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Evaluation of internal adaptation of PMMA 3-unit bridge manufactured by
5-axis milling machine
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[Abstract]

Purpose: The purpose of this study was to assess the internal fitness of the PMMA 3-unit bridge that was
fabricated with 5-axis milling machine and to verify the clinically allowable values.

Methods: For fabrication of the crown bridge in this study, 25-27 abutment teeth were used. The prepare
abutment teeth were scanned with a scanner and 3-unit bridge was designed by using design software. Upon the
completion of the design, the 3-unit bridge was fabricated by using a PMMA block with 5-axis milling machine.
The internal surface of the fabricated 3-unit bridge was scanned by using a scanner and the difference between the
3-unit bridge and the abutment teeth was assessed by merging them together.

Results: RMS + SD values for PRE group, MOL group, and BRI group were 51.2+18.2, 44.8+10.0, and 52.1
+8.3um, respectively. The mean of the PRE group was bigger than that of the MOL and BRI group; however,
statistically significant difference was not found (p>0.05).

Conclusion: The PMMA 3-unit bridge that was fabricated with 5-axis milling machine presented stable internal
values for each crown and overall internal values were within the range of clinically allowable values.

Key words : Dental CAD/CAM,; Internal adaptation; Provisional crown; Subtractive method; Three-
dimensional; 5-axis miling
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HAE A% SdsiMe drAEE=Y
-85} Ehrenberg et al., 2006; Strassler,
2009). YA EHEL 2|F HAZo] AR 17 Yol &
2)7] W7k A H Aote] e wEalw A A
of TS $ANA 27 uhe] BULE 4
4 9leh, E8 AR 91 Aolol QA= gHEo] v
& W AAS S gon Aol ue] dxde 2
A sjsom BEs] Aoto] BUAT SAUE
oF=tHBurns et al., 2003; Yao et al., 2014; Karaokutan
et al., 2015).

F| kol 217 CAD/CAM A|ARIC 2 BARS Adsh=
o] S7kstar glom, ofof wh YA RAES] AlRte
2|7t CAD/CAM Al2~Elo 2 A|zkshA FHA wf$- Fa
SHA AR AL ek, 53] 2|3 CAD/CAM A&7 B
3 AR, 27, "Ael, 99 7 e A REE
= AR =HA, REE AR Al SREE AZEE B
opplon, HAE Azt Hagh ulgk: HErh EIT
o WA EA S HolFal qlo], Heket HAdEo) A%
o] 7Fssttt, whehA] YA RHEE A7} CAD/CAM Al
g0 2 A&kshe o] ARS-E AL Sl

432 HAXEE fJel A2 CAD/CAM Al&F
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W Aotk kst CAD/CAM HALS of-&
7 AAE Fl AR wzoll Wi A3k
7 & 9S A "ok WA Ater) AEsekA] Zst
A2l s HdEo] &4 YA HaL yoprt 1t
A7HA] Do 4= QltH(Colpani et al., 2013). 3FAEF %]
1} CAD/CAM A|&gl9) did e vhEAjd/do] w2 24
= AR o A HHA A3 CAD/CAM Al ARl R
ARt YA D Z0) 2ol ¥ EofA| L Jlom, dEA
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al., 2014; Schaefer et al., 2012; Schaefer et al.,
2013). 32Hd& ol-&5tH tho] S44S S3l Bt
ool ekt dlold ks 92 o AL, AeHs Sl
AlZtA o g Holz)7] wiigol| QAp7F WAk RS o
OFZ 4= Itt(Moldovan et al., 2011; Schaefer et al.,
2012). E3F ST A AlH O &4Fo] §17] wizol H)
olE|7} £AEE EAIZE ¢lth(Keshvad et al., 2011;
Persson et al., 2006; Schaefer et al., 2012). whA|
& AFolME 55 BEoE AFEE PMMA 32 E514]
of 274 8 Aol Uy ARES sHUH e B}

sfo] Qg 51851 YFak Zo] BHolch
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1. XICHX] K= 52 A0

2 Ao A= 3 B ARk ffal et 25 A2
AR 2F A2 A (AG-3 ZPVK, Frasaco GmbH,
Tettnang, Germany)g& A|HXZE AR5, £HEH
A2 e AFAES Hall AAE ol A4A
(Dublisil, Dreve Dentamid GmbH, Unna, Germany)
£ olg3en, HEH Al Type V BAHILGC
Fujirock EP, GC Corp, Leuven, Belgium)E F-o]A] |
2] mgS AAsHchFig. 1. ARk 38 BRA = A
78 B2 go]E A7iY(Identica® BLUE, Medit,

Seoul, Korea)Z o)A 270-& AlA] 515t}

Fig. 1. The 3—unit bridge abutments gypsum model
used in this study
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2700 ghaE A7 lolEe ANE e T2
(Dent CAD, Delcample., Birmingham, UK)& ©]-8-3j
32 HEIR] 22k fAR shglow, ZF A|tj2] 9] AT
A 2 A= 97.2%, A= 100%= A5
CHFig. 2). HARIE 2t o] &l A 7 ~ZES
o](GO2dental, GO2cam International, Terreaux,
Lyon, France)= & HAE AXlslo, & w2 Ailol
B NC datas AT - 55 L& AH(DWX-50,
Roland DG Corporation, Shizuoka, Japan)Z 3% 2
S 2k 17 WEsto] ARkt AlE AR
PMMA EE(VIPI block monocolor, Dental VIPI
Ltda, Sao Paulo, Brazil)& |83l A2lelon dg
7 W& 2|9 calibrations AAste] U7 25 24

gho = Z3ich

3

o el da e

)

Aol

Fig. 2. The amount of undercut in each abutment tooth
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A5t AAettHFig. 3). A 9% 2t A
A7HSNE A1 A ] A0 dlo]E R At o, Y
H =4 ;(]

sttt AEE A1 Ho]H+= matching—software
(CopyCAD7.350 SP3, Delcample., Birmingham, UK)
£ o]g3) zZtzte] STL 3} (Stereolithography file)s
< ASCII ¥ (American Standard Code for
information interchange file)2 WZHAIHTE 1 th
inspection—software(PowerINSPECT 2012,

Delcample., Birmingham, UK)E ©]-&3f|l4 Ai1e] A

5% dlg o 2 7173 PMMA 3& 81X 9] Y A Hr}

Adlogj el 32 B5x]9] ASCII Hlo|gE SHAIA 1
Aol & AMESGT), Al ] FE9] HlolE & uE
FEe &, A3 AR 9F thA] FHAIA 11 AjolE A=
STt titA] FE9] tlofE e mE 253 & AaL A
tjz|et FHAIA 1 zpolE Ab= ket ol ZF 159
H22 Ax]E= PRE, 4141+ MOL, E3lA|&= BRIZ
grgskaict

Fig. 3. The internal scan data of PMMA 3—unit Bridge

4. TA=EX

PRE, MOL, 18] BRI®] RMS%o] £A42 o2 (2|
gt 2pol7t A=A H7Fsl] sl EARZESIE o8
A LY A EAHEA (1-way ANOVA)E A8
o, Z} Al Abole] EAA o4 HF5& 18l Tukey o
ZSHHIHH (Tukey—HSD test)E AAIBFSILE H i=Fof
A SAE FoITt Aol FoE 0.058 7€ 4

Asheict.

ut

Z W7o A2 PMMA 3% H3lz|o] U gt
TE A HA 08 Uit 43 PRE 152 52.2+
18.2 un®] i, MOL 182 44.8+10.0 mo|™, BRI 1&
£ 52.3+8.3 mo]t}, PMMA 3& H31x]9] Z3lri=
MOL, PREE 12]iL BRI <242 2| YAt FA
202 Folgt Afol= EASHA] 3UTHP).05)(Table 1).
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Table 1. RMS*SD values comparison of PRE, MOL, and BRI

(Unit: um)

Greup n RMS+=SD P
PRE 52.2+18.2
MOL 1 44.8+10.0 337
BRI 52.3+8.3

ofl Al H2 MY positive error’l FAF O A4H F

wollA= HA F2lolA negative errorZt AT

T3 MOL Z1H<2 @49, ¥AW 223 Ao

positive error7b AP O 4] 97 B A=

positive error7} WAESIIT, SHAINE AW FEo] W
=

o HH || A= negative error’} A

o
Y,

ATHFig. 4).

S .

Fig. 4. The three dimensional color difference map of
the PMMA 3—unit bridge fabricated with 5—
axis milling machine
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5% U o & A2t PMMA 3% B3ix|9] A4 3

£ =
§ o2 Wash] Sls W AYEst Fasich wret
= AP 5% WHOR AR PMMA 38 Bl
Aol Y A WS A W A3 g7t
2 919 3349 2412 A4 gom, 339 BAS 59 o

b =
A7E AR RES BT 4 s 7]

o
70 unghal o]okr] skal 1o (Colpani et al., 2013), &
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o4t A3} PRE 1%, MOL &, 18|31 BRI 1% 2%
70 um oJ5t= YA FE 7hssich s FAA
O 7 ROt 2ol MASHA] sk wiwoll A7
712 A] UTHP) . 05).
42 g AMEY PRE 153 MOL 159 <
s =Y WA F2AY A7t At
= ZRIE & Sl ol2fel o) = APE 5
=S o] gl WS AAISHA Hrh sHATE & 4l
2 A Zio| whe) FAEE ofo] FEAA |
ot & 9714 PRE 253 MOL 1459] EAH22 90
Lol 7M7) wiitel & d=tde] o3t HAlFE R
2k 23514 "th(Ki-Joung Sim et al., 2004 Seung
Doo et al., 2001). w2t PRE 153 MOL 1FolA]
A= & F29] positive errorZt S7FF s=atol| §l
t}, 3kA9F PRE 59| AW} MOL 1&9] 4ol
Me 2F5MoR e27F A9 dhAyskR] ehgl=t, o]zfqt
o= PRE &9 ZA1H¥ MOLZ&9] 4wl H]sf
9 Zterh AA] oot AAfRro]l AX| A7) wol
QAp7F HAYSHA| oF2- Al o' AT,

A EA = AZe A AdHe Aee F2
PMMA (Polymethyl methacrylate)2 &< 74 % W&o
7 85HA AREE AL QiH 712 PMMA Alg& #
Wb Ao Zgto R AlZstelth(Karaokutan et al.,
2015). AR 7|E0 W o & S9tsHA| B S &
S, v] S A sl 1Al si=E daFe 1,
T W ohekRt 249 wste] e AEAEE W
A=zt Witoh HuEy Qlok, shAR A
CAD/CAM #1822 A2 PMMA £52 3744 1]
2] SEAA SAIE7] dZel A= EH v WA
skal, 7|AAQl 54 S7A S8R0t ofeh 4 W
o] ASE e A EdthNejatidanesh et al.,
2006; Yao et al., 2014),

2 AFollA= E 7] Aljbd o] At WA ARSE
A2 Al HE EE FEQ AhA] o]7] wfizol 2HAke]
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