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1. Baenenwue

Kommanust Tokuyama Dental paspaborasa psia doTormosimmepruayemMbIx
CTOMATOJIOTUYECKHX KOMITO3UTOB C IIPUMEHEHUEeM 3aIIaTeHTOBAHHOMN TeXHOJIOTHH
cheprueckoro cympa-HaHoHAoIHATEIA. B vactHocTn, Palfique Estelite® Paste,
Estelite® X u Palfique Estelite® LV monyunnm BceMupHoe Ipr3HaHKe O01arogaps
BBICOKOICTETUYHBIM PE3yJIbTATaM U 3ePKAILHOMY 0JIECKY IT0BEPXHOCTH

pecTaBpaliuii.

B 2005 r. Tokuyama Dental Beimryctmira tekyunit kommo3ut Estelite Flow Quick,
codeTaIINi B cebe MHHOBAIIMOHHEIH KaTaausaTop (texmonorua RAPTM) u
3aIaTeHTOBAHHLIH HATIOJIHHUTE b, KOTOPhIe IO3BOJIIIN 3HAUNTEIbHO (TprMepHo Ha
60%) COKpPATUTEL BpeMs IIOJUMEPH3AIINHY 0 CPABHEHHIO C TPATAIIIOHHEIMI
TekyunMu KoMmiosuramu. biarogapsa rexaomoruun RAPTM nns Estelite Flow
Quick® xapaKTepHBI BBICOKAS CTEIIEHb KOHBEPCUM U MAKCUMAJILHAS KOHIIEHTPAIIUS
mamosanTeNs (71% Maccel) cpey TeKydInxX KOMIO3UToB. MaTepualr JeMOHCTpIpyeT
IIPEBOCXOIHbBIe (DU3MUECKHEe U MEXaHUYECKHEe CBOMCTBA, KOTOPBIE BHITOIHO OTJIAYAIOT

€ro OT CTAaHOAPTHBIX TEKYYHUX KOMIIO3HUTOB.

[MomysiprocTs Estelite Flow Quick® cpeay KIMHUIMCTOB 00BACHAETCS HE TOJIBKO
yI00CTBOM B paboTe, HO TaK:Ke BEICOKOHM HAJIEKHOCTEIO (B aCTHOCTH, IPOYHOCTEIO) 1

Pa3HOU TEKy4eCThIO.

Chepuueckuii cympa-HaHoHATOJIHUATEIL U TexHosorud RAPTM, a Taksxe HOBBIM
KOMITO3UTHBIM HATIOJTHUTEJIb, HAIILIY IPUMeHeHNe U B JPYTOM MaTepualie
rommuauuu Tokuyama Dental — Estelite Universal Flow®. B macrosimmem moxymente

OITMCAaHBI TEXHOJIOI'HUA, OTJIMYHUTEJIbHBIEC 0COOEHHOCTH U CBOMCTBA 9TOI0 KOMIIO3UTA.



2. MaTtepuan
2.1 Cocras

+ Bucdenon-A-rmunununmeraxpuiat (Bis-GMA), 6ucdenon-A-
nonuaroxkcuMerakpuiaT (BissMPEPP), rpuatunenriuronsaumerakpuaat (TEGDMA),
yperagnumerakpuiaar (UDMA)

+ Cpepuuecknii cynpa-HaHoHaToTHUTEE (cdeprmaeckne wactumpsr Si02-Zr02, 200 mM)
+ KommosuTHbIH HamosHEUTENH (B T.4. chepudeckne dacturs Si02-Zr02, 200 mm)

+ HammomeenHsOCTE

Ouens Hu3Kad TeKydecTh: 70% maccer (56% oobema)
Cpenuas texkydects: 71% maccsl (57% obbema)

Beicoras Tekydects: 69% maccst (55% oobema)
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Cdepuuecknii cympa-
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Puc. 1. COM Estelite Universal Flow ®



2.2 Texkydecrs
Kommosur Estelite Universal Flow® mpeacrasiien B Tpex BapuaHTax pasHoi

CTeIIeHHN TeRy‘IeCTI/I: O4YeHb HU3Kad, CpeaTHAA 1 BBICOKAA.

Medium

N

'mo ‘oo 'om

Huskas — Bricokas

Texyuectb



2.3 BapwmasTsl oTTEHKOB

Estelite Universal Flow® oueHb HU3KOI TEKyYeCTH IIPEICTABJIEH B IIIECTH OTTEHKAX
(A1, A2, A3, A3.5, A4, A5), cpenreii Tekydectu — B 12 orrenkax (CE, BW, A1, A2,
A3, A3.5, A4, A5, B3, OPA2, OPA3, OPA4), BBbICOKOI TeKyJeCTH — B CEMH OTTeHKAX
(A1, A2, A3, A3.5, OPA2, OPA3, OPA4). BpeMs moauMepH3aIiny KOMIIO3UTA

cocraBiseT 10 cekyHI BHe 3aBHCHMOCTH OT oTTeHKa (800 MBT/cM2 My BhIIIE).
CE BW
Al A2 A3 A3.5

OPA2 OPA3 OPA4

A5 B3
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OcHOBHBIE CBOMCTBA M OTJIMYHATEIFHEIE 0COOEHHOCTH

Estelite Universal Flow® — yHuBepcaIbHBIN TEKYYUi KOMIIO3UT JIJIsI YCTPAHEHUS PA3HBIX

mederTos 3yooB. MaTepuaJ mpeAcTaBiieH B TpeX BAPHUAHTAX TEKydecTH, yaobeH B pabore,

06J1a,£[aeT IIPEBOCXOJHBIMM d)I/I3I/I‘{eCKI/IMI/I ¥ MEXaHWYECKNMU CBOMCTBAMMU 1

JAEMOHCTPHPYET BBICOKO3CTETHYHEIE PE3YyJIbTATHIL. I';maBHBIC OTIMUNTEILHEBIE 0COOCHHOCTH:

1.

2.

3.

2.5

BricokoacTeTruHbBIE PE3YIIHTATHI

v TOYHOe IIoIIaJaHue B I[BET 3y00B

v BBICOKAS IIOJILPYEMOCTD

v’ cToikuii Oeck

Viaydirennsie pusnvecKre M MeXaHNIeCKIe CBOMCTBA
v/ BBEICOKAS IIPOYHOCTD

v/ HU3KAasI UCTUPAEMOCTD

v MUHUMAJIbHASA I0JINMEPHU3AI[MOHHAA yCcaaKa

v/ yCTOMYHBOCTD K OKPAIIIHNBAHUIIO

Voberso B padore

v/ TPH CTEIIeHHU TeKY4YeCTH M XOPOoIIasi MOAEINPYEMOCTh
v GBICTpAad IIOJIMMEePU3allisa U ONITAMAJIbHOe pabodee BpeMs

v/ He3HauUTeJILHAS Pas3HUIIA B OTTEHKEe 10 U II0CJIe IIOJIMMEepUu3aliumn

Ilokasauusa

IIpssMble pecTaBpalyy MepeIHnX U MKeBaTeJIbHBIX 3y00B
[IpormamouHbIM MK OA3KUCHEIN CIIOM
3amnosHeHne IOJHYTPEHUH IIepe] N3TOTOBJIEHNEeM HeIPSAMBIX PeCTaBpaIlii

Pemont KepaMHu4YeCKHUX 1 KOMIIO3SUTHBIX peCTaBpauHﬁ



3. TexHoorua

3.1 Texuosorus ycropernusi gorornosmmepusarmu RAP™

3.1.1 Mexanuam

B xommosure Estelite Universal Flow® nmpumensiercs Ta se TE€XHOJOTHUSA YCKOPEHUS
doromommmepusanmu (RAP™), uro u B Estelite & Quick®. OcHOBHOe IIpenMyIIecTBO
rexuosiorux RAP™ zaxrmouaercsa B obecrieuennn 6ajraHca BHICOKOM
IMOJIMMEPUIAITMOHHON aKTUBHOCTH, KOTOPAS IT03BOJISIET COKPATUTDH BPEeMs
mosmMepu3auy Moyt Ha 60% mo cpaBHEHUWIO CO CTAHIAPTHBIMU KOMIIO3UTAMU, 1
OTHOCHUTEJIbHO HU3KOM UyBCTBUTEJIBHOCTH K paboueMy ocBeleHuno. Kak mpasuiio,
JIBA 9TUX CBOMCTBA SBJISIOTCS B3AUMOMCKJIIOYAIOIINMH, ITOCKOJIBKY COKpAIIeHIe
BpPeMEHU MOJIMMEPU3AIINY O0OBIYHO IIPUBOIUT K CHUKEHHUI0 YCTOMYHUBOCTH
KOMIIO3UTA K BHeIIHeMy ocBemenuo. Onnako rexrosorna RAP™ gupenmpyer
Takoe HecoorBeTcTBHe. Ha prc. 2 cxemaTHYHO IIpecTaBJIeH IIPUHITHAIT JTeHCTBUS

9TOM TEeXHOJIOTHMU.

Conventional Photo-initiator

RAP Technolo Radical Amplified Ph Iy ization Initiator System

Monomer W\

—

Puc. 2. Texmomorus yckopeuus goromoaumMmepusaunn RAP

B cromartosiorrueckux KOMIIO3UTAaX HaMOOJee YacTo B KadyecTBe (POTOMHHUITIATOPOB
npumensorea kamdopoxusoH (CQ) u amunsr. Ilog Bo3meiicTBIEM CBeTA IIPOMCXOIUAT
B030y:kIeHMe MoseKyJbl CQ, B pe3yabpTaTe 4ero OT aMUHA OTIIEIISIeTCs BOIOPOT U3
anbda-ToJIoKeHUsT ¢ 00pa3oBaHMEM AMUHHBIX PAJUKAJIOB. AMUHHBIE PaJIUKAJIBI
BBICTYIIAIOT B POJIM HWHUIIMATOPOB IIOJIMMEPU3AIMU, BCTYIIAIOT B PEAKIUI C
MOHOMepaMu ¢ (OpMHUpPOBaHUMEM IoauMepoB. Takum obOpa3om, B  Xome
nosimmepusaruu CQ mpeodpasyercss 8 CQ-H. B ormuume ot CQ, monerysisr CQ-H He
BO30yskIaI0TCS 0T Bo3aeiictBueM cBera. CoOTBETCTBEHHO, U3 OJHOIM MOoJieKyJIbl CQ

obpasyeTcs Bcero oqHAa MOJIEKYJIa (DOTOMHUIIMATOPA IOJIMMEPHU3ALIH.



TexHOIOrnA yCKOPEeHUs MOJINMEPU3AINH TaAKKe II0OAPa3yMeBaeT BO30y::KIeHIe
moJsteryabl CQ 1os BosmetictBueM cBera. OMHAKO [1ajIee sHEPTHA IlepeIaeTcs Ha
pagurabHEI yerauTeas (RA), KOTOPEIHA B CBOIO OUYepeahb TaK:Ke IIePeXOIHT B
BO30YsKI€HHOE COCTOSTHUE, IT0CJIe Yero PaclagaeTcs ¢ 00pa3oBaHUeM IIPOU3BOIHBIX
pagukasoB. Takme RA-pagukasbl BEICTYIAOT B KauecTBe (POTOMHUIIUATOPOB,
pearupyioT ¢ MOHOMepaMu ¢ popMupoBaHueM mosimmepoB. [locite mepenauwm sHepruum
Ha RA, CQ Bo3Bpalmaercs B MCXOQHOE COCTOSIHME, U3 KOTOPOTO IO BO3IeHACTBUEM
cBeTa BHOBb MOKET IIepedTH B pasy Bo30y:kaeHUA. JIpyrumu ciioBamMu, TeXHOJIOTHS
RAPTM mosBosisieT MOBTOPHO MCIIOJIL30BaTh CQ, Kaskgas MoJIeKyJjIa KOTOPOr0 MOYKET
CIT0cOOCTBOBATH 00PA30BAHUI0 MHOKECTBA UHUIIMATOPOB PaTUKAIHHOM
TOJIMMEPHU3AIIMH. JTO MO3BOJISIET CHU3UTE comeps:xanne CQ u TakuM obpasom
IIOBBICUTH CTA0OMIBHOCTh MAaTepHUasa B YCJIOBUSIX BHEIITHETO OCBEIeHUS, B TOM UHCJIe
CTOMATOJIOTUYECKOr0 U IyopeciieHTHOro. BoJjiee Toro, oTCyTCTBHE XUMUYECKOM
peakrIuy MeskIy JByMs BUJAMK MoJIeRyJI (HampuMep OTIIeIIeHUs BOJ0PO/a)
cokpaiaer Bpems oT poroBo30y:kaenuss CQ m0 06pasoBaHus paJIUKaIEHOTO

WHHUITIATOPA.

Yrobb1 yoeauTbes, uro TexHoaoruss RAPTM 1mosBosigeT yCKOPUTD IOJIMMEPU3ALINIO,
CPABHUJIH KOJIMYECTBO OCTATOYHOI0 MOHOMEPA IT0CJIe IIOJIMMEPU3AIIAH JIBYX TEKYIHUX
romrro3utoB: EFQ-RAP, comepskaliero ycuieHHbIM pauKaIbHBIN HHAIXATOD, 1
EFQ-CQ, Briouaromiero B ¢Boi cocras Tpamunronasie CQ u amuusl. PeayabraTer
npencrasiessl Ha puc. 3 1 4. EFQ-RAP comepsxut ropasmo MeHBbIIIEe 0CTATOUHOI'O
MoHOMepa, ueM EFQ-CQ, rax gepes 10, Tak u gepes 30 cekyH[ okcmosunu (cM. pHc.
3). I[IpudeM aTo yTBep:KIeHHe CIPABeIINBO Jae IPHU IPAMOM colocTaBieHnn EFQ-
RAP nocite 10-cexynmuoit mosmmmepusanuu 1 EFQ-CQ mocite 30-cexyHmHOM
nosimmepusarnuu. Kpome toro, B cucreme nauimatopa RAP obpasyercss mpumepHO B
2,5 pasa GoJIbllle paMKAJIoB, UeM B cTaHaapTHoi cucteme CQ/amus (cM. puc. 4).
[TostyuenHBIE PE3yJIBTATHI IIOATBEPIKIAIOT MEXAHU3M JIEMCTBUS, CXeMATUIHO

OIIMCAaHHBIA HA pucC. 2.

Texmomorusa RAP mossosser KOHTPOJIMPOBATH CKOPOCTH IIOJIMMEpPH3aITH
KOMIIO3HUTaAa. HpI/I HHU3KOM MHTEHCUBHOCTU CBETOBOI0 IIOTOKA (CTOMaTOJIOFI/I‘-IeCKI/IfI
CBeTI/IJII)HI/IK) IIoJImMepu3anud unaeT MeaJJIeHHee, YeM IIPpH BO3IIeHICTBUHU Ha MmarTrepuaJl

BBICOKOMMHTEHCHUBHOI'O CBEeTa (HOJII/IMepI/I3aI_I;I/IOHHaH JIaMl'Ia) (pI/Ic.S).












Onruyeckne CBOMCTBA KOMIIOZUTHBIX Refractive index CR paste After cunng

MaTrepuaJyioB B OOJIBIIION CTEIleHn 3a-

BHCAT OT K0o(bdUIenHToR Mpesomme-  LLeT = Monomer(M)m ‘
HUS HeOPTaHMIeCKOTO HATIOJTHUATE IS 1
OPraHMYEeCKOro MaTpukca. B WacTHO™  Filler = Polymer(P) k

CTH, PA3HHIIA MEK/TY STHMH II0Ka3aTe- l "
JIAMH OIIpeJieJIgeT IOJIYIIPO3PATHOCTE

Filler = (M + P)/2
KOMIIO3UTA: YeM OHa 0oJIbIle, TeM bosree tller = € ) L'k"

BBICOKOM OITAKOBOCTBIO M HU3KOM mosty-  Puc. 10. Koaddurnent npenomienus u

IIPO3PAYHOCTHI0 00JIagaeT MaTeprasl. IIOJIYIIPO3PaYHOCTH KOMIIO3UTA JI0 U II0CJIe

IIoJIMMEepHu3aItun

Kax npasmio, koadpuiireHT IpeoMIeHN MEHIEeTCA 01 BO3IeMCTBHIEM
HOJTIMEPH3AIIIOHHOTO U3JIyIe U Y HoIuMepoB (10 TMMepHI30BaHHEIM MaTepHa)
OH BEIIIIe, YeM y MOHOMepoB (HermomMepr3oBaHHEIH MaTepua). JJia coxpaHeHus
MCXOJHOM II0JIyIIPO3PAYHOCTH BAYKHO, YTOOBI IIOJIMMEPHU3AIAsI He N3MEeHIa
PASHHUILY MEKTY K0d(pUITMeHTAMHU IPEJIOMJIEHHS HATIOJHUTEJIS U MaTPpHUKCA,
OIITUMAJILHBIN K02(PUITUEHT IIpeJIOMIIeHUS HATIOJHUTEJIS JOJIKEeH COOTBETCTBOBATh
IIPOMESKYTOYHBIM 3HAYEHUSAM IIPEJIOMJIEHHS JIJIsI MOHOMepa u mmouMepa. B Estelite
Universal Flow® c 9T0i 11€71b10 UCIIOTB3YeTCA KOMITO3UTHBIM KPEeMHUH-
IIUPKOHUEBBIN HATIOJTHUTEJIb.

Jlasee mipecTaBIeHBI CPABHUTEJIBHEIE U300paKeHUS CKAHUPYIOIIEH 3JIEKTPOHHOM
mukpockormu (COM) manoraurena Estelite Universal Flow® u HamonauTeneit

TeKYyINX KOMIIO3UTOB APYTUX IPOU3BOAUTEIIEH.

wis i O
Det WD Exp 1 1um
TLD 48 2 Supreme Ulira Flow
B %2, WF GRS

Estelite Universal Flow® Filtek Supreme Ultra Flowable
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Beautifil Flow Plus F00 Herculite Ultra Flow

%20,000

Tetric Evo Flow Venus Diamond Flow
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3.3 Round shaped Composite Filler Technology

As described previously, the controlled particle size of Supra-Nano Spherical filler
lends aesthetic properties to composite resins, including polishability, gloss
retention, and wear resistance. On the other hand, composite pastes consist of a
single particle size filler tend to have low flowability, which makes it difficult to
increase filler content while maintaining satisfactory handling. Tokuyama Dental
has developed a proprietary composite filler containing Supra-Nano Spherical filler
and combined it with Supra-Nano Spherical filler to simultaneously achieve
esthetic properties, handling, and mechanical properties of a composite resin.

A newly developed organic-inorganic composite filler “Round-shaped Composite Filler” was
adopted for Estelite Universal Flow®. This composite filler is designed to be round-shaped
having a characteristic texture on the filler surface and controlled which the average particle size
is approximately 10um. It can be expected that the filler having the characteristic structure leads
to a ball-bearing effect. The adoption of the novel composite filler to flowable composite can be
contributes to the various properties such as gloss retention, high strength, excellent wear
resistance, and low polymerization shrinkage, comparable to universal composites without
sacrificing any other properties.

14



4. Material properties

4.1 Color matching and blending

Estelite Universal Flow® is basically designed to make it possible that most cases can be

restored by limited mono shade thorough its excellent shade matching/ color blending effect.

Fig.11 shows the color compatibility of Estelite Universal Flow® A2 shade when it is filled
in each artificial tooth (B1, Al, B2, A2, C1, A3) after creating a cavity 4 mm in diameter and 2

mm deep, and Fig.12 shows a table of color compatibility for each shade of natural teeth.

Estelite Universal Flow® provides a strong blending effect, which allows it to fit a wide

range of color tones of natural teeth with a single shade and to be natural margin.

<——— Artificial tooth

Each cavity on artificial tooth

‘\ Estelite Universal Flow (A2) (B1, A1

, B2, A2, C1, A3) is filled with

Estelite Universal Flow (A2).

+ Cavity

: ® =4 mm, depth =2 mm

Fig.11 Shade matching test using artificial teeth

whiter [ 81 [A1 | B2 | 02 | A2 [iGi|ic2l])

R
_________ v |v]

CE transparent area (e.g. incisal edge)

I3 = Excellent, M = Very Good, G = Good, — = Poor

Fig.12 Shade matching chart of Estelite Universal Flow®
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4.2 Polishability

Fig.13 shows surface gloss after each surface of cured composite is polished with
#1500 sandpaper, followed by Sof-Lex™ superfine (3M-ESPE) for 60 seconds. Fig.14,
15 shows the relationship between polishing time and surface gloss. The results
show that Estelite Flow Quick®, Estelite Universal Flow® produces extremely high

gloss in short polishing sessions.

Estelite Universal Flow Super Low
Estelite Universal Flow Medium
Estelite Universal Flow High
Estelite Flow Quick

Filtek Supreme Ultra Flowable
G-aenial Universal Flo

Cleafil Majesty ES Flow
Beautifil Flow Plus FOO

Tetric Evo Flow

Herculite Ultra Flow

Venus Diamond Flow

0 20 40 60 80 100
Glossiness(%)

Fig.13 Surface Glossiness

100 B mEstelite Universal Flow
90 a Super Low
80 B - = A Estelite Universal Flow
-~ 70 () X Medium
X X ; ;
F 60 I @ Estelite Universal Flow
2 ¥ High
£ 0 Estelite Flow Quick
2 40
O 30 * Filtek Supreme Ultra
20 Flowable
10 ; < G-aenial Universal Flo
0 T T T T 1
0 20 40 60 gg T Cleafil Majesty ES Flow

Polishing time [second]

Fig.14 Relationship of glossiness to polishing time
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100
90
30
70
60
50
40
30
20
1

Glossiness(%)

0
0

Fig.15 Relationship of glossiness to polishing time

A
ﬁ
A o]
Q & ¥
X
X
X
\I T T T 1
0 20 40 60

Polishing time [second]
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80

m Estelite Universal Flow
Super Low

A Estelite Universal Flow
Medium

@ Estelite Universal Flow
High
Estelite Flow Quick

= Beautifil Flow Plus FOO
O Tetric Evo Flow
+ Herculite Ultra Flow

* Venus Diamond Flow



4.3 Gloss retention

In addition to exhibiting extremely high gloss with relatively short polishing,
Estelite Universal Flow® features a remarkably persistent gloss.

Fig.16 shows the surface glossiness of cured resin after 0, 3000, 5000, 10000 times
thermal cycle test (5°C/ 55°C). This result shows that Estelite Universal Flow® keeps

its surface smoothness, resulting in glossing over time.

100 * B Estelite Universal Flow Super Low
90 g ! ; A Estelite Universal Flow Medium
4 7 X ® Estelite Universal Flow High
% 80 0 * § Estelite Flow Quick
§ 70 S % ¥ Filtek Supreme Ultra Flowable
@ 50 G-aenial Universal Flo
3 + Cleafil Majesty ES Flow
S0 » Beautifil Flow Puls FOO
40 : A : O Tetric Evo Flow
30 . . + Harculite ultra flow
0 5000 10000 * Venus Diamond Flow

The number of thermal cycle

Fig.16 Gloss retention
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4.4 Strength

Fig.17 presents the flexural strength and Fig.18 presents the compressive strength

of Estelite Universal Flow® and other commercially available flowable composite

resins.

The flexural strength and the compressive strength of Estelite Universal Flow® are

high class among commercially available flowable composite resins and comparable

to recent flowable composites claiming universal-use such as G-aenial universal Flo,
Beautifil flow Plus and Cleafil Majesty ES flow.

Estelite Universal Flow Super Low
Estelite Universal Flow Medium
Estelite Universal Flow High
Estelite Flow Quick

Filtek Supreme Ultra Flowable
G-aenial Universal Flo

Cleafil Majesty ES Flow
Beautifil Flow Plus FOO

Tetric Evo Flow

Herculite Ultra Flow

Venus Diamond Flow

Fig.17 Flexural Strength (MPa)

Estelite Universal Flow Super Low
Estelite Universal Flow Medium
Estelite Universal Flow High
Estelite Flow Quick

Filtek Supreme Ultra Flowable
G-aenial Universal Flo

Cleafil Majesty ES Flow
Beautifil Flow Plus FOO

Tetric Evo Flow

Herculite Ultra Flow

Venus Diamond Flow

Fig.18 Compressive Strength (MPa)

50 100 150 200

50 100 150 200 250 300 350 400 450 500
Compressive strength (MPa)
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The flexural and compressive strength of Estelite Universal Flow® compared to

commercially available universal (sculpt-able) composites are shown in Fig.19 and

Fig.20. The flexural strength and compressive strength of Estelite Universal Flow®

are equal to or superior to those of the leading universal composites including

hybrid composites.

Estelite Universal Flow Super Low
Estelite Universal Flow Medium
Estelite Universal Flow High
ESTELITE SIGMA Quick
Supreme XTE (Body)

Supreme XTE (Enamel)

Gradia Direct X

Enamel Plus HFO (Dentine)
Enamel Plus HFO (Enamel)
Clearfil Majesty Esthetic

TPH3

Tetric EvoCemam

Grandio

Fig.19 Flexural Strength (MPa) compared with universal composites

Estelite Universal Flow Super Low
Estelite Universal Flow Medium
Estelite Universal Flow High
ESTELITE SIGMA Quick
Supreme XTE (Body)

Supreme XTE (Enamel)

Gradia Direct X

Enamel Plus HFO (Dentine)
Enamel Plus HFO (Enamel)
Clearfil Majesty Esthetic

TPH3

Tetric EvoCemam

Grandio

50

04

100

150

Flexural Strength (MPa)

200

0 100

200

300

400

Compressive strength (MPa)

Fig.20 Compressive Strength (MPa) compared with universal composites
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4.5 Wear characteristics

Wear resistance of the composite resin against a human tooth was examined using
the method shown in Fig. 21. The comparison results are shown in Fig. 22. The
results shows that Estelite Universal Flow® exhibits an excellent balance between
volume loss of the composite resin and wear of the human tooth, which leads to the
conclusion that Estelite Universal Flow® is a composite resin that is less likely to
abrade opposing teeth, while not easily becoming abraded, as in the case of Estelite
Flow Quick®.

\ SUS-made
Testing a Composite Resin’s Instrument

‘Wear Resistance

Composite Resin Hemispherical
(Diameter Smm)

Sliding Left and Right

Hitting the Composite resin with tooth
—

+—1 | Acrylic Resin

Testing Enamel’s
Wear Resistance

‘ Human tooth ‘

Fig.21 Method of wear resistance
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Fig.22 Wear characteristics
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The wear resistance of Estelite Universal Flow® compared to commercially
available universal (sculpt-able) composites is shown in Fig.23. The composite wear
of Estelite Universal Flow® is equal to or superior to those of the leading universal

composites.
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Fig.23 Wear characteristics compared with universal composites
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4.6 Polymerization shrinkage

We measured polymerization shrinkage by our original method. Fig.24 is a
schematic diagram of the measurement method. This method can measure
shrinkage in the cavity floor (interface between the composite resin and plunger in
Fig.24) when the composite resin is placed into a cavity and exposed to light in a
clinical procedure. This permits evaluation of shrinkage under conditions closer to
those encountered in actual clinical settings.

Fig.25 shows the polymerization shrinkage (%linear) of Estelite Universal Flow®
and other commercially available flowable composite resins. The figure indicates
shrinkage 3 minutes after the start of light exposure.

The polymerization shrinkage (%linear) of Estelite Universal Flow® (Super Low,
Medium and High) is 2.3%. This is the minimum level among commercially
available flowable composite resins. This result is due to the high filler volume
content made possible by the combination of Supra-Nano Spherical filler and newly

developed composite filler.
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Measuring Instrument
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Resin Composite
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Fig.24 Method of polymerization shrinkage
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Fig.25 Polymerization shrinkage (%linear)
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4.7 Staining resistance

A composite resin used in an oral cavity degrades over time due to the effects of
various foods and drinks. If such changes are greater than those of the dentition,
the composite resins will be judged as lacking aesthetics when evaluated visually.
For this, we examined the degree of staining by coffee (immersed for 24 hours at
80°C). The results are shown in Fig. 26.

The extent of staining for Estelite Universal Flow® after soaking in coffee was
relatively low among commercially available flowable composite resins. Estelite

Universal Flow® can retain its color at the time of restoration over a long term.
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Fig.26 Color Stability (AE*)

The staining resistance of Estelite Universal Flow® compared to commercially
available universal (sculpt-able) composites is shown in Fig.27. The color stability of
Estelite Universal Flow® is equal to or superior to those of the leading universal

composites.
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Fig.27 Color Stability (AE*) compared with universal composites
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4.8 Flowability options and the handling

Estelite Universal Flow® offers three flowability options, optimized for all cavity
classes, including Class I, II, III, IV, V, incisal margin, and cavity liner. The best
flowability for a patient and a case can be chosen. “Super Low” has low flowability,
non-slumping, non-running and precision stacking properties, especially suitable
for class III, IV and occlusal restoration. “Medium” has medium flowability, high
versatility, less slumping and less running properties, suitable for all restoration.
“High” has high flowability, easy placement property, especially suitable for small
cavities and serving as a cavity liner. All flowability options have common handling
characteristics of less flow from nozzle-tip after dispensing, low stickiness and easy

extrusion (Fig. 28).
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Fig. 28 Comparison of handling properties
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4.9 Curing time and stability in ambient light

In the past, high polymerization activity with short exposures could only be
achieved by increasing the amount of photo-polymerization initiator used. However,
increasing the amount of the catalyst decreases the stability of the resin in ambient
light. Additionally, the viscosity of the paste may increase during the filling step in
clinical services, making the resin impossible to fill and requiring a second filling
attempt. In addition, increasing the amount of catalyst can also exacerbate changes
in color before and after polymerization. While increasing the amount of
photo-polymerization initiator is believed to result in various undesirable effects,
RAP technology™ can provide both polymerization activity and stability in ambient
light, as described in detail in 3.1. Fig.29 compares light curing time and Fig.30
compares stability under ambient light (10,000 1x of dental light) measured in
accordance with ISO 4049 between Estelite Universal Flow® and other
commercially available flowable composite resins.

As shown in Fig.29 and Fig.30, Estelite Universal Flow® offers good stability in
ambient light compared with products from other manufacturers, in spite of curing
in less exposure time. This gives clinicians more time to perform filling and other

steps.
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Fig.29 Light curing time according to manufacturers’ recommendation
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Fig.30 Working time under ambient light
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4.10 Color and translucency before and after curing

Estelite Universal Flow® features relatively low changes in color and translucency
before and after polymerization, permitting rough color matching before
polymerization. Fig. 31 shows the changes in color and translucency for Estelite
Universal Flow® and other commercially available flowable composite resins. As

indicated in the figures, Estelite Universal Flow® offers low changes in both color

and translucency, making shade-taking for Estelite Universal Flow® especially easy.

Estelite Universal Flow® can reduce failures caused by colors that diverge

significantly after curing.
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Fig.31 Change of color and translucency before and after polymerization
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4.11 Radiopacity

Radiopacity i1s determined by the composition of the inorganic filler and its filler
content. The radiopacity of a resin is higher if the composition of the resin includes
larger amount of elements with high atomic numbers at higher filler content.
However, a filler containing large amounts of elements with high atomic numbers is
associated with large refractive indices.

Fig.32 shows the radiopacity of commercially available flowable composite resins.
The radiopacity of Estelite Universal Flow® is of average level, but sufficient for
prognosis observations.
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Fig.32 Radiopacity
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5. Summary
Estelite Universal Flow® is the universal flowable composite resin having various features of
excellent esthetic, physical-mechanical and handling properties as summarized below:
1. Excellent esthetic properties
v wide color matching and blending
v" high polishability
v" high gloss retention
2. Excellent physical- mechanical properties
v high strength
v low wear resistance
v/ minimal polymerization shrinkage
v’ staining resistance
3. Excellent handling properties
v’ three flowability options and the good handling
v’ short curing time and enough working time

v" minimal shade shift through curing

These features are achieved by adopting original Radical-Amplified Photo-polymerization
initiator technology (RAP technology), Supra-nano Spherical filler and Round-shaped
Composite filler.
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