Biomaterials for Digital Dentistry

From Impression to final prosthesis
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1 Impression : Bite Tray, Putty/Light Body.
2 Removable Denture : Metal or Polymer Printing

3 Permanent : Zirconia w/ Coloring & Bonding)



Overall working time
BTS ( 20 min ) |OS ( 15 min )

Putty + Light Body Border Trimming

Scan spary

Impression + 1st scanning time : 9 min
(30s) ( 8 min 30 sec)

Adjustment time : 10 min

2nd scanning time : 8 min 30 sec Adjustment time : 3 min |



Comparison — BTS vs |OS

BTS 10S
(Bite Tray Impression Scan)
lmage
Steps Impression / Trimming / Mandible / Maxilla /
P Scan spray / Double scan Bite scan
Time 20 min 15 min
Cost 7,500,000 W Minimal 20,000,000 W

(Bite Tray / Impression / Model Scanner) (Intro Oral Scan)
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Full arch scanning for final prosthesis

Accuracy % % % % * %




Dentium”

Bite Tray

Bright Impression Bite

Full-arch
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Bite Impression — Tip

Tip! Pre—exercising

Pre—exercise
for stable occlusion taking

Tip! Border molding

Molding labially and pusing with tongue
the impression to aviod gaps for impression scanning

Tip! Push the chin

Push the chin
to prevent less bite of the occlusion




Impression : + Light

1) Complete Polymerization

- Dimension stability

SRTNGS

Polymerization \\\

4-functional Silicone Crosslinking density 1

Elastic Recovery Rate = 99.3%

Bright Impress

- - - o 2%} 34.38+0.05um
Company Company = Company ' Company
A B C D

ASTM D419

A (Dentsply), B (GC), C (Spident), D (Denkist)

Bright Impress



Removable Denture by Metal Printing

1) RPD Frame 2) One body

rainbow”
Metal Printer

Teeth arrangement
&
Pink resin add.




RPD by Rainbow Metal Printer

Process parameter optimization for removable partial denture
frameworks manufactured by selective laser melting

THE JOURN

Results. Optimum melt-pool parameters were found with the function of density, surface
roughness, and productivity (P=180 W, v=1200 mm/s, h=60 pum, t=30 pum). RPD frameworks
fabricated by the optimized process parameters (167 +105 um) showed significantly better
(P<.05) mean +standard deviation accuracy than the 3 other groups of RPD frameworks
manufactured by using the nonoptimized process parameters (180 +£121 um to 222 +136 um).
The best accuracy was found with the transverse orientation and interconnected support structure.
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Figure 7. Mean discrepancy of RPD frameworks manufactured by various processes with different support designs. LWC Max, maximum error value of

lost-wax casting; LWC Min, minimum error value of lost-wax casting; RPD, removable partial denture; SLM, selective laser melting.




Removable Denture by Polymer Printing

Non Flexible denture

% Reason to increase the flexibility : Fracture Risk

Polymer Printing (100% fiexibility)




Bright 3D : 100 % Flexible Denture Resin

Graphy Flexible Denture
Genoss 100% flex.
or32A E3¢ (Vertex)
OfO|EA E7tad (Valplast)
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Fitness of Zirconia after Sintering (vs FeldSpar)

Empress CAD

Property Specification Typical
average value
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Zirconia Portfolios of Dentium

7\
<35 4mol
> %
Y203 (Yittria) 3mol% 4mol% | 5.4mol% | 4mol%

rainbow rainbow rainbow rainbow rainbow rainbow
CAD/CAM Trans Shade Shine T | Multi-Layer
(opaque) | (transluscent) (AO, A1, A2) | (AO, A1, A2) | (A1, 2, 3, 3.5)

2008 2013 2014 2014

bright
Multi-Layer
(A1, 2, 3, 3.5)

New Products (2023)




Since 2020t

6 Layer (5.4v-@-4v)

““Incisal layer — 4.2mm
5.4Y (600MPa, 49%)

Transition layer
(4 layers)

5. Cervical layer
4Y (1,100MPa, 44%)

rainbow

Intuitive Shade Selection
& Shrinkage Matching

Incisal layer — 4.3mm value

4.9Y (650MPa, 48%)
— 0.4

) Body layer
- 4.7Y (Main Shade)

Cervical layer
4.3Y (950MPa, 46%)

New (2023)




bright Multi (3 layers)

Multi-layer 3 layer block positioning

Glazing

Milling




Monolayer (4Y, 4.7Y)
Shine T (4Y) bright (4.7Y)

47%
850 MPa

Rapid Sintering

& More Trans.
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A4.7Y /Zr tast sinter monoblock — 2 hr




Coloring

Inner — White Opaque
Occlusal — Trans violet

Glazing
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Zirconia - Coloring

Brushing Pen
(4ml)

/\<

Pen Direction

Incisal = Cervical

Bottle type (20ml)

Brushing Direction
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Inner — White Opaque




Zirconia - Glazing




Zirconia - Bonding

Shear bond strength to various substrates

w/o Primer

w. ZrO, Primer

aralal

Company A: 3M, U200
Company B: GC, G-CEM LinkAc
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Zirconia Metal LS2 Zirconia Metal LS2




Natural Aesthetics
with Simple & Easy Approach




