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ABSTRACT

The purpose of this study was to compare the marginal and internal fit of resin bridge patterns
fabricated by a 3D printer system, Three type bridge models (2-; 3-, 4-unit bridge) were prepared with
die stone and two types of margin, knife or chamfer were applied to the abutment teeth. The gypsum
models were used to fabricate resin patterns by a 3D printer, The printed resin patterns were fixed to
their master dies using zinc phosphate cement and then invested with dental stone in a box. The resin
patterns were cut mesiodistally using a diamond saw and further polished with #1000 SiC paper.
Internal fit of the bridge patterns was measured at areas of marginal opening (MO), marginal gap (MG)
of maximum curvature area, axial gap (AG), and occlusal gap (OG) from the images of gaps captured
by a stereoscope with CCD camera, Overall, mean gap dimensions of the resin patterns prepared in
this study were (155 um, except for OG. The 3D bridge patterns with chamfer margin showed a
significantly higher adaptation accuracy at MO, but those with knife margin showed a better accuracy at
MG, Internal fit of all patterns at AG were found to be (50 um,
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Figure 1, Dimensions of prepared bridge metal mode| (a)
2-unit, (b) 3-unit, (c) 4-unit
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Figure 2, Process of 3D printing for bridge pattems, (a)
3D-scanner, (b) scanned model, (c) bridge patterm design,
(@) 3D printer, (€) resin copings by 3D printer, () resin
coping on the model. (g) model boxing for stone pouring
(h) sectioned moae! for gap measurement.
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Figure 3 Gap formation between resin pattems and stone
die, (@) MO and MG at knife margin, (b) AG, (¢) OG.
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Table 1, Mean gap dimensions (um) and standard deviation

Knife Chamfer
Gap area : : : . . -
2-unit 3-unit 4-unit 2-unit 3-unit 4-unit
MO 99(33)P™ 133(41)® 139(49) 47(26) 88(32)%° 75(20/®
MG 68(24) 58(23) 67(20) 144(32)° 155(20)° 148(59)°
AG 25(18)° 19(15)° 22(3) 49(42 34(16) 20(12)
oG 61(48)° 133(58) 114(41)® 99(42)® 215(79)° 151(74)>

Means with same superscripts are not statistically different at p{0.05.

Table 2, Results of two-way ANOVA

Gap location Source P-value

Margin* 000

MO Configuration # 000
Margin x Configuration 570

Margin 000

MG Configuration 958
Margin x Configuration 295

Margin 027

AG Configuration 058
Margin x Configuration 152

Margin 000

oG Configuration 000
Margin x Configuration 269

* knife or chamfer, £ 2-unit, 3-unit, 4-unit
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Figure 4, Mean gap dimensions of resin pattemns,
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