai | ed -

o ietion Ct aken | oy NOFIHEDRAY. ! J petared
Gl i £ ed i cror i Ahe presctmention vl ba sdreaed End PRt s P oper ©
2005 WO 04 Q8R03a1dR6d L0 oA CRked inhesipelionwith the glrawingssina sect i onal

ilTlustration of the dental crown of Fig. 1, taken along Ilines 11 - Il in

Fig. 1; awdicltgs. 3A 3B and 3C are each sinplified pictorial illustrations
of apparatus for ?E;E‘H'Titélﬁtsuﬁmm? gic@&m AlusGERIDE T REapeRWRl fofifsosl yer
ceE W a

resin in accordan preferred enbodi nent of the present invention
in three operative : ' _

-1a




orientations. DETAILED DESCRI PTI ON OF A PREFERRED EIVBC%)NEEIT (ﬁ ference S
now made to Fig. 1, which ' is a sinplified pictorial t%n of a
dental - crown fornmed of acetal honopol yner resin and to Fig. 2, which is a
sectional wébimbsdati on of the dental crown of Fig. 1, tp&phogb@ng |ines H -
Hin Fig. 1. As seenin Figs. 1 and 2, there is provided in accordance

W th a preheri bengrbaotirnrent of t he present invention an inj ection nol ded
‘dental crown 10 forned of a el\{‘fa ho z/ resin. referred
‘material for the crdw? '%aéﬁfﬂ?'fff‘ BtfPé‘B%"Bﬁ’éF t‘?‘é’é‘?‘ﬁ‘f‘?@%ﬂb #0) 3lofghi ch i s
commer ci al ligesal-dl Inaig.a; fndom DuPont. As can be readily seen in Figs. 1 and
2, the dental crown 0 IS f neg th a generally conventionally tooth
shaped top surface r?g\ dﬁ)é‘ﬂ :ﬁ:ém g gaehs sipplitied; pictoriahillpysirgignsopfe of whi ch

def i nes andppndamt& &&uff&t@fn?r@hie)ftal tchvideRaN sl fbHSpotyidraRen nld are
fl exible. be nounted, by conventional nethods, such as

t hrough t h%ccﬁrgg"%fw'ggﬁtpé‘?feré‘“(gn@FR"df‘?F“f RE theoRiesenioinventivatin dhice opgrpliveal |y a
child, as pa@tatiohs. treatnment of primary teeth and permanent nolars havi ng
extensive carious lesions. It is a particular feature of the invention
that crown 10 is of a color which generally matches of the patient's
teeth. The crown Uﬁdxh@nﬁj@ﬁﬁﬂh@&/@ﬁw REIRE ﬁﬁcﬁ@@;by high tensile
strength, high inpact resistance and sti E}rllig{ss exce ati gue endurance
“and resistance to Refesnee ds newcmiedeetn Fig.nbnwhishais. a sirapifieiit pictarial

suf fi ci entinh@siibd @m@en@m s b A !
appear ancel of al vi t al too{h Eﬂg?ﬁe@l&bﬁ?g&@go% ﬁ/‘ﬁﬁad rte?m g’l‘—d Eé’s '8 %iwl'!g% and 3C,
whi ch are Baéestion! #b!lqﬁrzruoe@fmedmmhcm\m dfIFigs 1l takencaong dfesd pHRFigS1.f or

manufacturing a dentaleghoWh ' QM2 there is provided in accordance with a preferred

embodiment of the present invention an injection molded dental crown 10 formed of an

acetal homopolymer resin. A preferred material for the crown is acetal homopolymer

resin (DELRIN®) which is commercially available from DuPont.
As can be readily seen in Figs. 1 and 2, the dental crown 10 is formed

- with a generally conventionally tooth shaped top surface 12 and depending side surfaces

14 at least one of which defines an undercut 16. Preferably, the depending side surfaces
14 are flexible. Crown 10 may readily be mounted, by conventional methods, such as
through the use of dental cement in the mouth of a patient, typically a child, as part of

trealment of primary teeth and permanent molars having extensive carious lesions. It is

a particular feature of the invention that crown 10 is of a color which gcnerally matches
of the patient's teeth,
The crown of the present invention is characterized by high tensile
strength, high impact resistance and stiffness, excellent fatigue endurance and resistance
~ to moisture, excellent dimensional stability and sufficient resilience and resistance to
" creep. It has the natural appearance of a vital tooth |
Reference is now made to Figs. 3A, 3B and 3C, which are each
simplified pictorial illustrations of apparatus for manufacturing a dental crown from
~ acetal homopolymer resin in accordance with a preferred embodiment of the present
invention in three operative orientations.
As seen in Figs, 3A, 3B and 3C, the crown 10 is molded in a mold cavity

- 20) which is defined by a top mold element 22, a bottom mold element 24 and an ejector

2



acetal homopol ynmer resin in accordance with a preferred_gepbod] t of the
present invention in three operative orientations. Asgg)ézgﬁ'ef#ﬁ%ngs. 3A, 3B
and 3C, the crown 10 is nolded in a nold cavity 20 which is defined by a
top nol d eyeg®az0222, a bottomnold el enment 24 and an e eetMtozbo3axt ober 2005
WO .02/ 083022 26. The ejector 26 fornms part of an internal nold el enent 32.
PCTI. EL02/ 088 iithe Eiegtor Znfoghopmt aflae inderaaienodd eleroéndBg when the top nol d el enent

efector 26 The dent ar 22 tls e bllad tHincliht SR0H: oS df¥Refi2a et int o1 26,
is formed Bghthgegemgndatithdhe fttomaedld blembmi 24 apdthy riector 26 iThe d@itg iciodn from a

source of et.al. h resi shgwn into the.nold cavity 20,
via a chan?@l &/%hggpﬂaﬁﬁ {eﬁg&} 85 ﬁjogftépgfs’ehseg?m)ﬁ.bthﬁ.mifﬁu%f?glsac%fﬁl initial
rel ease st hyeophereeiresin metebalt framanohidte ef a4 thomdgolymersesiaadtatodiom t he top
nol d el eme IS: mttin al.of th | d crown 10 from
cavity 20. n‘lgff [é.gmgg]és&ﬁ%ﬁgd’gﬁaeﬁhgg?{%ﬂ&gwég%mw&eanﬂnﬂ?g%tor 26, driven by a
pi ston 28 noves upwig GByshoel ait initéal tedeaboitheeniiedisl tR! bR ABH tmold eRMEnPUS hes
crown 10 oyt .of cavi ?% 50. Du% tgc the resilience of the depending side
surfaces 17 “tREAAE] fOR §¢ topHaold elepient 2% ghusingrmifiing remova ebthg appldadh e

i nternal nebenedegBMavidg2ed.romthe crown 10 notw t hstanding the presence of

~undercut 16: It wil IF. bﬁ aﬁtﬁreci ated by persons skilled in the art that the
resent invention i& AGrMYYSANCEGURRSRES R s 20pdiveR BUP RisIop Zhown and
P ; .
descri bed heveeiupab@Werelative to bottom mold element 24 and pushes crown 10 out of cavity

20. Due to the resilience of the depending side surfaces 14, the action of the ejector 26
is able to disengage the internal mold element 32 from the crown 10 notwithstanding the
presence of undercut 16: :

It will be appreciated by persons skilled in the art that the present
invention is not limited by what has been particularly shown and described hereinabove.
Rather the scope of the present invention includes both combinations and |

- subcombinations of the various features described heteinabove as well as variations and
- modifications which would occur to persons skilled in the art upon reading the

specification and which are not in the prior art.




Rat her the scope of the present invention includes bot i i ons and
subconbi nati ons of the various features described here$ﬁ§§%§%5@%§WB|| as
variations and nodifications which would occur to persons skilled in the
art upon reading the specification and which are not in the prior art. 3 5
Oct ober 2005 CLAIMS: 1. A dental crown fornmed of an acetal honopol yner
resi-n conprising: a tooth shaped top surface; and fl exi bl e dependi ng si de
surfaces, at |east one of which defines an undercut. 2. A dental crown
according to claim1l, wherein said acetal honopolynmer resin conprises
polyoxyneigghﬁﬂe t her nopl asti ¢ honmopol yner. 3. A dental crown according to
claim1 or produced by injection nolding. 4. A dental crown according to
cl ai m 3, 1.pk dehigledoviay formgdof ancaeetabhehiopg]yridn eespr aolyeisingn conpri si ng:

providing a nujtij-elenment | d; and enploying the nmulti-element nold to
i nj ection nD|%LQHH%WFQﬁq%$g&HQﬁP§H1an acetal honopol yner resin. 5. A

dental crown A&GKIE défReding sidk Sirfacés, arkedt 8héloSwhich Betirdes agLedwdik. nol d i ncl udes
an ejector, which is belng oPerated to eject the nolded crown follow ng

openi ng - £k depipkcrawnscsprding trslagm lgwhereinesaidacetal hamopalyamsr gsiflg to claim 4 or
_ 5, wher e} I i i 1.hg said dental crown with
- dependi ng&ﬁggg%ﬁwggbeésmg?Elﬁggg@g%%g‘%g}ob%ﬁﬁ?gﬂ defi nes an undercut.

3. A dental crown according to claim 1 or 2 produced by injection molding.

4. A dental crown according to claim 3, produced by injection molding, the production
comprising;

providing a multi-element mold; and

employing the multi-element mold to injection mold a dental crown from an acetal
homopolymer resin.
5. A dental crown according to claim 4, wherein said multi-element mold includes an
gjector, which is being operated to eject the molded crown following opening the multi-
element mold. |
6. A dental crown according to claim 4 or 5, wherein said employing step includes forming

said dental crown with depending side surfaces, at least one of which defines an undercut.






