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Changes in Bond Strength and Topography for Y-TZP Etched with
Hydrofluoric Acid Depending on Concentration, Temperature,
and Immersion Time Conditions

President, Korean Academy of Conservative Dentistry
Department of Conservative Dentistry, Jeonbuk National University School of Dentistry

Kwang-Won Lee

The absence of silica glass component and the homogenous, densely packed structure of zirconia crystals make etch-
ing and silanization difficult for bonding. For this reason, establishing a strong and stable bonding with zirconia resto-
rations has found to be difficult. Strong and reliable bonding with zirconia restorations is achieved through the formation
of chemical bonds and micro-mechanical interlocking. The only effective way for chemical bonding to zirconia resto-
rations is the use of functional monomer, 10-methacryloyloxydecyl dihydrogen phosphate (MDP). Using zirconia primer
and resin cement containing 10-MDP resulted in a relatively high bond strength to zirconia restorations. However, this
chemical bond is insufficient to ensure the retention of the zirconia restoration. The conventional method to increase the
micromechanical retention is the airborne-particle abrasion with Al,O5 or SiO, powder. Such sandblasting not only weak-
ens the zirconia restoration by causing unfavorable surface modification such as micropores, which can act as a crack
initiator, but also induces the zirconia crystals to cause unfavorable phase transformation from tetragonal to monoclinic.
This method seems unsuitable for establishing reliable zirconia/resin cement micromechanical interlocking. Alternative
surface modifications to increase micromechanical interlocking between zirconia restoration and luting resin cement
have been proposed, such as selective infiltration etching (SIE), high temperature chemical etching and hydrofluoric acid
(HF) etching. Of these, HF etching has received the most attention. Until recently, HF etching of zirconia was generally
thought to be impossible. Recent studies, however, have shown that etching is in fact possible with adjustments to the
various application conditions, including concentration, immersion time, and temperature These studies were conducted
to investigate the change in bond strength between resin cement and Y-TZP and observe the topographical change of

the Y-TZP surface when etched with HF solution at different concentration, temperature, and immersion time.
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Tissue Specific Mesenchymal Stem Cells

Guanghua School of Stomatology, Sun Yat-sen University
Songtao Shi

Mesenchymal stem cells (MSCs) can be derived from multiple organs and tissues. It is unclear whether different
organ/tissue-derived MSCs possess unique stem cell properties.

The orofacial region contains multiple type mesenchymal stem cells (MSCs), including dental pulp stem cells
(DPSCs), periodontal ligament stem cells (PDLSCs), Stem cells from Human Exfoliated Deciduous teeth (SHED), Stem
Cells from root Apical Papilla (SCAP), and Gingival Stem/Progenitor Cells (GMSC). All these orofacial MSCs show
elevated proliferation rate and population double numbers when compared to long bone marrow-derived MSCs. Mecha-
nistically, orofacial MSCs express PD-1 and use PD-1/SHP2/ERK1/2/Notchl signaling pathway to maintain high prolif-
eration property. DPSCs and SHED are capable of regenerating dentin and pulp tissues iz vivo. PDLSCs can be success-
fully used to treat periodontitis with regeneration of cementum, periodontal ligament and Sharpey’s fibers in swine and
humans. Moreover, orofacial stem cells were capable of regenerating bio-root in swine to restore tooth function. GMSCs
produce a high level of interleukin 1 receptor antagonist (IL-1RA) to promote gingival and mucosa wound healing pro-
cess. Moreover, GMSCs use Fas/FAP-1/CAV-1 membrane complex to control exosomal IL-1RA release. In addition to
their ability to differentiate into various kinds of cell types, orofacial MSCs possess immunomodulatory properties capa-
ble of interplaying with immune cells, such as T cells and reducing inflammatory cytokine production. These immuno-
suppresion functions make orofacial MSCs of great interest for clinical applications in treating a variety of human dis-
eases such as diabetes. We have used SHED to treat type 2 diabetes patients and achieved promising beneficial results
with the potential to rescue S cell function. Moreover, we show that pancreas-derived MSCs can regenerate exocrine
pancreas when implanted under the kidney capsule and ameliorate STZ-induced type 1 diabetes by rescuing the primary
pancreas/islet immune microenvironment. Mechanistically, pancreas MSCs express a high level of IL-6 to safeguard

islet 3 cells via a TNFa +INFy/IL-17 axis, suggesting a soil-rescue-seed strategy for type 1 diabetes therapy.
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