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ME (Introduction) g ootyzt  F(curing)dt  OrFEl R
Ot(finishing & polishing) £-40 O|Z27|7}X]|

BRI £d9 #5852 fiIiIM= HOFEY 5 429 ZuE Y = Us 5
=5 IfF(esthetic restorative material)Z}t  Z|TIQl ZE FES0 CHst Ofsl7t EXO|Ck

Zositt +2 XBE 2A HPSE (direct
r

restoratives)lt 7t =5 (indirect restoratives) £3t 2| ZI0| 22 (What is resin composite?)
oz FEE F UsH, FE WM HHE gt o=z 2| (resin; fifE)2 77| A=
Al&slioF St= 2T " (direct technique)dil 2[%t 2N 1 FEMZE O|FOF HZAFY 1N =2
20| ] =4 (esthetic restorative 9N SES 205y, M =X|(nhatural
procedure)2 E£3|, #28 X|Z(restorative resin)@ &4 £X|(plastic)2 TEEICt atAHO
material) 7 7HX|= S2-g0| ALt = FE ASOIL} LIROM FaiE =222 T
Y =22 g =8 MEs HE  S0T R BOM OlERH "sX|(#E
7|5 (mastication)d] 7= ZEE  J|AH resin)’2td 2R L} X|Z0= AF0AM 7|
E-4dE(mechanical properties)g ZSEA|FH0F o &l FX|(synthetic resin or plastic)’7t F
g # otyzh FHolEtsE % =F0M £ O|&LCt

A9 = UAs =2[H(physical), 2tStH Kog S gre getEel g X
E M(chemical properties)& = ZZ=0{0F BtC}. (plastic)?| =2d= M7 {5t CHEe| £
oz|of Osto, HMKFE 5= ot =5 7| 2F(inorganic material)& &Rst1 UM,
X Z(restorative  material  for  anterior CHEF 2O H[Z(vol. %)=Z 60%, A HS
restoration)= XAt X|Ote| =HE HL[E wt. %)E 80% &2 CtYst A7|E 7HX|=
a2 Mg = UAe a0 (esthetics)' = 2 Xt&k(particle phase)2| F7| &%E(inorganic
Mag = A0{OF L}, material)& E&siCt 0|2 "R7|  EH
T2 oM ZEFE A|E0| O|F0X|= Sg (inorganic filler)"2t $tCt K|t =28 =23}
2| Xl (composite resiny= O|&%t 0] = HEIo 7| HEE) &, HEEA(matrinE T2
40| §AHEE =07 fIsiME =5 ABEZR U= /7] =2E2 Bis-GMA, TEG-
M & (restorative materials)2t =2!(technique)O| DMA, UDMASO|H, Z&{(fillenZ AIEEl= F
oist  olsf"7t  Zastct.  sg  glzle 7] EEH2 HEBa) B2 2EEE(SHA
MZE(shade)t H3t™ EM(optical properties) & FEl(glass)Lt A H(SiO,), X|2ZL[OHZrO,)



o O/A Xto|C LA

77 = X
o2 H# 07um 7|9 EAE KO, xZ

Ol LR MT BEH EM 2N HHES 7}
Xl& Lt @XHnano-particle: =4 40-50nm)

£ Z3ole Le-3l0|EE|E H(nano-hybrid

type) =& 2TO| CHME OFLD UCt (AE

L =23 87 +2 H2E0)
s SHS0| et ofe}7t

Composition of Dental Composites

Tetric Evo Ceram

Nano-hybrid Dimethacrylates

Premise Nano-hybrid Bis-EMA, TEG-DMA

Beautifil 1l Nano-hybrid, Bis-GMA, TEG-DMA
Giomer

Filtek Supreme Plus o Bis-GMA, Bis-EMA, UDMA,
Nano-hybrid TEG-DMA

Filtek Z350XT it Bis-GMA, Bis-EMA, UDMA,
Nano-hybrid TEG-DMA

Filtek Supreme : Bis-GMA, Bis-EMA, UDMA,
Nano-hybrid

Ultra TEG-DMA, PEG-DMA

Filtek Z250 J Bis-GMA, Bis-EMA, UDMA,
Nano-hybrid TEG-DMA

Charisma Smile Nano-hybrid Bis-GMA, TEG-DMA

Estelite Sigma inifi

» & Mo Bis-GMA, TEG-DMA

Quick (supra-nanofill)

Vit-L-Essence Micro-hybrid Bis-GMA

Durafill VS o Bis-GMA, TEG-DMA,
Microfill UDMA

Renamel Microfill Microfill Di-UDMA, Bis-GMA,

Butanediol dimethacrylate

I¥ 1. dEAA 53 42 AFEY 78 AE

Barium glass, ytterbium
trifluoride

Silica, barium glass

Glass filler, S-PGR filler

Silica, zirconia

Silica, zirconia

Silica, zirconia

Zircon silicate

Silica, Ba-Al-B-F-Si glass

Zirconia, silica

Barium alumina silicate

Silica

Silica

0.04-3.0 (0.55)

0.02-0.4

0.01-4.0 (0.8)

0.02

0.004-0.02

0.004-0.02

0.6

0.004-3.0

0.1-0.3 (0.2)

0.7

0.02-0.07

0.04-0.2

53-55

70

68.6

59.5

5915

55.6-63.3

60

56

71

58

66

60

53 gz 714 (matrix) > T2 4 FAR o] FoA W, Bis—GMA, TEG-DMA, UDMAZ} thE24 <) 4 A (monomer) £°] T},
7] 4 (inorganic filler) & ¥Hg (Ba), 2EEH(St), olHE (Yb) I} 2 T35S X3 2] (metal containing glass) 9+

A27H(SI02) F& A2IYH(ZrO) 9] F& QAR TAHW, B A 27 0.7um FEOIth A7]el Y= A (nano—particle) &
A7 7 Y —3to] gl = (nano—hybrid) 4l H3 1 Eo] HZ thAlE o] F1 ok

=2 giTle| 5tx E/d (Optical properties

of resin composites)
KA X[OF7F ZHA|= 0] d(esthetics)S 1L
E2 Mo Wol fisiM= =5 Y opaque)
Ot (dentin) =52 flot =¢ 2T == M
2ot HtEHM(translucency)2
(enamel) =52 ¢t 5 T =5 W=7t
. =
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Refractive Index of Enamel & Composite

Light Reflected Light

Refractive Index

Refracted Light

Air

Porcelain Enamel

Composite Enamel ) .
Glass Composite Resin

Natural Enamel Natural Enamel
Diamonds

Refractive Index of Dental Composites

Natural Enamel 1.6200
Clearfill Majesty (Kuraray) 1.5320
Filtek Supreme (3M ESPE) 1.5270
Point 4 (Kerr) 1.5230
Esthet-X (Dentsply) 1.5210
Venus (Kulzer) 1.5210
Tetric Ceram (lvoclar) 1.5195
Kalore (GC) 1.5132
Gradia Direct (GC) 1.4910
Herculite XRV (Kerr) 1.4830
Renamel Nano (Cosmedent) 1.4745

I¥ 2. 943 EAE9 2 A4S (refractive index) 9 9] T3 &4

A=l =
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gtk el BF A7 £¥ FAeA £¥ F SRE WE(alue) Bt dEhbs AS olg ge REE 4
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TRADITIONAL RESTORATIONS

Natural En.\mcI\

Visible Margin ~

Ordinary Composite '

“Glass effect” of ordinary enamel composite

Optimal Value Control of
Enamel Composite Layer Glass effect

Refractive index of
natural enamel: n 1,62

Refractive index of
composite enamel: n 1,51

= Thickness of enamel composite

: 1/3 of natural enamel thickness is recommended! Refractive index of

natural enamel: n 1,62

Dentin-enamel bonding
resin

Glass Connector

Refractive index of
composite enamel: n 1,51

C ite dentine

138 3. FEE A (interface) A9 #28 &7 (glass effect)
B3 GQoE FEE Class 4 FEEY & & & B3l grozg FEE A4 F97) o7 3 M (dark gray) &&
Bt 2 HBFAH Hoek 2 A2 5 AXES AMEEY] oF FEE =Yl (multi—layer build—up), €f?
olg st A7t EEHUS7F? W] b AT AR A Afole] BEkE 54

1) off o]z} 3171 wiEo|t). o] EHH,
F4 A< (refractory index) 9} 2
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Enamel Plus™ HRi (Micerium)2}



iM Refractive index: n=1.62

Gruppe same as natural enamel!
MICERIUM

ENAMEL PLUS HRi

Rl active inde of
et

Refraceive index of
composice eramel
Enamel pus HRi n 1.62

Enamel Plus™ HR: Universal Enamel
UE2 (medium value)

thickaess
value

1% 5. Enamel Plus™ & Al&3 £33 #23 8

Jhr
%
fi=
gl
I

Mxol Z/d (Shade of resin

composite & composite build-up)

Yotmoz HAE 28 YT +2 AdE
b = a9 6. &4 F99 =y o] &
SoioF she &4 ool Feot vl wet  F O T A W el e
27HE BF A9 Mzsh soldrh wek
20 ToY =3 O X LENCL Aot &4 w7 A7) @ Agehu, 1-2/0
A =15 1 q 13 -
_)n_tAol- _|?|__?_|7|_ EIEO‘”,;_IO'" :I—::_—ﬂ_Elo_I 9/'\:'— 37|7|_ AMZOEO 2 23] Al Al T 7‘]5‘5‘-?]’
etk e, B Fedw wed =@
42 BR0= 1-27HK EEo Mxftoz F gz Aol AL FrbsHA "vh 33 H Aot
3] 2= = ) 3 = 71 0 o] 1= —
ZOIAR|D, &4 R9I7F FHSsLy xjope) I TN wd daw s A 4
570 Mxe] 2y dzle] Bed APE 9
ME7L S8 4200 4~6 7HX| HEo| M AAR 9godo 2g gz FERESS & 3 109
. — . o]A} o} A Aol =3 o Ft}l, ¢ AdA ==
ZE JpAlE 228 =% o Way 4+ 9 Y UEAL ANS melEd. 9 Ay o
20199 114 A & F 20d AAF F9
Ch (22 6) w ol
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Create internal “mamelon” structure!

‘ o 2 gnamel m’
‘ Transluc ¥ amesee § Mese D
MESPE 7 R, 4 .

=t

Enamel

Dertine Body Translucent

OF 8 TRFR MER ohe vkd FHus)
BERE, 291 5542 R 2 Ay £
AR Eo] 2t

QIS AtPbevel? Y TaM O

Rsle] HA HE HE(minimum

intervention concept)O| =L
LOLSHX|HA, 728 HZEO =HE
Azl HHLZ X|of HEE SIEE
FHStn Ak mEkM,  7IEL "2ts

& M(cavity preparation)’O|2t=  JHEECH=
"X|0F &M (tooth preparation)’O|2t= 7HEO|
o HE5H, <24 HA

o
°
HORO| HIER

10

No bevel preparation case

Translucent enamel shade
composite layer overnatural
enamel surface.

=~ M1 Concept

(Minimum Intervention)

Enamel bevel preparation case

Translucent enamel shade
composite layer over bevel
prepared enamel surface.

I3 9. A1 (bevel) 9 A A%

Xlot ¥d = & H2|(bonding procedure)?t
gtz E X|jor #UHO| EXSt= AT &=
2= dotE Mzo| Hgoh Mzxol &Y
2 Xl (flowable resin)2 2 MM HEISIH sz
Ch =g 2T 54 Al 24 2271 2 420
= AMZ|E QdAsilicone index)S 0|2 X%

x50l olgfst A=S0| 0|2 =H|EX RE B
QetH, Edst ME=Z0|E  AE Z(celluloid
strip)jg2 &t =53 =t (A8 10) &4



Aquasil” s
Ml Puarey /Regular 54

\quasil “carets '

3

Tooth Preparation & Composite Build-up

Bevel
- Provides gradual color transition and good bonding.

Thin layer of Translucent Shade
Provides translucence and hides margins.

Enamel Shade

Dentin Shade
- Blocks darkness gf oral cavity

Conventional Concept
(Bevel preparation)

1% 10. Silicone index vs Celluloid strip

227y Fdest S, A2 ogA
(silicone index)E TH|SHX| ZI}CHH, &Y A
ER0|E AEEN ZEY g =83
“flowable resin matrix technique”"S At&3stH

Ot 202 ==F0| &t (A8 11)

X|op HoAd  2Rol WHE  FX(internal
structure)7t =SS, A M(stain) F7F EXH
st 42, 58 27 54 MY Y =
FoiTIcE ol2f{st ZL0l= HA Xoto] LjE
TEE H WESO 2AM5I0j0F otOy, O|F =+
£ X2 YoM TS = As YT 2

Thin layer of Translucent Shade
- Provides translucence and hides margins.

No bevel!
- Provide maximum tooth preservation.

Enamel Shade
- “over-filling” hides fracture margin.

Dentin Shade
- Blocks darkness df oral cavity

ENAMEL

11

New Concept
(No bevel preparation)

=0| FH[Z|O{OF BtCf ol

= U-HY opt #5202 Mast= ZAO0| Ht
Zt2ISICH (3 12)

Z20= St 28] 7|&(filler technology)2
=250 CHUst SRZ CHYst Mx 2F0
S&HOE Sst= ANEDH 5% T 2
7|20 270 ElD AoL| HO|=Tt =2 Ao
MHY| &85tH £2 AO|C}



INTENSIVES

o 88 82 8¢

OPALESCENTS

N 8% 8" 8 8

CHARACTERIZATIONS

13 |

L. Vanini

a9 12 A9 99 ¥ 7=
(Internal structure of incisal edge area)

12

=
=

oot

glzl1e] & (Polymerization of resin
composite)

AH 5 &A(direct restorative technique)Oi|
o5 MEs2 REE &
4%t

metd, S92l M3e =+
uin
=

&%t 7|H™(light cure mechanism)0fl 2| s

7h ojuit,

UqE 28 (physical properties)S Z|CiX[Z
ofLf?7] fleiMe ST &5 urEol X
ojct. YetH o= 1000-1500 mW/cm? &2
82 HI3dts FF7|7F FHEECH X|LEK|
Azt 282 AFste 587 2913
FHEX| @elhs B2 7|A8ioF oot
Jdg|a, 37 e YIHeE s JdHE
HEot ooz & AFstd Ue X =
QIS Z0| DR HRSICE  CheckMARC™
(Blue Analytics)2t Z€2 TZXQl ZTHIZE ALE

o M7|HQl 7|7] A B0 FHEC)

i
oot

F 2| Zle] HOr £/ (Finishing & polishing

properties of resin composite)

AHDOO

=g 2n 222 o0t N0l Y 0B

$of
H#EHO|

F
oo
0x

ME 7HXIY (acquired polish state),
M AME 7|20l ZLtSHA E|H, X+E
HEAAX|A =Tt (inherent polish state).
O & ARO|e] X}O|E ZQstct.
M=

ol Sastrt. 7t

2k

1

E0[= A9

7| 2y Otlﬂ(inorganic filler particle)

o gTls MEiStE Aol &

=

rr s

L= 2 XH(nano-particle)&
Lt -3}0| 2 2| E (nano-hybrid)
Ot Med=

eaotn B7|

oz AHH 9
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OFR 2|t Hob = (finishing & polishing)
KM= CHY
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Jol
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B0

J4

HoF &
=
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H

HEch 20| BEYL 14

C|H| & (detail)”

o u
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glct 2

ClH| Y (detail=
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2
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Of Af

=

=)

disc, 12-fluted carbide bur, super-

=Y

| -

—

7HR]

=

fine grit diamond bur, diamond strip

Z%(occlusal adjustment)S 2/l

xF

b

Stch 13

| -

o
d201Z <7t SiCh

| polishing

s

a

e
o

Xt discht rubber cupdt

ol
=

F

&2 polishing tip, cup, disc7t AMHE &/, Oj&

.
o

ol

b

tC. Ol 2{ ¢t

o
o

ofsi7p 2

M=Sat

(final

b

aluminum oxide pastelt diamond paste 2

polishing brushZt AFEEICE (28 16)

Kir
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=

Al
—

OtL|2} &A} At

Sto] 2HAF &
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N2
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ZE (Conclusion)
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Black Background

NS
0\0

£

No color visible!

White Background

4 pum irregular shape 260 nm spherical 180 nm spherical <50 nm
filler particle filler particle filler particle fumed silica

Smart Chromatic Technology

0 Tokuyama Dental

OMANICHR i

White
/N
/‘\

—+—. Tooth color space
/ (Red-Yellow)

Denture tooth
— . . . .
Aftor cavity preparation
@ men, 2 mem depth

Before curing
Filod with OMNICHROMA FLOW)

After Light curing

13 13. Smart chromatic technology®l 7]18t& £ A2 2 #3 2 A5
260nm =719 T8 =Dl (spherical filler) S 7WAE  Omnichroma™ (Tokuyama Dental Co.)+=
W A3 (white light) & 2o =@ (yellow color) 339 WS &= 548 7HA3 Qlvh. 1 4y
e Mz E3 grlow 167F4 M Xof FEo EH%%L F Sk olyst AlEE 5 A
A (filler) 71%S smart chromatic technology=t 1,413}.



—=——— Transition time ———

v} 49 (polishing) o] B AF B A FRES P BBW EWL
Wl Al 7152 sheA A rhsk AaEe} Ewo] ARCIAA Wtk (nherent polish) BE A% FREE A

Large-particle composite Small-particle composite Microfilled composite
LA = Q S0 (oX3IeaSD Oooood, "0 0.0, TS s} ST=Te)
=y Dﬁo@ 7 9 Qgg@g 908 “"8506 38 \ ﬁo@ NS
LA as | RS Y

NVKENSALY | Eneaiistly| | RO

Acquired polish Acquired polish Acquired polish
4 4 ¥

Transition period

Inherent polish

EO=A0080
e
0500500250 52000

Transition period

%0, Dotogoooo

o o Q5
AU T o A o Qe
000D

Inherent polish

Transition period

19 14. Surface change after polishing procedure

Yebdt}. (acquired polish) ©1% T7%

5

¥ HZ % (surface smoothness) & A A2 E3H g QIxk(filler particle) 2] Z7]o1H, JA7t FE&4=
vlE (wear) A& Fo|= F&e xS UERdTh

Enhance®
Einishmg System

g4 7725 #12 blade, disc, 12—fluted carbide bur,diamond bur7} F2 Ab&-€t},
HF dAvlg 7|72 urethane tip? aluminum oxidel} diamond7 pasteS©] AF&¥ T},

" disc ) point

13 15. Finishing & polishing instruments
Ao V) FES EA] SAURE AFEstofof ).

whe] W elwt 2l

15
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(methacrylate)
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Enamel vs Dentin

Enamel : To remove smear layer Dentin : To remove smear layer and
and increase surface area expose collagen fiber network
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ASAL A ZEO| KO Ot ol F=HE
Ct. (Fig. 2)

c‘ollagen‘ fibef
network®] HE]. (¥]) Wet bonding #}7gdo] Z 73
¥ A0 F collagen fiber AFo]o] F7to] 2 #zd

Fig. 3. ok WS A4 7

ok (eFd) Fmsk Hdzxo] o8 collagen fiber
network dE|7} I¥E AL B £ 9ok

(Courtesy of Dr. Kanca, 1992)
CIE2 2 FoI8flof & 42 “wet bonding” 0|2}

= 7§E0|Ct. 1992 Dr. Kanca?t ZESH 0] 7§
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Fig. 4. Wet bonding?] 974&<el F+a.
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