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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.




SUMVARY OF THE | NVENTI ON The present invention seeks gf Frgv;ﬂﬁ§a
mass- produced, tooth colored pre-fabricated crown, p 918 F" useful in
- pediatric dentistry for treatnent of prinmary teeth and pernanent nol ars
havi'ng extensive carious |esions. Accordingly, an aspect of the present

i nvention provides a dental crown forned of an acetal honopol yner resin
conprising: a tooth shaped top surface; and flexible depending side
surfaces, at |east one of which defines an undercut. There is thus provided
in accordance with a preferred enbodi nent of the present invention an

i njection nolded dental crown formed of an acetal honopol yner, which

i ncl udes Pol i oxynet hyl sREFIFEIORIFNIONOPITHE DRAWINGSol ymer . I n accor dance
with a preferred enbodi nment, of_the_ires%at ia¥en ion .%Qg‘ in%ﬁggion nol ded
dental crown is forRedTeFt Hnvation ¥l be yndersiopg ang appréqiated mare Y o whi ch
def i nes apapnglerawind BabiRdodktiptibhlCrakP BN inficidr orith thé Aeseingsr i T | exi bl e.

There is al'so provided in accordance wth a preferred enbodi nent of the

present iwb&htion a nethod for mass producing dental crowns conpri sing.
providing a nulti F?.?W?Qtsinpp?@d pRAEH P ViudGatioh f Mudehiat efoiEfmeaDdfd t O
injection nold the ¢crown 1 ncluding 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 crowmm follow ng opening of the nulti-el enent
mold. 1 5 Cctober 2005 BRI EF DESCRI PTI ON OF THE DRAW NGS The present
invention will be understood and appreciated nore fully fromthe follow ng
detail ed description, taken in conjunction with the drawings in

-1a




which: Fig. | is a sinplified pictorial illustration o% g ‘ﬂ:lc‘}' crown
formed of 5 October 2005 WO 02/ 083022 PCTI1102100310 Datope nopol yner ;
Fig. 2 is a sectional illustration of the dental crowm of Fig. 1, taken
along |inRegoesdeksoz!! in Fig. 1; and Figs. 3A, 3B and 3GCeergogesiy sinplified
pictorial illustrations of apparatus for manufacturing a dental crown from
acet al honogol ymmmpoﬂ\mmirn in accordance with a preferred enbodi nent of the
present invention i hr.ee OP i f . O\rﬂ}ﬁ’ﬁt ations. DETAI LED DESCRI PTI.-ON OF
‘A PREFERRED EMBODI 'h@?“é’ E“Ftéa“ﬂ% dentgl syt e lppgkerplong 5 o

si npl ifiedlipdsctltdrinahglthrustrat|on of a dental crown fornmed of acetal

honmopol yner resin a@ q k&} o% is a sectional illustration of the
dental crown of Figl'&: fakth 2af G fad pimplified pigigrigl ilustratiepssafen | n

Figs. 1 ansppiatishei Emhrﬁlf&rttﬁihgdﬁdiehﬁl RERA ARAL Acdhit hoxﬁoﬁb‘iﬁﬁ&rfeﬁq gmbodi ment
of the presen | nvention an i1 njection nolded dental crovwn 10 fornmed of an

acet al honi')cﬁ?)ldfff?grw' 8 jpreferpedarahodimedy ofgtechresgnt ingentiondn dhisoueperativicet al
honmopol ymesrientagighdd ( DELRIN(r)) which is commrercially avail able from DuPont.
As can be readily seen in Figs. 1 and 2, the dental crown 10 is forned
with a generally conventionally tooth shaped top surface 12 and dependi ng
side surfaces 1HEatall BBDESIEPPIONGE AP Erﬂ»&@r 16. Preferably,
t he depending side surfaces 14 are fle lﬂ%f gg\lm nay readily be
“mount ed, by convent Réf§encerss W@Wsmaém@hlﬁs Lt whishgls atsanplnimdomctdﬂait al cenment
in the rmUﬂilhstmuoz@opﬁaén@ﬁtcro»\;nyfgi‘rﬁeﬁlclf%ce‘ilalcf\ghl gl Rer 2L bnPlo Fib" ?v nt Of
primary teeth and pernanent nolars havin PERS Ve &% oo

a particuliag “@Céa@MFlbl‘tbﬁtlomWétheldmﬁﬂtcrm dﬂﬁg 1 ctaloanraldh@ lines f Iidn E‘Igl nr Whl ch

general ly matches gaf (A4, I%%E TRl S mbeg prov1ded 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



The crown of the present invention is characterized by H{tl) tg
strength, high inpact resistance and stiffness, excel 12 &t gqude endur ance
and resistance to noisture, excellent dinensional. stability and

suffici entwoagj.dgj,ﬁnce and resistance to creep. It has pbempbesial
appearance of a vital tooth Reference is now nade to Figs. 3A, 3B and 3C,
whi ch are éachhe cisriapPé formelppi dfanintehal imdldidement B2ns of apparatus for

manuf acturing a dent r resi accor dance
‘with a preferred enbodi %eérﬁ'p@%& gﬁg ﬁ%@ﬁ%wgl nv%k nboﬂd elﬁmfﬂgzg “dBer ati ve
ori ent at i oHght cpgagement with thd lg:stomamld Blanammaﬁzj the lefeciof 26MThd Qeritl croinded in a
nol d cavit C e d nt .2 a.bottom nol d

el enent 24Y(5n§9'§¥1hg @B’i‘%}eg ] %’38[3 ?3@’3%’22’%?6"1' RE asstelct or 26
fornms part h@ﬁﬂmwnwmtrmmaiatemil ﬁlorelaesmemt oBHceth(B’BhEb&l%&&Eé:ﬁ) (fitGhowdA) shows the

st age of | to s in__ tight engagenent

Wi tg t he g@t(ﬁg%&nygoe#%vﬁtap Qfmﬁﬁ%)eﬁuﬁg”g?@&nﬁ’bd;%mmfﬁ% dental crown It),
which is fabricated Fagm31BMoe;; @cinitial 2feasd StadeOieRdn e Yoheminiji@ekeingm Of acet al
honi opol .resin te ce of acetal honopolymer resin (not
Shown ) nebi Re el FORL0F top U miniect i perm G Ecporanof W maksdol d

el ement 22cro¥ih g0 (138 cabigwgn. an i ni ti aI rel ease stage wherein the bottom nold
elenment 24 -is separ at 3& Erom t he nol d el ement 22, thus permtting :
removal of the nol d& ai'(?JeFP %WW"’QH"’“‘F?@ driyien Shawstoar8ej ect i on

stage wher@ives@pealitf refive @rooM&n niild Aedbim R9And BushEPUEPn eroqllcy\'llr elative to
bottom m)lgib$ enent 24 andgpushes crown 10 out of cavity g to the

resi | i encerbPuf iR Neapilirarnef b depcndipg sidesrrfages 1dhibe agtionef ﬂ@fe.}ttdffé 26j ector 26
i s able toisdhls QNUAGadetRe inkhAI ABld Rt © f?&gme et 100HBifHtafi iR the 10

notw t hstandi ng the presence of undercut
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 skxlled in the art upon reading the

qpecuilcanon and which are not in the pnor art.




- crown ac%-op“mdegtat ocrowmi accdrding B MM di or si produrpd ol;or nigjestianp nhaidihgides

It will be appreci ated by persons skilled in the art t h sent
invention is not limted by what has been particul arl yg%%ﬁ?%@dfdescri bed

her ei nabove. Rather the scope of the present invention includes both

conbi nati ons and subconbi nations of the various features described

her ei nabove as well 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 October 2005 CLAIMS: 1. A dental crown formed of
an acetal honopolyner resin conprising: a tooth shaped top surface; and

fl exi bl ediﬁg ing side surfaces, at |east one of which defines an

under cut A dental crown according to claim1, wherein said acetal
honopol yhek dcrﬁsllmnwmfmrped s goethl/lwonyopelymydr eesén ¢dngrisimgt asti ¢ honopol yner. 3.
A dent al crovvnta I‘dldﬁ tofclal 1 or 2 produced by injection nolding. 4.
A dental crovh 8 &f‘gaff?éi“ 3, produced by injection nolding, the
production  cRMblE FepeBding kid¥ sekifies, at Rt ohe 8f WHER HefiiRk g uddigcgnpl oyi ng the
multi-elenment nold to infection nold a dental crown from an acetal

honopol y#et dpaljcgowmsaccor P&lal@rlovmerﬁ@csé#dcﬁcﬁel hamapplymer esinyher ei n sai d

mul ti-el %Alﬁﬂyﬁ‘%{ﬂf’%&%" hgﬁthghﬁﬁwhgp is being operated to eject

t he nol d ow'ng openi t he el emrent nold. 6. A dental

I/\,ﬁlr (r:nhng ef]l sg\legengﬂ ncfrj%gg%cg ngV\fot crfaircrileﬁepr}g el l%r (iirgec ioh n?o(iging, tﬁé plro% StlonOne of
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.




