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Pg iy (etch-and-rinse)
MERM

mESEHEE T EREE T (KPP HE
B etching » priming » bonding = {5 EX -
S BRI 720 > Fsikf priming B bonding
EAE[E — A A T BT —E BRI I
BROGBE ' o XA T I RSOV BEHF
fige -

Acid Conditioning

i O R B 2 el AR B 04 & R B A (8
F S L8 — (B B2 g 2 R R B
F RAE 7L B 1Y o il 8 45 1 B 5 U8/ 1at AiE
BEG 2R - " KEREE - W I0E AT L
R B flo 1% BURL - ZA1 - R EF 2 RE
WEE B RIS ~ FARE/NENER ~ AR
"B HY4EHE (sound or sclerotic) @ [hf#E acid
conditioning FTi& Ay S AE B el iR & H
RBREZAVEALT" o B RAVRBUER R B RAR
B ARG/ NE B O DL R E R 28 ARy resin tag
([ —)" - AR A FE & Fo 5 FH 35% MV BEEL B
N 3SF) o RIS R HYBE 6 RF 58 o A E 45
EEMEMBHAZRENBEED" -

xR—  MEUPARERRLRERSR

Monomers
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BIRRRY RS ™" o iE e R R o A LAt
A Y fe S 2 = S 3 T A IR A B Y B ] P
S o i H R RE T HY R A R E Mt
H BE 2 B8 DRI K i [ o B AV B i 2 1 A

FELASEY B PT R
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&AL - BI75/NE lateral tubule
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=8 A% 85t % conditioning

priming bonding

_SR fi& 855 %% conditioning

priming + bonding
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NWREA - ZEBZHAHET S
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(B&EIE ) AR -

HEMA (2-hydroxymethyl methacrylate)
[& 2 e R s 8 = P BEHY etch-and-rinse %47
o PR 7 R B G SRR /K1 RE 1 AR 38 5
FREE IR HER] V" 2RI EHVBIKIETE
BRI SRTERIUE LK » fiELkK
Ui B AR [ R i — DRSS
BN H > B RS T » R ERRE RN
(B —)" - FrLABGR IR Ll HEMA 2 8 %1
BB - HA 7 R B H R S P A RE
MmEHEER  EE 20 HBUKRRM: -
RIS ERENGER  EE2H AR
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PSP fizE - NG AEHGE S B AE e - B il
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EWE AR EEN: > (FERaE T HIR
KRG - IER RiERFEK > o&F
R 2 Y B g ) HEMA Y & & - HUf
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Adhesive

B=: FE&z4 - WAl Bond 3 - HES
—EBRKE (liner) Z2E KK
primer £ -

£ LLUDMA 8 TEGDMA" - fFE& 8
o RIZK (7 BT A SR FE » 72 E e B 1 DR
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o Rk g HS—BRRKIENIME - 5%
BB T R S B A KD Y R - T ik
SNBSS KRR EY > e B5E T HER K
f PR g2 HRE PR R MR RN - — SV EsE A
4% > {42 All Bond 3 (Bisco Inc., USA) it
/K JE T8 Fy liner ([E =) -

Solvent
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B : EFERAMK-OBREZHERR
i (&2 All Bond 3, Bisco Inc.,,
USA) - TARBEREF R  BLR
BEHIRIIZER -

52 B 5| g 4% primer-adhesive JE & PIHY 58
F& o+ SR A 58 21885 2 R AT RERY
R ROVIRER R B ERIRAY " o &IEH
KEHWMESHZERE  RIga B ZE s H
2 — HIRTIBGZEEE > 57 - AL
BN RE > A R ST TE » FrLAEER
PRIEEVE > BRI R it g i b > B
AR SRR 2 AR - BRIR R E
S R Y $ 07 75 AR 4 HL P FH B 2 S A R A
B o R Ry/KRe S A IR A B RSIVRE A E
7= FTLAERE DA R HA R B LB
PR F360 > DIS N BE AR D o 1E
DIAK BB EI0 240 > KRR B ER
R B R P IR [ 157 L HH S8 I (o0 BRI 2 i A O
KA > i DUER S OF (8 2 Ry U7 =
RIRIERLR - #IEH: > FARBENHZEFEER
(1 (BN RE R B R 4T % ()" - ot
FRERIHVERL - RN HARE SRR
EOFHEMERK - FihlEAr B R e

BB - BT — AR S % g

Eh: EFFAEANZHMERARF (B2
Single bond, 3M) - FXEXEHE
BRI -

SRR S TIRG 7 H A 2 - e B
EGESRIE " - MR R A E R
SRS - REZRRBES @ AT
primer &, primer-adhesive VAE A =2 18 3 B
A ERE - HA NS e iR EIpOtT
TN ([ 7)o 3 M o R 5 A i 5 1
JF##EH o XP bond (Dentsply, Germany) {# [
T-butanol 755 (&) » HEE G EREE
FEfHE FH 2% - /K2R & A HIEY All Bond 3 (Bisco
Inc., USA) 1 Single Bond (3M/ESPE, St.
Paul, MN, USA) #t & fH & 55 -
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R BB LRAT RS
¥ B ¥ 8 %b *® S
— 1R
_(ﬁ%'ijﬁ:j)m & BRH5% conditioning + priming bonding
—S8 B4 89455 conditioning + priming + bonding
(MERSBLRES)
_(E?j)% B4 8455 conditioning + priming + bonding

H R fill(self-etch) 75 St

B Bf 82 45 10 7 2B F B WO HE 1 -
FIRA SR B EAS - BB Y
FERAMFAERENER A% (E
=) o RBERE T BReZ B EE - HEER
DERIRIFRE - PR T #REROTT Y & R 2
TEBIEP I RE AR - AAEER
HELE G = H B a4 0 By DARE /D W i
B ER R SE RV g - B RZRE
MBI & IR S R R
>k 2% (nanoleakage)™’ ©

P il 7 B Aggressiveness

[B8 S L T A ARG E R - DL W A
R H e o LR RIB R I EaiaE |
b I B {E Y smear layer & & & B %
HELE 7 2. self-etch i & gE 8 = i il A iRk
FRE DU E S AE Y DL AR AT
HC ah o B RS B o B 1T B BRAG AY 58
A4 B (pH=1) > PEPH=1) >
59 (pH = 2)""**" o {85 FI 5y [ e B 505> oF
1% o R B AR A 2 B YRR
FEU (B 62 B R TP ARG © - SRk

8 = hEERETEREOHE HLE 112017

FEA/Y Adper Prompt L-Pop (3M/ESPE, USA)
(pH=0.8) MR AE/NEHE R > JE K
ARV REZE B & (Bl )" - F9E M ALl
Bond SE(Bisco Inc., USA) (pH=2.2) Il & &
BB P S AR AR 28 ([B0)" - B3R
AU BR RS A % B 1% 75 Jlc B 465 2R, 601 — e ol e
ML HHEEE AIRBIRAES - FERER
EEAMNFERE RS A SRR - R
L Bl I iy S T AR 22 B K R AL Y SBUR 1 A
ZW R K Al E Al - &R ER SRR
W FF LS R - BE L FEHRER
o e [ ) I P AT i A 0 L B (5 P I
Y K 4 A R B A R - B
A BT ™ - Bt B i — 25 550 TR - oF
A DR RS - BRIV AR - sy
self-etch adhesive {42 Xeno IV (Dentsply
Caulk, USA)ELAll Bond SE (Bisco Inc.,
USA) #i 2 pH=2 Ay 55 8& - 58 BE AU Y
Adper SE Plus (3M/ESPE, USA) Rl Z# & HY
Rty s AEAN R EEER - (2B 1 [E —
th» HffyLiquid A &/A HEMA - /KE1#)
ALl - P F e AT (EfLA)
% 2 Liquid B B FIF 8 H A - A REEK
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{7 B BEL G AE 8 o (L IR S 4 40 I e FER S Il Y
BIF - EATA MRS - AN K 0
% (BILB) - ILEF AL g Ry - M 23
HE @ (EJLC) - MHKHY » Adper Easy
One Bond (3M/ESPE, USA) HIZFTA IR
0y EE/K > FAEE—#ET - [ pH ERL
s 0 Ry SIR AU o B RER TR
ERRFRGERN L  #ERTALRE &
& Easy One Bond BB{FNAE/KFE » Adper

&l/N : 2@ XP bond (T-butanol JAH| ) i

0l B ZIEREN - SARERSNE
RER -
Monomers

g9lE By self-etch system gz KHV{E
B RS HAE | A BRI A R E R E R
R A o 33 (R I B B e K L
R4S D RIAFIME” - AR A EHBREE
BRIt S A AL - FrblEES
EHyThRE R RE B @ A B IK O A LR R FE
LIsgnigssom s - EThRethnvEEG - B2
ClearfilLinar Bond 2 £ SE Bond (Kuraray

Bt : AR self-etch adhesive % - &

Medical Inc., Japan) F1H#y 10-MDP ~ Unifil %Adper Prompt L_Pop = N
Bond 1 G-Bond (GC, Japan) t1ffJ4-MET -~ INEER - BRAREERER

Clearfil Liner Bond 2 §1#Y Phenyl-P - &}#E
TEERPRIRIE AN A - (B S R W A
R EAER - R ARG 2R D
PRI 45 7 59101 E AN U2 kB ZOR 2 TR
oo SREE Ry — 2 BE self-etch adhesive
Prompt L-Pop » EERFIMAE - 1 5F%H
HFREH65% © F5MEIIH — 25 B self-
etch adhesive Clearfil SE Bond RI| 5 #% F {8
FHHIRB - Ikeda B2 H - IR THEE S

HEMA 81~ & HEMA 1 ffyself-etch 2 All Bond SE (Bisco Inc., USA) - i
SRERFRBAIBIER -
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B : (A) 5 Adper SE Plus (3M/ESPE,
USA) - HP#Liquid AZH

HEMA - KB ERE - 4%
2F FEE AP

(B) 1 A4 Adper SE Plus (3M/ESPE,
USA) - Eepg Liquid BRFIF
EEARN - ek HEERE
1RIB . BEREER . LR
K EE -

(QWAEBEE  TRRHEE -
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adhesive » JHE\ K EZ Jit ¥ x4 microtensile
bond strength (Y& « HE N K &
HEMA /I Bond (Hereaus-Kulcer,
Germany) #1 G-Bond (GC, Japan) » &
HEMA Yy Clearfil SE Bond tf' » #-£ /Y EE7
R (10F70) » FH# S/ microtensile
bond strength o = RN HEMA K45 5
HH 3R 7 B (R Y 2 45 0 B B 2 = ) ey K
fifg "0 SRS 19-36% () HEMA &
P AR HA A $8 45 17 36% » IR &r R 5 [ /K 153
W B EET ARE R - BRI
BB EBIE KM self-etch adhesive
E o FEA—EROK R EUR] > JRBIARE—
BRI S S B B -

Solvent

WE k> K552 self-etch adhesive
o e T b B VR B ARG DUBREh B (LB AR
oo RETECGERIVE D o BRSREEHY self-etch
adhesive & A B R E MY KLT - 1 i RHY
B2 B AL 0 2 SR A R K () A 58 & BBk
W BRI RN SEE - DITHERS -
{8 (F P /K {3 80 B 757 ¢ Adper SE Plus
(3M/ESPE, USA), Adhe SE (Ivoclar
Vivadent, Liechtenstein), Adper Prompt
(3M/ESPE,USA) - ffife M ZELa T » R T
Ky S > TREEH 28 - WEE 288
(N, N-diethanol p-toluidine) 2 i Fy /57 -
(6 8 e LUK By B IR B EE fn by > %
Y AR 0 B R G 5 BE - RE S e i g
GERUR o MM TR R R KA i 5
T 73 Bl 5F 2 g e A Sl I T LR S K
5589 self-etch adhesive @ [ & F|FH F A&



AR« sy EHE R

SE Bond

-
<« ABRZ

ARG N AT E IR AR B B AR o #EZAE
W HiZ YE2 RE %) JII1 22K 0725 P 66 4% 311 7% R 58 R K 0y
DU SR AT SR AE SR - B E B &R
TR » & R 58 EL (2 15 /5 & adhesive HEf&
R i S N 2RRR -

Acid-base resistance zone

TR R BE R 2 A B A Y Ok
FEORNZE  #@FFAENEERIEY - A
EERERFER AT G - EgE
O B B S R A TR E S - B DL > AERTRE
BT RE —BPBEE - #a8R
BEA R P R " - BT EMREE
T » E{#HF self-etch adhesive » & {E)R&)E
JE& N IR — G R R il (B 1) o ShEmAE
DiBEbUER - RE s8Ry ml LR Bh FEE — X
gt - AN BB bilE R g N M
self-etch adhesive system 1% » [~ & H3H
17 {# F] etch-and-rinse adhesive system™ o
ik 28 I & I TP i I A B 48 0 H Al A
EHREEFERREGE  HIUEMHERZ
BRI S AR AL IE  FTlA
B o AN S — MRt I 2 I e OF R
g AP REgETAAE T2 LB\
(EThRE M AR IE T RBEASTAE » £

: B M self-etch adhesive

BERSEET

Bt

IR —ER & -

ABRZ:  Acid-base resistance zone

SEBond: Clearfil SE Bond (Kuraray
Medical Inc., Japan)

ERE TR A - B T E AR
HHENEE " - AU E Clearfil SE
Bond (Kuraray Medical Inc., Japan) f1iy1J]
AE M BLAG MDP - A E B 1 1 PR A R BT HF 5
2 BBE B BV R - HH RGP A DA
F gl B £ B BT 4 1 AR B o SR R IR AR R
BENERE" -
A il

Wi = 25 R T P 2 ) 2 0 40 s B 2
RKY o BEIERB AT - EAHEREIE
I ~ {8 F metalloproetinase H#HIF " ~ R
& K5 HY self-etch adhesive™ 2555 » [EHE &

HE R R Y AR R B R B AMTAE B
PRIGAE R 22 B B (B SR AVAE R
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Dental adhesive systems: classification and review

Chia-Yung Lin™ Min-Huey Chen’

Dental adhesive systems have been recently classified according to their adhesion approaches
into etch-and-rinse, self-etch, and glass ionomer.The etch-and-rinse system requires a specific
acid-etch procedure and may be performed in two or three steps. Self-etch systems employ acidic
monomers that demineralize and impregnate dental substrates almost at the same time. These
systems are separately applied in one or two steps. Some advantages and deficiencies were noted
for etch-and-rinse and self-etch approaches, mainly for the simplified ones due to some chemical
and associations and interactions. The knowledge of composition, characteristics and
mechanisms of adhesion of each adhesive system is of fundamental importance to permit the
adoption of ideal bonding strategies under clinical conditions.
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A new category of dentin adhesives-universal adhesives

Yu-Hsuan Chen'”,  Po-Chun Tseng™, Yu Hsuan Lee", Wei-Chi Chen'™’,
Chia-Ming Kuo’, ~ Shu-Fen Chuang"”

A new category of dental adhesives, the universal adhesive, hits the market in recent years.
They contain special monomers, 10-MDP or other acidic monomers. 10-MDP can make chemical
bond with tooth, base metal and zirconia due to the phosphate functional group. Besides, it
improves the bonding durability because of its just perfect carbon chain which provides the
hydrophobicity without losing the hydrophilicity. However, the new dental star still needs further
study for long term examination. This article discusses the components of the universal adhesives,
their application modes, and the adhesion mechanisms to different materials. Through the
understanding of these materials, clinicians may correctly operate them in dental restorative

treatments.

Keywords: universal adhesive, 10-MDP, zirconia
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FEIA320 ~ 600 SR eb A HEREIBEERE - 214 &5 AH4w > L All-Bond
Universal #1 All-Bond SE # 47%k 3% /R 8 1 #1 Bs (Filtek Z350 XT Flow - 3M/ESPE) 4%
A 245 5B BB A %6 % 3% B (micro-shear bond strength) 3f i# 4T bt o 4 R EA
T MAER B F A S0t 320 SRAD AR B SR B3R - oA — A eyl A 4 3 EIME A
MEEREZTAE  BEBRETENEROF A NKEEZERH - Ak @R F AT HZ
BB EREBRE A RBEZR R G EREREDY

PSR . BT AEMHER BRTFERER - EXKE - REEE

i = BB B - b S M S AR R I Ry -

Fift » B I P DA R % SR R F e &

BT ABEEE A% (dentin  LRBHE (smear layer) » BEEEIEEE -
adhesive system) T 3R AR - ik (eteh- g pli AR & & (hybrid layer) - {8 L
and-rinse) L igfh (self-etch) U AME - B A ST 18 MR &8 4 =i > H ulfEH G bk

RS A AR R VERA 3

TR KGO e B B K A AR

RARG O R LA R LR T BY R

ﬁklfikg@%—"lﬁﬁﬁmﬁfrﬁﬂ: ﬁi’/ﬁ‘\gﬂﬂ”tﬂgﬁﬁmﬁﬁﬁa‘”:ﬁtﬁﬁ% mARBRT I EE
MAAEHE ORI SR THANKIBERAERTH - T (06)2353535$§»2977

1% A :(06)2762819 » E-mail: sfchuang@mail.ncku.edu.tw
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S ERE RS ANRENE R - KTk
Begih R EE AP BE > HNILH 7 HRah
BRHYSERE o b A A B M A HE R e
FARE TR R o REFOKRI 2 A £
ERNFAERBRES - PRGN -
BLBfE T > ZEIRESCE W EEf - Bl oy
Bhr - WotiE d E R EEE Y R R E
Bl 52 BELERE B - P L AR - H H R 6
MERERNERNERE S AE - 358
FERE”

HE R B E Y - REEESRE
AFENEETTR ~ ZBRE > TFEK > &
75 BRI A6 5% FE8 T — UG & 8 - EEDT Y
TN Ry A (universal)” BUE 7 2 IHAE
(multi-mode)” EE 7] > 5at FHEUEEFAR
Y55 AR5 & B A 2 ThsE By ol s B8
#% > fI41 © 10-MDP, Phenyl-P, 4-MET - i#
FIREE WA HBERI S E ~ R AE RS
aE AN AL ~ &8 - Bl - MEFN
FEE o TR T EERSME FIRY ¢ (silane)” -

WHESE T AREME RRm Rk
B BEHEAwmAANEEENER - WY
HHEMEIHE - AR ARE =S Ry
[ Bl 85 oF A& (carious) ~ Mg A JE
KE -~ BIREREES  HMERF -EWHZE
S - AT A RERENEREA
AISERREE RIE Y o (BB A R E R B
JBEENFARE » HEEZBREEOZEE
WA MRS - Wt > AERBRVEHNZE
Ehigsm &6 FI B N AT R E R EH
ERRAEREERREN T ARE - HigE
J1EEZE 58 & (micro-shear bond strength) 2

24 = hERBIFRERSEHE B LS B 2017

FOREEL G 34

P A 25 AT — (& F PR Y AR =
REEETUME - MR AEEZERES > £
PRIZEH S ME - FE L EKLY 10mm Ll
EPHFAE > 2R ERET - fFE
M te RERE AL 1R - R S A 2R B A '
# (Ecomet 3, Buehler Ltd., Lake Bluff, IL,
USA) fic & #180 SR &R L OE - Z & DU
#320 SRHDARIE R A - K FEREET K
by o Hp B FLL#400 -
#600 SEEDARIOE - DL D BRE A FE K
YR -

RE G EE RS 28 BRI H
W& il oF AEREE .4 All-Bond SE (Bisco) >
M H B KB E 24 All-Bond
universal (Bisco) » B ~ FEAYEL A o5
SRR — - I RERA I Ry aH (N=7) (£
FIRITERE A - KBRS HE R IR F - R W
R BT R BT

All-BondSE : Wtz oF A& FH » # Parts
DRITTLL L LR A B8 R A (@ -
W IAERE —EWEES5-108) > IE
10 EFENZAMBLRENIE  LIREE 10
b o

All-Bond universal : i 5 AE FH LK K
MR B2 R K (7B S 208 ) » & ERE
HERERESHEIST » WE 10 EFNZ
AR E) > G 108D -
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PIEAZ0.8mm ~ 15 2mm (Y ¥ 2 B ik
EEERFRE L > WHRE T EAREM
f§ffg Filtek 2350 XT Flow (3M/ESPE) ifi )¢
R & 20 Fifn pletat A v i - B AH SR B 4-
6 (Bt A it - BRAFRUR 28K —K -

R AE - 16t B TR R A [ E Y B R
S Eat% (AG-1, Shimadzu, Kyoto, Japan) >
A S T HE LM AT o {5 FH R T 45 Bk S 4R
(ligature wire) 25k U BUER - it J7 17> 61 Ha B
FARENAZS0.2mm R - AT RE
B HE 7T 6 BT I A6 58 & (micro-shear
bond strength) Izt - BWE % E & :
0.5mm/min o Z & PEEMEE T - 5T HEEE
R RE R ARVEr N B m iR - DUAFEHE
EUpRESE

FLE R (MPa)=force(N)/surface area (mm”®)

AT JE 15353 58 f% DL One-way ANOVA
test #1745 EF » DL Tukey test #ELT i {& I
JE » PAP<0.05 FyBHE AR -

i R

o e 24 =2 A A () 55 B b &R B ' B AR
B HYET IR E SR SR E — o S AR
NEEZE R B REV/NMEFF R+ All Bond
Universal & F§ A #320 58 &b 4% & ¥ 4H
(10.53£2.59 MPa) ~ All Bond SE{fHMH®
320 554K (8.78+3.10 MPa) - All Bond
Universal I #600 551D 4% (8.4912.59
MPa) ~ B All Bond SE & F* #600 54K
(7.22£2.98 MPa) - {£ All Bond Universal {#

o Micro-shear bond strength

14 10.53 (2.59)
8.78(3.10). .49 (2.59)
5 .49 (2.59).

7.22 (2.98)".
10

& o o

All-Bond SE All-Bond Universal

B— : mEMELEARREW AN
FRENWMBNAHERE
(MPa) - ARIEXFBERMA
BBERETEE -

FATA #320 5D AR pE BH4H DL Sz All Bond SE {2
A #600 SERDAR A 45T 722 52 - (F
I All-Bond Universal BY4H R » £ #320
5%~ #600 SERVARE M 2 BIKE - FE T
& & B % /S U AlL-Bond SE4H !
EfELTET 2R - WEREE RIS 484320 57
Wh &R i B 4H AT IS B T BT D A6 58 8 B S
A #600 SERDARAH - HMBEZRE - R 5
th PA two-way ANOVA 73t 5 KE 35 & %
Gt~ WO AR 5T BRI AR o 3 e
NEBREZ L E > ERETTRENE
A WASREWE S FEEZELZE 0 HKW
REZRIZAEZEIEN -
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x—  BERMEERME - BEERD

LEEEA T 1 Rl PR
All-Bond SE Bisco Self-etch adhesive Part I:
Inc.,Schaumburg,USA  system Ethanol
Sodium benzene
sulfinate
Part II:
HEMA
Bis phosphate
Biphenyl
dimethacrylate
All-Bond Bisco Universal 2-HEMA,
Universa Inc.,Schaumburg,USA adhesive 10-MDP,
system Bis-GMA,
ethanol, water,
initiators
Filtek Z350 XT 3 M/ESPE, St. Paul, Flowable BIS-GMA,
Flow MN, USA Restorative UDMA BIS-EMA

xR MEERMA - ARDASREEME NMERENBREL(EP<0.05F AHEEER)

P
FREIHE L% 0. 002
RN 0. 008
FREF % 2 %55 8k 8 0.670
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&y
AR R R S S SRR PR AR -
e 78 H A B AE R R R02
I ES - EHIEMEEE AR - B
i~ ARUR G ~ A E B ek U7 0 (8
BROROE - HERER DI R EFEE T MER
gf) - REEHEE#E L K IE MY - #
AEEETAN(BEEG - EG - EEER
)RR R A S A S > AR
MZE(FME - FARE - S &
&~ RifE P& KIREE o AR EES
s FHBY 152 (silane) * -

%

Pan

Py

Ry T 2B R ZUIRE > FrA Y @E AR E
RN T 8k B2 5 (phosphate ester) » ]
%1 : 10-MDP, Phenyl-P, 4-MET - 84T+
REFIE g ~ S bsh - & b2 4S
(chemical bonding) ° ZELIB LAY T > BE
2 Pl e b LR R E VROR - R
HE LA EAEHBOEER AR - B
73 XL 10-MDP 0] 2 4= i 4 1Y §8 45 58
J& DL AR BT % (degradation) 5 /3 T8 E ° -
10-MDP [E] 45 B K FR K B e & > HiK
Uiy w] DA FH S PY 47 % FH B (methacrylate) Y
e s4S - M Kim Al FIEE - &8 - &
beE AL gss > HMESIZIHEENH
R o AU ST FiT 6 A 8 AL Al11-Bond
Universal » Bl& 74 10-MDP - DL %[ G
FOBG %S 2 58 & AR -

AWHFE R R [F 5 B AR ETT R R
JE I > R R EDRE S S DL AN [E]JE
FERI ARG o 1£ Oliveira % A\ ° YR 5T 88
W (EH #320 5ERb Ak - HERKEE

B 2.0um ~ FHEEE £ 757.5nm - [f] #600 57
ROUL s R TR B SR A 1 Apum - KBS
F5267.Tnam o A ZE (5 Y A AR [F] 55 B
A% o PRIDE TT R #320 SERDAR B A BT o AR
B EEEERE > HE#600 5EDARELISHY
RERJE  TTAERLI - MBS -

CL s W F 3k 2 £ 40 DA 1 ef i =X (55
B o A R E R A4 All-Bond
Universal A 4H [6] [ & HY 2 £ g 58 f5 &R IS =
ME 4 S (LY All-Bond SE - All-Bond
Universal 13 F (Y &5 % 5 &5 10-MDP - &
HAENKZEEFGBEMNZER - R
FHASIMY LB (activator) - HpHE &
3.2 BRI (Ultra-mild) & B gh 353
A - All-Bond SE Z pH{H 2.2 » @R IEA
(mild) HEEBRZEZ R - H RS - B—6
& LBE -~ FhEBEEN 0 B S HEMA - &
BEEEEE ~ BN R AN IEEEES - (A
ARG MEREI IR A ERHEKES
g b FCE R R R R B 6h o Y
BT o R Ry WA & P {50 FH B 75 7] B JRR /K 14 At
B B8 22 SR K AT ORI B2 B T o RG EE 0
[EHY R Z fLE 10-MDP ~ pH{EEHE R %R
% ByRBREM TR -

b FE4E i A B B Bl 23l - 223K
AR A\ S 45 g (bonding layers) > T
REH EHIEEh AR ZEH IR AR E - 1E
Oliveira 5 A * (Y52 b 8430 » L2 b
(#320 3R WDAR ) & +1B B B8 H AU RE
o MEFERANEERE - HRAH R
FEEH - A AN EE AT ARE
RiE R BEREEEATH#320 5EHDAR > B
B NIFEE R R S #600 SR WD AR - HEHI
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&5 5 AT RE IR Ry 5 A B R e D 4 i A
F 28D &l - X 4liiy 600 SERDARE £ 2 3%
T REL R FE AR~ DRI 28 A /D P Ak it 45 L
SIHYSRAS IR - (H IR AR E R
"o ARG RE ~EM S All-Bond
Universal fH#: 52 All-Bond SE & =51
FARE R RE - BB NN EEREKE T A
g o ERE RO RS B -

2 % 3R

1.Perdigao J. Dentin bonding as a function of
dentin structure. Dent Clin North Am
2002;46:277-301.

2.Oliveira S.S.A, Pugach M, Hilton J, Watanabe
L, Marshall S, Marshall G. The influence of the
dentin smear layer on adhesion: a self-etching
primer vs. a total-etch system. Dent Mater
2003;19:758-67.

3.Alex G. Universal adhesives: The next evolution
in adhesive dentistry? Compendium
2015;36:15-26

4.Isolan C. Bond strength of a universal bonding
agent and other contemporary dental adhesvies
applied on enamel, dentin, composite, and
porcelain. Appl Adhes Sci 2014;2:25-34.

5.Yoshida Y. Self-assembled nano-layering at the
adhesive interface. J Dent Res 2012;91:376-81.

6.Schittly E. Compatibility of five self-etching
adhesive systems with two resin luting cements.
J Adhes Dent 2010;12:137-42
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Effect of self-etch adhesives and smear layer on resin
- dentin bonding

Chin-Hsuan Linl, Jung-Pei Hsielh’, Yu-Hsuan Chen2, Shu-Fen Chuangm*

Adhesive systems have progressed since early 1980s. The etch-and-rinse and self-etch systems
of today are relatively successful. Recently, a new family of self-etch dentin adhesives has been
introduced as ‘“universal” or “multi-mode” adhesives. These system have the potential to
significantly simplify the procedures and have much broader applications. Universal adhesives
can be used under the etch-and-rinse mode, the self-etch mode, or with selective etching. Under
the self-etch mode, the smear layer is partially left and retained in the adhesive interface. The
smear layer thickness may interfere with the adhesion of self-etch system. The purpose of this
study was to determine the effect of smear layer thickness on the adhesion of the universal
adhesives. Fourteen human dentin samples were prepared with 320-, 600-grit abrasive papers, and
then treated with either of two adhesive systems: All-Bond SE adhesive and All-Bond universal
adhesive. Resin pillars were bonded on the dentin surface, and the dentin specimens were
prepared for micro-shear bond strength test. The result showed the smear layer created by 320 grit
paper generated the higher strength. For both sandpaper preparations, the micro-shear bond
strength of All-Bond universal adhesive was higher than All-Bond SE adhesive. Therefore,
universal adhesive system presents a clinically acceptable bonding performance regardless of the
smear layer thickness.

Keywords: self-etch dentin adhesive system, universal adhesive, smear layer, bond strength

' Department of Stomatology,National Cheng Kung University Hospital

* Institute of Oral Medicine, National Cheng Kung University

" Corresponding author at: Shu-Fen Chuang
Department of Stomatology, National Cheng Kung University Hospital, 138 Sheng-Li Road, Tainan 70428, Taiwan, ROC.
Tel: +886-6-2353535 ext. 2977, Fax: +886-6-2762819, E-mail: sfchuang@mail.ncku.edu.tw
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1055 hEREFREE - WPIFEE £ —&

DA =l P ot min o SRR - PR Bl o

1 s 2
BER %52

F A BT AR TR R S ARG R EERTRAT - REOF &
B WwBEXME  REFHET R KD HNEARER LY
REER MBI EGH B EE2EBROEA LR - BFR  BMEELHER
WMERAMEM REFZERAAETLARARNEAMH  RAZENELER
Fofk FHER R A KEAM LR F IR EG R 2T R BRRE SR
BH REERTEAZRAARLBRER  FRAGRBETRAEBREANERGIFT
WRAGHE  REEHFNTEAPBMAS —REE  BEAEZORY -

RBBIRERA it ALAPIEFTEMERALE LI E RO T Y
BAER D REAFEUMAINSEETRXKRENTFZHEECHALK > Bt KEHFERE
2R REAREEHF > REDEBER -

T . REEWR - THERERE - FEFERR

= 4> (enamel hypoplasia) BY5E A (FEH 55% Y
enamel A @i# AR JAH) - Flegr T edsiE A

i 5
A EE R AE & E A TR i 2 Pk R~ B4R (deep bite) I A ©

WL RIEE 2 — o FI AR R S E A
oF 3 112 S R L S TR 9 - p A GRS > Pt — (i R

R GG o AR e o o8 BT RSERT e RE R G EIE e
ﬁﬁE]LiikﬁéEE%%HE?%EQEEEﬁéﬁTE s WAl LW A M E BN & (enamel
REH G o TR R BRI hypocalcification) - 5 8 A S LKA 5
S 2 %EﬁéﬂiﬁtHUEFéé‘ SR HABERTCEREIEE - ARAIEHA RS

AR

BV E - BERETIAREN TS 2 ER ERREERHE -
SER R EEEREAR A - A SR

BT BEAVEETH 6 RKERT ER XA

Zbgkﬂ% LR PTG AR CAERTRUAMEETHELEH
B 2 RE ST PEERA RS ABRT A - EE 1 (02)231234564267866
E-mail : munichiang@ntu.edu.tw
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Intra-oral Findings

Arch form:
Upper: Ovoid
Lower: Ovoid

Molar relationship:
R't: Unknown
L't: Unknown

B—: 200K -

¥ 51

ofF R 22k M

oX:FfF :
B HEEEUEPWH‘E HEENE
IERYIENR > BEENE FEHYAME - BEEART

FHIGER Eﬁ(%?ﬁ%ﬁ’]ﬁﬁ@ 2R F R
e

o BEBRRE :

e BTN - EEYSEYIBEL -
o BETMRE :

i~ M PO

off AEIE :
L —RRIF WX - A EMHSGRETEE -
2. AR JRE0EE - SREIEAEAL o

Occlusal Analysis

Overbite: 3 mm
Overjet: 2 mm

Canine relationship:
R't: Class |
L't: Class |

oA R E
1 RSREELY50 cm o
2RI o
3. fE BOUSH B BT AU
4. SR E B R

c2 OOARE ([F ) :
LEENRER © ETH S S EEEINE -
2. I E R -

R R AERNE 2B AE R
l%'%f% % — REEEER T - M

BRI % -
B.EEHAEK * 3mm; KPEK 2
mm -°

3.#16 ~ #26 M o

o[ X-ray 18 & (fE )
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B_ : IRAOXS6R ( Panoramic X-ray ) -

CE il
1 HR 3R -
2. REARFIE AR
3.#16 ~ #26 G -
4#11 FRERILA 2 -

OB BRET S ¢
L O EORPRE CIRERT L -
2. $H¥EI B ~ SN
A GtE— P BEBRE  ET#13~

#23 [ LR R A

B.itEZ  BBIEAFER 1_6#12~
#22 [ Z AL R A

C.5t&E= ' FBIE - E%Lﬁ#l%
#23 P ZE 5 R 0B

3.#16 ~ #261HS ©

oB B HRh ¢
Ryl e A B REUR AR > S T B B
@~ M B A DAETE =2 5E R

O ABMBIE
L BRSBTS (B=) -

O AR AR B O R
CUAMRRE » L HE IR R BB

32 - PEERERERSEHE BUE 12017

FLBE S (LR LR 10 - [ T
TR AR KR ANBAY B
F o BERE— LR AN RS
£t -

& 1288 AV o FRERAE T
EOoEAZEMEENHE - A EH
EERFE T EBIHEENE -

2.8 (EIM) -

OB LW ENER - FH
Keynote #ETT 48 [& 157 7 -

& 5 BT HUAY O P9 15 B A 25 0 1 B
E -

& AT BRI 4G BTG S AV AT -

& EEEHE I I%Fﬁﬁﬁ% F
FE5 & > AT DU BB SR e Y R
[EEFEAREEE R DL T -

& EBIER B IRAY 2 - A DIEEE
Bili ~ R~ B2Em 2 R R AR 1R EE YRR
Ko R RAFHHEE

3R ERA (& f) -

O RIE BRI ATEE R - DU &
Y EFF > SRl KB AT A Y B R
& B LAY R A -
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The basic DSD photo/video protocol

= EREREFG

Measurement

B : QR EA

il

Guided Diagnostic
Esthetic Wax-up

Blf : RIF2ETER -
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Aesthetic pre-evaluative temporary
technique
® [nitial

el

@ Aesthetic Mock-up

BN ETORNEEERS -

® |nitial @ Surgical Guide
igg 40

“'\““44 Yy

® Final

T o T

B+ : FERIZE - FERUIERM -
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Feldspath Le

B\ : BRMREE - TKRAZEMA

@ ] Clear Bite Matrix Material
(DenMat) ¥ A& 1Y B[ H i AR -

& (F R B LB Filtek Z350XT
flowable resin (A1) - #§ A FE B
o BAREBEORN - ER20F
(VALO Cordless LED curing light,
Ultradent)

QIR ZEAENRE » FREEEBE

#% (Aesthetic mock-up) V455 -
P 2% OF 5 1 R0 o BB 23 B I 1Y 2 IR
GUBEHRTESE -

O WR B2 BEE AT o B
DIt =5 % 8 S5t 5 [ B AR HE 1T 06 7%
atE (EXN) -

4. FiRfER - vk (EE) -

I e i A 52 B i Y A — (8] 3~ g 154
o FE (EEARCETT S ER V) BR 1T 4 A
R B BT ER - (3 e 8 AT
R > CBWERERG® Al

RSFMEEE I (minimally invasive

preparation) °

5.RER ATRLEERE (E/\) ¢

BERAOEZEMR (Feldspathic

porcelain veneer) o HAE EEEE
KIEENE  RAE2EMRETMNER
B E AR R -

6. F 5 {& 1 (preparation) :

O IRIEIEEE - HIRFEBUERE - &
By 8 P& ¥T = {1& JF 3 H 59 B (split
dam) - K clamp B /N B VAL
B PiREER - SR T 2
W TR 1Y B8 S R B RS AA R £ B RE R
(EJL) -

SR ERERERINVESR
T MAMBNEREE > GiR
15 52 [T L R 5 TH ST B OF e B PR L F
R EERRER (EL) - B
MEREZERPYEMERFME
£ AIEUR AR RN
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R LSE

BN : FEER - DREMRREE DRSS -

S HAER © &k = (B 2K B
JE D) b 1/3 ~ IR 1/3 ~ B ER
1/3  FERBZE 5% & By o R[5
e SR B B &I (&) -

@ V)IH{EH ¢ butt joint preparation °
= AR E AU m R eet - &
TR AL B R
RILE R EE - el AR A LEE 1Y
FrEE% (E1) -

O CIEFTEHRRSE (B +—) -

®FHES I EReEEFEE (BT
—) e

7.t (Shade selection) (&)
o R FRETRE A 2 &k (DM1) K 37
B (Al W E 7 #EfTER L -

8. E[Jf5 (Impression)
0. FEIF R S P B (B -+ =) © EREFET

36 rhaE R A RIS EEE 08 25— 2017

@ Intra-oral mock-up

BUET AR RAE T HEE S RIHE - P
TEE B [ B PR R > (H AT (L R
1B o e B4 o S8 — (R 52 EL B EL T HY
SMER - B Y2 B IR AY % &R 0 H &b
& i R R R A e o B
AFHERERE -

10. £Z Al 5 B40F (B 1) -
R0 EEE
@ EH L RERDR AT 2Rk -
@ ([ Variolink Veneer {E 252 0y H
QL EIERF E B IET P T AehadE » DL
4R R -
@ VIS EREE MRHE R 58 (LA
AE]E g EAE R I - ZERIYEEE
Mt FHERER -

12, e e R (B8~ B +T) -
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¢ Composit eresinmock-up

® Tooth preparation

e Retraction cord placement

. - 9 & _ . o Final teeth preparation
L L LEY i

TY Y ¥V 4 - e Palatal silicone index
1Y #4q
A, i NGF g

B+— : MESRGRASS|RGEBLENE -
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B+ :tte -

e Enamel spot etching

B+=: mRERT -

i R REIP S e F-be 1012017

® Enamel hypocalcification : DM1

® Abutment : A1

e Ponding
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4. Air-dry

5. Pretreatment of the cavity

i

S TR

3. Enamel total etch 6. Cementation with Variolink Veneer

. —

b

B+h :MAEE -
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 Halo Bffect

¢

B+ aEaR (1 EmE) -

i PR 978 {91 S 5 1 4l i 220C S o] e Pl 2
AE R B AT EEEEN O TEORE > IEH
Fc & (E H##G (Keynote for Mac) » IR 77
MrosfE BEAFTI T R EE o T RAVET EIRER
storthr - A FIHIE R B RER > TR
BLRE RN R B TR B E - AR E
S TEIR " -

A9 B EH R 8 A S R L B R ¥
o DRmEREERENETEZP
B& o AT BRI > ISR ERE
Z I URETE R 6 S R Z B 2mm > DU P
FHWMILREAEVIFNAERE - HREEE
FEHHY /D> DR P AP (58 A A e 28 5 2He ik
R FERVIBR o 2 77 20 > AR & ey T
o TR SR B B - AT REIR L E Z Y
BB a0 RS T BE L ~ 2 E R 4
@~ AE SH R TE B [F] B 5 LUH 53 R R

40 = chEERBEFBER S LS B 2017

Fr@AER - “HREH ZEEROR
810-980nm - 15 &F Fy B 4H &% (0 200 & AV |
R ST 15 BB > DRI T g s L 4 I WAL AT A Ko
5 B O v e B R A A

BT s - ERARERT - REF
FHERIFEEERN > EHET NG RE
GERE AT TR - BN - B U
butt jointgstHVER 7= 0A & % AV (ERS
BERERREEEE » (LR s R iE
FY 5% fE (fracture load resistance) - [&]HF 7] DL
HILW L B EG " -

ol

WS ZM R A DA [F 8
IR BEESEREAE - SR ERYE
B > P T 25T B Y BRI & DA R ER AL o
fro MAEERED ~ B3 > KE=aZHAR
YR T AN R (] o BRI
GHYEF TR o A E DRI AESF &
BE > 2EREAHERERER -
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B+t amaER (AEEH) -

2 %5 Ok

1.Coachman, Christian, et al. "The influence of
tooth color on preparation design for laminate
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Treating teeth in the esthetic zone with ceramic veneers:
a case report

Yu-Jung Lai', Yu-Chih Chiang’

Many materials and treatment options are available in the field of esthetic and restorative
dentistry. Various newer products such as pressed ceramics offer enhanced functionality; however,
in thinner dimensions, they lack the inherent esthetic properties of traditional materials such as
feldspathic porcelain. Patient's demands for better esthetic features have increased in recent years.
Patients want restoration that closely mimic their natural dentition. The use of hand-layered
feldspathic porcelain has been revived based on its highly esthetic properties and little-to-no
preparation requirements. By keeping the preparation to a minimum, less tooth structure is lost
and procedures are much less invasive, which is exactly what patients desire.

The present case was a young female patient who had tooth spacing over her upper anterior
incisors and enamel hypocalcification over her right central incisor. She wanted to improve the
color and shade of her teeth using a minimally invasive preparation. Feldspathic porcelain veneers
could be used to resolve her anterior tooth spacing problem and to achieve better esthetic
outcomes.

Keywords: feldspathic porcelain veneer, enamel hypocalcification, anterior tooth spacing.

'Restorative and Esthetic Dentistry Department,
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HYPOTHETICALLY LINKED TO ORTHODONTICS

LOCAL EFFECTS

Dental

e crown: decalcifications, decays, tooth wear, enamel cracks and fractures;
discolorations, deterioration of prosthetic crown (as fracturing a ceramic one during

debonding);

e root: root resorption, early closure of root apex, ankylosis;

«  pulp: ischemia, pulpitis, nectosis;
Periodontal

e gingivitis, periodontitis, gingival recession or hypertrophy, alveolar bone loss,
dehiscences, fenestrations, interdental fold, dark triangles;

Temporomandibular joint

s condylar resorption, temporomandibular dysfunction;

Soft tissues of the oral and maxillofacial region

e trauma (e.g., long archwires, headgear related), mucosal ulcerations or hyperplasia,
chemical burns (e.g., etching related), thermal injuries (e.g, overheated burs),
stomatitis, clumsy handling of dental instruments;

Unsatisfactory treatment outcome

¢ inadequate morpho-functional, aesthetic or functional final result, relapse, failure to

complete treatment due to treatment dropout.
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Composite resin restoration for the patient with
full mouth caries during the orthodontic treatment:
a case report

Ting-San Liangl, Wan-Yu T Sengz*

Dental caries often develops in patients undergoing orthodontic treatment. When it does,
assistance from other dentistry departments is required to maintain patients' oral health. How to
arrange the most appropriate treatment plan through interdisciplinary treatment approaches is the
fundamental focus of dental treatment.

Presented in this case report is a 22-year-old female patient, who was affected by severe dental
caries while receiving orthodontic treatment. Before startingtooth reconstruction, operative
dentistry department was referred to, so as to determine and remove the cariogenic factors.
Inquiry about thepatient's life showed thather dietary habits were the main cause of dental caries.
After monitoring her maintenance of oral hygiene and confirming her change of dietary habits,

tooth reconstruction started.

Since the patient was still under orthodontic treatment, composite resin filling, a more
conservative and one of the most common ways of treating caries, was adopted, to temporarily
restore the integrity of the patient's teeth, making it easy to maintain oral hygiene. Composite
resin filling has the advantages of preserving teeth and facilitating the adjustment of the filling
appearance, and it costs less than inlays. That's why composite resin filling has become a popular
option in the transitional evaluation phase.

Keywords: composite resin, caries, treatment sequence
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Treatment options for different clinical scenarios
of tooth decay

Chia-En Li"

This article provides three clinical cases treated with different restorative approaches.

The first case was about the restoration of traumatized maxillary incisors. The procedures of

shade selection, clinical crown preparation, composite resin layering technique, and dye

application for mimicking incisal translucency were shown. The second case shows the

treatment procedures of two gold onlays. It demonstrated the thinking process of how to

treat heavily worn teeth and the choices of restorative materials and cements. The third case

was about the diastema closure during replacement of a chipped porcelain-fused-to-metal

crown. The consideration of crown height and width ensures a better esthetic result.

Keywords: direct composite filling, gold onlay, heavy attrition, full ceramic crown, full

ceramic veneer

Introduction

Dentists usually face partial loss of tooth
structures. Diagnosis of the cause and
examination of the patient's oral habits help to
determine the optimal treatment plan and
restorative materials. Direct restoration in
general saves clinical appointments. Direct
composite fillings are easy to be adjusted in the
future, nevertheless, provides less physical
strength compared with indirect ones. For
indirect restorations, cavity design and choice of
material are the first issues to be considered. In
this case report, three different cases are
introduced for their treatment planning and

procedures.

Casel

A 60-year-old female was referred to
Department of Operative Dentistry, NTUH, for
restoration of maxillary traumatized teeth from
falling down of stairs. Tooth 21 lateral luxation
was diagnosed, and flexible splinting from Tooth
12 to 22 was performed (Fig 1). Teeth 11 and 21
were also diagnosed as uncomplicated crown

fracture.

Root canal therapy for Tooth 21 was
performed after removal of flexible splinting due
to persisting symptoms and signs. During her

endodontic appointments, she requested for

'Department of Dentistry, National Taiwan University Hospital
"Corresponding Author at: Li, Chia-En, Department of Dentistry,

National Taiwan University Hospital, No.1, Changde St., Zhongzheng Dist., Taipei City 100, Taiwan (R.O.C.)

E-mail: joanne.lil104@gmail.com
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Treatment options for different clinical scenarios of tooth decay

Fig. 1 Tooth 21 lateral luxation was diagnosed and flexible splinting from Tooth 12 to 22 was
performed. Teeth 11 and 21 were also diagnosed as uncomplicated crown fracture.

restoration of anterior fractured teeth thus she
was referred to Department of Operative
Dentistry. Photographs of the maxillary teeth
were taken and width-to-length ratios were
calculated (Fig 2). Since Teeth 11, 21, and 22
were all with cervical abrasive lesions and
exposed root surfaces, the esthetic status was
compromised. Therefore, shape of teeth 11, 21,
22 was re-organized to improve width to length

ratio (Fig 2).

Diagnostic wax up was made on the study
cast (Fig 3A) and suck-down shield was made
accordingly. The shield was further cut tooth by
tooth right at the proximal areas (Fig 3B).

2 mm bevel was made for tooth preparation.

Shade selection was done before rubber dam

isolation. 1 mm of resin balls were cured
individually at different parts of the tooth
structure for mimicking dentin and enamel colors

respectively (Fig 4).

After the palatal surface and the dentinal area
were restored, blue and white tint were used to
mimic translucency and halo effect of the incisal
edge (Fig 5). Thereafter, labial surface was
restored with Grandio resin A2 and A3 shade
from incisal 1/3 to the rest of the defect, using
the previously prepared suck-down shield for

contouring labial profile and then light cured.

Teeth 21 and 22 were restored with similar
manner. Figure 6 shows the extra-oral view of
the patient after restoration of all the fractured

teeth.
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Fig. 2 For approaching the ideal width/length ratio of the central incisors, cervical width of
teeth 11 and 21 was enlarged and the incisal edge was planned to be restored in
harmony with her smiling curve.

Fig. 3 (A) Wax pattern was made on the study cast according to the previous plan.
(B) Suck-down shield was made from a stone duplication of the wax pattern and the shield
was further divided tooth by tooth with the cutting lines at the proximal areas.

Grandio Insicor Shade Grandio A3 Shade (Chosen)

Fig. 4 2 mm bevel was made for tooth preparation. Shade selection was done before rubber
dam isolation. 1 mm of resin balls were cured individually at different parts of the tooth
structure for mimicking dentin and enamel colors respectively.
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Middle and Cervical 1/3 Grandio
A3

I Opaque White ] | Incisal1/3GrandioA2 |

| Opaque Blue | [ Segmental suck-down shell |

Fig. 5 After building up the palatal shell with putty index, dentin layer was restored with Premisa
A2 dentin composite. Blue and white tint was then used over the incisal edge of palatal
shell for mimicking translucent and halo effect. The last layer (labial surface) was restored
with Grandio A3 resin cervically and Grandio A2 incisally, with the aid of suck down shells.

Fig. 6 Close frontal view and extra-oral view of the patient after restoration of all
the fractured teeth.
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Case 11

This 54 y/o female complained about food
impaction and hypersensitivity to temperature

stimulation for 5 to 6 years.

The dental evaluation reveals multiple teeth
with old amalgam fillings or composite fillings,
accompanied with secondary carious decay. (Fig
7, 8) There were also multiple molars with heavy
attrition and enamel crack lines over occlusal
surfaces. Tooth 36 was with mesial and distal

secondary caries while 37 was with distal caries.

According to her own statement, she had the
habit of bruxism during her school years, but
after getting married, her husband never

complained about hearing her tooth grinding.

The treatment choices for the molar decay,
secondary caries, attrition, and enamel cracks
could be amalgam filling, porcelain onlay, or
gold onlay. Due to her history of bruxism, gold
onlay was considered to be the optimal choice

for the molars.

Cavity preparation of teeth 36 and 37 was
done after removal of old restorative material
and caries (Fig 9). RMGI was used to block out
36 undercuts and served as base material (Fig
10). Futar D bite registration material was used
to check the sufficiency of occlusal clearance
(Fig 11) before final impression. After the
occlusal clearance was confirmed to be
1.0~1.5mm, final impression was made with
Panasil impression material light body (Panasil
initial contact Ultra-Light) (Fig 12). The master
cast was poured out with die stone and margin
marked with color pencil before being sent to the

technician (Fig 13).

Wax pattern of the gold onlays was requested
to be sent back for evaluation before being
casted (Fig 14). The contour of 37 wax pattern
was redone by the dentist, refined by the
technician, and the two wax pattern casted into
gold alloy onlays. The onlays were delivered
intra-orally, and the marginal fitness and the

clearance of excessive cement were double

checked with a bite-wing X ray (Fig 15).

Fig. 7 (A)Multiple teeth with old amalgam filling or composite filling, which were found with

secondary carious decay.

(B)Trace of heavy attrition was shown on the photo with occlusal surface thinned
enamel and areas of dentin exposure. There was also caries noted on the

proximal area of posterior teeth.
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Fig. 8 Tooth 37 was found with distal caries, occlusal dentin exposure and enamel crack lines.
Tooth 36 was found with distal resin filling with secondary caries, mesial amalgam filling
with secondary caries, and occlusal dentin exposure.

Fig. 9 Removal of old restoration and caries underneath before cavity preparation of Tooth
36 and 37 gold onlays

Fig. 10 RMGI was applied on tooth 36 for block out of undercuts. Further tooth preparation was
done for fabrication of gold onlays. All margins were beveled.
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Fig. 11

Fig. 12 Final impression was made with Panasil initial contact Ultra-Light.
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Treatment options for different clinical scenarios of tooth decay

Fig. 13 The master cast was poured out with die stone and margin marked with color pencil
before being sent to the technician.

Fig. 15 The onlays were delivered intra-orally, and the marginal fitness and the clearance of
excessive cement were double checked with a bite-wing X ray film.
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Case 111

This 63-y/o female came to seck for
correction of space between teeth 11 and 21, also
the unpleasing shade of 21 crown (Fig 16).
According to the patient, 21 porcelain-fused-to-
metal crown was fabricated around 10 years ago,
for the sake of closing the space between Teeth
11 and 21. She noted only recently that the PFM
crown seeming to be extremely bright in color
and big in size, not in harmony with other

maxillary teeth in the esthetic zone (Fig 16).

Clinical crown length and width of the
maxillary incisors were measured and re-
distribution of the space was done accordingly,
to make Teeth 11 and 21 symmetric in width and

harmonious in the smiling curve (Fig 17).

After removal of 21 old PFM crown, the
minor carious decay over the cervical area of the
abutment was restored with composite resin.
Impression was taken for diagnostic wax up (Fig
18A). Putty index was made according to the
wax pattern and then transferred intra-orally as

mock up for discussion with the patient (Fig

Fig. 16 (A)Around 1mm of space was noted between teeth 11 and 21. The color and shape of 21
porcelain-fused-to-metal crown was not in harmony with the adjacent teeth. Marginal
porcelain chipped off was also shown on the close frontal view, however not visible

while the patient smiled.

(B) The extra-oral view of the patient shows tooth 21 being out of harmony in shade and

in size.

1.6 H 1 : 1

Fig. 17 Clinical crown length and width of the maxillary incisors were measured and re-
distribution of the space was done accordingly, to make Teeth 11 and 21 symmetric in
width and harmonious in the smiling curve.
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Fig. 18 (A) Impression was taken after removal of 21 PFM crown. On the cast diagnostic wax up

was done according to Fig 17.

(B) Putty index was made on the wax pattern and then transferred intra-orally as mock

up for discussion with the patient.

Fig. 19 After the patient's agreement, the putty index served as a guide for tooth preparation.
The margin of the full ceramic crown was shoulder preparation and the palatal margin of
the veneer was butt joint.

18B). After the patient's agreement, the putty
index served as a guide for tooth preparation.
The margin of the full ceramic crown was
shoulder preparation and the palatal margin of
the veneer was butt joint (Fig 19). When the
tooth preparation was done, final impression was
made with additional silicone (Panasil Ultra-
light) (Fig 20A). The master cast was sent to the
technician for wax up and returned to check the
morphology (Fig 20B). Heat pressed full e.max
veneer and crown were made according to the

wax pattern (Fig 20C). Isolation was performed

with split dam method, and additional gingival
cord was applied to inhibit the contamination
from sulcular fluid (Fig 21A). Before
cementation, all the surface of the abutments
were etched with 37% phosphoric acid and
rinsed thoroughly (Fig 21B). The full e.max
crown and e.max veneer were cemented with
Veriolink Veneer set by its protocol (Fig 22).
Figure 23 shows the extra-oral view of the end

result.
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Fig. 20 (A) When the tooth preparation was done, final impression was made with
additional silicone (Panasil Ultra-light).

(B) The master cast was sent to the technician for wax up and returned to check
the morphology.

(C) A heat pressed full e.max veneer and a crown was made according to the
wax pattern.
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Fig. 21 (A) Isolation was performed with split dam method, and additional gingival cord
was applied to inhibit the sulcular fluid.

(B) Before cementation, all the surface of the abutments were etched with 37%
phosphoric acid and rinsed thoroughly.

Fig. 22 The e.max crown and e.max veneer were cemented with Veriolink
Veneer set by its protocol.
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Fig. 23 Extra-oral view of the end result.

sssmMonolithic

Lithium Disilicate
Strength

ss=wLithium Disilicate
Vitality Translucency veneered with

7 Feldspathic

Feldspathic
) veneer and metal
Adhesive : .
Cost : copping with
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Fig. 24 Under the precondition of minimizing tooth preparation, and for reaching the
highest strength, monolithic lithium disilicate was determined to be the material of
choice in this case.
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Discussion

Casel

When it comes to restoration of teeth in
esthetic zone, materials limit to tooth-colored
composite resin or porcelain. Direct composite
restorations provide timely repair and
opportunity of future adjustment. However, the
material is physically weaker than full ceramic
or porcelain-fused to metal restorations. In this
case, the patient would like to have her teeth
esthetically restored while she waited for further
follow up, or potential treatment, on her PDL
and pulp status. Thus composite resin served as a
convenient material of restoration.

To address the important issue of esthetics,
“microfill” composites, with the average size of
the amorphous spherical silica reinforcing
particles approximately 40nm were generally
used. Further refinements in the particle size
through enhanced milling and grinding
techniques resulted in composites with particles
that were sub-micron, typically averaging about
0.4-1.0 pm, which initially were called
“minifills” and ultimately came to be referred to
as “microhybrids” '. These materials are
generally considered to be universal composites
as they can be used for both anterior and
posterior applications based on their combination
of strength and polishability. The most recent
innovation has been the development of the
“nanofill” composites, containing only nanoscale
particles. Most manufacturers have modified the
formulations of their microhybrids to include
more nanoparticles, and possibly pre-
polymerized resin fillers, similar to those found
in the microfill composites, and have named this
group “nanohybrids.” In general, it is difficult to
distinguish nanohybrids from microhybrids.
Their properties such as flexure strength and

modulus, tend to be similar, with the
nanohybrids as a group being in the lower range
of the microhybrids, and both being greater than
microfills.

The mechanical properties of dental
composites have been presented in recent years,
and these informative can be consulted for more
specific information ***. In general, mechanical
properties are mostly related to filler content,
with the composites having the most filler being
the strongest, stiffest, and toughest. By
comparison with a few leading brands of
composite resin in the market, Grandio, being a
nanohybrid composite which provides acceptable
polishibility, shows higher filler percentage both
in volume and in weight. Elastic modulus value
of dentin requires composite resin with higher
than 82% of filler weight loading while Grandio
reaching 87% °. Thus in this case, Grandio was
chosen to restore the major part of the class IV
defects.

Case 11

Human physical wear of occlusal enamel is
around 29 pm on molars and 15 pm on
premolars annually’. While normal occlusal force
being 20~120 N during eating, the grinding force
of a bruxer could be high as 1000 N. Restorative
materials are frequently challenged by fracture
due to insufficient wear resistance. In general,
metal alloys are ideal for restoring tooth defect
for patients with parafunctional habits, due to
their higher compressive and tensile strengths.
According to the standard from ADA, high nobel
alloy exhibits gold and platinum higher than
75%. This type of metal alloy is relatively stable
in the oral cavity-resistant to erosion and
corrosion-and has lower tendency to cause
exceedingly occlusal wear to the opposing teeth’.
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According to the signs of her molar occlusal
surfaces, enamel heavily worn with crack lines,
it was suspected that her occlusal loading being
higher than normal. Gold onlays were the
optimal choice of treatment since the restored
teeth were not located in the esthetic zone.

According to a study by Yamada, the
combination of cast-metal onlay and resin
cement was applied in this clinical case,
providing the optimal resistance to potential
occlusal load from bruxism’. Thus gold onlays
with Multilink N resin cement was the
combination of restoration for the patient's
heavily worn teeth.

Case II1

While restoring vital teeth like what we
encountered in this case, conservative tooth
preparation would be the top priority upon trying
to meet with the patient's expectation on
esthetics and function. Considering cementation
of Tooth 11 veneer, the inner material should be
one of those which have the capacity to bond
with tooth structure, so that proper retention
would be provided. Within silicate ceramics,
lithium disilicate (e.max Press or e.max CAD)
provides the highest strength®. While restoring
teeth with high translucency and when the
patient has extremely high demand on esthetics,
lithium disilicate core with feldspatic veneering
would be the choice of material combination.

Since the width and length of the two central
incisors have been reset, especially the clinical
crowns being lengthened, strength would be a
priority than translucency (Fig 24).

According to a previous report, the failure of
lithium crowns or veneers within 10 years of
service are mainly fracture of veneer and coping
and chipped veneer’. With the principle of
minimal tooth preparation and maximum
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strength, monolithic lithium disilicate
restorations for both crown and veneer were
provided to the patient.
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Treatment of severe dental caries and tooth defects with
composite resin, all-ceramic crown and veneer
-a case report

Yu-Cheng Chou'”, Shu-Fen Chuang"”

Due to progress of composite-resin materials and maturity of dental adhesive with bonding
technology, the large tooth decay and fracture caused by accidents could be restored by
composite-resin combined with dental ceramics. With accurate adhesive technology and advanced
materials, tooth defects of local dentition could be repaired perfectly. In some cases of patients
having economic considerations, we could use composite-resin to repair small dental decay and
all-ceramic restoration to repair large dental defects or discoloration to improve esthetic problems
of anterior teeth. These three cases in this report are based on the application of composite resin
and dental ceramic to repair the defective teeth perfectly.

Keywords: composite resin, all ceramic crown, veneer
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