HanonHuTen o1 CUSIOLLEN YbIOKU
Fillers for a radiant smile

Hidden inside — Performance outside!
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C onpefenéHHoro BpemeH HamoIHATENN CTasv YEM-TO BOMbLLNM,
4YeM MPOCTO IKOHOMUHYECKM BbIFOLHON COCTaBSHOLLEN NOMMMEPOB.

C NOMOLLbIO HAMOHUTENEN XaPaKTEPUCTVIKM NONMMEPHON CUCTEMBI
MOTYT BbITb LieNeHanpasIeHHO N3MEHEHbI 1 aAanTUPOBaHbI K OCOObIM
TpeboBaHUAM.

Haw otgen HPF The Mineral Engineers padpaboTan MHOXeCTBO
BbICOKOA(EKTVBHBIX HAMOMHUTENEN A5t MPVMEHEHWSI B CUTMKOHOBbIX
1 NOMMAVPHBIX CENOYHBIX Maccax, a TakKe B KOMMO3nTax.

CnenoyHbIn Matepran
dental impression material

For some time fillers are far more than only economical materials for
diluting polymers. By applying fillers the characteristics of the polymer sys-
tem can be changed purposefully and can be adjusted to special
requirements.

HPF The Mineral Engineers has developed a variety of High Performance
Fillers for use in both silicone and polyether based dental impression
materials as well as composites.

Kpuctobanut onA CUIMKOHOBbLIX CIIEMNKOB

Cristobalite for silicone impression material

KpucTtobanuT - 3T0 BbiCOKOTEMMEPATYPHaA MoanbmKaums KeapLa.
Ero npov3BogaT 13 keapLia nytem HarpesaHus cabiwe 1000 © C.

B pesynbTate KanbUMHUPOBaHVS MOy4aeTcs MUKPOBUOMOMMYECKN
6e3BpeAHbIN MaTepuas C BbICOKOW CTENEHbIO BENM3HDI.
KpucTtobanmTtosas Myka TOHKOIO 1 y/bTPATOHKOrO rnomosia SBiseTcs
naeanbHO OCHOBOW A1t CUSIMKOHOBBIX CIEMOYHbIX MaTepuasios.

BbiGop nogxosiiero HanoIHUTe st MO3BONAET A0OUTLCS OYeHb
BbICOKOW CTEMNEHN HAMOHEHUS! MPU COXPaHEeHU TPeGYEMOI BI3KOCTI
C/IeMnoYHON Macchl. Tem cambIM [OCTUraeTCcs MakCMaslbHas TOYHOCTb
cnenka npu MUHAMM3aUMn yCaaKuy B MpoLecce peakumm. Kpuctobanmt
06nafaeT BbICOKOW CTeNeHbio 6e/naHbl, yilydlliaeT OKpaLLVBAaeMOCTb
C/EMNKOB, NMPWOAET HEOBXOAMMYIO 31AaCTUYHOCTL U TBEPAOCTb MO
LLlopy. CremyeT NOAYePKHYTb, UTO BCE M3ME/TbYEHHbIE MPOAYKTbI Ha
OCHOBE KBapLa 1 KprcTobannTa, onvcaHHble B AaHHOM MPOCMEKTe,
coflepyKaT OueHb He3HAUMTESbHYIO [0S0 KPYMHbIX YacTuL, 3TO BAKHO
N9 PYHKUMOHATBHOMO MPUMEHEHIS.

Huxe npviBeaeHbl CBOMCTBa KPUCTOBAINTOBOV MyKM TOHKOMO U
YNbTPATOHKOMO NMomosna:

* BbiCOKad CTemneHb Oen3aHbI

* Laasias obpabotka 6e3 NCTMpaHns

* CY)KEHHbIe rpaHuLibl MPaHCOCTaBa, CoaepKaHmne rpybbix
hpaxumin oONTUMU3NPOBAHO

* MUKPOBMOOrMyecky H6e3BpeneH

* BO3MOXKHa 06paboTKa NOBEPXHOCTW BblIOpaHHbIM CIaHOM
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Cristobalite is a high-temperature modification of quartz. It is made from
pure silica by heating it up to more than 1,000 °C. As a result of this
calcining-process a microbiological harmless mineral with outstanding
brightness is obtained. Cristobalite fine and ultra fine flours are the ideal
base for silicone dental impression materials.

The selection of suitable fillers enables a very high filling degree with
acceptable viscosity of the impression compounds. That way the highest
possible precision of the casting compound can be realized by minimisation
of shrinking during reaction. An excellent colouring power and desired
elasticity as well as shore hardness of the compound can be achieved by
application of this very white cristobalite.

It is to be emphasised that all quartz and cristobalite powders, as described
here, contain a very low fraction of coarse particles. This is crucial for the
functionality of the application.

Overview of properties of cristobalite fine and ultrafine flours for dental
applications:

* high brightness

* abrasion-free processing

* narrow grain size distribution, coarse grain optimised
* microbiological harmlessness

e specially adapted surface treatment available



SIKRON® 1 SILMIKRON® - HecunaHnanpoBaHHaA Kpuctobanutosaa Myka AsAa CToMaTosiornm

SIKRON® und SILMIKRON® - untreated cristobalite flours for dental applications

MapameTp SIKRON® SIKRON® SIKRON® SILMIKRON®
properties SF 3000 SF 4000 SF 6000 805-10/1

["paHcocTaB
grain sizes duo (MK/m) 1> 1> 10 0.2
dsg (MKM/HM) 6,0 5,0 35 05
dgg (MKM/um) 19,0 15,0 9,0 1,0
S X/D65 91,5 92,1 92,5 92,0
color
Y/D65 96,5 9722 97,0 97,0
Z2/D65 103,8 104,6 105,1 104,0
3Hayenve pH 8,2 8.2 8.2 85
pH-value
2
MnoLuaab NoBepxHOCTV (M2/r) 30 40 50 20
surface (m2/q)
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OnTumanbHaA obpaboTka
Excellent processability

O6paboTka NOBEPXHOCTU ANA ONTUMasIbHOro
B3aMMOOENCTBMA Mexay
HanosHUTENEM 1 NOIMMEPOM

KpuctobanntoBas Myka TOHKOrO NoMoJsia ¢ CUIaH3MPOBaHHON
MOBEPXHOCTBIO 13 NMHENKM npodykTos SILBOND® crneupiansHo
paspaboTaHa 415 UCMOJb30BaHNS B CUIMKOHOBBIX CIEMOYHbBIX
mMaccax Tina RTV2. CunaHnsaums noBepxHOCTY, afanTupoBaHHas
K MOJIMMEPHON CUCTEME, SBNSIETCS rapaHTOM OMTUMasIbHOrO
COEVHEHSI CO CBSA3YIOLLIM BELLEECTBOM U OT/INYHOW
obpabatbiBaeMoCTy. Takxke OOCTUraeTCs naeasbHas peryamposka
BA3KOCTY MPW BbICOKOW CTEMEHW HANOHEHWS.

Tun 06paboTKM MNOBEPXHOCTU YKa3bIBAETCS TPEXOYKBEHHbIM
KOZIOM, KOTOPbI foBaBnseTcs K 0603Ha4eHo pasmMepa rpaHy/i:

MST ob6paboTaHo MeTakpuCUIaHoOM
RST obpaboTaHo TPMMETUICUIAHOM

4 TpumeHeHve B cTomartonorun | dental applications

Surface treatment for
optimum interaction between
filler and polymer

Surface treated cristobalite fine flours of the product line SILBOND®
have especially been developed to be employed in silicone impression
materials type RTV2. The surface treatment specially adapted to the
polymer system has been applied to the filler in order to guarantee an
optimum bond to the binder and to enable an excellent processability.
A perfect adjustment of the viscosity at high filling degrees is achieved
as well.

The type of surface treatment is defined by the following threeletter code
added to the characteristic grain data:

MST treated with Methacrylsilane
RST treated with Trimethylsilane



MapameTp SILBOND® SILBOND® SILBOND® SILMIKRON®
properties 3000 RST 6000 RST 8000 RST 805-10/1 RST

['paHcocTaB
grain sizes dyo (MKm/um) 15 1,0 1.0 0,2
dso (MKM/Um) 6,0 3,5 2,5 0,5
dgo (MKM/pm) 19,0 9,0 6,0 10
Lser X/D65 91,0 92,0 92,0 92,0
color
Y/D65 96,0 97,0 97,0 97,0
Z2/D65 104,0 104,0 104,0 104,0
3HaveHre pH 85 85 85 85
pH-value
2
Mnowans NoBepxHOCTY (M2/r) 30 50 8,0 17
surface (m2/g)

SILBOND® n SILMIKRON® - onAa cunmkoHoBbIX cnenkoB Tuna RTV2

SILBOND® and SILMIKRON® - for silicone impression material type RTV2

Pestome

Cnenkun BbICOKOM TOYHOCTU 1 ONTUMasibHOe BpeMA hOpMOBaHmA
KpunctobanutoBast Myka ToHkoro nomorna SILBOND® nossonsiet
[OCTUraTb BbICOKYK TOYHOCTb C/EMOYHbIX Macc. banaHc mexay
TOYHOCTBIO CIEMKOB 1 BPEMEHEM WX 3aCTbIBaHMS OMTUMAaSIbHO B
CBSI3YIOLLIEN CUCTEME, UTO UMEET peLLatoLLiee 3Ha4YEHVe Kak anst
nauneHTa, Tak 1 os ctoMartosiora.

MpeanbHble CEHCOpHblE CBOMCTBA AJ1A NaumeHTa

Bnarogaps ctabunbHOMY Ka4eCTBy MOMOSA B YCTAHOBKE,
YCTOVYMBOW K UCTMPAHNIO, NCKITOYAOTCS MOCTOPOHHME MPUMECH,
TaKMe Kak »kenes0. 3a cueT athheKTVBHOM BO3OYLLHOM cenapaLijm
OrPaHNYMBAETCS COAEPXKaHME rPyObIX hPaKLM, YTO NO3BONSET
MONYYNTb NAgaSbHbIE CEHCOPHbIE CBOMCTBA, KOTOPbIE TaK BaKHbIE
0719 NauneHToB.

Summary

Precise impression and optimized moulding time

In using SILBOND® cristobalite fine flours highly accurate casts can be
obtained. The very important balance between the exactitude and the
length of time for the moulding process for both patient and dentist is
optimized in regard of the binder.

Ideal sensory quality for the patient

Contaminations are prevented through extensive cleaning- and iron-
free grinding processes on abrasion-free milling units. Furthermore
highly efficient air separation allows an optimum limitation of coarser
grain fractions. Thus a consistent and ideal sensory quality, which

is important for the patients, is assured.
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CTomMaTonornyeckmne KOMMnoauTsl COCTOST, cpeav MPoYero, 13
METaKPUIATOB, TaKNX Kak BUCeHON-A ravuyaunMeTakpunaT
(6rc-TMA) 1 gMeTN TPUSTUNEH KoL MeTakpunaT (TEGDMA)

B kayecTBe Ha30BbIX MOHOMEPOB. [1of onpeaen&HHbIn MOHOMEP
noabuvpaeTCcs HaNoHUTESb B 3aBMCUMOCTY OT LIEIEBOro HasHau4eHus.
[ns nanbHenLwero NpUMeHeHs, B Maccy BBOAATCS CTEKI10, KBapL,
nnn hapdop A1 YMEHbLLIEHNS yCaaK NMonMMepa, YyudllieHs)
MEXaHNYECKIX CBOVICTB, HACTPOWKI OMTUYECKIX MoKadaTenen nm
BUOMMOCTU B PEHTTEHOBCKMIX Jlydax.

CTomaTonorn4eckimne KOMNo3suTbl CNOSb3YIOTCS A1S repMeTy3aLmm
MoMOCTEN NN TPELWH B 3yOHOM aMaii 1 COCTOST 13

HaMoOTHUTENEN N OPraHUYECKOM MaTPULbl 13 MOAUMULMPOBAHHbIX
akpunatoB. CTOMaTONOMMYECKE KOMNO3UTbI MPEVMYLLIECTBEHHO
Y®-otBepxaaemble. [10 3TON NpU4mHe, KpanHe BaXKHO, YTOObI
rokasaTesb NPeoMAEHNS UCMOML3YEeMbIX HANOHUTENEN NOAXOAWN 415
MOHOMEPHbIX cMecel (1,52-1,53). 3To rapaHTUpyeT OTBEPXKAEHWE AaXe
TOJICThIX C/TIOEB MaTEPUAIOB.

Dental composites consist of methacrylates such as bisphenol-A
glycidyl methacrylate (bis-GMA) and triethylene glycol dimethyl
methacrylate (TEGDMA) as base monomers. The monomers in
question are filled with different fillers depending on the application.
Also depending on the application, glasses, quartz or porcelain are
used to reduce polymer shrinkage, improve mechanical properties,
adjust optical properties or improve X-ray visibility.

Dental composites are used by the dentist to seal cavities or cracks

in the enamel and are composed of fillers and an organic matrix
consisting of modified acrylates. Dental composites are predominantly
UV-curing. For this reason, it is crucial that the fillers used have

a refractive index suitable for the monomer mixtures (1.52-1.53).

This ensures that even high layer thicknesses can be cured.

[TloneBon wnaTt Asaa CTOMaTOMOMMYECKMX KOMMNO3NTOB

Feldspar for dental composites

MpoayKTbl 13 nonesoro Lunara ek MICROSPAR® 1351
MPeLCTaBNsSoT COBON NASaNbHYIO abTepHATUBY CTaHAAPTHBIM
1CMOb3YyeMbIM HAMOHUTENSIM, KOTOPble 06ecneynBatoT aHaoryHble
VAN yyHLLEHHbIE MEXaHUYECKIME CBONCTBA B OTBEPMAEHHBIX
KOMMO3UTaX.

MoneBble LWNaTbl COCTaBNAMOT NMouT B0% OT BECa 3eMHOI KOpbI U
ABASKOTCS CamMOM PACMPOCTPAHEHHON MUHEPaUTbHOW rpynnoi. onesom
LnaT nNpeacTaBnseT cobom XUMUHECKI CTOVKUIN KapKacHbIN CUMVKaT.
CTpyKTypa YactuL, umeeT hopMy TONCTbIX NnacTuHok. HPF nponssoauT
KauMeBbIN 1 HATPUEBIN MOJEBbLIE LUMATbI MyTEM CIOXKHbBIX MPOLECCOB
cenapaum, KnaccurKaLmm 1 3mensHeHns.

CsoiicTBa:

* BbICOKasi CTerneHb 6en3HbI

* XVMUYECKas yCTOMYMBOCTb

® OCTaeTCsd Npo3padHbiM B CBA3YIOLLIMX BELLECTBAX
® HU3KUN UHOEKC npenomneHna

6  [MNpumeHeHve B cTomatonorun | dental applications

The feldspar products of the MICROSPAR® 1351 series represent a
perfect alternative to the standard fillers used. They provide the same
or better mechanical properties in cured composites.

With almost 60% by weight of the accessible earth crust, feldspars
are by far the most common mineral group. Feldspar is a chemically
resistant silicate with a thick slated grain morphology. HPF produces
both potash and soda feldspar, which are separated, classified and
finely ground using complex processing techniques.

Properties:

* High degree of whiteness

 Chemical resistance

e Transparent behaviour in the binder system
* Low refractive index




B Tabnuue Hke npeacTaBfieHbl CBOMCTBA pasHbIX
HanonHuTenen. PasnnyHas cteneHb HanosHeHUs CBsidaHa C
YCTaHOBJIEHHOW /151 BCEX OAVHAKOBOW BA3KOCTbHIO.

B mononHeHne K cTaHaapTHbIM NPOAyKTaM, B Hallem
accopTUMeHTe npeacTasieHs! npoaykTel MICROSPAR®,
KOTOpbIE MPOLLV crieLmanbHyto 06paboTKy U UMEKOT HU3Koe
copepykaHne npumecen Ha nosepxHocT (MST-S). 3T1o MoxeT
okasaTb MOMIOXKUTESIbHOE BIIUSHME Ha CTabWIbHOCTb MacChl Mpu
XpaHeHn koMnosuTos. Bee npoaykTsl MICROSPAR® nmetoT
MOBEPXHOCTHOE MOKPbITVE, KOTOPOE 0becrnedrBaeT onTUMasTbHYHO
VIHTErpaumio HanoHUTENA B MOSIMMEPHYIO MaTPULLY.
CrnaHnsaLmsa BOSMOXKHa Ha PasHbIX YPOBHSX, HO, BO M30eXaHue
MEXaHMYECKOro MOBPEXOEHUS, Mbl peKoMeHaoyeM 6a3oByto
Bepcuto. MST B HasBaH1W NPoayKTa 03Ha4aeT NoKpbITME
METaKPUIOBbIM CUIAHOM.

The types examined are shown in the following table with their
respective properties. The different filling degrees result from the
same processing viscosity for all fillers.

In addition to the standard grades, other MICROSPAR® grades

are offered which have undergone a special process and have a
low content of secondary group elements on the surface (MST-S).
This can have a positive effect on the storage stability of the
composites. All MICROSPAR® products have a surface coating that
enables optimum integration of the filler into the polymer matrix.
Silanisation is possible at different levels, but our basic version is
recommended to avoid mechanical failure. The designation -MST
in the product name refers to a coating with methacrylic silane.

O630p NPOTECTUPOBAHHbLIX MPOAYKTOB N NX CBOUCTB
Overview of products and properties investigated

MapameTp MICROSPAR® MICROSPAR® OeHTanbHoe cTekno | dental glass
Properties 1351-600 MST 1351-900 MST 3 MKM | ym MST
dso [MKM | um]* 3,50 0,70 30
BET [M2/r|m2/g]** 3 15 23

*nasepHas avdpaxums | laser diffraction * *Tunosble 3HauYeHns | typical values

MapameTtp MICROSPAR® MICROSPAR®
Properties 1351-600 MST-S 1351-900 MST-S
dso [MKM | um]* 3,50 0,80
BET [M?/r|m2/g]** 11 18

*nasepHast puchpakLms | laser diffraction **Tunosble 3Hadenvs | typical values
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Mpon3BoaCcTBO KOMMNO3NTOB

PaccmoTperHble Mapkin MICROSPAR® 1351 Gbinv BBEAEHBI B CMECh
oucteHona A ravumgnnoumveTakpunata (6uc-NMA) n TpustuneHa
anmeTunmeTtakpunat rankons (TEGDMA). CooTHoLLeHre cmecn Brc-
'MA /TEGDMA cocTasuno 80/20, a B ka4ecTBe (hOTOUHULIMATOPHOMN
CUCTEMbI — KaMPOPXMHOH 1 2-OUMETUNAMHOITUIMETaKPUAAT.
BeeneHve HanonHWTeNs OCyLLEeCTBAA0CE C MOMOLLBIO CKOPOCTHOMO
MUKCepa.

N3roToBneHve o6pasuos AnA
MCNbITAHNA Ha U3rnb B TPex Toukax

[MPOYHOCTb Ha M3rnb OTBEPXKAEHHbLIX KOMMO3UTOB ONpeaensncs B
cooteeTcTBUM C ISO 4049. OTBEPXAEHME KOMMO3UTOB MPOBOAMIOCH
¢ nomolLLpto Heraeus HilLite Power B TeveHne 90 cexkyHa,. O6pasubl
obnyyanunce ¢ 06enx CTopoH. Nocne cHATUS 0BpadLbl XPaHUINCh

B TeveHne 24 4 npu 37 ° C B AEVOHU3MPOBaHHOM BOAE, Nocae

4ero Harpy>kamee 0o paspyLueHvs. Mpu 3TOM pPerncTprpoBasioch
ycunve, npunaraemoe npv N3nome.

8  [pumeHeHve B cTomatonoruu | dental applications

Production of composites

The considered MICROSPAR® 1351 grades were incorporated into a
mixture of bisphenol A glycidyl dimethacrylate (bis-GMA) and triethylene
glycol dimethyl methacrylate (TEGDMA). The mixing ratio bis-GMA /
TEGDMA was 8020, and as the photoinitiator system, camphorquinone
and 2-dimethylaminoethyl methacrylate were used. The incorporation of
the filler was carried out by means of Speedmixer.

Production of the three-point
bending test specimens

The flexural strength of the cured composites was determined according
to I1SO 4049. The curing of the composites was carried out by means of
Heraeus Hilite Power for 90 seconds. The specimens were irradiated on
both sides. After demoulding the specimens they were stored for 24 h at
37 ° C in de-ionized water. Subsequently, the test specimens were loaded
until breakage and the force applied at break was recorded.



HanonHutenb CTeneHb HanosHeHnAa*[%] Mpo4yHoCTb Ha nanom [Mrla] E-mopynb [MIa]

filler filling degree* [wt.%] flexural strength [MPa] e-modulus [MPa]
[eHTanbHOe CTeKNo
dentalglas 72,35 102 7851
3.0 MST
MICROSPAR® 1351-600 MST 70,50 112 7513
MICROSPAR® 1351-600 MST-S 70,50 119 8849
MICROSPAR® 1351-900 MST 70,50 106 7605
MICROSPAR® 1351-900 MST-S 70,50 104 8275

*Llenesas cTeneHb HanonHeHs Ans Bcex cmeceit 51% oT obbema, YTo COOTBETCTBYET YPOBHIO HanosHeHus 70,50% ang MICROSPAR. Mo 3Toit npudviHe CTeneHb HanoHEeHVs USMEHSETCS CO CMECHIO.
The target filling degree for all mixtures was 51% by volume. This corresponds to a weight filling level of 70.50% MICROSPAR. For this reason, the degree of filling varies with the blends.

PesynbTtaTthl Tecta MICROSPAR®
B CPaBHEHUN CO CTOMATOSIOMMYECKUM CTEKIIOM

Test results MICROSPAR®
compared to dental glass

VicnbITaHnsa nokasanm, YTo MexaHu4eckast mpoYHOCTb U3Oenui, The tests showed that the mechanical strengths of the products
narotosieHHbIx ¢ MICROSPAR®, Bhille, Yem y pacnpoCTpaHEHHOro manufactured with MICROSPAR® are higher than those of a commercially
CTOMaTOOMMYECKOro CTekna. available dental glass.

Mockonbky MICROSPAR® o6nanaet oueHb HU3KOw Since MICROSPAR® only has a very low opacity (35%), tests were also
CBETOHEMNPOHULIAEMOCTbIO (35%), TECTbI MPOBOAUINCH TAKXKE C carried out with blends with commercially available dental glass. The
MPUMECHIO MPVBBIMHOrO CTOMATOSIONMYECKOro cTeka. B kavecTse already mentioned above dental glass was used. The results of the
CTOMATOIOMMHYECKOro CTEK1a UCMONBb30BAIIOCh YXKE YNOMSAHYTOE examination of the opacity of the blends are still pending and were
BbILLIE CTEKJ10. Pe3y/bTaTbl MPOBEPKN Ha CBETOHEMNPOHNLIAEMOCTb therefore calculated in advance (see table). The dental glass used has
CMecei eLle He MNoJslyYeHbl U paccyuTaHbl NpeaBapuTenbHO an opacity of 480%, that of the MICROSPAR® is 35%.

(cMm. Tabnmuy). Vicnonb3yeTca CTOMaToNorMyeckoe CTeks1o co
CBETOHEMPOHMLIAEMOCTHIO 480%, Yy MICROSPAR® - 35%.
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Bce oeno B cmecu
It depends on the mixture

HanonHUTeNs CTeneH_b HamnosIHeHnA™* [MpoYHOCTb Ha n3nom E-monynb PacyeTtHan

Aller filling degree* flexural strength e-modulus CBETOHeNPOHNLIAEMOCTb

[%] | [wt.%] [MPa] [MPa] calculated opacity [%]
dertal gl /1351500 T 71,50 na 8599 185
ool gl 1351 B0ONST 7200 1og 8387 282
il s 1351 600 TS 7150 105 8036 185
Gt g /135 60D ST 7200 107 8635 282
Gertal s /1351500 ST 7150 90 7680 185
el s /139 500 ST 7200 105 8078 282
Gontl s 1351 300 TS 7150 n 86/ 185
Genal s 1351500 ST 7200 107 8070 22

* LieneBas cTeneHb HanonHeHvst Ans Bcex cmeceit 51% oT obbema, YTo COOTBETCTBYET YPOBHIO 3anonHeHuns 70,50% ans MICROSPAR. Mo 3Tol NpuymnHe CTeneHb HaNOSIHEHUS 3MEHSIETCS CO CMECHIO.
*The target filling degree for all mixtures was 51% by volume. This corresponds to a weight filling level of 70.50% MICROSPAR. For this reason, the degree of filling varies with the blends.

10 [pwvimeHeHue B ctomatonioruv | dental applications



BbiBOObI

- [obaBneHne cCoOOTBETCTBYIOLLIErO CTOMATOJIOMYECKOrO CTeKNa
3HAYNTESIBHO Y TydLLIAET CBETOHENPOHNLIGEMOCTE MPOAYKTOB
MICROSPAR®,

- MexaHn4eckne CBoCTBa KOMMO3UTOB C HaLUVIMI HANOSHUTENSMM
MMEKOT JTy4LLUYHO NPOYHOCTb Ha U3JT0M, YeM Mpu NCMNOIb30BaHNN
HYACTOro CTOMaTOJ1I0rM4eCKoro cteksna.

Conclusion

The addition of appropriate dental glass significantly improves the
opacity of MICROSPAR® products.

The mechanical properties of the composites with the blend tend to
show better flexural strengths than the mere use of a dental glass.

7\ . N
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KomMneTeHumMA B HaNONHUTENAX

pynna komnaHu Quarzwerke SBASIETCS CEMEVHBIM MPEAMPUSTUIEM U
yxe 6onee 135 NeT 3aHMMaETCs NPOU3BOACTBOM MUHEPAIBHOMO ChIPbSI.
OCHOBHOE BHVMaHWe yaenseTcsa nodblbe, oboralleHnto 1 nepepaboTke
MPOMBILLIEHHBIX MHEPASTOB N3 BbICOKOKAYECTBEHHbIX MGCTOpO)KﬂeHI/IPI.
/13 KBapLia, kaonvHa, NoeBoro LUnara, BOIAaCTOHUTa U CAtoabl Mbl
npoussoammM 6onee 700 NPOAYKTOB Pas3fvYHOr0 Ka4ecTsa 1 Npoaaem
1x B 50 CcTpaH. Hallm MeToabl 06oralleHVs SBSKOTCS COBPEMEHHBbIMM,
3O HEKTVIBHBIMM 11 COOTBETCTBYIOT BCEM TPEOOBAHNUAM 3KOSIOMUHECKON
6e30MacHoOCTU.

HPF The Mineral Engineers gBnseTca nogpasgeneHuem rpymmbi
Quarzwerke, KOTOPOE CMOTPUT B ByayLliee, Pa3BMBaeT NHHOBALMOHHbIE
1 BbICOKOA(DEKTUBHBIE HAMOSHATENN U 006ABKN Ha MUHEPabHOM 1
CUHTETUYECKON OCHOBE. BbICOKOA(MHEKTVBHbIE HAMOHATENV MPUAAT
MOSIMMEPHBIM CCTEMaM OCOBEHHbIE (DYHKLIMOHABHBIE 1 /
onTuyeckme ceoricTea. Mbl paspabarbiBaeM YHVKaIbHbIE CUCTEMHbIE
PELLEHNS, OCHOBBIBasCb HA CBOEM MHOTOJIETHEM ONbITE, Tak Kak
TPebOoBaHNS KITMEHTOB K MPOAYKLIAN NMOCTOSIHHO PaCTyT.

OBLLUMPHBI OMbIT MO 0B0raLLEHIO 1 NEPepatoTKe MUHEPAIBHOMO ChIpbst
MO3BOJIAET HaM YCMELLHO CMPaBASTLCS C MOCTaBAEHHbIMY 3a4a4amu: Mbl
paspabarbiBaem VHOVBIAYAbHbIE PELLEHVS A1 MOMMMEPHBIX CYICTEM
019 HALLWX NOKyrnaTenen.

Quarzwerke - 3T0 KOMMaHWs ¢ yoeauTensHon dunocodrien KadecTsa.
MponssoacTeo ceptdmumporaHo B cooteeTcTaM ¢ DIN EN ISO 9001.
KayecTBO BO BCEM: OT A0ObIMM [0 MOCTaBKM. YCNELHOe BHEAPEHNE

DIN EN ISO 14001 pokasbiaeT, 4to Quarzwerke obnagaet eavHbim
3KOSIOTUHECKMM MEHEDKMEHTOM.

HekoTopble 13 Haluvx NpoaykToB oTHocATes K kateropun STOT RE. 1 unm 2 B
COOTBETCTBUM C eBponeickum CLP

Pernamertom (EC / 1272/2008). Bonee noapobtHast uHchopMaums JOCTynHa 13
COOTBETCTBYIOLLIErO MacrnopTa 6e30MacHOCTH.

3HaueHsi, MPeAcTaBNeHHbIE B AaHHOM MPOCMEKTE, OCHOBbLIBAIOTCS Ha HaLLMX
JIYHLUMX BHAHUSIX 1 OMbiTe. TEM HE MEHEE, MPOCKM OTHECTICH C MOHVMAEM K TOMY,
YTO Mbl HE HECEM OTBETCTBEHHOCTU 3@ Pe3y/ibTaTbl B OTAESbHbIX CrlyHasix, a Takxe
3a MPVrOAHOCTb U MOJIHOTY HALLKX PEKOMEHAALMIA, 1 HE MOXXEM rapaHTpPOBaTL
cobntoaeHvie NpaB COBCTBEHHOCTU TPETbYX CTOPOH. [1s AasbHENLLMX BOMPOCOB
06paTUTECH K HALLMM CrIeLanmcTam.

HanevaTtaHo Ha 6ymare, cofepyKallen KaoamH.

Some of our products are classified into the STOT RE cat. 1 or 2 according to the European CLP
Regulation (EC/1272/2008). More detailed information is available from the respective material
safety data-sheet.

The figures documented in brochure were collected and shown to the best of our knowledge.
However, we ask for understanding that we cannot take over liability for the results in individual
cases and for the suitability and comple of our rec dations, and cannot g

that no third-party patent rights are restricted. We are available for further questions and
consultation.

Printed on paper containing kaolin.

Expertise in fillers

The Quarzwerke Group has been producing mineral raw materials
for over 135 years as a family business. The focus is on extraction,
processing and refining of industrial minerals from high-quality
deposits: Quartz, kaolin, feldspar, wollastonite and mica are
processed into more than 700 different quality products and sold
in 50 countries. We are ecologically sustainable and rely on modern
and efficient processing.

HPF The Mineral Engineers is a division of the Quarzwerke Group, which
is looking toward the future with the development of innovative and
functional high-performance fillers and additives on a mineralogical and
synthetic basis. High-performance fillers impart amazing functional and/
or optical properties to polymer systems. We develop unique system
solutions based on our decades of experience. The demands placed on
our customers’ products are constantly increasing.

Our extensive experience in the processing and refining of mineral raw
materials enables us to successfully master these challenges again and
again: We develop and deliver tailor-made filler solutions for polymer
systems to our customers.

Quarzwerke is a company with a highly convincing quality philosophy,
certified in compliance with DIN EN ISO 9001, so that everything runs
without a hitch from extraction to delivery. The successful implementa-
tion of DIN EN ISO 14001 proves that Quarzwerke exhibits a holistic
environmental management.
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Further information:
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www.quarzwerke.com/en/
applications/health/dental /

aN . .
HPE The Mineral Engineers

Quarzwerke GmbH
Augustinusstr. 9D
D-50226 Frechen

fon:+49 (0) 22 34/ 101-437
fax:+49 (0) 22 34,/ 101-480

sales@hpfminerals.com
www.hpfminerals.com
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HPF The Mineral Engineers

A DIVISION OF QUARZWERKE GROUP



