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Effect of optical imaging powder on accuracy of digital model of full crowns
Tan Fabing, Jin Ping, Wu Shuhong, Zhang Wei ( Department of Dental Laboratory, Hospital of Stomatology, Chongqing Medical

University, Chongqing, 400015, China)

[ Abstract | Objective  To determine the effect of optical imaging powder on the accuracy of digital
model of full crowns in Cerec inlab MC XL system. Methods

were prepared, and 8 scanned models made of esthetic-base gypsum were duplicated, of which each model

A upper first right molar in the standard model

including digital models were digitally imaged by scanning in inEos unit before and after powder spraying. The
changing paradigm of each digital model at its marginal area, shoulder area, axial area and pit and fissure of
occlusal areas were measured by inlab 3D software (version 3.65). Finally, the results were analyzed statisti-
cally by SAS programs. Results

model before and after a week (P >0.05) in terms of measured values. The resolution of digital model after

No statistical difference was observed between the two reports of the digital

powder spraying was better than before, and optical imaging powder had certain effect on the model’ s marginal
area, shoulder area, axial area, and pit and fissure of occlusal areas. The floor impact counter of them were
0.073 £0.042, 0.106 £0.077, 0.044 +0.025, 0.128 £0. 060 and 0. 102 0. 056 mm respectively. Such
differences were considered with statistical significance (P <0.01). Conclusion  Optical imaging powder has
different effect on the accuracy of digital model in different area, which shows stronger on shoulder and occlusal
area than on marginal and axial area. It is suggested that different regional spray powder should be treated
differently.

[ Key words ] esthetic-base gypsum; digital model; optical imaging powder; accuracy of digital model;

computer aided design/computer-aided manufacture

Corresponding author; Wu Shuhong, Tel: 86-23-89035801, E-mail: mulingsheng@ 163. com

Bl A AR TE T BRI B B Y R,
HLEE B 545 B in T ( computer aided design /com-
puter-aided manufacture, CAD/CAM) T. 7 IF 75 1548 3k
R, HR ORI A TR T T BV 07 BN £
AR S LRI B 7 AR H, B0 B AR AT LR

[EEEE] 2k, b (023)89035801 , E-mail ; mulingsheng@ 163. com

B TGRS A A R B A R (R
R TG A AR SR T SO G A AR B B4
S, SR AR BT BV I 7 B A 2F A (AR 3% T s 1 Dl 2
B | X FE R AT RETE A T A8 AR e T8 TP ) — )2 B M )
() st , DA T il 72 2 4 AR 3R v 1) J LA 28, s i s 52 1k
PFSIAE A0k o IR R BFSE S R B) CAD/CAM
S22 P % I 15 5515 & ( chairside economical restoration



F3MEH 13 CEEE NI -

Vol. 34, No. 13

201247 H 15 H J Third Mil Med Univ Jul. 15 2012 1337

of esthetic ceramics, Cerec) R 4t I It A A B i
FEY PRSI o AL LA I TP A X2 1% e N
A AR AL BB S R WO . A< EW r2
FTRFTE CAD/CAM 4% 448 IV ( X FR esthetic-base o Sl D2

B ) A Y 4 e T3 A8 A L TRy, DA 2 2 U
S 4 A R ) X SR £ M FE B A o o2
1 #R5AEE B2

A2
A0

1.1 EBMAFERE

Cerec Inlab MC XL £ 4%t} inlab 3D %4 ( JRAs 3. 65, Sirona
3] AR OB UGk (Vita 24 R, T ) 5 4256 B A5 A
(Y IAEA PR W At ) 5 028 g #F B ( Whip-Mix 24 7], 58
[®) ;542 K #1 8l ( Elite Double 22, Zhermack /&), & K F)) ;
esthetic-base £7 & ( Dentona /N &), f&8[H) .
1.2 %7
L2.1 SRS R i TERE B B R
S B R T AR AR O 150 A 1. 0 mm Ty
WMIEIEIE & o A BAAARIR G305 T 40 BBt — i 58 8 fi
JFEBVAAE Rt T4 5 2 BB AR B R ARk OB 3R I
A 1 AR o KR A RS R B R A R B Y AR B
RO KRR T R ER B AR TR TR, B AR ARG
AHIRI A AR 8 A 45 H o
1.2.2 BOPARBERIA PR AR — 1 B AR 78 inFos
R AICNEIE [, T inEos 1 TR FERE , 15 3 3% i o8 2
OB AL MR 5 SR [ VA B AU AE S b 8 2 ¥ 0 1 1Y 30
G2k, DMRIETE A BN 3 I ) 07 AN E

SRIGHE SIS 8 MEBYHEAT S 5, 70 T %> A0 A
RUGEAT AR AR Ab BOR A7 DL . 2 M) K UL Al
PRI R o WAy I, ) 1 W% 12 5 Y HE 0 T ) B Ry
0.3 MPa(3 bar) , Wi iE 25 28 A AR R0 2Y 2.5 cm, [m] F B
SF I A PUAN Rl TR (R 45° R ) FURS T (L 90° £) 4% 1K,
VRREHE i 1 30 S AR BV OIT o 58 BUMBE 04 1) 28 T Ak %
I JFE R DX Al 3 S TR /N A, PR R R 5 3 38 A R 2 2 T AN
B RSN E RAF R 8 X7 BRI A B —SH B I
e H AR 2 w405 Y ECE LR
1.2.3 B R i &
1.2.3.1 FESpE 1E Cerec inlab MC XL R4t A b, W
il inlab 3D AR REALDIH] ™ Ll BER SRAT Y ET AR AL 1
W I AR SRS E o A PRIE R T AR Sy B
AHTA], R B R AR R R B ] — = e AR AR i AT o BOF AR
BUNE K 40053 %1 )5 T2 J X 5 4 ] 1) 351 T, oK sk 20 5 14 1
A BTN AT T &
1.2.3.2 A 20 Quante!” [RBFFIy i, BEHUEEA
FVTETFR) 17 AL A R AN A o B0 AR R 5 W) 1) 2% a1
HLCE ) o ik sef fiidad Cerec inlab MC XL RGE A F A9 =
FEM & TR @A AR, FLE AOL A02 R A F & iR i 4 X
i;A1,A2 BI B2 JyJ8 & 1X 48 ; C1,C2 D1 D2 Jy 4l i 435 E1
E2 F1.F2 7RI GGl (G2 a1 b s i X .

AO1 A02: 1% &A1 A2: B & F &3 B1.B2: A & 5 #h @ by & A8
FHE;C1.C2.D1.D2: 40 =54 5;F1 F2.G1 .G2: FR 5% A

ZEHE
E1 #HFiRBHIEmNEREE
1.2.3.3 07k BB s, L BT E R

F inlab 3D % | “ Distance™ T ELF0“ 5 B 1" Thig, 4> 91
TSI HT 5 1 X BB R | AL A2 (BT B2 E1 E2 FI,
F2 . G1 G2 {1975 £ 280 LA & C1C2 \DID2 fif 5 LR 1 H £
S8 BATH WA 3 3, BOFE . WOk A /S A8 [R5 H
2216 14 2 B g 0162 AR oy %o 5 A R 8 S e G
Hr, C1C2 \DID2 Syl b XU (e J3E 5 0 {5 Ay il /) 13 22
FIIE R G W] B AR 1 RS E ] 1 45 52 30 35 4% B )
7 T4 B A T E

1.3 %it5o#

FH SAS 9.2 #RAAXT SR EE HEAT A0 HT , A R X sl
KYRT B IS BRI IR 22 L & £ s HoR, AN R0 G X 48K L
K TR R Iy 22504, PR LU R 1T SNK-q 35, AH A X 1
JARTIG 2 W& LEBCR T o« K3 Ay 25 55 PR 5

2 HR

2.1 HFHAEAGREE R @RI

PR LR, B4 1T J5 11 esthetic-base 7 4 B 3R 15458 =5 I
HABCAAE R ([ 2) o Ay i, SWOkE A L, B
A AR T 3R [ MRS , 5 4B A 1 R & 300 4% 3 MR
S, AR 5L A AL IS & T U3 B R R/ N . TS
Je AR JETRT 1) — O BRI, 2 A 17 T 0 4, R L B I 1 5 %
Bedtt o

1o ik B A B A
H2 BHEEST SRR ER RN

AT B B



534 B 13 1

o= FE K OR ¥ 2

Vol. 34, No. 13

1338 201247 A 15 H J Third Mil Med Univ Jul. 15 2012
*z1 1 FAiEHFHEEERBHNEEEE (mm, n=8, x+5)
L 3 JHE i ZEN il
W
1 JHi 1 JHJE 1 JEi 1 )G 1 JEi 1 )G 1 JEi 1 )G 1 JEi 1 JH)E

ng= 5.795+1.095 5.781£1.086 6.077 £1.081 6.051 £1.067 7.539 +0.594 7.523 +0.596 8.800+0.309 8.752+0.292 8.369 +0.177 8.368 +0.183

YR 5.722+1.090 5.708 £1.084 5.970£1.076 5.950 +1.073  7.495+0.585 7.479 +0.588 8.692 +0.295 8.651 +£0.293 8.243 +0.165 8.239 +0.162

A 0.073 £0.044 0.073 £0.040 0.107 £0.077 0.105+0.078 0.044 +0.029  0.044 £0.022 0.102 £0.058 0.101 £0.054 0.126 £0.066 0.129 +0.056

2.2 REF RGBT AR A B R w0 2R
2.2.1 A R]E AR A 1 A I B A AR A 45 X 5
(IS RN 1 iR, B8R %, & K 1 HRTG 2 )
TR0 52 50 B0 HL AR B TG 2 25 57 (P > 0..05) 15 W]
Cerec inlab MC XL Z 4tk ] 5542 PR AT, W5 25 X R 52 45
P
2.2.2 SEERUGMRTRIE KR B AE R T
FRUMEAY AT 0 9 55 /N 25 S0 0 Bl 7 0. 001 mm, J5 K 25 5 i
ARSI XA 0. 311 mm,, & 1 Hr g5 K 1 0 R
— [P G, 33 e BT i 2 R & VT LB
R DI 55 S i U Y 22 S 4390 (0. 073 £0.042)
(0.106 £0.077) .(0.044 £0.025) .(0.128 £0.060) . (0.102 =
0.056) mm, LG, 45 K BATAEW 825 5 (P <0.01) ,
Hor, 52 UGB X i G R THD 04 52 i S/ IS, WP AR TET AR 65 19
R AR WURRTRI I 5, %53 V8 X s A 5 P AR X I K, $27m
FEART 55 kb T3 O Tl R 3R 1 B 1 2 S AR U LA o
3 itig
3.1 X THamKAEAAF 556948 % 38T

TERT RS v B Z8AIE 52 inEos 7141 850 X
AR GG )30 5y A R R i P R B A OR 22 . Y
AR SEIR e T CAD/CAM 2% A8 IV BV 4
RAY o A B HEE AR TC R (G2 G R gt
REAS PRI o o 1 ) A5 A e 1o, BRI 3k #1780k
HRETR P S A5 T f 5 M DU 25 4R

AWFFEIE T F RS — B oF il as IR e 4% 1 15°
RAEE L0 mm SEMEIEE &, H R E T 35 mF
B I AR AR RRAE X AR A R ST &
I R A AT I SEBR G O . H 1 JE S AR R S50 A B
A B A AL i B AR YE B AL A, RE
TR S G 27 AR R 6 B AR R R SR T A 52 ) I
Hb AR SRR BT B3 TR 58 Wk i J 0 £ A s
RUKG EE | fE S AT R4S ] 3 2 b 3 PR 28 0 S 40 45 SR 1Y
SEMA , DA T PRAIE S 35 25 SR ) T SEE
3.2 R TRFEREmEA T X

R A8 B 0162 I AG O S E A TR 4 i E A5 1
AR A EAEE W AR DAL SR AR
Y, BB b s J2 I R 5 2 o 1 A2 2 %o g FH =X
AT THFSE . 1990 4F, Meyer 251 BIF5E T 562 A% K

(1) 6 AN )15 1 5 A o A T1R] 28 g 00 2 R0 RS A T
NSRRI G5 R T ket 7 7 X R A ik = A
G T A AL B2 S e IR R Gk e T T
i fk2i5s . 1995 4F, Hembree 25" 71| F AL i 13085
SRS HT RS, o3 il L3 T % 1 28 0 IR il
i FH A WHE S S G PR sE e, 45 R R RS 1
2L IME R IRRIIE S B G2 25 57, Wil
fERARSRAT T AP AP (HIE R B B, PR A
TR AT ME LA FAR VBRSO 51 1Y
e DA RS, LA IR — P e 58 420 2 I
PRt BB i 7 =Ko (ER A7 1 B — b o
B0 e 48 25 AR VA A AR B ) D2 BV o e ak 31 1 —
AHH K, & Cerec3D/Inlab MC XL &% 7 i 4% 14
AR L I, fEAS Se g i o i T 0
a2 TR IX RN T
3.3 BB R AT F AR 6 F R

NG ENAKT 120 wm 20 53] 1
PNE 72| (O NI P 1105 e A i B o
Hickel ™' \Mou 25" 2£3%:5A 2 200 ~300 pm 22 [A] 2 A
DIEAZI) o Pk S 5 (W98 25 31, AR S 3615 31 1 o
2 G %o 4 e B AR TR 8 5 i oK e 1 4
TS A PR AT RS2 (AT AR, A S 01 2]
BT ARG BE S B () o — G O B, B T IR
BTG 3 M FAGRS T DRI, SETe AR
2P BLAGR HR52 W {EL  A BE AN & 62 AR 78 4 Tl &
PR THT () SRR, TR T G A 5 i) 7 11 22 fhv
FERR IS 45 3R, Al BB 5 2 4 14K 3% T 45 X SR 1y
— B Ko MO, SEER 25 B R i AR X G
THI VR 15 52 358300 2% AT O, FT RE IR 5 UK 1)
WU 7 AR S ——TR) S5 454, 1o B s iR it
UGB R 32 B s e R RE L e B S TR B 5 TTURRAE A
AR & FAG T X0, Uk S 3X — D, i 75 2 —
AT AE BE 50 S T PR G iR LA
T IR AT B AR A X A BE 1

25 b, SRS A R UG X 2% XS e AN ]
PEIR I PR B e 13 76 A 1045 AN ) DX I it 1 =% 1
FEMTURATZ A1 B 10 22 A0 i, LU A] RS2 BRI Ay
Xof A T4 VAR 2 TE 11 5 1) S £




434 55 131 w2 F K K ¥ ¥
J Third Mil

201247 A 15 H

Vol. 34, No. 13

Med Univ Jul. 15 2012 1339

SE k-

(1] R, B, AW, 5 AL B 28R %M RS
AR SEIRAFTE ] . A0 B AR, 2010, 28(1) 2 29 -
33.

[2] Mehl A, Gloger W, Kunzelmann K H, et al. A new optical 3-D device
for the detection of wear[ J]. J Dent Res, 1997, 76 (11) . 1799 -
1807.

[3] Luthardt R G, Bornemann G, Lemelson S, et al. An innovative meth-
od for evaluation of the 3-D internal fit of CAD/CAM crowns fabricated
after direct optical versus indirect laser scan digitizing[ J]. Int J Prosth-
odont, 2004, 17(6) : 680 —685.

[4] Luthardt R G, Loos R, Quaas S. Accuracy of intraoral data acquisition
in comparison to the conventional impression[ J]. Int J Comput Dent,
2005, 8(4): 283 —294.

[5] Mehl A, Ender A, Mormann W, et al. Accuracy testing of a new in-
traoral 3D camera[ J]. Int J Comput Dent, 2009, 12(1) . 11 -28.

[6] ikds, EBE, &3, . Inlab MC XL &% 3 Fh R ¥ RN
RE S TR SEIRAT R [T ], T EBERRAAEHR, 2011, 40(1) 2 53 -
56.

[7] Quante K, Ludwig K, Kern M. Marginal and internal fit of metal-ce-
ramic crowns fabricated with a new laser melting technology[ J]. Dent
Mater, 2008, 24(10) : 1311 —1315.

[8] Kurbad A. The optical conditioning of Cerec preparations with scan
spray[ J]. Int J Comput Dent, 2000, 3(4) ; 269 -279.

[9] Meyer B J, Mormann W H, Lutz F. Optimization of the powder appli-
cation in the Cerec method with environment-friendly propellant systems
[J]. Schweiz Monatsschr Zahnmed, 1990, 100(12) : 1462 —1468.

[10] Hembree J H Jr. Comparisons of fit of CAD-CAM restorations using
three imaging surfaces[ J]. Quintessence Int, 1995, 26(2); 145 -
147.

[11] Beuer F, Aggstaller H, Edelhoff D, et al. Marginal and internal fits
of fixed dental prostheses zirconia retainers[ J]. Dent Mater, 2009,
25(1): 94 -102.

[12] Gonzalo E, Suarez M J, Serrano B, et al. A comparison of the mar-
ginal vertical discrepancies of zirconium and metal ceramic posterior
fixed dental prostheses before and after cementation[ J]. J Prosthet
Dent, 2009, 102(6) : 378 —384.

[13] Tsitrou E A, Northeast S E, van-Noort R. Evaluation of the marginal
fit of three margin designs of resin composite crowns using CAD/CAM
[J]. J Dent, 2007, 35(1): 68 —73.

[14] Hickel R, Dasch W, Mehl A, et al. CAD/CAM--fillings of the fu-
ture? [J]. Int Dent J , 1997, 47(5) . 247 - 258.

[15] Mou S H, Chai T, Wang J S, et al. Influence of different conver-
gence angles and tooth preparation heights on the internal adaptation
of Cerec crowns[J]. J Prosthet Dent , 2002, 87(3) : 248 —255.

[16] Sk, EB, SFEF, 4. CEREC 3D/inlab MC XL £45 fiid
T T A R A TR B X LU e[ D] 88 = E R4,
2011, 33(2): 200 -203.

(Wrh5:2011-11-11;4&[8] :2011-12-11)

(i K 4)

(B8 1335 1)
HPS {537 [ 5 S s e e ) o T 2 2 SURR S AR T, 45 51
T2 PR R A I 240 25 A5 A ) P S L s A i
T SR R R b T A R IRk B AR VY S
1 R R T VIR A TG B T RE

W 1L 200 L 235 45 E A2 25 P 50 PR 3R 3 380 0 R e o B U
LAV W A0 R Y 3k B 3 A A Ak, I S B gV e R
FRR B 12t 40 i 48 1t B F B0 TNF-, 16, TL-8  TL-10 INF-y
A T 8 e 0 L PR ILSRE £ — 7P 52 7 P 505 , 400 i 81 ) 7 A1
G I 2 1 LA P B B0 T 7 A A Al PR R 17 3
B %GR ETER IS AL AT, A T N ERE
WA XU, PR R R R I iR S R R
RIPREIE &, 2 WUARITHR PRI S I o R, AR 4 i HLH-2004
T3 ZEAdi 1 VP-16 557 BIVEAS 6 RO728, 327 AR A 15 Rk 1 Wk Iff.
HMZE AT PTREEL EB 5 75 R UL 175 2K 1 Wk 11 40 A 255 45 1A% A
TRYTRUNLAT o TR /E HLH-2004 77 223697 1 A H 5 PR R
B SRR H I =R B AR AR IR O G R
A S SR PHTAAG I) F5 8 W 2 W S PAGiG , 41  FE I
REZR GAE AR TR, R rl G2 A G2 R R 3 T
GIERG IS H T BRI RE R AL, s R P/ E g
UL WA i A S < 9 N 0] S Rl O (ERE A
2 TR I 200 0 25 A P 5 A 2 ARG e A RO ok39 T
PRAS A3 B PE , JLJ5 PR AT B - R R A B e i R, Ak 1
I B, A S i /b R B 4R E T k39 2 A A K
T SR AATHJ5E ERR PP R A 96.07% 7 {H R h TR

PRI S 1 WM A I £ 5, H A8 S T R 0 I 0 e 2%
U290 JH A1 3~ DXL i 48 i, T W ot 40 0 2% 45 AR 4 ) ), R O AR
SPGB A AR B, IR I, AT ok39 A 45 28 g BRI,
LT HIERREE IRI T o 45

S 3k

[1] Henter J I, Horne A, Arico M, et al. HLH-2004 ; Diagnostic and ther-
apeutic guidelines for hemophagocytic lymphohistiocytosis[ J]. Pediatr
Blood Cancer, 2007, 48(2) : 124 -131.

(2] ESIF], fTEmm, F5E, 4. EB g ae R 58 i BN v i 40l 25
BAEMGERTLI]. IR M 2%, 2010, 23(9) : 546 -548.

(3] FEDE, JuE 0T, MARE, % Wi 4L A 30 B K 2 4
[J]. R Mg 2 Ze s, 2011, 24(5) : 276 —278.

[4] EIRMR, AEOLAE, B SL . BT H IR B8 B0 Ui AT 0 2 55 B 3 Bt
[J]. e ZRa, 2000, 21(1) : 51 -54.

[5] Wong C K, Wong B C, Chan K C, et al. Cytokine profile in fatal hu-
man immunodeficiency virus tuberculosis Epstein-Barr virus associated
hemophagocytic syndrome[ J]. Arch Intern Med, 2007, 167 (17):
1901 - 1903.

(6] WA NRILANE AR, WS258 - 2006 MMAHIZWibRiElS]. b
e AR H AL, 2006.

(7] Z=MEali, B, H9IA, & EAHR (k39) RATK IS W7 SR P
(T]. 54 Hup 5 B , 2005, 3(1) : 14 - 115.

(r#5:2012-04-10; & [2] :2012-05-18 )

(%% I 4)



