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Evaluation of Marginal and Internal Gap of Cobalt—Chromium
Sintering Metal Coping Fabricated by Dental CAD/CAM System
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Dental Laboratory Science and Engineering, Department of Public Health Science, Korea University Graduate School, Seoul 02841,
'SM Dental Laboratory, Seoul 02841, Korea

The purpose of this study was to evaluate the marginal and internal gap of Cobalt (Co)-Chromium (Cr) sintering metal coping fabricated by dental
computer-aided design/computer-aided manufacturing systems, Abutment tooth 46 of universal numbering system was selected for the study,
Twenty Co-Cr metal copings of two groups were manufactured and scanned, Co-Cr cast metal copings (CCM) group of ten were fabricated using
investment, burnout and casing after subtractive manufacturing of wax block, Also, Co-Cr sintering metal copings (CSM) group of ten were
fabricated using sintering processing after subtractive manufacturing of Co-Cr soft metal bock, Marginal and internal gap of Co-Cr metal copings
of twenty were measured by digital microscope (x 160) with silicone replica technique, The data was analyzed from IBM SPSS Statistics ver, 22.0
Statistical software for Mann-Whitney U test (a.=0.05), Mean+ standard deviation of marginal gap of CCM group was 90,12+61.73 x«m of CSM
group was 60.17+24 83 «m, However, two groups was statistically not different (p>0.05), This study showed that CSM group was clinically
acceptable adaptation,
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1. Master die M| Z¢

£ 23 oA 9] master diet= 3F2} -5 A 1t 72| (ANA-4;
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Fig. 1. Study design for Cobalt (Co)-
Chromium (Cr) metal coping.
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Fig. 2. Master die.

Fig. 3. Pressing machine of 50 N press for silicone replica
technique.

1) Co-Cr cast metal coping (CCM 1F)

t]z}elo] g2 ¥ 107]¢] STL %S CAM #H](CORi-
TEC 450i, Imes-Icore GmbH, Eiterfeld, Germany)e°l| %-&
ATt o]oJA g2~ E-E(Vipi block wax; Pirassununga,
Szo Paulo, Brazil)& #Z2bs} 1L A 7138t 1071¢] <~
235 AZst k. 10719 &2 335 AR 2% &
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Fig. 4. Measurements of 12 gap area (marginal gap: 1, 6, 7, 12;
axial wall gap: 2, 5, 8, 11; occlusal gap; 3, 4, 9, 10).

Coping

L1 =489 um

1600 30 e |

o
1,163 gy

Fig. 5. Measurement of marginal and internal gap (digital micro-
scope, X 160).
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5. £ 241
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o AT A& WEeHA Ralslon ving 44
Mann-Whitney U testZ A3t} A|1ZFQFe
0.052 AdA3tRaL, 4 =2 1328 IBM SPSS Statistics

ver. 22.0 (IBM Co., Armonk, NY, USA)S o] &3} gt}

CCM 153} CSM 15-¢] A#tw 24zt 714 =
9= CSM 1&9] 53.38+18.61 tmew, 714 &
= CCM 1E-2] 157.39497.56 1 m@Pc}. F 159 §
o folde AT AT GOR T fol@ Aol
H(p <0.05; Table 1).

T 2F F 1230 ARRNS WY, F9Y, 0
B Joloz BRate] AR SHs ), AAe
CSM 2§0] CCM 1§} 399 %ow =7gko] 4
Qieh. 35 gjole] fol@ Aol 2 FAL o2 FAT 2}
AR G ol Aols) L}E}‘;l'.o—‘)r(p<0 05), ¢l
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Table 1. Mean+SD, Median, 95% CI and Significance Results of Marginal and Internal Gap for CCM and CSM Groups (unit: xm)
CCM group CSM group

Gap p-value®
area Mean+SD Median 95% CI Mean+SD Median 95% CI

Gl 10 114.26+67.88 98.15 65.70~162.82 68.52+28.21 58.10 48.34~88.70 0.105
G2 10 85.74+42.50 68.10 55.34~116.14 80.79+19.73 79.30 66.68 ~94.90 0.684
G3 10 136.10+82.37 110.30 77.18~195.02 83.13+38.15 77.50 55.84~110.42 0.105
G4 10 105.49+57.22 99.90 64.56~146.42 79.35+23.90 83.50 62.25~96.45 0.280
G5 10 79.61+49.71 64.20 44.05~115.17 59.92+20.89 52.75 44.97~74.87 0.393
G6 10 97.85+68.11 86.10 49.13~146.57 57.14%£21.90 53.65 41.47~172.81 0.143
G7 10 54.94+27.35 48.35 35.38~74.50 61.63£30.13 50.40 40.08 ~83.18 0.436
G8 10 85.96+33.85 88.40 61.75~110.17 78.52+22.99 78.95 62.07~94.97 0.739
G9 10 157.39+97.56 119.25 87.60~227.18 81.84+26.73 79.55 62.72~100.96 0.015
G10 10 138.35+107.22 98.90 61.65~215.05 99.81+£59.36 96.60 57.35~142.27 0.579
Gl1 10 64.75+35.76 60.70 39.17~90.33 85.52+25.55 84.15 67.24~103.80 0.123
GI12 10 93.42+66.45 65.05 45.89~ 140.95 53.38£18.61 53.35 40.06~66.70 0.247

CCM group: Co-Cr cast metal copings group, CSM group: Co-Cr sintering metal copings group, SD: standard deviation, 95% CI: 95%

confidence interval.

“Two groups were analysed by non-parametric Mann-Whitney U test for significance test.

Table 2. Mean=SD, Median, 95% CI and Significance Results of Marginal and Internal Gap of Three Parts (unit: ~m)

CCM group CSM group
Gap of a
. . p-value
three parts Mean+SD Median 95% CI Mean+SD Median 95% CI
Marginal gap 90.12£61.73 73.90 70.37~109.86 60.17+24.83 54.90 52.23~68.11 0.064
Axal wall gap 79.02+40.28 70.20 66.13~91.90 76.19+23.67 76.50 68.62~83.76 0.603
Occlusal gap 134.33+86.75 109.70 106.59~162.08 86.03+38.89 80.65 73.59~98.47 0.003

CCM group: Co-Cr cast metal copings group, CSM group: Co-Cr sintering metal copings group, SD: standard deviation, 95% CI: 95%

confidence interval.

“Three parts were analysed by non-parametric Mann-Whitney U test for significance test.
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