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EP O 315 186 Bl Description This invention relates to a mcrofilled dental
conposite and to a nethod enploying it. 5 Background of the Invention
Heretofore the fillers in dent aEPO®B1pdsé Bes have been conposed of particles
fromO0.56 to 150 x 10[err] m (0.56 mcron to 150 mcrons) in dianeter.
These rel atively large particles have resulted in a rougher type of finish
t han @Bt i ti oners desired. Yet, although sone nanufacturers used a

smal L. amoynt.. of 10 submi cr articles, which are typically 2 to 4 x
10- &m (Oﬂb?'mfe(gt"ﬁ r esr??é%ﬁﬁé}""?dlr#eﬂt?'ézﬁ‘g?ﬁ’e o aMptedeRloveaftt | i ng, for
exan’gl ?ackg‘orﬂﬁé’of% Evehisﬁd themonly up to about 5% by weight of the

t he part icles remained rel ati veI y I arge Recent |y,

var | ous RGBS Y RES il RhEI RIBERS R séaﬁ i asites in
whi ch abks ﬁgroﬁ l&?wﬁ'nf idréils) M@'ﬁmbtgr %:é l n;laly gfﬁ‘ épgﬂ 6 ﬁ- W ggfon)

range, Kl tRnSWEMY! Braéttibrerti daird Svef, MR Grdetur

t hes® ssbrhibroPflok pebticRs, which @Feypicaly ¥ toaxbmoP mqded 8 05@%(93 hmnﬁﬁmﬁlhﬁrﬁtecom d
be fi | |setting,\resRarbplé)théy Haed adet Wyons TR th iRt 5% BY A@ight Of thg cbrhkiteV\@l didgd to
t he typhecaticee minained etively ldrdee r esul t was t hat - physi cal properties, such as

tensi | e sRecentlyt Variaus ahanatacturers bavp piaci, on\ie rearise treitreliilgd CoMPEsaes if erich EDBfAeZ 462
271 di dJé¢rowe i e ftat xd6Tipo $0-92dg 0.04 migum) tangs. bradra Swdpihéri fingh waewbrbbyadbthingdir t S
for teplogeenshen uing ieasssmel) pertick N'e'pegnblsabmtb B¥°aitaadtk df thercomprsiehdosld dbe filea |

conposi t | WHE iR & reietivelx amal Recentege) ohdler was agided to the typieal dental resin e remdiicwasf i ne

i nor garffdt® VF'FT[%P"?@*’?&%%?"S 'Wan%tndmtet PN, WBKe sperelyaemPremisyd.i n particl es

haV| ng ssn ﬁ?"“"jc o9it§P) | 'a' @P'e‘?%ﬂb? pa&f for esplapemanbofof  he
oot Fgﬁlz h i 3 er t allc tI rlnﬁqénl II s hemiy be
I ou n i
SI l ' Ca f :I eSﬂII av %1 rPa |n tehs[e rénnegféogt ?jgeen

Bi Sphe”m ﬂér% e s}fl { st he badfs o %%Eh ﬁol A nd
fill ed-giRimehdres! t1on use u or porce al repal ran af

conposi t eerA- 148.9408sdosésSa HIlBd-RsiBEMIRSidnUserliSR PbicbiRd reBSH 48 |a@b Herfth an’;"p%;lQ The
CONPASidsi v S0BTY nfoi5d JorNMBAAIMNG IolcBIIR dr LB, | THE Homp&iibh chiRgHIbL a | bt bR
CONMPOSifiingtonal pesilesamiél inf ddntaPomposites; pdetel Gilldichlorar itheleRi &it ledehe [AGbIRtdNr tidrat OF

f or thehe @sin in bm a@ouns BiFitkint BURItidtE payTherikation Bid éordpRiei0 inydepth withini dbBut Al a

conpl etrinuite when extepddo wivishletighitoatpit ohal lekst&,000 foottcendish @ & lgastvadladcélerator-free

vi si bl aestokidgcuring agent foothe gasin| in ars 6ffeBtive @Modnd Bor caaptetihgepolygetzation Withiusdbowd se-
accefrerhalf baut ¢fapypastion ok thel resin et rengiving) eufficiehDighttid effertaale conipietenquredfefoescthénve anount
- for conpleting polynerization within about one- 30 half hour of any portion
of the SumEBER chie Iveqtien i ng sufficient light to effectuate conplete cure

bef ore th.ég. Summr of the I nvent i on The esent I nvention row des a

m cr of Ve%i %s m 01_9% 1?7"I"1’ 7% filag, |sa'd35

3 f| G C fni T |n
fbl Bfr é :IIE% {' ﬁfsgrg’afm onent w ic usrrﬂh yla?ed b pc ey s agyi;t
( “wit tb afitle %‘E oul 6% lﬂi ﬁ@ ES zte5| n,
t he Walarbn&%% mghp un bsq atiléo 5'&{ loaid ﬁ'lg al&\t rﬁ Wi th

SUi(t ablegn 6d dsBE B! dréductl SBoRBRHM lﬂ'ﬁl?’lt- cHﬁe%r@ Wi irkeifit Qu s m
Cur 1 B0 iRERNYba 2, RERdbdR, ehif ect a one-conponent |ight- cured restoratlve

or a two- The PRt turse ktofal loRitbits BieCsrhadth. finfh toh & &crpimEd reStofativdg bt )had pRgsean be
used t @rapsréeiuc the darbevanga@parvaitibnal Tsglal peitleeehsrtivl i al with infinite cure, as
in U S.; Patent 4,297,266, 40 issued Cctober 27, 1981 to |Ibsen, et al. The
resul t &g¢mdesr ed material exhibits the smooth finish of a mcrofilled
restﬁratwe but has physical properties in the same range as conventi onal
"smal | aT*lelsW‘é“ isyREaferaltia @ isipgle, ights é@t%@'chh%am ghapeds otgy rby ftier deplisy then
si ngl ec‘“le?‘ Bhexpesyiede 2 Sepstekdefial Ang ightappl i ed, shaped, etc. by the denti st,
then cured by exposure to a special dental curing light. 50 55 2
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EP O 315 186 Bl Exanple 1 A formul ation system enbodying this invention

conprises the following illustrative ranges: 5

Conponent PgpPtos3tlgyigesight Et hoxyl at ed bi sphenol A

di net hdcryl ate ' 67.75 - 36.00 Triethylene glycol dinethacrylate
11.00 - 16.94 Anti-oxidant (e.g., butyl hydroxy toluene) 0.002 -
0.02 10 Example 1 Curing agent (e.g., 2,3-Bornanedi one)

0.05 - 0.20 Cure accelerator (e.g., Ethy | - 45 di met hyl ami no benzoate) 0.05 -

0. 2,_9/ Sub- ni“é‘?’@l’\'at!‘??d¥s&5hﬂbq°8y"§ thip @&"B%i‘r@l“&ﬂ'%%the following illustratiyesragggs:. 55 00 15
The subm cron hydrophobic silica may be Degussa's Aerosil R 972 which has a
partiéle si ze range of 1to 4 )corihﬁb[neﬁr] m (0. 01 to| OpdadbyrWeigitns) , with an

average particle a%Tde el V@0 X 10- 7 Cin %V?%Grbbtr n). The
basis for the nmah g& .9, ytc I'C silica Isja,ysdVigltdr € form of
silicon dioxide ag{,tp %B ,%%tg,{,g}g}a hydrol ysysgghd Sogparty cles vary in
di ameter bet ween ang,qsg,o@;ud 40 [err])| nosgagdy 100 sq. neters.
of surface area, lctma eo%neahowg th9l-4diléthyBMinoVehaR8) | 9" obSs.20hence it is
hydrophilic. On | &g ﬁldfoﬁﬁfdﬁoph&d‘tﬂilﬂabémo&sone si | ano 95.00{%5/0 8-33 A2 (-
Si - OH). Hence, "wrtthr—266 bquau t: et t:l s—per—granrspecif reTsurrace area,

t her e are qpeouu;)mlcrog rg'(g:) |£ ugsa%%TOSIPﬁrg égw(?'cm as [od =] SI;]e ranr;‘ LL rTDl '
Thi's @iv 84,913 il "ab on e‘éﬁﬁﬂmﬁé %;% " hglé’%?eg ' 02
h c

conti nuoy s o : gggr%lw
reacted autat.da OQ&W%@KJ(drgsfs OpdARlos IAF in a.mﬁetér%%we&ramo D&QG*’% doaaa t
0.7 m Il ék®ho PBEI1oE Slirfbdb dPdalTI hadQouTB!5 Mkim@ IsMIABIrduBs; hdrdd it SHyarophilkEOeRsS Of
surface sk, thérdas &iohd SiRndMI@Up pétles-38 gt eid dYCABS Wiy docgpard lnféteaenﬁbr laehaves
di ¥'efenipbyiicl suriave gireal heroi aeriatdst 6.2 ©M0% lsimanblygtsupe hérl gram, 8Lt arfel millimol O bilRiss

pur pos€, figurees fdoyt 2000 silanvbgrolpgdergpalticlei ¢ silica i s separated fromthe bul k of
t he hydr ochl aedntinuges pfodess, isemie 757 tohthede| silane! gryubs chryisa shemiThllyrreacted ivdth slinethyl,

di met hy| dighiordsiape,dhd feayilent maekict hedagnabavtd. Jomilimehefi chemitally terapired bgrpups PPl ow
into g f109i WheFe epekpey ofr wfeqeotren dhe abica wheabist reatd lresprpgs hydigphokis And bghavem

i nert gaglf;eéqgﬁh '“a%’gar’n‘l"t 'PB'%%F'P’“ Iﬁ??s‘?yﬂ@gh“lcﬁéa‘?fﬁle rﬁ?’c‘ﬁ‘F pl"@?ﬁ?t 1"?§H'V &Pta'ﬂ?fbh@@g*k‘;;:’
chl or osi

hydrochl § ‘EV'ﬁ%a) 9o 'é’?u?’ldl% mfaf ‘r‘ﬂei’ q'ééeé’t"t' ﬁ?'P o %?{?dor

I% -
a contin sotf él urfacgt 6 z §:é§d clﬁ %%%28 (fr%mq Ine
cont est the 'L élj-l@:ﬂ& téfre sss
nYen{fBIn IGHC b.64%E. din q g Bﬁd ld Or%ﬁao\% fr Cthe 43

ek €10, =MW e Mefidrial dobd KbX Jatombih Sl sstbdd! wateR Motdovét siibafe Bridly @CG
of the pa#liis |oﬁ§he SRS BF theMrittbs, 1B REVing tormbiEat MeTHTpn taHERREAIsUERSIn tHoRRbcbd. t he
process. Thabe brilf@SiRedkupdf) &R passertl oflRatbrvapdt@nd EIRGENAS i The WL U Afierdlipsh
chl or 85i ihe reactiom cdnliske PR in it@Mmagcailtatatevdn e ailspel proup migiact | on can take place in
t he nascentnaytied edataf arkiheoistirb cabedrptign alate df cryaragtiobic . silié aleygivenaih Tdbibs 12and 2
rml st ur eregiestivelpt i on data of hydrophobic silica are given in Tables 1 and 2

espectively. TABLE 1 40 Anal ytical Data on Hydrophobic AERCSIL R 972 [err]

99 Your f ace area (acc. to Brunauer TABHREt & Teller) 120 30 n{err] 45

Aver age particle size 20 x 10-7 cm Carbon
1.1 0. 2% pH val ue {(4% di sqaayt&hmatarmm@,whbﬁ.Mmsmln 42 3.8 0.2 Chlorine
808})25};_50 Sio; + (CHs) Ag O—604—0—6+%He VQ@ III::L ats
0' 000194 [ err ] Surface area (acc. to Brunauer, Emmet & Teller) lﬁo +§g6y2/g
) 0 Average particle size ar
Carbon 1.1+ 0.2%
pH value (4% dispersion methanol/water 1:1) 3802
Chlorine content 0.04 £ 0.01%
50 Heavy metals _ 0.003%
As : , 0.0001%
Fe20s . 0.003%
Al2O3 L 0.05%
TiO2 0.03%
Naz20 ' . 0.01%
5 Bulk density ' about 40-60 g/l
Compacted volume ' about 10 mi/g




N

[err] 0.05% [err]

0. 03%[err] o '0.01% Bul k density

about 40-60 g/l Conpacted vol uiEP 0315 186 B1 about 10 m/g 3
EP O 315 186 B1 TABLE 2 Moisture Absorption in ng/100 [err] Relative air
humdity in % 20 40 ~ 60 80 I—é/drophilic silica 1.3 4.0 10
30 Hydrophobic silica - 0.3 TABL 1.5. 2, 3-Bornanedi one and

Et hyl -4-di met hyl anmino benzoate are exciplex-fornming phqtoinitiators. O her
10;{_9\ui Labl e photoinitiators mo‘mlruAi&orpﬁannB@'nooaﬁ?edl one wift h et hyl - 2-di net hyl
am no benzoate Benfit ywth =2 Bt o) Zogte Benzil wth
et h)fl -2-di net hyl am  Rolstye af hu'%'d'\éy '5/'1 oér?rso )§4ot 1|?gxam§gone wth
et hyl - 4-di net hyl ari ﬁdﬂ%%f'ﬂ&ae 15 2935PpHAPY! okh| oxgntfhone with
et hyl - 2-di net hyl ani-Ho—benzoat-e—Di-banzyllkeiehe—with—etHyl - 4- di net hyl ani no
benzoate Di benzyl ketone with ethyl -2- d| met h am no benzoat

Fyglr ox g Borenedigne end mwv-mﬂpﬂmweﬂm b HOBPRITTS. ARSI SHero
benzoaf'-éta"ﬂe E?I"B' s inclyde 'E ropan-1-one w th ethyl -4-dinet hyl

1’ 'a%%i‘aﬂa

335

am no _ 'thyl'd:lm th ethyl-4-di nethyl amino benzoate
Benzi I nZ“w'h hy_ Tntied Iam Y1 - 2-di methyl anino benzoate Di net hoxy

acet opp! okt Lm' Jp.goa%gnzoate D met hoxy acet ophenone
Wi t hs ef ] fQﬁlnEﬁawltﬂ@lh - zoa nzoin nmethyl ether wth

et hyl - fg, w,ﬁr&wp‘;@ﬁ&m%ﬁog@aﬁg n methyl ether with ethyl-2-dinethyl

ani no bfsswz %@ne Wi - Ldirdetiyl bin@b berngsiecd paste was made as fol | ows: 30 pbw
Et hOXyb@l&(&&y@mﬂﬁﬂmﬁ-pﬁﬁp%{-m(&ﬁtﬁ bi{12-dinidhyDénino beaidawl ene gl ycol
iy met haswarbagizametidd1-Didbnidyptophrat-a6 with eihgh@ytinndtiyeangino benzoate 0. 0125
2 \Sﬂﬁosmmad\ammmcetal with ethyl-4-dimethyl amino(bed#at&t hyl - 4- di met hyl amni no benzoate
0. 18 SBanziiimetbyl abstal wiip stoyl2alimsthiyi agino benzo@®. 00 40 Thi s paste was conpared
Wi t h oPenetiwxyeicbteptienane withthy-d{dimethychminerhepgoate onposi t e and with two conpeti ng

ni cr of Pimethaxycaseipriwnane with gthy-2dimeihykasing eazogipe shown in Tabl e 3. TABLE 3 45
Benzoin methyl ether with ethyl-4-dimethyl amino benzoate

Benzoin methyl ether with ethyl-2-dimethy! amin_o benzoate .
Example 2

A light-cured paste was made as follows:

pbw
Ethoxylated bisphenol A dimethacrylate | 80.00
35 Triethylene glycol dimethacrylate 20.00
Butylated hydroxytoluene 0.0125
2,3-Bornanedione 0.18
Ethyl-4-dimethyl amino benzoate 0.18
; Sub-micron hydrophobic silica 50.00
\ .
40
This paste was compared with one excsllent non-microfililed dental composite and with two compsting
microfilled composites. The test results are shown in Table 3.
TABLE 3
45
Tensile Cure Thermal Water Water
Strength kPa | Shrinkage | Expansion | Sorption | Stability
(psi) (%)  |(ppm/® C)* |{mg/cm?)

50 |An excellent nonmicrofilled dental composite |48,264 (7000)] 0.50 17 0.45 |Excellent
The dental composite of this invention 42,155 (6114) 0.71 .29 0.47 |Excellent
1st competing microfilled composite (Silux) 26,821 (3890) 129 55 1.33 Poor
2nd competing microfillied composite (Durafil) | 24,028 (3485) 1.16 62 1.056 Medium

55 *Over range of 5° 10 55°C .

As these tests show, the tensile strength of the dental composite of this invention is substantially
greater than that of the two competing microfilled composites and almost equal to that of an excellent non-

4



Tensile . Cure Ther mal Wat er Water Strength kPa Shrinkage Expansion
Sorption Stability (psi) (% (ppm[err]O* (mg/[err] 50 An
excellent nonmcrofilled dental ER@SHS18&BH8, 264 (7000) 0.50 17 0.45
Excel | ent The dental conposite of this invention. 42, 155 (6114) 0.71 29

0. 47 Excel | ent 1st o eting m, crofl | ed conposite, | ux 26 821 3890)
1 29 5g1wr(jfllk§l3¢ompo q %ﬁ%& erﬁlinaert Pfl Gf @8 eco m %
Higs

e L ﬁgzz;%ﬁn%m i e ai i %@;Té%c;o ; il
Iow E

| _nven 1 on |ns |0\ﬁ
rIQPC(r)OCBl &gg&gqpmﬁtrao’%% n&ﬁoast'lgrt‘::”géue pqo%%?eotég "re?nk:ggel S Iovver than

that of smpiedd the m crofl I'l ed conposites. Thernmal expansion is not nuch

greater tiamthat of the tested non-microfilled conposites and nmuch | ess

t han dhat mo pastys wdre progarddi 6 tdléwddl ed conposite. Water sorption is equal to
that of the non-mcrofilled corrposi te and very much | ess than that of the
conpeting mcrofilled TRETH tes: ForttherTore;,—Toftor 5%abi lity is

excellent. 5 WAt er |sarpfiaon with the Q\/QthIQ heldw 0.5 rrg/cmz, even
with only 30%filler. Ift r emai ns Iowthroughout thebwilll er range at every

concemtration tested ug ffbx ae/ag,%@o“u,}nb Toryldiecq 8R0S |t O Two pastes
were prepared as fol | olegigmiiamighc) dpdtaéeifteXy| atl es ogi sphenol A
di met hacrylate 80.00 Trauidied Haexyiuked! di met hacrowhsy 20. 00 Butyl ated -

hydr oxyt ol uene Benkby[HeddxidBenzoyl Per oxi de 1.50 1.50
2&{ Sub-nittbnr hydioptdBic ke ophobi| csomol i ¢a 50.00 Paste B
tHoxyl at ed bi sphend rethyl ene gl ycol
di et hacryl ate 20.00 Butyl ated hydroxyt ol uene 0. 0125 2- hydroxy
et hyl p-toluidine 4.-25 30 Sub-m cron
hydr ophobi c silica Pgte®0 These pastes conprised al|"sel f-cured" version
of thg present inventign. Wen these two parts weervm' ed together, the
material cured In 2-1/2 |||||u1co ‘,A...u.tﬂdt%c +oH+9wW ng properties: 35
Tensil e strength 42, ( ' et 40 i of 0.47 Ther mal
Expansi on 29 ppm [err]] oluene atBast eq 55 Prepar ed as foll owed:
20 2 hydroxy ethyl p-toluudme 4,25
Sub-micron hydrophobic silica 50,00

These pastes comprised a "self-cured” version of the present invention. When these two parts were
mixed together, the material cured in 2-1/2 minutes and exhibited the following properties:
86 '

Tensile strength 42,058 kPa (6100 psi)
Water sorption 0.47
co Thermal Expansion | 29 ppm/°C .
40
Example 4
E Two pastes were prepared as followed:
45
Paste A
pbw
50 Ethoxylated bisphenol A dimethacrylate | 80.00
Triethylene glycol dimethacrylate 20.00
Butylated hydroxytoluene 0.0125
Benzoyl Peroxide 0.55

Sub-micron hydrophobic silica 50.00

55



45 Paste A -pbw Et hoxyl at ed bi sphenol A dinethacrylate 80.00 so
Tri et hyl ene glycol dinmethacrylate 20.00 Butylated hydroxytol uene

0. 0125 Benzoyl Peroxide EP 0315186 B1 0. 55 Sub-m cron hydrophobic
silica - 50.00 55 5 EP 0 315 186 Bl Paste B pbw Et hoxyl at ed bi sphenol
A di met hacrylate 80.00 Triethylene glycol dinethacrylate 20.00 Butyl ated
hydr oxyt ol uene PastsdB 0125 2, 3- Bor nanedi one 0.18
Et hyl - 4- di rret hyl am ng—benzoate 20 00—16— : '

Subspi cron hydrophobic silica 50.00. Wer Mese |t wo parts were m xed
toget her in equal port| BheylakehbigphendlAdintetheaaé ;| 8migevdr, when acti vated

w th”a dental curing uniiethyleheegiyrakdimatisecrylatar dendd2d.0inedi ately to a depth of
about 3-1/2 mm The Butylated hydoxyidiuened i n t he JabkBBZg of |ight for one
hour and agai n checked #&Pordengdipneof cure. Cure |hdli!815 | extended to the
depth of the sanple, i] Ehy-4dimehy]amingbengoatanp| e |i 89 Wst rlat es the use of the
presgnt invention in theWraier Bydroghobigidlithuous duP®®-wg- part system Exanpl e
5 A paste was prepared as foll owed: pbw 25

Et hoxyl at emlerbitregh®oOparté\ wdienmixéth Ggithadtie eqimy pdrtions) iheyt bl en esagtt We@ver, when

di met haaetivated twith a Hentél Luiigt uplt,atbee tlatiryatl hapdepbdinumexdietely to a depth of abBut@21/2 mm. The

2, 3- Bormaleriswasrmdaced in the absence of light for o@a X@r Bridhagkin 4hetkereforhgapthaniicyre. Genbagiat e

0. 20783 (pxtended to the depth of the sample, i.e., 123pM- m cr on hydr ophobic silica 15. 00 .
VWhen expodiitiexamply ithsttes the ype pigthe ipgpeent fnyentigpingthae: il of a cchRtinyae Evp dvo-eafr ed t o
a dept BYgPM5 35 nm and had a tensile strength of 39,990 kPa (5800 psi). 35
Exanple 6 A Easte was prepared as fol |l owed: 40

pby Et ed bi sphenol A dinethacrylate 36.00 Triethylene glycol
di %hacr XI ate 11. OOd Buitp(l a&,ed hydr oxyt ol uene 0. 002
2, 3- Bor nan&&i olre Propared as folowed: 0. 05 45
Et hyl - 4-di met hyl am nohenzoate 005
pbw
26 Ethoxylated bisphenol A dimethacrylate | 67.75
Triethylene glycol dimsthacrylate 16.94
Butylated hydroxytoluene - 0.02
2,3-Bornanedionsg 0.20
Ethyl-4-dimethyl amino benzoate S 0.20 |
30 Sub-micron hydrophobic silica 15.00 .

When exposed to a dental curing 'light for 30 seconds, the matérial cured to a depth of 5.35 mm, and
had a tensile sirength of 39,920 kPa (5800 psi).

5 Example 6

A paste was prepared as followed:

40 pbw
Ethoxylated bisphenol A dimethacrylate | 36.00
Triethylene glycol dimethacrylate 11.00
Butylated hydroxytoluene 0.002

i 2,3-Bornanedione 0.05
Ethyl-4-dimethyl amino benzoate " 0.05
Sub-micron hydrophobic silica 55.00.

When exposed to a dental curing light for 30 seconds, the material cured to a depth of 4.85 mm, and
s0 had a tensile strength of 53,780 kPa (7800 psi).

Claims

1. A microfilled dental composite containing from 15% to 55% filler, said filler being sub-micron
55 hydrophobic silica particles of 1 to 4 x 107% m (0.01-0.04 micrometers) in diameter, dispersed in
ethoxylated bisphencl A dimethacrylate resin containing suitable aliphatic dimethacrylate diluents up to

about 40% by weight and curing agents effecting curing.



Sub- mi cron hydrophobic silica 55. 00. When exposed to a dental curing
| i ght. for 30 seconds, the material cured to a depth of 4.85 mm and 50 had

a tensile strength of 53, 780 lgtgao Claims 1. A mcrofilled dental
conposite containing from 15% é@ﬁ%%s said filler being sub-mcron

55 hydrophobi c silica partlcles of 1 to 4 x 10- 8 m (0. 01-0. 04

m croneters) in di anpter—tt-spersetd—tn—ethoxyrated—bhsphenol A

di met hacryl ate resin B ining suitable aliphatic dijmethacrylate diluent's
up’ to about 40% by wei ght and curi ng agents e fpbwti ng curing. 6 EP 0 315
186 Bl Paste B pbw H T h A eyl ate  80. 00

Triet hyl ene glycol df g %d%lbiggizh%& ryI?(flet %bﬂ

hydr oxyt ol uene
i 1%0% | - 4-di met hyl am no
S@hsm cron hydr ophobi c silica
ed0.00n 4qual portions, they
dsbal |curing unit; the
/2 nm The material
Fecked ar dept h

0.0125 2, 3- Bor nanedip B@tylated hydroxytoluene

benzoat e 20. 00 1P, 3-Bornanedions

50.00 . When these tWRnmpatdimeibRindbareshd 0get

did not react; homevesub-ma@,n hidibghisié 8fkaWi th a
mat’eri al hardened in

was pl in the absence o ne ho
o S*ﬁ i ek %@‘Zﬁ?%ﬁﬂg syl o3
didebd

re§ owever, 1V

out 3-1

Thi ! thé' fs%née QorBne % a%‘ hebﬁ%\éqo& deBA Jf@uz%’&ri ﬂ&om of a
Coﬂt '&HP&&E t&&lé QaleV\Q'ﬂQasra iYL mn paste was prepared

f ol | owethis BRWpRSillustrates the use of the present mventloﬁtlh%y{‘oﬁt Sida l@brﬁnﬁtﬁbﬂ@%bre/iwo-part

di rretsbagfﬁyl ate 67.75 Triethylene glycol dinethacrylate 16. 94 Butyl ated

hydr oxyt ol uene _ 0. 02 2, 3- Bor nanedi one 0. 20
E-hy|Exdmglé 62t hyl ami no benzoate 0.20 30
Suf- m cron hydrophobic silica '15.00 . When exposed to a dental

curing Apgtd wésgrepd®@d sebitavdd:;, the material cured to a depth of 5.35 nm and
had a tensile strength of 39,990 kPa (5800 psi). 35 Exanple 6 A paste was

prepared as foll owed;!I pow ,
pbw Et hoxyl at ed bi spliesret Fethaety-at-e 'atgp 2%’75'r et hyl ene gl ycol
di et hacrylate  11. ( C$rlet yl?ne ;}%’g (;[ﬂ/eq' Hragg'gw ne 577 0. 002
2, 3- Bor nanedi one y toluene 45 0.02
Et hyI 4-di met hyl am moz‘;@' Aﬁ?ﬂﬂgﬁy 0. 05 020
Ethyl-4-dimethyl amino benzoate 0.20
30 Sub-micron hydrophobic silica 15.00 .

When exposed to a dental curing light for 30 seconds, the material cured to a depth of 5.35 mm, and
had a tensile strength of 39,990 kPa (5800 psi). :

35
Example

A paste was prepared as followed:

40 pbw
Ethoxylated bisphenol A dimethacrylate 36.00
Triethylene glycol dimethacrylate 11.00
Butylated hydroxytoluene 0.002

45 ' 2,3-Bornanedione - 0.05
Ethyl-4-dimethyl amino benzoate 0.05
Sub-micron hydrophobic silica 55.00 .

When exposed to a dental curing light for 30 seconds, the material cured to a depth of 4.85 mm, and
50 had a tensile strength of 53,780 kPa (7800 psi). ’

Claims
1. A microfilied dental composite containing from 15% to 55% filler, said filler being sub-micron
55 hydrophobic silica particles of 1 to 4 x 107 m (0.01-0.04 micromseters) in diameter, dispersed in

ethoxylated bisphenol A dimsthacrylate resin containing suitable aliphatic dimethacrylate diluents up to
about 40% by weight and curing agents effecting curing.
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Sub- m cron hydrophobic silica 55.00 . When exposed to a dental curing
| ight for 30 seconds, the material cured to a depth of 4.85 nm and 50 had
atensile strength of 53,780 kPaER 8309186B). Clains 1. A microfilled dental
conposite containing from15%to 55%filler, said filler bei ng sub-rri cron
55 hydr ophobi c silica particles of 1to4x 10-8 m (

mi cr ometZer 5P RPeHinpictart 1 ngpdpgIpeagyyior sffeging 6)?9‘1 comeerenf 'QB‘WHWS f“a'ﬂ"a'

di nethacryl ate resin cont ai ni 'g suitable a | (L c_dimethacrylate diluents
up Lo aouTRAETE)e Havghe S &rtvw%@m%f-gw B8Ry curing, 6

ef f ecfl ngEEhe MACRY mgf@'m 12ﬁ'a“""ﬁluta ﬂgﬁep% g sogte él'nau%?]gq@o% ?#% Pal m 1

cont ai ni ng matenaw onent self cured rraterl aI 5 4..The corrp05| te of

claim1 éﬁaw.en&m sntbeﬁerammm Iirh B SR FeufbalR A IHESs BbplohOand QRERENAHRinon
| i ght- curegur xb&hre‘%éﬁbn{aﬂ ifY SifoiEighe- 5. The conposite of claim1 in the

formgf a single, light-cured paste that is applied, and shaped and then
cured by expassiiicy deftaPeofBotitéllcophsingld Vi siblelight. 10 6. A mcrofilled
dental conposite, conpri sing: Oorrponent Parts by Weight 15
Et hoxyl at ed bi sphenot—A—drmetthzacr 8T S rasto whint ] | €t hyl ene glycol
di mret hacryl ate 11100 - 16 QQOHK% qnt oxi dant Parts) yhll*qhﬁ hydr oxy t ol uene)

0. 00215- 0. 02 Curing pétntylated bisphenol A dimethacrylate 67.75 036@9 0.20 Cure
accel er at or Triethylene glycol digetharylateg. 20 20 11.00 - 16.94
Sub- mi cron hydr ophob| éntspidaptde.geuty fydesyy toluenpl 0(9-0925‘50200 7. The conposite
of claim6 wherein th&ungEe®tcr on hydr ophobi c |si PP% fas h particle range 1

tq 4 x 10[err] m (O. g?’tec ¢! a ge particle size of
a&)‘?o?&’i mately 20 x 1pS¥RiHPEY ?5?“?3'%?"8%?3%3 ’]g e hased on hydrophylic
very pure silicon dioxide aerosol obtained by flanme hydrolysis, the
particles of which vary In dianmeter between 1 to 4 x 10-5 m (10 and 40
[err]) ahdThesompgsitonf dai 1§ whegindhe. suprmiccandivdspphobie pilicadians eagticlayange 100 4 x 107°
mllilgrol & O&hdd o m@@gs)swthtqnawe@mgma'ﬁé-za H?Remrfﬁety Zaﬁ‘d"’ﬁ’ efé (Q)‘??- 'f‘ﬁ@i‘)r
surface on@nds|s| ased omyMudipp g@ V°238P‘3§ ligon d'°"% ae’ 9o g tflagp uare

neters per PYidahos @E’] ‘fa‘l'ycm bto ivug Jgﬂmlr
‘; | anol
b ﬁdr@&eﬁ et

si | anol £ é rt ﬁ‘i‘)atf°"'e Tpsﬁ % &E
roups per 089 ) "
?sozpib Egrﬁi{%ﬁﬁgﬁg‘m%ﬁ 'ﬁ’.ﬁtf ’51 di r}%'té%bglou‘)%rﬁg S‘&%ﬂ e conposite

of claim6 wn e CUI’I ng agent.s and cure accel erators are chosen from

the fol l@wpg c&ﬁdo&nﬂ% of Zlait BQIhQ@HQﬁB &liRg %Jnhns@tﬁ:ﬁb}ﬁal?eﬁﬂhmwmﬁlylbﬁﬂﬂd)at e

Benzi |l w t Refbdiy/! - 4-di net hyl am no benzoate 40 Benzil with
et hyl - 2- di et hyl am no benzoate 2-1sopropyl thioxanthone with
et hyl *4-g]i maé layrhposits HfOcidNd ez @hdréin Znel Amipy agonts dnlti coveaamicblaratersvird lohosen from the
et hyl - 2- di manbvng paitsi Nno benzoat e Di benzyl ketone with ethyl-4-di net hyl am no
benzoat e D beamBdmadoediana avitvethyt2eintejtiyl dindi hentobtlyl am no benzoate
. Benazil with ethyl-4-dimethyl amino benzoate

\'/ Benzil with ethyl-2-dimethyl amino benzoate :
2-isopropyl thioxanthone with ethyl-4-dimethyl amino benzoate
2-Isopropyl thioxanthone with ethyl-2-dimethyl amino benzoate
Dibenzyl ketone with ethyl-4-dimethyl amino benzoate
Dibenzy! ketone with ethyl-2-dimethy! amino benzoate
2-Hydroxy-2-methyl-1-phenyl-propan-1-one with ethyl-2-dimethy! amino benzoate
2-Hydroxy-2-methyl-1-phenyl-propan-1-one with ethyl-4-dimethyl amino benzoate
Benzil dimethyl acetal with ethyl-4-dimethyl amino benzoate
Benzil dimethy! acetal with ethyl-2-dimethyl amino benzoate
Dimethoxy acetophenone with ethyl-4-dimethyl amino benzoate
Dimethoxy acetophenone with ethyl_-2-dimethyl amino benzoate
Benzoin methyl ether with sthyl-4-dimethyl amino benzoate
Benzoin methyl ether with. ethyl-2-dimethyl amino benzoate .

D).

40

50

10. A dental composite consisting of:

55 a light-cured paste as follows:
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2- Hydr oxy-.2- net hyl

am no benzoate Benzil

- 1- phenyl
benzoat e 2- Hydroxy- 2-net hyl

- pr opan-1-one with ethyl-2-dimethyl am no
- 1- phenyl - propan-1-one with ethyl - 4-di net hyl
di met hyl Ercestd 186iBh et hyl - 4-di met hyl ami no benzoate

Benzi|l dinethyl acetal with ethyl-2-di methyl am no benzoate Di net hoxy
acet ophenone wi th ethyl -4-di nethyl am no benzoate D nethoxy acet ophenone
w th ethyl-2-di nethyl [am no benzoat e 50 pbw Bengoin nethyl ether with
et h.yl -4-di net hyl am ng uer‘.zo" c..,_u. f ..m ether—i t h et hyl - 2- di net hyl
am po benzoate. 10. A "\1 ?f rggogf 55 a
|i ght-cured paste as f "t ' frothagylaty, ) P 0 315 186 Bl pbw
Et hoxyl at ed bi sphenol 3 Wn W&?'Iu%”[e 80. 00 ene gl ycol

ornanedione
di mret hacryl ate 20.00 thyl—4—dlmethyl amino benzoate at ed hydroxytol uene
0.0125 2, 3- Bor nanedi on b_mlcmnhyd opho,% hca 0.18 g b yI - 4-di met hyl am no
benzoat e 0. 18 Subim-c+ohr ,I e—Si--65 0.00. 10 11. A nethod
for geking a mcrofilled dent aI corrp05| te conprising the steps of:
preparing a first paste of

pbw Et Abx&methedforyp
di et hacr y| Beearingg i
Per oxi de

'g‘d)@

r’fb‘f’“'}iedoqeﬂté't%%‘?sﬂ}? SAMPrising WP Of et hyl ene gl ycol
APy 1 at ed hydroxyt ol uene 0. 0125 Benzoyl
1..50_20 Sub-m cron

hydrephobi c silica 50. 00 prepari ng a second past e of 25
pbw Et hoxyl at ed bi sph¢ rgmox gp,gma%&;. ryiaed | Bg.od' | £t hyl ene gl ycol
di met hacryl ate 20.00 m Q uene 20.00 0.0125 30
2-hydroxy ethyl p-tol tyﬂ@d hydroxytolue m cp@ieshydr ophobic silica
50. 00, mxing said fi sgen@gpbem.a@nd past es togPt hgo, @nd curing the mxture
w‘t«ﬁ?n 2-1/2 m nutes. | 1sb- nﬂbrd’mijhlﬁﬂ'nof)lﬁ)ﬁlllda’akl ng asoioerofilled dental
conposite, conprising:—prepartng a (TTrst—paste of 240
pbw Et hoxyl @}egaqmg%’g%gﬁggil Ay di net hacrylate 80.00 Triethyl ene glycol
di et hacryl ylated hydr oxyt ol uene 0.0125
25 T obw
Ethoxyléted bisphenol A dimethacrylate | 80.00
Triethylene glycol dimethacrylate 20.00
Butylated hydroxytoluene 0.0125
80 2-hydroxy ethyl p-toluidine 4.25
Sub-micron hydrophobic silica 50.00,
mixing said first and second pastes together, and
a5 curing the mixture within 2-1/2 minutes.
12. A method for making a microfilled dental composite, comprising:
preparing a first paste of
N/
\“40 pbw
Ethoxylated bisphenol A dimethacrylate | 80.00
Triethylene glycol dimethacrylate 20.00
Butylated hydroxytoluene 0.0125
.Benzoy! Peroxide 0.55
% Sub-micron hydrophobic silica - 50.00,

preparing a second paste of

50

§5
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Benzoyl Peroxi de

. 0.55 Sub-m cron hydrophobic silica
50. 00,” preparing a second paste of 50 55 8 : [err] * C L M S
* EP 0 315 186 Bl pbw Et hoxyl EP @B1bi18®Baénol A di net hacryl ate 80. 00

Triethyl ene glycol dinethacrylate 20.00 5

But yl at ed hydr oxyt ol uene 0. 0125 2, 3- Bor nanedi one

0.18 Et hyl -4-di nethyl agm no benzoate 20. 00 [Sulgpw dr on hydr ophobi c

silica 50.00, 1 —— RS at—-stang—sdqcond pastes toget her

i n_equal portions, and aE‘f‘?’W'ﬁ‘P?ﬁ' henoLA gimethacrylatg i 80.00 (o iy | ng unit.

13. A net hod of making ja! th(‘{tgdﬂﬁq 'ég‘?ﬁ’?ﬁ’ty'ﬁe confo§] e, donpri si ng: 15

prepafing a paste as falg ' Vﬁw e’H%xyl at ed Qi sphendl A di nethacryl ate

67.75 20 ~Eomanedtans; | & met hacryl at 16. 94
75 20 Einyt4-cimethy] dnfd Weh&RE 0! Yobofl Mt hacryl at e -

Butyl at ed hydr oxyt ol uegeSub_microh hydrophobic il 2, 3- Bogdlgnedi one _

0. 20 Et hyl - 4-di net hyl 0—20-tSeb—-€r on hydr ophobi ¢

silicg 15.00, 25 and exposing said paste to a dental
li ght for 30 reEegysiddirst and segond pestasfoopther inequplpgrtionsnd ey of i | | ed dent al
conposi te corfis¥eing,iip mixpye with a dental gyrad Uil g 3" paste consisting of:

curing visible

Et hoxyl egbishnl A dinet hacryl ate. N 36. 00 pbw
Tri et hyI% h n?:yg ﬁSF m zﬁﬂgﬁvﬁ%{\{éﬁomposm comprising: 11. 00
Butyl &t ed hy r(?xngoalpuene ’ 0. 002
2, 3- Bor nanedi one 0. 05
Et hyl - 4-di nethyl anino benzoate pbw 0.05 40
Sub-m cron hydrophobi ¢ $igtofleted bisphenol A dimethacrylate | 67.75 55. 00 and
e@m ng said paste to @ Teenfiéhs giytd bin@thhdrgdté f or | 3698eqonds. 45
Pat€nflanspr Uche 1. Ein IiButyiteg®fddbdytomeneDent al wer ksoo2f | der 15% bis 55%
FU | stof f enthalt, wobei| ZbeBordaesiivgté e FUl | st of f apis02eb{m kr onen hydr ophoben
Si 2-Tei l chen mt ei nem| Bthyehdimetyydaming henkodtd s 4 9@08m (0, 01 bis 0,04 50
M kromet er) besteht, di ¢ Ffubgiicanthyfiaphobipigiliop] i er t emBil8phenol A- di met hacryl at
Har z, ,das passende alipha- _
and . .
-exposing said paste fo a dental curing visibie light for 30 seconds.
14. A method for making a microfllléd dental composite comprising:
30 preparing a paste consisting of:
Ethoxylated bisphenol A dimethacrylate 36.00 pbw
. Triethylene glycol dimethacrylate 11.00 =
Butylated hydroxytoluene 0.002 »
2,3-Bornanedione 0.05 =+
\J Ethyl-4-dimethyl amino benzoate 0.05 ,
w0 Sub-micron hydrophobic silica 55.00 ,,
and
exposing said paste to a dental curing light for 30 seconds.
5 o

Patentanspriiche

1. Ein mikro-gefiillter Dentalwerkstoff, der 15% bis 55% Fullstoff enthdlt, wobei der besagte Fiillstoff aus
sub-mikronen hydrophoben SiO2-Teilchen mit einem Durchmesser von 1 bis 4 x 10~8m (0,01 bis 0,04

50

Mikrometer) besteht, dispergiert in ethoxyliertem Bisphenol A-dimethacrylat Harz, das passende alipha-

tische Dimethacrylat-L&sungsmittel bis zu einem Gewichtsanteil von 40%, und Hartungsstoffe, die die

Hartung bewirken, enthilt.

2. Werkstoff von Anspruch 1, mit Mitteln, um ein einkomponenten-lichthértendes Material zu bewirken.

55 , .
3. Woerkstoff von Anspruch 1, der ein zweikomponenten-selbsthirtendes Material enthilt.
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ti sche D nethacryl at-LUsungsmttel bis zu einem Gewi chtsanteil von 40% und
H~rtungsstoffe, die die Hartung bew rken, enth~lt. 2. Werkstoff von
Anspruch 1, mt Mtteln, um ei fEP 3t50t88dBIent en-| i cht hart endes Material zu
bewi rken. 55 3. Werkstoff von Anspruch 1, der ein

zweli korrponenten sel bst hartendes Material enthdlt. EP 0 315 186 Bl 4.

Veer kst &f fVerksiof  vams APSpEsh 1, 95 el r?’e"ﬂwg?"ﬁ?}%m?ﬁs%temari“@ﬁﬁkS)‘fg‘t Eili
aufwel st ZW%!WP%%WM&%H%%WHH" YPegenzier PR A i al mit unbegr enzt er

g ruch mte% |]c 6 VzolﬂenApc%% ean ! n F he au reare el orml nen
l I Cht h I‘t Ii%ggg rch f}gé Itgég ?%ﬁte hngg?n en L|cht e Bet%w ' eBend
dur ch Bes TRem z nt echni sc Paren £ cht gehartet
wird. g. éﬁlm.kmg%mer%r%s&&omwews%ﬁmﬂ{] der fO' gendes ent hal

Best andt el | tsanteil 10 ethoxyliertes

Bi sphenol A-di net hagrH-at——6+F5—36-00—Fethyen gf ykol - di net hacryl at
11,G9 - 16, 94 Anti oxiBesieidtel; B But vl - hydr oxy-$8fsiise¥el | 0, 002 - 0, 02
hart endes Reagens ethoxyliertes Bisphenol A-dirtbiHabrytat 0, 80751 36,00
Har t ungs- Beschi euni ¢@driethylen-glykol-dimethacrylat, 05 - 0, Poosubed kf one hydr ophobe
S102- Tei | chen 15 G@tioxida® (9 Bistyl-Hydmkystoladl)f yo®00&n9P2uch 6, wobei das
sub- M kr onet er hydr ¢éddndesIie@penTei | chengr ot en ZAM5s@Ren [L bis 4 x 10-8m

auf wei st, mt el ner | dléreiesBpashleynioehen Tei | cherffiSol03@ vpn ungef ghr 20 x
10-7cm und auf hyd{ GBvrelyens hydraphobe dPxEsiemn| | c19A9d5H%0 d| basl ert, wel ches
al s Aerosol bel der Fl ammenhydrol yse entsteht, wobei die Telichen im
Durchnmesser zwi schen 1 und 4 x 10-5mvariieren und auf 100 n2 Qberfl che
ungef ~7.hrwdkshoff Vb Aispinth &iwobei ahsgsub-piiledmelie Bydrapasbe SdkeB:hergriddyidlzvagahen 1 bist und
aur” der @Goend*m-aud@ist, mit airiee dgchschnBlidham Jéilghangrise Yon SingeBity 2pxA0Z8m3aNd auf

Quadr at artysrophebarh et tsinem sHitividiogd pslor O@IciBsatly Aerassl bel t!ﬂfcflmn'mdrolvse

spezi f i scnisiehtOelef pigclisiichern i Pyntmessep zxisahen0 uBH [4an HI"Hr ypriesen mdoauGl et i

d. h. ei n Querfiighawngeffify 0.8 Milial ruppep) Gesitzn saded ey PR 'fjruad FddpicPReffia- g

Wer kgt of fh¢ gihe ﬁw@ preRe (@5-Ohih prai 2833 Quasissiangsirday,basitzs | sodes os it 200 RHediAmalee

Et hyl Zfigphe e pgptihro & 10(s3ileaqigsypper|, By AR PRiNndB SMobel
di eyl—lartjmg&(%%ﬁ 'ﬂsg}‘f’a%%ﬁa?gﬁ‘gdwpﬂ PRI hi euni ger aus dEL f ol gendene
P d

c 7 R R O e,
Benz2¢ | 2-di met hyl am no- benzoat 2-i sopropyl -t h| oxant hon mt

Et hyl - ¢- QNMWoﬂan&uJHe@W& K 'H%ﬂ({h'fé?%émw K 8 L HRlngbdschleuniger aus den
Et hyl - 2- diigeatidnraaieh GarbRA% g ek it

Et hyl - 4- ctmﬁw&:ammammwylaﬁinabenzoat Di benzyl ket on mi t

Et hyl - 4- (BenmtrhityEtayIFd-Gicnethplaminebendéht

2- H8r ox yBeRzilmuit tipii-2-tinpinglamine-pere@an- 1- on nit Et hyl - 2- di met hyl ami no- benzoat
2- Hy dr oxe-ISopropyHilyidxarithqphmitBthyl-prdigethplartingbenedat  Et hyl - 4- di met hyl am no- benzoat
Benzi | - di iedpriepii-thiexentdn wif EthyEe-digiethylandinghetdegt! am no- benzoat

BeQ_’; | - di Qiteniyketon o By -Adlimetindlamina-@nzoptret hy| am no- benzoat 45

Di m&} hoxyR '%?@é’ﬂ“@?ﬂéﬁcﬁ*yh‘l gimgthygppinotezoget hy| ami no- benzoat

2-Hydroxy-2-methyl-1-phenyl-propan-1-on mit Ethyl-2-dimethylamino-benzoat
2-Hydroxy-2-methyl-1-phenyl-propan-1-on mit Ethyl-4-dimethylamino-benzoat
Benzil-dimethyl-acstal mit Ethyl-4-dimethylamino-benzoat
Benzil-dimsthyl-acetal mit Ethyl-2-dimethylamino-benzoat
Dimethoxy-acetophenon mit Ethyl-4-dimethylamino-benzoat
Dimethoxy-acetophenon mit Ethyl-2-dimethylamino-benzoat
Benzoin-methyl-ether mit Ethyl-4-dimethylamino-benzoat
Benzoin-methyl-ether mit Ethyl-2-dimethylamino-benzoat

45

10. Ein Dental-Werkstoff als lichthdrtende Paste mit folgender Zusammensetzung:

55
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D net hoxy-acet ophenon mt Ethyl -2-di nmet hyl am no- benzoat
Benzoi n-nmet hyl -ether mt Ethyl-4-di net hyl am no-benzoat Benzoi n-net hyl - et her
mt Ethyl-2-di met hyl am no- benzoaep d@1sk8eBPent al - Wer kst of f al s

lichthirtende Paste mt fol gender Zusamrenset zung: 50 55 10 1ii
111 h11121 lii! 11 1111 EP 0.315 186 Bi Gew chtsanteil ethoxyliertes
Bi sphenol A-di nethacrylat 80,00 Triethylen- gI yl@g{vmﬂgmﬁfacryl at

30&920562 3- Bor nandi on ethoxyheftés Blsphz'noll A’.‘-tv:llm;trr‘iacrylat Oﬂi_gﬁbouw
Et hyl - -4- di met hyl ami nof tg'y';°"d'm°thf°ry'?5 18 sufo- PQ%rreter hydr ophobes S102
50,00°10 11. Eine Meth '° "P{ NS i kr o- gef|ul | g? Dentlal - Wer kst of f nach
fol genden Schritten hg ﬁﬂ}iﬂ%ﬁmm% nzggrel tet] ei Ggerstg Paste zu,

bestehend aus: 15 Sub-Mlkrom er hydrophobes SiOz. 50,00

Gewi cht santeil ethoxy 0, 00

Tri et hyl en- gl ykol - di nmet hacryl at 20, 00 butyl | ertes Hydroxytol uol

0, 0125 K 2 \B

1,50 sub? gscnea pygedul § d’z'“a" °’kst°f'519°*bﬁ'9wéﬂr"t EPhEtes hogustplien:irean
u, bestehen aus:

Paste, bes %?ﬁ?h‘a“ ‘h?e

| Gewi chtsanteil etho vI iertes Bisphenal A-dinethacrylat 80,00

Tri et ¥yl en- gl ykol - di net hacryl at 20, 00 b|utGp|Nicmsamtas Hydroxyt ol uol
0, 0125 30 i TWAE - p‘s g arjd 4,25
sub- M kr onet er hydrop oxyle e s,'jj,;ethac '%% cg% 65(5:ht qbengenannte erste

und zweite Paste zus ﬂ,ehgg y ,@;; Vidilor di € M schungolomgerhcl b 2 1/2 M nuten.
EK_}Z Ei ne Met hode, UBbibyksroxial kro gefU lten ahneosat zqtof f herzustell en:
maim b®reitet eine ers ubHaiErbBetarthydrbgsbesisind auls: 40,00
Gewi cht santei | et hoxyrrertes Brsphenot—Adir et acTytat 80, 00

Triethyl en 20,00 butyliertes Hydroxytol uol
0, 0125 Ben%v(g)ufeip%grlenglgq;agg%re&&%hd aus: 0, 55 sub- M kr onet er

~ hydr oghobes S102 | ; ' -t-e—Raste—3us: 50
Gewichtsanteil
ethoxyliertes Bisphenol A-dimethacrylat 80,00
Triethylen-glykol-dimethacrylat : 20,00
butyliertes Hydroxytoluol 0,0125
30 2-hydroxy-ethyl-p-toluidid 4,25
sub-Mikrometer hydrophobes SiO2 50,00

und mischt obengenannte erste und zweite Paste zusammen und hértet die Mischung innerhalb 2 1/2
Minuten. :
35
12. Eine Methode, um einen mikro-geflliten Zahnersatzstoff herzustellen: man bereitet eine erste Paste zu,
bestehend aus:

\“",.
40 Gewichtsanteil
ethoxyliertes Bisphenol A-dimethacrylat | 80,00
Triethylen-glykol-dimethacrylat 20,00
butyliertes Hydroxytoluot - 0,0125
% Benzoylperoxid 0,55
sub-Mikrometer hydrophobes SiO» 50,00

Weiters eine zweite Paste aus: =

50
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55 11 - - R [1j 112 i1l EP 0 315 186 Bl Gew chtsanteil
et hoxyliertes Bi sphenol A-dinethacrylat 80,00
Tri et hyl en- gl ykol - di met hacryl atEP 0 315 180B00 5

butyliertes Hydroxytol uol 0, 0125 2, 3- Bor nandi on

0, 18 Et hyl - 4-di net hyl am no- benzoat 20, 00 sub-M kronet er hydrophobes
S102 50, 00 10 m scht obengenannte er@reﬂcmmte,xwei te Paste in

gl ei eher Menge zusa e +—eHe—vHsehun el nem hart enden
zahgy echni schen Ger °"h "e" L %hacﬁﬂﬁt g ne@” gefU lten

Dent al - Wr kst of f herz ﬁt Bef®i tet dine Ve folgt zu: 15

"P:ll§ °’§y°nu§nol A- di mgt hag'q 67,75 o

qw-(ﬁerJﬂmammo benzoat 0+ 94 bu&b( d ertgs Hydroxytol uol

0,02 2, 3- Bor nandi on sub-Mlkrometer hydrophobes SlOz Q. 205 00 -
Et hyl - 4- di met hyl am n 020 slub—Mler orat er hydr ophobes Si G2

15,0 25 weiters setzt nman di e besagt e Paste ei nem hartenden sichtbaren

Li cht 30 MR qbragenaniigyersis ynd Fwpite E?sF?e'" Qleichas Menge Zysammearingaiklivigt gieMigchung
Dent al - Wl SPYP périergep ﬁ“@FT’@ﬁhenr?&F?tber eitet eine Paste zu bestehend aus: sO
'Ic'ira :Me,fﬂ;?agin% Me Cf hv%l)m( l | e;ﬁérr%%ﬂﬁ eﬁ Bgr%[a]%er@?gb%%%gﬂ ar%ereitgt dingq:'aste wie folgt

but yisi ertes Hydroxytol uol 0, 002 2, 3-Bor nandi on

0, 05 Et hyl - 4-di net h)éll-am—ug—be:%ga_t 05—sub--M-kronet er hydrophobes
Si & 55,00 4 und setzt die besagte@ﬁ@@‘@“@i' fjem hart enden
Zahnbehandl ungsl I cht &Qox%mmgpne,{omgngm&mﬁevencbmgt lofds 1. Materiau
coposite dentaire al ciey@a-giykd-aimBRidnigtul ai r e, comgjoenantl de 15 a 55 % de
CM , cette chargel bitpisitestytdkyitdiust € de part) culeoe subrfi croni ques de
silice hydrophobe, de23-Bandndbd-8 m (0,01 a 0,{04 a0 de di anbtre, dispersé6es
dans une r6sine de di RByidcdimefylmnodbenzbatsph6noll - A B0hoxyl|6 cont enant

jusqu' environ 40 % enswiﬁgmﬁerl’dﬂrbnmmS§inonvg|nabl1és9°de tlype di met hacryl ate
al i pgatique, ainsi que des agents durcisseurs realisant |e durcissenent. 5
2. Mat 6ri QblesIBROARN dR BeStIPIB oinbm InBridn@heRHIbEBH LighD 30 Sektiidh RAGas. des noyens
pernmettant de realiser un mat6ri au photo-durci a un seul conposant. 3.

Mat 6r i aM, EREMIEolE VEDBHEN Mlkro-gefiliten Dentawwwsﬁﬁlhaﬁusiauercmmmnét dine Pasfo~ui au

aut o- dur c bestehétlas: CONMPO-
30

Gewi &ht santei | et hox
Tri et hyl en- gl ykol - di g

Gewichtsanteil
ethoxyliertes Bisphenol A-dimethacrylat' 36,00
Triethylen-glykol-dimethacrylat 11,00
- 35 butyliertes Hydroxytoluol 0,002
2,3-Bornandion 0,05
Ethyl-4-dimethylamino-benzoat ' 0,05
_ sub-Mikrometer hydrophobes SiO2 55,00
4 und setzt die besagte Paste einem héirtenden Zahnbehandlungslicht 30 Sekunden lang aus.
Revendications
5 1. Matériau composite dentaire & charge microparticulaire, contenant de 15 & 55 % de charge, cette

charge étant constituée de particules submicroniques de silice hydrophobe, de 1 & 41078 m (0,01 &

0,04 um) de diamétre, dispersées dans une résine de diméthacrylate de bisphénol-A éthoxylé

contenant jusqu'environ 40 % en poids de diluants convenables de type diméthacrylate aliphatique,

ainsi que des agents durcisseurs réalisant le durcissement.-

80 2. Matériau composite conforme 2 la revendication 1, contenant des moyens permettant de réaliser un
matériau photo-durci & un ssul composant.

3. Matériau composite conforme & la revendication 1, contenant un matériau auto-durci & deux compo-

sants.
55

4. Matériau composite conforme 2 la revendication 1, contenant un systéme durcisseur en trois parties,
d_estiné 4 produire un matériau photo-durci & deux composants et & durcissement infini.

T




sants. 55 4. Materiau conposite conforme | la revendication 11, contenant
un systbnme durcisseur en trois parties, destine a produire un mat6éri au
phot o-durci a deux conposants et ER @3asci8gs®Inent infini. 12111 EP 0 315
186 Bl 5. Materiau conposite conforne a |la revendication 1, se pr6sentant
sous la forne d'une sinple pate a photodurcissenment, qui est appli %ue ,
f agonnee®- e tMaFaY paMPoRlig ceRime 3y la é‘?%’?&‘ia‘tqndn sg, PrapRBtant v dorpe g’i”B‘? gimgla pate

dur cLssener'?f‘mgd{ﬂss"I"@Eh HF'@Q;"& e fagenneg et agsuity dyrglp Par PRYSHADLE IRV % a
chay ge ni cABPYPEIREM LY dechyl WAt : Conposant Parties en
poi ds” Di g6t rylate. I ~nol - t V| 7,75 - 36,00 10

D m~t ﬁacggll\gat%ﬁa d%miprgﬁltgt(a %"34‘”5%gf‘%%y%@ﬁa"%é‘%' goffe(%n?-' 16, 94 Anti oxydant (par
ex. butyl-hydroxytelubne) Q002 - 0 02 Agent dufci-sseur
0,05 - 0,20 Accel rgateur de dur GomREAENt Parties ergpaipls |- 0, 20

Particul es subm cr O HtRenR & iblspreRolAsHoRm00e $p792%6:0055, 00 15 7.
Mat 6r i;au conposi t e | asméiicRRieldeltitiyRNEgtocat i on 6| daos- leeeuel | es

particul es submi cr Qrangsxpdantiparok.lbugenyrgsitonghgbe ont opoe-do2i | lje de 1 & 4.10-8
m (0,01 a 0,04 an) | Agamduessi on noyenne des par}i cabse.20al gnt environ
20.10-7 cm (0, 02 a\jwAccéldritos 66 tecisbherce est & basg d0,06r &9 osjol de di oxyde
de sillclum 20 yRartiogés sulsmitnodguep de silice bydrapholpal N§eN-diSP8e b [ a 1 anme,
dont l®s particul esTont un daranbtre vartant enire I et 4.10-5 m (10 et 40
‘an) et portent, sur 100 nR2 d' aire, environ 0,5 mllinole de groupes

si | anol , 7.d6us54Rkd Sonfpesi®!chRsims @Né relsrdicativh ] ®fis BhuePRS sRRLAIRE suBMicFighaacR sibe
groupe si | apabphobeSbrt Ghd talMdlde A8 3.30-A%n (A 250104 EmK] ULAIMEBIdN Mopehnelidéparticules
speci fi que veignt 2o 20.90~7 ich (9,02 ue\et éite Bicd et @hse t'oni pérasobdd dioyle de siliclum

c' est 2R di rhgdrophile 25 pur, obtenu pai hyakelysel @ la famgregdopUipemarticples ong nradieradtre aeriaptaantre
consequent ,1 a0 om (RGDA0 gmpeipedent isiraiGd m? gaire, pavireri G2imillimoR delgequpesi siianol, de
conposi t e cond au'eliensont hydrapbiten @t pessident &p, sudrgh 3in (gEoyRRosilanad (-Bic(H) iPaieR S Rste de

| a 2, 3- bomeadaiiuerroununs Gire epécifiqud de 2000m¥e- 1! MyploaYiom BEANY araunss glapql(pippica-dirg une

Mat er i,au coniinep detelsrmupgsnesr gramger et prNTEREGIEMOPNVIER 2000 soupesyiijanc! haegartigyient s
durcisseurs et |les accdl 6ra- 30 teurs de dur?i senent sopt2 chol si s garm’
| es pairés "éﬁﬁ'{g‘ﬁgﬂ"&?@?‘f" onformg 2 laravendication 6, dans lqauel le.durcisenr f7 AR 1A 2o B8RBI00at e
d' 6t hyl e beATPriPR2 Jd &gmeYiamnoReoAP A5J¥'8ni nobenzoat e d' 6thyle benzile
associ e gu I\%_ T &1@(}"}‘1 Li BohtS) % Zlg%ﬁldggﬁk réyé S %’ bef BE Eébméldl'u;cgﬁemgaeme@%@léra-
associsee " au s dll {ibdismabdOMNGRS Batnee pmfggvem?s;u SopY opy! - t AI oxant hone
associ ~e al, RiotHahadch 25didd teRrditiylkenzyl - c6t one associ ee au

( J . thﬂﬁgﬁm olen (
_4-di met hyl aighig BRPdPal £difehiidnihdBertbePEtijle CEL ONE associ ee au

2-di net hy| ajghie bRBAO AL LditswfiddthdBerzodiyy @6ty - 2- mdt hyl - 1 - ph~nyl - pr opane- 1
- 0ne associ Higopripyldhickaitiind yisatide valiediAditizenirdbdnkdael dsti
2- hy dridxy - 2o-isdpkdpyitthidxafthdma yisso@éeoqpRtiméthytminobaeaats diishyleu
4- di met hy| adibenfybestone asseciél at4dihdéhytbimrebdmdatecdidtafle de benzil e associ 6 au
4- di Bt hy| adibenzybefitane atseciéd @it Anjmh@hytimirdbingeatecditale de benzil e associ 6 au
2- di bt hyl aﬁwﬁmd@b&e?rmémlé-Rﬂélwtmwaee'ﬁprwasmk?at%ﬂ!@pﬁ%'ﬂf@e'&%%é:ﬁ%ﬁe au
4- di-i6) hy | AThvdolermétyd-phénypronane-Hpreaensits s timpgapirbenzeaindflde 5
2- di nbt hyl adineiotnsialsiaanzie seprf 46’6_’?%'?"'%1"35??? “H'{-? benzo-| he associ 6 au
4- di 6t hyl SAinsionaceisl sie banzje %sﬁ?félﬂ 2-diméthylaminobenzoate d'éthyle

diméthoxyacétophénone associée au 4-diméthylaminobenzoate d'éthyle
diméthoxyacétophénone associée au 2-diméthylaminobenzoate d'éthyle
éther méthylique de benzoihe associé au 4-diméthylaminobenzoate d'éthyle
éther méthylique de benzolne associé au 2-diméthylaminobenzoate d'éthyle

50
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6ther nethylique de benzo-ine associe au 2-di m-thyl am nobenzoate d' ethyle
0 55 ° EP0315186B1 10. Mat6riau conposite dentaire constitue d une pate
phot o-durci e de conposition sui ER@t345 18 B1di n6t hacryl ate de bi sphinol -A

6t hoxy16 80,00 parties en pds di mthacryl ate de
trifthyl gne-glycoi ~
0, 012 5YI0.-9M2t§rgay%gpﬁ)paiﬁequt@imaconsﬁtué d'une péte photo-durcie dze%bggosiggndgugé tet O lu~ne but yI 6

0, 18-10 4-di n6t hyl am nobenzoate d' 6t hyl e

0, 18 sdin&thdmdrnwiae ¥1sphehoiLhegdtAdxydNi cr gy ;

50, 00 11. Proc~d6 de fabrication d' un 5rr’geri au corr'pcucj)dsai%fagtd'gnst ks gdg char ge
mcr%p@imémdqﬁyxate:@qommhyneaei-gﬁaol 6t agesoconsisst ant A @ preparer
une prenl bre pate avec Parties en pds 25

Di met MRXIEREHEOINENS HWtyddl - A 6t hoxyl e 80, 00 MiomAshacr yl at e mde

triet hg/l ene-gl ycol, 20, 00 Hydr oxyt ol uene butyl 6

0, 81%5 P eflaf¢zoyle 0,280 Si"ice hydrophobe

submi cf o . 50,0 6parer une seconde pAte avec Parties en
pds 36‘{ di:féhy1aninobenzodte gf);gﬁﬁuﬁcr ylate do Hdthenol™ A 6t h8xyl 6

80, 00 O PRI Hyat Bl e | =gl ycol 20, 00 Hydroxyt ol uene

butyl 1 Hy, e e bg%g%%gﬂghydroxyet hyl - p-t ol ui di ne

4, 251544abmicroniques Silice hydrophobejosz)tyﬁ Creni que

50, 00 nmel anger ensenble | esdites premiere et secorde pates et faire durcir

e nblange en |'espace de 2,5 minutes. 45 12. Proced6 de fabrication d'un
mat 6ri au conposite dentaire a charge m'crolp rticulaire renant: |a
=2 %‘\Vg’es'

prﬁ%ar 6&11 9 éljlﬁ'éa 'F%iﬂril g'tu% tpgprft?i e giﬁrgsdgicrgqf’rticﬁggp comprenant les
Di WEt’hacr §PRESSONfista ﬁas%thn - A et hoxyl 6 80, 00 Di nbt hacryl ate de
tri 6t hyl ene-PGPYFELIe Premere B8° B6° Hydr oxyt ol ubne butyl e
0, 0125 Peroxyde de benzoyle Q,.55.-Si | i ce hydrophobe
submi crloni que 50, 00 55 | a preparatj datiee eppds Jeconde pate avec , ~
~~H g .. ..t Es UTEkhehbdrihte de bisphénol-A éthoxylé 80,00
Diméthacrylate de triéthyléne-glycol 20,00
Hydroxytoluéne butylé . 0,0125
Peroxyde de benzoyle 1,50
Silice hydrophobe submicronique 50,00
30 .
préparer une seconde péte avec
. Parties en pds
% Diméthacrylate de bisphénol-A éthoxylé 80,00
Diméthacrylate de triéthyléne-glycol 20,00
Hydroxytoluéne butylé 0,0125
\\/ 2-hydroxyéthyl-p-toluidine 4,25
© Silice hydrophobe submicronique 50,00

mélanger ensemble. lesdites premiére et seconde pates et faire durcir le mélange en I'espace de
2,5 minutes. '

45 12. Procédé de fabrication d'un matériau composite dentaire & charge microparticulaire, comprenant :
! la préparation d'une premiére péte avec

Parties en pds
50 Diméthacrylate'de bisphénol-A éthoxylé 80,00
Diméthacrylate de triéthyleéne-glycol 20,00
Hydroxytoluéne butylé 0,0125
Peroxyde de benzoyle 0,55
Silice hydrophobe submicronique 50,00
55 ' - L
la préparation d'une seconde péte avec ' . /

o



EP O 315 186 Bi

d' 6t hyle

EP 0 315 186 B1

Parties en 'pds Di net hacryl ate de bi sphénol
90, 00 Di mthacryl ate de triethyl ene-glycol
0,0125 2, 3-bor nanedi one
20,00 Silice hydrophobe subm cronique
| e mel ange en parties egales desdites prem ere et seconde pftes,

0,18 4-

- A 6t hoxyl e

20, 00 Hydr oxytol uene butyle
di n6t hyl am nobenzoat e

50, 00 10
et

| "activation du n6l ang

e al'alde d un d!sp05|t|

I"lu- r\r\f‘r\l nln -F

f Pﬂ-ﬁ’es@H béd

it O

ssenent pour

techni que dentaire.
dentig{,re A charge mi cr
suivante 16 Parties el
20 ° I
Hydr oxyt ol uene butyl e
0, 20 4-di n6t hyl am nobg

1%

'@?ﬁacaﬁ;aﬂerbéph

e

'-bornane one

e tri~thyl

Ie%aa*%qr VAL i

subm croni que

itgsiheemip, plserandepaias

| #99P epa
-A
col

sph
bne-
3-b ned
20 O%Ece

4-diméthyl zoat d'étoI02 2
@é@iﬁ%‘. Woilconique 020 Sl

vi si bl;g de durci ssement pour technique dentaire pendant 30 secondes.
Proced6 de f alfrT%2089 ghpaties Agales dpRs

au conposite

ation de la pfte

t hoxyle 67,75 K-
16, 94

one

nydr ophobe

bte a une lumere

14.

e mcro articulaire,

ﬁ%ﬂqtqge EFE‘a"‘Part ies en

0, 05 4-di met hyl am nobenzoat e

55,00 40 et

pour t echni que

conpr enant : ba“"’atm" du pélangg %baéqed’tlincﬂ?p?f‘t'ﬁ%d%’ésﬁﬂ“?f‘b?ﬂé‘f
pds D nd blsphen -A eth I i
Bi ot haci'91 FEaaEs }a{,"c ghedi 1 Sopeane dep i S i sreeie e oBERY L
0, 002 B, 3- bona e
d dt hy| e 0 05 f:l Lico h\lrlrnnhnhn c||hm craoni nnn
| ' exposition de cettelpate a une |umiere de durcPartieseergs
dentaire pendant 30 sgQasuétRderylafdeDispRadi-A thoxyls 67,75
o 2 Diméthacrylate de triéthylgne-glycol 18,94
Hydroxytolugne butylé 0,02
2,3-bornanedione 0,20
4-diméthylaminobenzoate d'éthyle 0,20
! Silice hydrophobe submicronique 15,00

25

ot l'exposition de cette pate & une lumidre visible de durclséement pour technique dentaire
pendant 30 secondes. .

14. Procédé de fabrication d'un composite dentaire & charge microparticulaire, comprenant :

30

la préparation d'une péte constituée de :

Parties en pds

35

Diméthacrylate de bisphénol-A éthoxylé
Diméthacrylate de triéthyl@ne-glycol
Hydroxytoluéne butylé
2,3-bornanedione
4-diméthylaminobenzoate d'éthyle

40

Silice hydrophobe submicronique

36,00
11,00
0,002
-~ 0,056
0,05

55,00

et I'exposition de cette béte a une lumiére de durcissement pour technique dentaire pendant 30

secondes.

45

50
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