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Shear bond strength of ceria-stabilized zirconia/alumina nanocomposite and
denture base resin and relining materials
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Ce-TZP / A contains alumina nanoparticles with a size of several hundred nm
in the zirconia crystal, has higher strength and toughness than Y-TZP, and is resistant to low
temperature deterioration. The bond strength between Ce-TZP / A and denture base acrylic resin is
about 23MPa, which is about 70 to 75% of the bond strength between Co-Cr framework and denture base
acrylic, which is clinically acceptable. Alumina nanoparticles play a major role in bonding between
Ce-TZP / A and denture base acrylic resin, and silane treatment is effective too. Moreover, as a
result of clinical observation of the removable prosthesis with Ce-TZP / A framework follow-up
period of 4.5 years, there was no incidence of breakage or repair directly related to Ce-TZP/A, and
no peelin?—off or brown-lines were observed between the denture base acrylic resin and frameworks.
As a result, the effectiveness of Ce-TZP / A as a denture framework was suggested.
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Pt Gender Arch Type of prosthesis (attachment) Opposing Arch Complications/
No. /Age [Position] Patient’ s complain
1 F/73 Maxilla CcD 10D Black staining on the palatal portion
Mandible 10D (Locator) [33,36,43,46] cD Loosening Locator Denture cap (46)
2 F/67 Maxilla CcD Natural teeth + Implant |The patient dropped the RDP and the
artificial teeth fractured (11,21)
3 M/77 Maxilla CD 10D
Mandible 10D (Hadar bar) [31,32,33,44] cD
4 F/68 Maxilla CD Natural teeth
5 F/64 Maxilla CcD Natural teeth
6 M/66 Maxilla CD Natural teeth + Implant |Black staining on the palatal portion
7 M/71 Maxilla CcD ISCFDP
8 F/88 Maxilla CcD ISCFDP
9 F/87 Maxilla CD Natural teeth + Implant
F/73 Maxilla 10D (Hadar bar + ERA) 10D
10 [13,16,23,26]
Mandible 10D (Hadar bar + ERA) [33,43] 10D Loosening bar attachment
1 M/68 Mandible 10D (Locator) [33,32,42,43] cD Loosening Locator Denture cap (33)
12 M/75 Mandible 10D (Locator) [32,42] cD
13 F/70 Mandible 10D (Locator) [34,32,42,44] Natural teeth
14 M/66 Mandible 10D (Locator) [34,32,42,44] cD
15 F/77 Maxilla CcD Natural teeth+RPD
16 F/89 Maxilla 10D (Magnet) [13,15,23,26] 10D
Mandible 10D (Locator) [33, 43] 10D
CD: Complete Denture, IOD: Implant over denture, ISCFPD: implant-supported complete fixed prostheses
Ce-TZP/A
PalaXpress vario:PV
OR R
PV AZP
AZP (t
:P<0.01) Ce-TZP/A
Ce-TZP/A
PV
PV
Palajet 0.4MPa
Palamat Elete 0.2MPa 55 15
Ce-TZP/A Ce-TZP/A
Ce-TZP/A 4



Ce-TZP/A

PV
PV
VR MR, TR ;
1P<0.01)
MR TR
30
Ce-TZP/A . T
- MR (SB+, AZP)
20 + F
Ce-TZP/A . PV (SB+, AZP) T
— =
TR (SB+ AZP)
5
Ce-TZP/A PV (SB-, AZP)
0 B5 Ce-TZP/ALBHRAL U OIEEMRE
Ce-TZP/A
Ce-TZP/A
:MPa
PalaXpress vario (PV) SB(+),AZP 23.06(2.09) 55 15
SB(-),AZP 9.43(3.29) 0.2MPa
Mild Rebaron (MR) SB(+),AZP 17.02(1.64) 60
Tokuyama Rebase (TR) SB(+),AZP 14.33(3.50) 60
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