18633 Met hod for produci ng dental noldings [0001] The present invention
relates to a nethod for producing dental noldings ac- cording to the
preanbl e of claim1l. [0002] Methods for produci ng dental prostheses by
injection nolding or the injec- tion nmethod are known in dental engineering.
[ 0003] Such a nethod is described in German | aid-open application no.
1779542. 1B633is proposed therein, for attaining uniformfilling of the nold
cavity of a cuvette and for inproving the properties of the finished dental
prosthesis by avoiding swirls in the structure of the finished dental
prosthesis, to liquefy a thernoplastic |located in a car- tridge and to
inject it at high pressure and very fast (fractions of a second) into the

nold cavity of a cuvette t t rees centigrade. This
very fast in- jection caus&mfiﬁ%%&qa&g@@gf’?m?g”gﬁg@?| ed better, but with

conpl ex shapes and long flow paths there repeatedly arises the disadvantage
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strength and di mensi onal accuracy of thus produced den-"tal prost heS| S parts

i s very poahng sothehatambigef elaimrig and hi gh-quality dent al prostheses
cannot be produced with these techniques. [0004] A further nmethod is known
fromEP 0 91 860 5@% Thi s |nvoI pr oduci n a framework as a dental
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mechani cal properties, the strength of the dental prosthesis produced by
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be used to ocess thernoplastics wth reinforctng ber 0005] Furt her,

it is kn@y\protpoqutr v, fientainingudifogs filliamoties sridd eaciey affacavette and fisral
engi neering using a mol di ng conpound in a nmuffle having a base nenber with
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tridge and to inject it at high pressure and very fast (fractions of a second) into the
mold cavity of a cuvette tempered to approx. 50 degrees centigrade. This very fast in-
jection causes the mold cavity to be filled better, but with complex shapes and long
flow paths there repeatedly arises the disadvantage of insufficiently filled places. Fur-
ther, it has turned out that the strength and dimensional accuracy of thus produced den-
tal prosthesis parts is very poor, so that long-lasting and high-quality dental prostheses

cannot be produced with these techniques.

[0004] A further method is known from EP 0 917 860 B1. This involves producing
a framework as a dental molding which is anchorable on a remaining tooth and to
which at least one replacement tooth is fastened. The aromatic thermoplastic used is
polyetheretherketone (PEEK). Although PEEK is a plastic with excellent mechanical
properties, the strength of the dental prosthesis produced by the known method is very
disappointing. Moreover, the known method cannot be used to process thermoplastics

with reinforcing fibers.

[0005] Further, it is known to produce dental moldings from pressable ceramics in
dental engineering using a molding compound in a muffle having a base member with

a projection which corresponds to the negative of a prepressing space into which the



101 36 584 Al). Since ceranmics tend to show crack fracture, such nethods
only permt the production of individual crowns and at nost three-unit
bridges for restricted re- gions (anteriar tooth region with little |oad).
Further, the crown copings as well as the bridge anchor copings nust be
executed with mninmumwall thicknesses of no less than 1.5 nmdue to the
occur ri ngluret iciatrodycédfagsessing drenachmoncompbsitibe intoabk nisldcavitu(BE
susceptibility of pressable ceram cs. This has the consequence that e.g. in
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pr epar at itleem b mmodue totthepscut0@O@astidatory foheespn ebheestain with theeeckifoac-t o
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t hat pos§I§§§é§cqmt1§rilt§tqféﬁsmbb@r&ﬁr@m#@nEhtﬁﬁaas the eansqangpce HrapGgh i the case

i sotropic.prao erﬁl' es _even wWth sllti plt frt mewor k gesi n. %0 071 This.is

obt ai ned CLacora A Tesahs Hrdral By eibE SHRb RO 0RO 2o IS BRI ai m 1.
The subclaione (ERAcanRAShRI GleCERRYRIFaRin hRE sLANERIIRNor HU/cRaVAr . 2
preferred apparatus for carrying out the inventive nethod Is clalned, as

well as aepreeThteircaer theankl! dridk@espeLdfthe eidnce ni@ldinindiho Gred 0GB kodcor di ng
to the inventive nethod, the nolding conpound has a tenpera- ture of at
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with i nproved nmechani cal properties of the dental nolding. Above all, the
mechani cal properties are stabilized in all directions, so that an isotropic
behavi or [0@06]sedt isntht lpeoldlent af thenhdéemignwoi rbvidesa ddrealsprosthessiihat cal be
properties in all directions. i ) _

produced by a simple method and that possesses high strength and dimensional accu-

racy through its isotropic properties even with slight framework design.

[0007] This is obtained according to the invention by the method characterized in
claim 1. The subclaims render preferred embodiments of the invention. Moreover, a
preferred apparatus for carrying out the inventive method is claimed, as well as a pre-

ferred blank and a preferred dental molding.

[0008] According to the inventive method, the molding compound has a tempera-
ture of at least 150°C, preferably at least 200°C, in particular more than 250°C, at least
in the area of the mold cavity at the time of introduction of the thermoplastic into the
mold cavity. This strong heating of the molding compound causes an improvement in
the mechanical properties as well as a reduction of internal stresses and shrinkages as
well as warpage, thereby leading to better dimensional stability and dimensional accu-
racy along with improved mechanical properties of the dental molding. Above all, the
mechanical properties are stabilized in all directions, so that an isotropic behavior

arises in the dental molding which has the same mechanical properties in all directions.



-3- This is very inportant in the oral region due to the occurrence of
cyclic forces upon nasticatory |oads, since the intrinsic nobility of the
teeth al so causes very strong tor- siongl. |oads in the dental noldings.
100091 Studi es have shown that in prior art nmethods when a thernoplastic
heated to processing tenperature is introduced into the nold cavity of cold
or noder &hsliy vesr impondrdiinghe ormpoegids duheo thocounrsnae fof egzliagorats tihen
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the thernoplastic the areas still at processing tenperature are pressed
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areas and al so different nor- phological structures or |ayers develop within
t he crospreeesdingremoperahee denitalduced ditoghe mbié cavichaficolal orhoderatdl g svarme

t her eby veré/. strongly reduced, the result is a dental nolding with
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hi nders crystallization of the thernoplastic, so that only a reduced degree
of crystlal thezadplastic theadrtad stdtlat fiveessatycathaayre ereofressegsfuathier aaod it i n
turn reduces the density and thus al so the nechanical properties of the
dent al ndlodd savityFby tihepressiiesso that delderent wameratbyesergns pné atsoeh SN sercs
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100111 Further, it has been ascertained in prior art nethods that after
conpl et i oauses vepyr sichug indernef strdseedwhicl considdiraiyy rbduce theamechanical proper-
after-cr¥st al li zati on processes which can . .

ies, on the one hand, and lead to warpage ot the dental molding, thus having an ad-

verse effect on dimensional accuracy and dimensional stability, on the other hand.

[0010] Particularly in semi-crystalline thermoplastics, this fast solidification very
strongly hinders crystallization of the thermoplastic, so that only a reduced degree of
crystallization is obtained. The reduced degree of crystallization in turn reduces the
density and thus also the mechanical properties of the dental molding. Further, this
causes in semi-crystalline thermoplastics strong size differences as well as an inhomo-
geneous distribution of the spherulites. This reduced degree of crystallization as well
as the inhomogeneities and size differences in the spherulites cause strong internal
stresses and shrinkages, the result being that the mechanical properties as well as the

dimensional accuracy (warpage) are impaired.

[0011]  Further, it has been ascertained in prior art methods that after completion of
production of the dental molding there occur after-crystallization processes which can
sometimes last weeks or months. Especially thermoplastics having their Tg below 100

degrees centigrade, specifically with a Tg below 50 degrees centigrade, such as the



sonetines | ast weeks or nonths. Especially thernoplastics having their Tg
bel ow 100 degrees centigrade, specifically with a Tg bel ow 50 degrees
centigrade, such as the -4- thernoplastigc POM tend to show strong
after-crystallization. Upon said after- crystallization there also occur
after-shrinkages and further internal stresses which in turn adversely
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t he i nverthseedpdstiadicstanegby ligitigfe matdriald)ean shbamMsoreng bestdems and in
di sadvant ages i n dependence on the difference between the processing
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t enper a- 2 MAIP3GE- particular in seni-crystalline thermoplastics. This |eads
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af t er - cr ygtglsbing Ry QA 1iak k& idRadthgr nopl astic can already crystallize out
ide- ally upon inttoduction and upon cooling. 100141 The inventive heating

of the nol ding conpound in the area of the nold cav- ity avoids undesirable
f r eezi ng|[@0id] solArddddtoat o fothe afentdi endldargntopthesiny entiwedmiethadstsonpdyp redwes | on a
nol ecul ar _orientation. [00151 In fiber reinforced thernpplastics, an
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ture, in particular in semi-crystalline thermoplastics. This leads to a homogeneous and
uniform distribution and formation of spherulites in the same size, so that the density is
increased and internal stresses and shrinkages as well as warpage are avoided. This

also avoids after-crystallization since the thermoplastic can already crystallize out ide-

ally upon introduction and upon cooling.

[0014] The inventive heating of the molding compound in the area of the mold cav-
ity avoids undesirable freezing and solidification of the thermoplastic and in this con-

nection a molecular orientation.

[0015] In fiber reinforced thermoplastics, an orientation of the reinforcing fibers is
avoided, in addition to the above-mentioned disadvantages, so that the dental molding
has isotropic mechanical properties and dimensional stability in all directions when

produced according to the invention.

[0016] The inventive production of thermoplastic dental moldings results in a uni-
form formation of the morphological structure, causing the dental molding to have ex-
cellent mechanical properties, in particular very high fracture strength, required pri-

marily in cyclic sustained loading as with dental moldings.



formformation of the norphol ogi cal structure, causing the dental nolding to
have ex- cellent nmechanical properties, in particular very high fracture
strength, required pri- marily in cyclig _sustained |oading as with dental

nmol di ngs. -5- [0017] Further, the inventive nethod increases the density of
t he dental nolding and thus the hardness thereof. Toughness is also

i mproved[00dA§ sMhurthkngks imrentiaeanethdd isweasehaltie dertityhofi thiprdevied ntbldipsimehal
accuracy of the dental nolding is given. 10018] Al so, the high tenperature
of the nBlgithyhewimssuigreaf. 1 nBghress ivlse haprayed. asdvhripkagesare angided, sche

inventio btains a uniformte rature distribution.in .all areas of the
dent al n&%?rﬁ’dﬁh {THBT%] 9‘@%@%&95?&@@%&%& eé‘SBﬁaﬁ Hboqg% 3 ¥t ati on stresses
in the dental nolding that can lead to a reduction of nechanical strength
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nol ecul es on'the outer s aces are dependent-not” only on the tenperature

of the mohdiyngcovadipguodhditveatisn obmihde unitormdebe itundiedibudion ih el sbear
forces connected therewith. For this reason the heated thernoplastic is

pr ef er abbf therdansdal uneldirng, dhengby preventimgrivtedna avopling ahdez@Entation straseer inve
net hod avoi ds not only .internal, nol ecul ar stresses but also in- ternal
cool i ng &%&%@@O\d@%mm can leaddg\a @G&C@%p% prechaieal steength and & WamRps! enent

present ip.th | di conmpound that connects the nold cavity to the outer
si de of Pﬁgheﬁgqnﬁrﬁg%@%ﬁ%ound, or if a prepressing space is present, these

areas are also heated to approximtely the sane tenperature as the nold

cavity fﬂ)’Ol@{Pti Mie Jrithedti BRI dTahe MEdllesTof th @Bt syihdesirdep&imRas abur e of
the wall of the nold cavity prevents an orientation of the hol ecules of the

t her mopl asalyi en il tehgefdtome afi thecholding tdmpelnyd busalse onnlye hitghducaoaispead
strength of the dental nolding. [00231 Thus, the inventive dental nolding
al so wi t Aed ghegsheah forgeyeornnctidotharewigh des thisgeagon thg hicated thewneplosiiq sty of

di rections during, chew i ch e caused. by the sus- pension apparatus of
t he nat uPEﬂfg‘i%bf ﬁ‘%éﬁﬁ?@g@@yfm@ﬁ“&) .&%W@VHVgh torsional strength due to
the isotropic properties of the dental nolding is of benefit to any

I nvent| Vﬁ)(%’?‘ The inventive method avoids not only internal molecular stresses but also in-

ternal cooling stresses.

[0021] It is obvious that if there is a connecting element present in the molding
compound that connects the mold cavity to the outer side of the molding compound, or
if a prepressing space is present, these areas are also heated to approximately the same

temperature as the mold cavity for optimal functioning.

[0022] The inventively high temperature of the wall of the mold cavity prevents an
orientation of the molecules of the thermoplastic in the flow direction, thereby ensur-

ing high torsional strength of the dental molding.

[0023] Thus, the inventive dental molding also withstands the high torsional forces
occurring in a great variety of directions during chewing which are caused by the sus-
pension apparatus of the natural tooth (Sharpey's fibers). The high torsional strength
due to the isotropic properties of the dental molding is of benefit to any inventive den-
tal prosthesis, i.e. not only fixed dental prostheses such as crowns, bridges, implant

abutments, etc., but also removable dental prostheses.



tal prosthesis, i.e. not only fixed dental prostheses such as crowns,
bridges, inplant abutnents, etc., but also renovable dental prostheses. -6-
[0024] The inventive nmethod can be usedgt.o formin particular all dental

nol dings that are currently produced fromnetal by the nodel casting

techni que, for exanple palatal plates or palatal bars, in particular clasps
for attafli2dht flherirvaitniengethedtdan beQuictieo demerimphsticuldreall dereak invédings hod i s
suitable in particular for producing renovable dental prostheses for upper
or | ower thah@re qurrerdly prodycert frgge metad byhe dnedal gastingieshpiqng. fas exgamle i n
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hi t her t ocleatentninyparbaplar dorycpopletesddrities; sxhafs hase platesuch appl i cati ons due
to their above-nentioned poor strength values leading to fracture of the

dent al i_ngs under clic load. [0026] The nol di ng gonpound preferably
has accgﬁiﬂ t & PREIGUIRFe HiG Y CHEY %}94 ?aéﬁrkfevweprpﬁug%mavr@ageﬁg%e ol d
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ticular, the nolding conpound has a tenperature in the area of the nold

cavi ty t Hatinventiviometiresl fondonS0sStingr péraraiehy fined dental pruwthesbCsudiedow t he
processing tenperature of the thernoplastic at the tinme of introduction of

t he t her gEpyess bridgesthaphard abssnegs. Teerprmdesiice hatherthhadmadybpnpstary pps t hat
t enper at ur e. at ich the ther lastic i.s.in- troduced into the | d cavit
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tenperature. [0028] In the processing of sem-crystalline thernoplastics the

nol di ng paOEEPUNd he molding compound preferably has according to the inventive method a
temperature in the area of the mold cavity that is no more than 100°C below the proc-
essing temperature of the thermoplastic when the thermoplastic heated to processing
temperature is being introduced into the mold cavity in the molding compound. In par-
ticular, the molding compound has a temperature in the area of the mold cavity that is
no more than 50°C, preferably no more than 15°C, below the processing temperature
of the thermoplastic at the time of introduction of the thermoplastic. The processing
temperature of the thermoplastic is that temperature at which the thermoplastic is in-

troduced into the mold cavity in the molding compound under pressure.

[0027] With amorphous thermoplastics the processing temperature is above the
glass transition temperature (Tg) and with semi-crystalline thermoplastics it is above

the melting temperature.

[0028] In the processing of semi-crystalline thermoplastics the molding compound
is preferably heated to a temperature that corresponds to the melting point of the un-

filled thermoplastic, or is thereabove.



is preferably heated to a tenperature that corresponds to the nelting point
of the un- filled thernoplastic, or is thereabove. -7- [0029) Wth aromatic
t her nopl astics the processing tenperatuyge is normally above 300C, in
particul ar above 330C. [0030] The processing tenperature increases when the
thernoplastic is reinforced by reinforcing fibers or the Iike. Thus, the

pr ocessi [0§29Enp¥Vidt arcenatic termbpfasticethepobeessampyteetpreatist Bnesmaslyabprvox. 330
degrees centigrade to 400 degrees centigrade depend- ing on the ether to
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prior art, which can be appropriately colored. [0033] The inventive nethod
permts I i el C : afi. gu e
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properties or cause warpage. [0034] This apg}l ies preferably also to
t her nopl H3ERWETk pAta it 36 Vengered vilthgfurihseplastieh d hei inventive dentakmoldingj s
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[0032] The inventively produced dental molding is normally veneered for esthetic
reasons, for example with light curing plastics known in the prior art, which can be

appropriately colored.

[0033] The inventive method permits dental moldings, for example a crown, to be
configured to be particularly thin without losing the high strength. Due to the strongly
heated molding compound, the thermoplastic can be pressed even into very thin cavi-
ties without morphological inhomogeneities or internal stresses occurring in the dental

molding which would reduce its mechanical properties or cause warpage.

[0034] This applies preferably also to thermoplastics containing reinforcing fibers
and similar fillers. It is thus possible according to the invention to realize a dental pros-

thesis with minimal invasiveness.

[0035] Apart from reinforcing fibers, the thermoplastic can be reinforced e.g. with

whiskers or functional fillers, such as hollow glass microspheres.

[0036] The inventive method is thus in particular suitable for producing thin-wall

moldings with reinforcing fibers. This permits for example the tapered ends in crown



[ 0036] The inventive nmethod is thus in particular suitable for producing
thin-wall noldings with reinforcing fibers. This permts for exanple the
tapered ends in crown -8- copings to begconfigured to be extrenely thin.
However, this also applies to palatal plates, fastening clasps in renovable
dental prostheses or other dental noldings with thin-wall portions. [0037]
The shapbm@ngﬁdmbeQ@nﬁ$56ﬁm0bnmk06ndtmﬂﬁhIHDh@Vﬂ@thBz¢m2m@ﬂh$ngpphmduced by
a generative ggnuiactgtlng met hod (rapid pr otypln% Such net hods ernlt
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data nod é&gg@»any el aborate production of dental inpressions or tooth
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pol ysul fones, liquid crystal polyners, in particular liquid crystal

pol yest eadjustedlopi thiecstempqwi ly’ethhmeitmiiddze,ing)oi;e,chlbb/@enubtbé's/edcclpuww yuch as
| et her ket one'T‘ as well as S‘ria%{rrers of at |east two of the above-nenti oned
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pol yet her et her et one PEE K or po 'yet her ket oneet her ket oneket one
(PEKEKK) or simlar bonds of ether and keto units, further copol yners of at
| east tw0038] sdihd theinyaplystas naxdkier prahicong thelleaad mbldadg hemsdingwo thé said
pol yaryl et her ket ones.
invention is preferably an aromatic thermoplastic, in particular an aromatic thermo-
plastic with aryl groups in the main chain. Suitable aromatic thermoplastics with aryl
groups in the main chain are in particular high temperature thermoplastics, such as
polyarylates, polyarylene sulfides, polysulfones, liquid crystal polymers, in particular
liquid crystal polyesters, polyimides, polyetherimides, polyamidimides or polyary-
letherketones, as well as copolymers of at least two of the above-mentioned polymers

or a blend of at least two of the above-mentioned aromatic thermoplastics.

[0039] Itis particularly preferable here to use polyaryletherketones (PAEK) such as
polyetherketone (PEK), polyetheretherketone (PEEK), polyetherketoneketone
(PEKK), polyetheretherketoneketone (PEEKK) or polyetherketoneetherketoneketone
(PEKEKK) or similar bonds of ether and keto units, further copolymers of at least two

of said polyaryletherketones or a blend of at least two of said polyaryletherketones.

[0040] It is particularly preferable to use polyaryletherketones that have an ether
and keto group ratio of about 1:1 (e.g. PEEKK) or in which more keto groups are pre-
sent than ether group (e.g. PEKK). Such polyaryletherketones have a higher Tg and
thus higher strength, but due to the higher Tg also a higher processing temperature and



[0040] It is particularly preferable to use pol yaryl et herketones that have
an ether and keto group ratio of about 1:1 (e.g. PEEKK) or in which nore
keto groups are pre- sent than ether group (e.g. PEKK). Such

pol yaryl et her ket ones have a higher Tg and thus higher strength, but due to
the higher Tg al so a higher processing tenperature and -9- smaller
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al t er nat imjectiomad otdisg apparances, suckepiself-rsinfervgt hherhwplastabintentyd fodex-
tenperature resistance. The inventive method noreover gives them good
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[0043] According to the invention it is preferable to use a thermoplastic containing
fillers. Fillers are understood in connection with this invention to be any additive to the
thermoplastic. In particular, they are fillers such as color additives or reinforcing fibers
or any functional fillers influencing the processibility or the mechanical or thermal

properties.

[0044] Thus the thermoplastic can contain fillers of altogether more than 10 wt%,

preferably more than 30 wt%, according to the invention. Also, the content of reinforc-
ing fibers can be at least 25 wt%, in particular at least 30 wt%. However, considerably
higher contents are also possible, for example the content of reinforcing fibers can also

be more than 70 wt%, in particular 90 wt% and more.

[0045] A special advantage is that the inventive method makes it possible to process
thermoplastics that are filled with reinforcing fibers with a diameter of 3 microns to 15
microns and the volume of the fiber content is more than 30 vol%, preferably more

than 40 vol%, particularly preferably more than 50 vol%.



[ 00451 A special advantage is that the inventive nethod nmakes it possible to
process thernoplastics that are filled with reinforcing fibers with a
diameter of 3 microns to 15 mcrons and) the volunme of the fiber content is
nore than 30 vol % preferably nore than 40 vol % particularly preferably
nore than 50 vol % -10- [0046] A further special advantage in the production
of fiber[00dbhf oAckdthdespadial atbladiaggsn blye proeluctive of ifiber neihfurded deithe st r ong
reduction of fiber damage. Upon heat- ing of the nol di ng conpound to the
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wel | as havethesamedergt indhe demtel siosdingtas om theThlesk usedivant ages are very
important for accurately fitting dental noldings in the oral region. [0048]
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thernoplastic. [0050] Filling the nold cavity in the nolding conpound with

t he t her adpingates aré seryahfpprtand facawnditely fitoinglental wesldings iatthé oval spged,
preferably within a period of time of nore than 1 second, preferably nore
than 3 seconds, in particular nore than 6 seconds, This prevents, in
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properti fiber dumich@rof 3 Micoay @ damgcierdfs. shear forces avoids a negative
inmpairnment of the fillers, in particular fiber danage.

[0049] A further preferred embodiment is to use nanofibers in the thermoplastic.

[0050] Filling the mold cavity in the molding compound with the thermoplastic is
effected according to the invention at low speed, preferably within a period of time of
more than 1 second, preferably more than 3 seconds, in particular more than 6 seconds.
This prevents, in interaction with the high molding compound temperature, an orienta-
tion of the molecules in the flow direction or, if reinforcing fibers are present, their
orientation with the above-mentioned disadvantages. Further, this avoids shearing
loads within the thermoplastic melt, which can lead to molecular chain breakage and
thus to a reduction of the mechanical properties. Further, this avoidance of shear forces

avoids a negative impairment of the fillers, in particular fiber damage.

[0051] With temperature-sensitive thermoplastics which tend in particular to show
thermal oxidation and thus degradation of mechanical properties, it has proved to be
advantageous to carry out the introduction of the thermoplastic into the mold cavity in
the heated molding compound in a vacuum or in an atmosphere of inert gas, for exam-

ple nitrogen or argon.



[ 0051] Wth tenperature-sensitive thernoplastics which tend in particular to
show thernmal oxidation and thus degradation of nmechanical properties, it
has proved to be advantageous to carryjaut the introduction of the

t hernmopl astic into the nold cavity in the heated nol ding compound in a
vacuum or in an atnosphere of inert gas, for exam ple nitrogen or argon.
-11- 100@952)t hdwmsalwsoproved¢d bt adbantagemsttaganysoutahe aoolyngof thehtherno! i ng
of the therno- plastic dental nolding in the nolding conpound under pressure
after i nplegiudentalhmetding pa thamoldipe semnound g denpregeurg adteyiintyodudtionan For

this purpa a nore or |.ess eat. pressure can be mai ntai ned by the
pl unger %eftﬁe%quﬁst{ch@{q hErYHB %as‘ﬁﬁ has been introduced into the nold
cavity. This obtains high shape accuracy w thout any shrinkage occurring.
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preferab cool ed in accelerated fashion, tTor exanple by being“placed in a
cool i ng plppaeratvith which tlathermbyplastic gandesm iraaiucedintanhe nesitd cgaiy. Thie

cooling of the thernoplastic dental nolding within the nolding conpound is
pr ef er abdBtagartygle shanet acguragysyibeutainy heigkagaaccroiggni n, in particul ar | ess
than 10C/ mn, particularly preferably less than 5 degrees C/ mn. 10055] It
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bef ore rocessing in the dental |aboratory. [00571 Further, it has proved
to be advdi/ayeodardcyaeless thasy Wyl aun; Izari/lﬁulﬁﬂé preferablyiless tharPalneresst ed

bl ank or |l et. The bl ank preferably has a vol ume correspondi ng

e
substantpﬁppy to the dental nmolding to be produced. That is, the dental
techni ci an can

[0055] It has also proved to be advantageous to use a predried thermoplastic for the
inventive method. Predrying removes the residual moisture which would lead to bub-
bles, streaks or the like in the dental molding. Predrying is preferably effected at a
temperature of over 130°C preferably for several hours, for example with PEEK at

about 150°C for at least 3 hours.

[0056] The predried thermoplastic is made available for processing preferably in
vacuum packed form. This makes it unnecessary to predry the thermoplastic before

processing in the dental laboratory.

[0057]  Further, it has proved to be advantageous to use a thermoplastic in the form
of a prefabricated blank or pellet. The blank preferably has a volume corresponding
substantially to the dental molding to be produced. That is, the dental technician can
thus for example use for a certain dental molding, such as a crown coping, a blank in-
tended therefor of corresponding size. It must be taken into account that polyaryl-
etherketones and the other aromatic thermoplastics with aryl groups in the main chain
preferably used according to the invention are in some cases quite costly plastics, so
that this avoids excessive loss of material. That is, the prefabricated blank preferably

has a volume corresponding to the volume of the mold cavity plus the optionally pres-



thus for exanple use for a certain dental nolding, such as a crown coping, a
bl ank in- tended therefor of corresponding size. It nust be taken into
account that polyaryl- etherketones andjdhe other aromatic thernoplastics
with aryl groups in the main chain preferably used according to the
invention are in sone cases quite costly plastics, so that this avoids
excessi vent aswectingreha@micdd forToanedtsg thhen pldefaxityito dhedutel aide gfitbé erabing has
a volunme corresponding tq the vol une of &he nold cavity plus the optionally
pres - 190mggyn éﬁﬁ/@&ltqsrﬂju%éﬁ%& napgin fderesamAale AtHBOFHAYVRIGYi ty to the
outer side of the nmolding conmpound as well as plus a safety margin of for
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they are already dispersed honogeneously in the thernoplastic ma- trix.
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prepressing space. [00591 The bl ank can have any desired form being

conf i gur &iK-Npreoxanping meanagss yith picampressrd bianksen preEpat Withnihsmakleror hol | ow
cylindrical. The blank can be formed for exanple by extrusion, injection
nol di ng, PtPASHE SBE6Fdi ng or conpression nol ding. 100601 The prefabricated
bl ank can be configured for exanple to be annular or disk- shaped, i.e. have
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pr ef er abkramplegryoenivwsien.injediing noadpg. tnpieo wialdohgwint donapyessipn essliding. space
for receiving the thernoplastic. This permts easy introduction of the
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is the space”into which the blank is put
the same force of the pressing plunger, since the area acted on by the plunger is

smaller in proportion to the force.

[0061] It is preferable to produce a molding compound provided with a prepressing
space for receiving the thermoplastic. This permits easy introduction of the thermo-

plastic by application of pressure into the mold cavity.

[0062] The introduction of the thermoplastic into the mold cavity can be effected in
any desired way, for example by extrusion, injection and the like. However, it is pref-
erable to use a pressing method. This can be done using a pressing plunger or another
plunger-shaped element. The prepressing space is the space into which the blank is put
and into which the plunger is introduced. The blank can be heated before introduction
into the prepressing space and then heated further in the prepressing space by the hot
molding compound. To form the prepressing space it is possible to embed a shaper
made of wax, plastic or a similar fusible, combustible or otherwise residue-free remov-
able material into the molding compound and remove it residue-free after the molding
compound has cured. However, the shaper for the prepressing space can also be con-

nected to a muffle base and be removed after the molding compound has cured. The



and into which the plunger is introduced. The bl ank can be heated before
introduction into the prepressing space and then heated further in the
prepressing space by the hot nolding coppound. To formthe prepressing
space it is possible to enbed a shaper nade of wax, plastic or a simlar
fusi ble, conmbustible or otherwi se residue-free renov- able material into the
mol di ng cbapouadtherepressing space axd theemfiffteebasttoan fotre anmitimagle fdhpeamd has
cured. However, the shaper for the prepressing space can al so be con- nected
to a muf MEPAse and be renoved after the nol di ng compound has cured. The
-13- shaper for the prepressing space and the nuffle base can forma unit
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just bel 6RMPRENEr ocessing tem perature. [0065] In order for the prepressing
space to be sealed by the plunger, the plunger preferably has the sane

t her mal Si coefficient as the | di 0 und. , T L unger.
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di aneter of the pressing plunger. The sheath can have a bottom The bottom
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[0066] It has proved to be advantageous to preheat the blank in a sheath, e.g. in an
oven, independently of the molding compound. The inside diameter of the sheath,
which can consist for example of metal, ceramics or molding compound, corresponds
substantially to the outside diameter of the pressing plunger. The sheath can have a
bottom. The bottom is then provided with a passage for introducing the thermoplastic
into the mold cavity. If the molding compound has a prepressing space, the outside
diameter of the sheath corresponds substantially to the diameter of the prepressing
space. However, such a sheath can in any case also be attached outside the molding

compound fitting the molding compound.

[0067] If the molding compound and optionally the pressing plunger have also pre-
viously been heated to the inventive temperature of at least 150°C for example in an
oven, an additional heating of the molding compound can thus optionally be com-
pletely omitted in the pressing process. It is thus possible to use a very simply con-
structed apparatus for applying pressure to the blank and/or for applying pressure dur-

ing cooling of the dental molding (removal). Thus e.g. only a guided weight or a spring



conpound fitting the nol ding compound. [0067] If the nolding conpound and
optionally the pressing plunger have al so pre- viously been heated to the
inventive tenperature of at |east 150C for exanple in an oven, an
addi ti onal heating of the nolding conpound can thus optionally be com
pletely omtted in the pressing process. It is thus possible to use a very
simply cean laadrthe peessmgppinngerstofwessahplthé¢myp pasissintetheanphiecblignid thad/ or f or
appl yi ng rgssure dur-. ing cooling.of the dental nolding (renmoval). Thus
e.g. onl I}P‘%I 108 QEPMEd A o tomaintain dhe Past-RI§H U Sad t he pressing pl unger to
press the thernoplastic into the nold cavity of the nvolding conmpound and/ or
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prepressi ng space and subjected to pressure by a plunger. Due to the
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use any c¢eripauwxterasl quppdy df hgatdsnglabirdtd q@istrucasnd)e positioned around the
shaping nodel in a liquid state and cured, and that has the properties
necessary for renoving the shaping nodel (e.g. thermal stability upon re-
noval byI/Q(kﬁ%er dthgrraolsling hemipernd gsebran be farpanmgie thegypsuanonsia) imdentel | as
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not be heated be- yond the processing tenper re of the thernoplastic to

reach t hergiareeghdrensrgdsargmoving the shaping model (e.g. thermal stability upon re-
moval by temperature or chemical stability upon chemical removal) as well as the
thermal stability and compressive strength necessary for introduction of the thermo-
plastic into the mold cavity as well as the required dimensional accuracy, in particular

with regard to the interaction of the expansion and contraction properties between

thermoplastic and molding compound.

[0070] In particular, molding compounds are preferred that need not be heated be-
yond the processing temperature of the thermoplastic to reach the strength necessary
for the pressing process, primarily air-permeable molding compounds, so that the en-
closed air in the mold cavity can escape. It is quite particularly preferable to use mold-
ing compounds having a final temperature of approx. 400 degrees centigrade to 450
degrees centigrade, since they then already possess their final hardness and need not be
heated any higher (for example phosphate-bound investment compounds with heating
temperatures of approx. 600 degrees centigrade to 700 degrees centigrade). This gains
time, since one need not wait for the cooling phase and no microcracks arise in the
molding compound during cooling, which can lead to poor modeling or to unexpected

fractures of the molding compound during pressing.



for the pressing process, primarily air-perneable nolding conpounds, so that
the en- closed air in the nold cavity can escape. It is quite particularly
preferable to use nold- ing conpounds hpyving a final tenperature of approx.
400 degrees centigrade to 450 degrees centigrade, since they then already
possess their final hardness and need not be heated any higher (for exanple
phosphat H3d{ind Tihevefstargypsworpounddsolding compovinds ateqpterstdur es of appr ox.
600 degrees centigrade to 700 degrees centigrade). This gains tinme, since
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i nvent i veneigl Bthetidbs@poting. T hagket ik ofdind€omPein®@ P, dsd FitdrthOnidle nol d
cavity of the nolding conpound to be controlled primarily by the tenperature
of the cnlkeest tertheonoplastic moMeeamdathemrore higjund i thgrmoplastiobecamed, ke thast er
the nole- cules in the thernoplastic nove and the nore liquid the

t her nopl 890 Mtrdusties at kv pressuredeads forgaaslidingas the maJd cgvesBeth theads t o
d filli f 1 | d ity. Both.th | ecul es in.the th | ast i

and any Mg Eoiierbem Etie i oS Rt ieomresd TR FORRES REPaRY

bt ai ned o st Pt Eh AR RnRl iR daftlily S 3Rt 0o e

t her mal | ybhtaggdd. at ed or honogeni zed prior to introduction of the
t hernopl astic, so that approximtely the sane tenperature is present in all
areas. This brings advantages for the pressing of adp_l ural - ity of objects,
for exanpll&34 plluagireteyredfensbadimensrthpmaldieg congoomuid mrbermalbnrdguéatedohod
fundanental | y does not necessitate rei nf or cenen of the npl djng
conpoundilo[l@é‘?%ﬂzea@m&éﬁ’ ntrq ‘%Cé‘OBfOfgﬂ%F@émBB Hpi %0 that grRrogiragtely the'same
reinforc ; l.e i f. | (o) {ng the
ci ératuTrQEs[ BsSat it AllMredd! erhlé)Bthg{ %cgvc?%ré%%é fSPfﬂe e5sing ‘g%%g)‘l‘ﬁlgi-.

nol di ng compound. he T nventive S avoi d

hi gh preggWreni i, o8k sthpR-a flcdligoretowhsot haagap! astic into the nold
cavity. FOr exanple, weights of approx. 2

[0074] The inventive method fundamentally does not necessitate any reinforcement

of the molding compound.

[0075] However, it is of course possible to use such reinforcement, for example in

the form of a metal enclosure surrounding the molding compound.

[0076] The inventive method makes it possible to avoid high pressures during intro-
duction of the thermoplastic into the mold cavity. For example, weights of approx. 2
kilograms to 5 kilograms which are applied to the pressing plunger already suffice for

homogeneous introduction. This makes it possible to realize advantageous apparatuses.

[0077] Hereinafter the invention will be explained in more detail by way of example

with reference to the enclosed drawing. Therein are shown:
Figures 1 and 2 blanks made of a thermoplastic;
Figure 3 a section through a muffle;

Figure 4 a view of the muffle base of the muffle according to Figure 3;



kil ograns to 5 kil ograns which are applied to the pressing plunger already
suffice for honobgeneous introduction. This nmakes it possible to realize
advant ageous apparatuses. 10077] Hereipgftter the invention will be
explained in nore detail by way of exanple wth reference to the encl osed
drawi ng. Therein are shown: Figures 1 and 2 bl anks nmade of a thernoplastic;
Fi gure 3Fagwecdt i on t hseciyin through the; cuFedoraddihgacom pwinalf withehepfdssmgegse of
the nuffle according to Figure 3; - 16 Figure 5 a section through the cured
nol di ng conpound wi t RA¥3HE: pr essi ng ap- paratus; Figures 6 and 7 sections

t hrough the cured nol ding conpound according to other em bodi rrents 100781

Accor di n@léﬂlﬁeg bR g'ectfol?ﬁ tHllOElgh tflre C r(]jFTﬂPlf({l gp&ngﬁﬁﬁ@%&ﬁkl&c ﬁeraelﬁyl I n-

drical for ossessin rea Irane

Fi gure 2, the bl ankbbdin%ﬂtglstead configured to be disk-shaped. [00791
According to Figure 3, a nuffle 2 consists of a nuffle base 3, a nmuffle wall
or sleeve 4 and a nmuffle cover 5. 100801 The nuffle base 3 has in the mddle
a proj ecf{0@8]6 hawionding tdifageteel, thobtamk ksfrrmeidrigoma theembphskic has h@YH#]
Above the projection 6 there. i s disposed according to Figure 3 a wax nodel

7 of the disat éﬂrnhmsaﬁwgng @hs&%@é%ns%retaanétsghammre%@mdmﬂoﬁq@gurer%ethﬁax
nodel bi’ anectte to~the prg;retlo 6 with wax rods 8 or the |ike. The
nuffle 2 |%nkf 13 18" ﬂngguféintﬂ e I[éesdi stant curabl e nol di ng conmpound 9.
[ 00821 The nol di ng conpound is subsequently cured in the nuffle 2.

Ther eal t ¢o079)1e £QURin: to'F8FRt fd BuYA b cbn@Id dEmTHAL b ASLmAMAL Qrall

renoved. [00 3] The 7’including the wax rods st

Thus theroesle&vefél@rnmieﬂn’iulﬁﬂéhevﬂ’oi’b ding conpound 9 a nold cavity 11
corresponding to the negative of the dental nolding to be produced, further
a prepressin space 12 corresponding to the projection 6, as well as

feedi ng ¢ el slteamgblitebasd }nga$ Hetheoniflddes prajestian 6 having a diameter corre-

sponding to the blank 1.

[0081] Above the projection 6 there is disposed according to Figure 3 a wax model
7 of the dental molding to be produced, e.g. two crown copings. The wax model 7 is
connected to the projection 6 with wax rods 8§ or the like. The muffle 2 is filled with a

temperature-resistant curable molding compound 9.

[0082] The molding compound 9 is subsequently cured in the muffle 2. Thereafter

the cover 5, the muffle wall 4 and the muffle base 3 are removed.

[0083] The wax model 7 including the wax rods & is then melted. Thus there is
formed in the molding compound 9 a mold cavity 11 corresponding to the negative of
the dental molding to be produced, further a prepressing space 12 corresponding to the
projection 6, as well as feeding channels 13 connecting the mold cavity 11 to the

prepressing space 12 (Figure 5).

[0084] The prepressing space 12 is filled with a blank 1 and the blank 1 subjected to
pressure by a plunger 14 to press the thermoplastic through the channels 13 into the

mold cavity 11.

[0085] The pressing plunger 14 consists of the same molding compound as the

molding compound 9, at least in its front area. The back area of the plunger 14 can for



prepressing space 12 (Figure 5). [00841 The prepressing space 12 is filled
with a blank 1 and the blank 1 subjected to pressure by a plunger 14 to
press the thernoplastic through the chappels 13 into the nold cavity 11.

[ 00851 The pressing plunger 14 consists of the sanme nol ding conpound as the
mol di ng conmpound 9, at least in its front area. The back area of the plunger
14 can feramplE7alexaomdigt fl ®oamansiThe pbfngeed dns sishjedteed tphumgight 17 disposed
subjected to a Weight .17 disposed, on a pusher 18 which is guided with a

gui de nefAs Aushgh 48 wdueks ispyideq Wathop grideaneansol? andeesi WHberstam faqeolbe The
t her nopl Zl%et-l% gjﬁrggéf 1 has been preheated by a heating device (not shown) to
a proces in% p rature of for exanple 300C. At the sane tinme the nold- ing
conpound 9 is heated by a heating device (not shown) for exanple to a
tenpera- (408 OfTh%?{Q@rmﬁélfa%c bfhﬁktlh@is%h%?éh@atéd B?% lﬁ%ﬁﬂgﬁe@i%_%gﬂot nto the
nold cavity 11 the nolding conmpound 9 is cooled and after solidification of
t he t her shplvastd € protetding taahfgeracaeidffod dxdninele 3O0PEl Anvhalsaige tisne tkeanskld by

t he gates forned bfi/ t he channels 11. [0087] The enbodi ment according to

Fi gure 6ieg ¢ompaun¢ §ns heaied dyohesting deyiqe (ot shosnsigssxantilara g témpemat |

i nstead of t rLepressing,.space 12 fqr receiving,the blank, a .f i ng
funner 1900 G E R eireRacal s s HERE P LD e B cBrined ThEm ¢ he
bl ank | i ' (B t et nel
13 The {EUgHRchpdurld toodBl dhd SHE! Sorkibeldi LB DENAST: (e ha0
[00881 I Ratife | €ModénBNinoddiagisltd18aded byl e eatel. fotied blyank chanrfeldl sposed in a
sheath 22, e.g. nmade of netal or ceramcs. The sheath 22 with the blank 1
can be preheated independently of the nolding conpound 9 e.g. in an oven.
The shea{®087} hasheaambedimegit decatidangetodrigumy ¢ dsifersdrang thas ackerdug $0 Hegure

di ameter of the prepressing space 12 in the noldi conmpound 9. The inside
di anet er Soyubstaatialhy i Hiazzméf@ag @g‘yaﬁ]a@pf%mgép@a% é?c}gr regehiag dhe blankng

I .. Th h tt 3. wWhi i flush
\F/)vi ,tj Rgf L ejfé%dé% ﬁl&?ﬂ%ﬁiﬁﬁ%%?q—vggéq %Pg(ﬁ’l fRmves it Eh}%rr%oBﬂaﬁtglca 1P fortiildtlohine ! U
blank 1 to supply it to the mold cavity 11 through the connecting channel 13. The feed-

ing funnel 15 has the pressing plunger 14 guided therein.

[0088] In the embodiment according to Figure 7, the blank 1 is disposed in a sheath
22, e.g. made of metal or ceramics. The sheath 22 with the blank 1 can be preheated
independently of the molding compound 9 e.g. in an oven. The sheath 22 has an out-
side diameter corresponding to the outside diameter of the prepressing space 12 in the
molding compound 9. The inside diameter of the sheath 22 corresponds to the outside
diameter of the plunger 14. The sheath 22 has a bottom 23 with a passage 24 which is
flush with the feeding channel 13.



Claims A nethod for producing dental noldings froma thernoplastic, wherein
a shaping nodel (7) of the desired dental nolding is produced from wax,
plastic or a simlar fusible, conbustiblg-or otherw se residue-free
removable material, the shaping nodel (7) is enbedded in a heat-resistant
mol di ng conmpound (9), the nodel (7) having a connection to the outer side
of the nolding conpound (9) directly@ainat |east with a connecting el enent
(8) of wax, plastic or a simlar fusible, conbustible or otherw se

resi due-free re e terial, the nolding conpoun 9) i.s cured and the
rmzllel u( 7Y andt m@’ogﬁqr@ﬁgq?q%;né g?@@im‘ﬂ%‘f‘gﬁl aéﬁg‘%ﬁﬂ?\ét% i"hger%‘i%errent (8)
df .ol dj . . i f
heat to form o RonipTRufedd 7§ BrBRUSiEenRl B BHME X rdddced RS0, 0
desired dental nplAtieor atsh@ilbPaisTBIR! @sthbgstit@bedticpwiiedesidlnb Teed x%i’ﬂlﬁfaﬁlé” e

is introduced under pressure into the formed nold cavity (11) in the
mol di ng conpoundn{a®rialt hr ough the connection to the outer side, and the
thernoplastic form ng the desired dental nolding is rel eased after so-
lidification; chireteemzeedeh(briaembeddeshing hegtaspistan amqldingeampound
tenperature of a

I 1 in.th .of | d ' 11). h
time of int roduct?)o aezt Ofiﬁ]g&(}tk];‘?gmtﬁ)%gg@eq%ggnéé %@%?ﬁg\ﬁﬁéﬁ%g}%bﬁg tE) gl aim

1, characterized,} t i ) in the
area of the nol dcglgl\l?ibp 13& {%E?ir%cgfgﬁg[%elgéﬁtvﬂghné ?gl&%é@iggl egngntE ﬁg@&ggé%gi ng
tenperature of tRgstiberapmaat gibl3; camBustilbof oteenid negidue- fedctem Arable
characterized in that the tenperature of the nolding conpound (9) at the
time of introducmaderidf the thernoplastic corre- sponds at least to the
processi ng tenperature of the thernoplastic. 4. The hogl1 tﬁccor,di n?y to

blaim 1, charact 8 Beling compounAdb ey an i modis! G and the optional

present at least one connecting element (8) are removed from the molding
compound (9), preferably by the action of heat, to form a mold cavity (11)
corresponding to the negative of the desired dental molding,

- the thermoplastic heated to processing temperature is introduced under
pressure into the formed mold cavity (11) in the molding compound (9)
through the connection to the outer side, and

- the thermoplastic forming the desired dental molding is released after so-
lidification,

- characterized in that the molding compound (9) has a temperature of at least
150°C in the area of the mold cavity (11) at the time of introduction of the

thermoplastic.

2. The method according to claim 1, characterized in that the temperature of the
molding compound (9) in the area of the mold cavity (11) is no less than 100°C

below the processing temperature of the thermoplastic.

3. The method according to claim 2, characterized in that the temperature of the
molding compound (9) at the time of introduction of the thermoplastic corre-

sponds at least to the processing temperature of the thermoplastic.

4.  The method according to claim 1, characterized in that the shaping model (7) of

the dental molding is produced by a generative manufacturing method.



the dental nolding is produced by a generative manufacturing nethod. - 19 5.
The nmet hod according to claim11, characterized in that the thernoplastic
used for the dental nolding is a sem-:¢g9ystalline thernoplastic. 6. The
nmet hod according to claim 1, characterized in that the thernoplastic used
for the dental nolding is an aromatic thernoplastic. 7. The net hod

accor di ng.t o Tdkanethed achendang tr ¢laiu 1i nharneterivbe irathaitrthd thetmeplaspt ased farc

used is a polyaryl ate, ol yaryl ene | fide, a poalysulfone, a liquid
crystal pol 3%%51%/“'[ ‘BS!‘GF 'lﬂé,se l'ﬁ@f%%ﬁﬂ%merﬂ“@@,las&cpol yani dim de or a
pol yaryl et herke- tone, or a copolyner of at |east two of said polynmers or a

bl end of at ' : . MR{ i im?7,
ohor ot s cd B oPhercil 00 I rafirl0F RLROR, AREDHIEC bkl
pol yet her ket @lﬁhedérﬁﬂlﬁholcﬁré%% yehhahaidhekkabpnsti¢ PEEK) , a

pol yet her ket oneket one (PEKK), a pol yet heret her ket oneket one (PEEKK), a poly-

et her ket oneet her ket oneket one (PEKEKK) or a copol yner of at |east two of said
pol ymer s 7or dhiglreettiodfacaordimmbt clauwo 6otharacidriged ymthvas thearonetionthetrodplas-
according to claim1, characterized ip that_the thernpplastjc, contains
fillers. 10. Ueriscdat poglyaen Fediarﬂﬁmy nﬁiSHifyie»@W&%{q&ﬂez@élqiu epystalt ne

(oo a1 PoRTEEnARw LG, Sl YhsHioRGkss 808 AR TR o AURUb BRI Bkt o
the ther mopl g§td &y a%gbgirﬁlér 8 41848 05 oﬁlsﬁiggﬁli)ﬁrers”&r £bldman R léﬁls%/‘two of

preferably nore than 30 W% 12. The net according to claim10,
charact eri zedaidpdlimakrd. he content of reinforc- ing fibers is at |east 25
w% preferably at least 30 wt% 13. The nmethod according to claim 10,
characterized in that the content of reinforc- ing fibers is at |east 30
vol % pr & er dibieynethof @geerdane {oelgam 74 s:hzmaeterﬂ@mau%mé e polygritletherkstomer

h teri [ hat .the fillj f t I d it 11) by, i ducti
of the tner moBMRKNBerir & romethRatting EEKTonRabERI etk liikoan 1
second, pref %B%Herk%’iﬂef@&ohé’ QQEKK)bQrﬂ)o%/e?}?é‘rgfh%ketoneketone (PEEKK), a poly-

etherketoneetherketoneketone (PEKEKK) or a copolymer of at least two of said

polymers or a blend of at least two of said polymers.

9. The method according to claim 1, characterized in that the thermoplastic contains

fillers.

10. The method according to claim 9, characterized in that the thermoplastic contains

reinforcing fibers and/or color additives as fillers.

11. The method according to claim 9 or 10, characterized in that the thermoplastic

contains fillers of altogether more than 10 wt%, preferably more than 30 wt%.

12. The method according to claim 10, characterized in that the content of reinforc-

ing fibers is at least 25 wt%, preferably at least 30 wt%.

13. The method according to claim 10, characterized in that the content of reinforc-

ing fibers is at least 30 vol%, preferably at least 40 vol%.

14. The method according to claim 1, characterized in that the filling of the mold
cavity (11) by introduction of the thermoplastic into the molding compound (9)

lasts longer than 1 second, preferably lasting longer than 3 seconds.



-20- 15. The nethod according to claim1, characterized in that the
thernoplastic is intro duced into the nold cavity (11) of the nolding
conmpound by an injection nold- ing nmethpg, transfer nol ding nethod,
conpression nolding method, injection nethod or extrusion nethod. 16. The
met hod according to claim 1, characterized in that the cooling of the

t her no- pbasilihe mi@hodilacqmdmm@ ¢lgineflf elrarecteiined rethablhdi thgrmoplasuiads h&o-under
pressure. 17 The thod CCQr o, any of the above cl ains,
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used. 19. TheydiRddeHeae6Qb8 @hé® cl ai m 18, characterized in that a predried
thernoplastic is nmade avail able for processing in vacuum packed form 20.
The net hod according to any of the above clains, characterized in that a

t her mo- gbastlihe methohactadmpio dapn éf alaractatieed bl tak tdyodlmausttdie tRdrmdrhe

met hod accor di ng to claim 20, characterijized in that the blank (1) has a

greater hei gRiastipaRnial @aldingols cfistadeintibe mudinedomrpaund éluﬁﬂfi@r pressure

characterized in that a prepre55| ng space (12) is provided in the nolding

corrpound 9) g e T net ng to
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24. The nethod according to clains 20 and 22, characterized in that the

bl ank (1) hagessah#@ir b8 /agiat i on and/ or an outS| de di aneter which corresponds
substantially to the cross section and/or the inside dianmeter of the
prepressing space (12). -21 25. The nethod according to any of the above
claims, dBarddeancthed areonding ta elaimrlesharegierized inethat quediied thermeplastiplinst i c
by a pI unger ugéL4) whi ch has a cross section

19. The method according to claim 18, characterized in that a predried thermoplastic

is made available for processing in vacuum packed form.

20. The method according to any of the above claims, characterized in that a thermo-

plastic in the form of a prefabricated blank (1) is used.

21. The method according to claim 20, characterized in that the blank (1) has a
greater height than width.

22. The method according to claim 1, characterized in that a prepressing space (12) is

provided in the molding compound (9) for receiving the thermoplastic.

23. The method according to claim 22, characterized in that the heating of the ther-
moplastic is effected up to the processing temperature in the prepressing space

(12).

24. The method according to claims 20 and 22, characterized in that the blank (1) has
a cross section and/or an outside diameter which corresponds substantially to the

cross section and/or the inside diameter of the prepressing space (12).



and/ or an outside di aneter which corresponds substantially to the cross
section and/or the inside dianeter of the prepressing space (12). 26. The
met hod according to claim25, characteriged in that the plunger (14) is

heat ed before introduction of the thernoplastic. 27. The nethod according to
any of the above clains, characterized in that the tem perature of the

pl unger g34) Thpaorethod rochudingote arfy efitbe mheverohimst dharaserizsboridist thegrese

tenmperature of the nolding conpound (9) or .is thereabove, 28. An apparatus
for carryi ngSHats £xet PR ﬁ@&rapafjaﬁ@c zoas agHyngsr @ﬂéwgtmbawsr%,secﬂon

characterize I [ : 4).. for

i oduc- | nad R B REIER LMo B PG R BRRY bl Ry B) P EloRt ik ng
conpound (9) anddr tHd inSRITMRMARYI0F the pRtprdsking Pacsge2according to any of the
above clainms. 30. A dental nolding obtained according to any of clains 1 to
27. 31. The dental nolding according to claim 30, characterized in that it
is a remdgabllbe nwthiddncdirdad Wertiah 26y dsrhdeiisedm thatteplnagerord 4pis r enovabl e

and fixed dental prosthesis.. )
heated before introduction of the thermoplastic.

27. The method according to any of the above claims, characterized in that the tem-
perature of the plunger (14) upon introduction of the thermoplastic corresponds

to the temperature of the molding compound (9) or is thereabove.

28. An apparatus for carrying out the method according to any of the above claims,
characterized by a device for applying pressure to the plunger (14) for introduc-

ing the thermoplastic into the mold cavity (11) of the molding compound (9).
29. A thermoplastic blank (1) for use according to any of the above claims.
30. A dental molding obtained according to any of claims 1 to 27.

31. The dental molding according to claim 30, characterized in that it is a removable
and/or fixed dental prosthesis or a combination of removable and fixed dental

prosthesis.





