CHEHR 2t [25H5|X| RIB9H MI3S 20174 13'7

http://doi.org/10.14347/kadt.2017.39.3.137
A 27134 S o] 87 7Y
Alzke] ghuldlolE wluelo] Aw: 33hel A

Hl, 072, UKIE, USH
o B AT} 207 2 AT

Fitness of heat - pressed ceramic laminate veneer using additive
manufacturing process: 3 Dimensional analysis
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[Abstract]

Purpose: The purpose of this study is to analyze the fitness of heat - pressed ceramic laminate veneers fabricated using
the additive manufacturing.

Methods: Impression was replicated by using light body silicone and heavy body silicone on the custom tray, and it was
fabricated using Type IV Stone. The test specimens were prepared by using a dental scanner, a laminating veneer using a
dental design program, and a specimen with a 3D printer . The control specimens were prepared by the lost wax technique
and heat - pressed to fabricate the specimens. The data of the specimens were measured by the RMS value of the internal
fitness a using a 3-dimensional measurement program.

Results: The Stereolithography laminate veneer group was measured at 78.10(4.09) um and the LWV group was
measured at 31.50(5.10) um. There is a significant difference between the two groups (p<<0.001)

Conclusion : Evaluation of fitness laminate veneers was fabricated by additive manufacturing showed the difference

statistically significantly and clinically acceptable result.
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Figure 1. Experimental procedure.
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Figure 3. SLA working process.
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Figure 4. 3D —Analysis process.
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Table 1. Comparison of Laminate veneer is fabricated by
additive manufacturing and lost wax technique

(Unit: um)
RMS(um)
Group  Mean SD 95% Cl bvalue
(um) (um) Lower  Upper
SLV 78.10 4.09 72.50 84.50
P ¢ 0.001

LWv 31.50 510 2784 35.15

0.1200

0.0%

,
e
ﬂ

0.048

-0.072

A B 0,09

-0.1200

[ |
ASLA Veneer B, Lost Wax technique Veneer

Figure 5. Qualitative analysis.

.o #

2 Ao A= AS7FEAIQ] Micro SLAYA3} 2F
A5 ZZYsto] AZtE|ol] gtujylo]E H|Yo] HHEE
o] YA Ates g 3xkd SHZRIWS 0|85t
of AAAEAT} HF FA o= FHrleklt, gyuby
o2 WHY AYges SHsts A2 22 S

:L
o
)
i)
=}
i)
=)
=
o
I
)
i
2
o
2
o
1
w
2
r{o
Hm
1

(Sorensen, 1990). Yok} ®ARIS o]-&sto] 2o} U
HAES &AMgl0] E4131= Micro CT &%
(Alajaji et al, 2017). 22Xt Micro CTZ% =
= H-& S Aol dnE R ArgshA] St Ty
= 7HAIAL S, Ery|o] E vy o] BAEES] SA4o]
ojA, Adewollie =2 AAdn oz A4 il
HE gfiste] S4sh= WS o8t th(Tahereh
Ghaffari et al, 2016), g+ H]Uo] HAEo] 1z
s AAE A A3 ddsto] ZJotet HAE
Atolof AIHE FAE AAFn| 7 < WA
tHAboushelib et al, 2012). 181} o]g]3t HA &
o] &4 & Wk oy}, Ado) AEAE Wil

=

B Al7to] AR EE Gl glet.

Shpl L RO 3319 ZAAS AHgStc 3
AU AYE SPPS BYY £4S FU 5 S ®
5 ohjet 7S Bl HABY 339 B4 2%
sz E4s] ojele RIHE E4o] k5t
g 74413 Uek(Kim et al, 2016). olelet 273 7}

<4 7|19 37 A S reference die
Pt HAE YHS A3 data file A SH=
HHH S 22 AR5l tHBae et al, 2017), 12 Hst
Al 270d = ARt AE Bl Fapdo] 2 EXle &7
o] ol ER EA|9] ol A7 AxolE UAsH
Al T3zttt o] PA| EH sAtol| whet Ao £
of g @} gho] th27 WAT 4= Q= Tilo] ot
(Dehurtevent et al, 2015), 18y} & =Holix= A

W =B} o] pxgAlel MelBRAME ol gt

B B

of 371918 £73€ MABIct (Kim et al, 2013), 4

A<

n
G 2] el ek L ol S 2 9
o} olefat WAlo® FH5Hol4 HlolHES best fit

alignment2 Al

39 M3 20174141



oy
=
08
(@)
ol
Il
o
=)
e
(@)
oM
ro
o
>
i
oy
oo
1l

AP g =S5

AFA EA oA+ SLVI1E 78.10(4.09) un, LWV
31.50(5.10) m% HZ7F5HA o2 A2 E}UlLﬂOlE
HYoj7} Hop B &2 Ay vehilen, 444 &
Aol A= color difference mape £5}+o] 754,?;}55
dog £33} 3¢t Color difference mapolAl=
WO 7RSSR dl Rt R AT BY Ao
o] Aol 2ol Y-S HEhnl, 224l 7l7he4
= BA% o] Aghest 44T el o) 2Ae
= AS 9ujgith, LWVIFo A= BEE2] S45F9
AdboR 2243 H Rbd, SLVIES A ¢

pglof nhal
£

r

N

N

SgJolA WP ool @ 27} wHAYstol
Afole] A7} tha: WolA|t opie HelFgih
(Fig.5). ©]3 ol ThFshAer $-41 SLAYAL &
oA WO AZste] Zhgshs WAA WA @
olole] @3t EL UVAAT} A8 Fatol 2ol 4
o oo 2B W, B3 8Egol Nt Bt
o 7hsAe] glo] At ghol 7 S H ol Atk Uwe,
2015). et BFARHCIA QA0 A 49
Yol £ whitel] A 7hgalo ez b eh)
Yol Hl o] 1EZe] QAR R AGH o) ol
gol §lrka AZIghT), IRel = Epeka SLV 1R
SRS} el oRpE A k) ahel, ekl
o H]Ujo] Aol glojA] o= A4l Al o]
Sof Ao} gkt Azkict,

gh B o)A B K] AREE ek WA 2
A7 R B AL dEe] G
2 BT A /Pt ¢ £k o ©3t 33
Ao euldo]£ vlyoe] AR H3E B71E
Auistsllols SANE ARt neba a o

o chepe A AeiH FejE AMgat, 221
AT 3 ZAME Bt epst sk Fo) 4%

l-\:l ]

loo

A

fl Jle

%

2o

AT H3I1BYAE olgstol A2 Bt

142 ciotx|at7| 293 x|

S Alghe] ghujujo] = Uelo] AYEES EAjste] o
o3 e ARS AT,

1. SLVI5d LWVILEZHe] Ages 334 vl
=A% A3 FARA o2 {23k 2o](P<0.00)E B
Fov AFw= SLVIE 78.10(4.09) w, LWVIE
31.50(5.10) um =25 YEFRTE

2. SLVILE-2 A4 EAoflA ddHos
SJo|A|qt, AR Ao SHFoL 1A
247} ko] @27t F5lo] Hhagshy] wiizol,
o s HYs| A3 Fart gt

Jr 2o
do o Oali

2
B\ OS2

e

REFERENCES

Aboushelib MN, Elmahy WA, Ghazy MH,
Internal Adaptation, Marginal Accuracy
and Microleakage of a Pressable Versus a
Machinable Ceramic Laminate Veneers. J
Dent, 40(8), 670—677, 2012,

Alajaji NK, Bardwell D, Finkelman M, Ali A,
Micro—Ct Evaluation of Ceramic Inlays:
Comparison of the Marginal and Internal Fit
of Five and Three Axis Cam Systems with a
Heat Press Technique. J Esthet Restor Dent,
2016.

Bae SY, Park JY, Jeong ID, Kim HY, Kim JH,
Kim WC. Three—Dimensional Analysis
of Marginal and Internal Fit of Copings
Fabricated with Polyetherketoneketone
(Pekk) and Zirconia. J Prosthodont Res,
61(2), 106—112, 2017,

Berger U, Aspects of accuracy and precision in
the additive manufacturing of plastic gears.
Virtual Phys Prototype, 10(2), 49—57, 2015,

De Beer N. Advances in Three Dimensional
Printing—State of the Art and Future
Perspectives, J for New Generation Sciences,
4(1), 21—49, 20086,



2]
S

ol)ll

Dehurtevent M, Robberecht L, Béhin P,
Influence of Dentist Experience with Scan
Spray Systems Used in Direct Cad/Cam
Impressions, J Prosthet Dent, 113(1), 17-21,
2015,

Ghaffari T, Hamedi—Rad F, Fakhrzadeh V.,
Marginal Adaptation of Spinell Inceram and
Feldspathic Porcelain Laminate Veneers,
Dent Res J, 13(3), 239, 2016

Han MS. An evaluation of quality of dental
prostheses printed by dental 3—dimensional
printing system, J Korean Acad Dent Tech,
38(3), 188—191, 2016,

Kim CM, Jeon JH, Lee JJ, Kim JH, Kim WC,
Precision Evaluation of Crown Prosthesis
Manufactured by Two Bur and Three Bur, J
Korean Acad Dent Tech, 38(2), 57—62, 20186,

Kim KB, Kim JH, Kim WC, Kim HY, Kim JH,
Marginal fit evaluation of 3 unit fixed dental
prostheses fabricated by rapid prototyping
method. J Korean Acad Dent Tech, 34(2)
105—11, 2012,

Kim KB, Kim JH, Kim WC, Kim HY, Kim JH.
Evaluation of the Marginal and Internal Gap
of Metal—Ceramic Crown Fabricated with a
Selective Laser Sintering Technology: Two—
and Three— dimensional replica techniques,
J Adv Prosthodont, 5(2), 179—-86, 2013.

Dehurtevent M, Robberecht L, Béhin P, Influence
of dentist experience with with scan spray
system used indirect CAD/CAM impressions,
J Prosthet Dent, 113(1), 17—21, 2015,

Neves FD, Prado CJ, Prudente MS, Carneiro TA,
Karla Zancopé K, Davi LR, Mendonca G,
Cooper LF, Soares CJ. Micro—Computed
Tomography Evaluation of Marginal Fit of
Lithium Disilicate Crowns Fabricated by

Using Chairside Cad/Cam Systems or the

AEAL o] 8T A7 Al ehulyo]E wU oo AgtE: 33k B4

Heat—Pressing Technique, J Prosthet Dent,
112(5), 1134-1140, 2014,

Oh SC, Dong JK, Luthy H, Scharer P. Strength
and Microstructure of Ips Empress 2 Glass—
Ceramic after Different Treatments. Int J
Prosthodont, 13(6), 468—472, 2000,

Oh SC, Shin YH. Esthetic restoration of upper
anterior teeth by porcelain laminate veneer,
J Dent Rehabil appl Sci, 19(1), 35—41, 2003.

Schaefer O, Watts DC, Sigusch BW, Kuepper H,
Guentsch A, Marginal and Internal Fit of
Pressed Lithium Disilicate Partial Crowns
in Vitro: A Three—Dimensional Analysis of
Accuracy and Reproducibility, Dent Mater,
28(3), 320—326, 2012,

Sorensen, JA., A Standardized Method for
Determination of Crown Margin Fidelity., J
Prosthet Dent, 64(1), 18—24, 1990,

Ural ¢, Burgaz Y, Sara¢ D. In Vitro Evaluation
of Marginal Adaptation in Five Ceramic
Restoration Fabricating Techniques,
Quintessence Int, 41(7), 585—590, 2010,

Van Noort R. Richard. The Future of Dental
Devices is Digital, Dent Mater, 28(1), 3—12,
2012,

Zanotto ED, Bright Future for Glass—Ceramics,
American Ceramics Society Bulletin, 89(8),
19-27, 2010,

H39¥ M3% 20174 143





