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Periodontal tissue is a specialized multi-tissue composed
of both hard (cementum and alveolar bone) and soft tissues
(periodontal ligament). Periodontal ligament (PDL) is a soft
fibrous connective tissue inserted into the cementum and
inner wall of alveolar bone socket, to support and maintain
the tooth within the jaw. The goal of periodontal tissue
regeneration is to restore the lost or infected periodontal
tissues to its normal anatomic form and function. Cell sheet
technology developed by a group of Japanese researchers,
have various advantages over the custom-made scaffold
designs. By using this temperature responsive culture dish,
the cells can be harvested as a single sheet without
destroying the attachment proteins and extracellular matrix.
Scaffold-free cell sheet engineering has been used to
regenerate various tissues such as cornea, heart, esophagus,
cartilage, liver and periodontal tissue. Some researchers
have shown a preliminary successful regeneration of
periodontal tissue using a combination of cell sheets and
scaffolds including more than one type of cells. Even though
these biomaterials are successful, they still include a group
non-living material and the long- term response following
the implantation of such materials are still questionable.
Periodontal ligament cell sheet for the regeneration of
periodontal tissue is at the stage of clinical therapy for
patients with periodontitis. However, by using a single type
of cell, it may not be possible for a complete 3-dimensional
regeneration of large periodontal tissue defects requires the
regeneration of cementum, PDL and alveolar bone.

In our research, we developed a new periodontal tissue
regeneration technique using cell sheet engineering. We
cultured osteoblast like cells and rat periodontal ligament
cells. These cells were then used to form two single cell
sheets consists of either of these cells and a complex cell
sheet contains both types of cells in the same cell sheet by
layering PDL cells over osteoblast like cells. Following 4
weeks of ectopic transplantation and 8 weeks of orthotopic
transplantation, we found that the complex cell sheet has
higher capacity to regenerate periodontal tissue in its natural
form compared to the control and single cell sheet groups.
Layering two different cells in a single temperature
responsive culture well can maintain the position of cells as
well as the tissue to be regenerated, thereby it might have
contributed to the regeneration of bone and periodontal
ligament like its natural form.
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Effects of zirconia additives on p-tricalcium-phosphate
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Calcium phosphates in many different forms are of wide
interest in the biomedical materials field because of their
excellent biocompatibility, bioactivity, and
osteoconductivity. In particular, calcium phosphate cements
(CPCs) are promising as a minimally invasive bone
substitute because they can be easily injected into bone
defects, conforming to the shape of the defect and finally
converting to natural bone based on their excellent
osteoconductivity. However, the strength of injectable CPCs
after setting are often insufficient. In our previous studies,

mechano-chemical modification of B-tricalcium phosphate

(B-TCP) cement powder through a planetary ball-milling
process exhibited simultaneous improvement in the strength
and injectability of CPC. Two plausible effects of this
process are: individual effect of ball-milling and zirconia
abrasion powder contamination on the properties of the -
TCP cement paste and compact. The objective of the present
study is to evaluate separately the effect of property change
in B-TCP powder and zirconia powder contamination on the
strength of CPC compacts and injectability of CPC pastes.

The B-TCP powder was modified through ball-milling
process for 24 h using magnesia-stabilized-zirconia ball
(MgSZ-B-TCP, high zirconia contamination) and yttria-
(YSZ-B-TCP, low

contamination). Two types of zirconia additive were

stabilized-zirconia  ball zirconia
prepared; one was zirconia abrasion powder extracted from
MgSZ-B-TCP after pickling, and the other was nano-size
zirconia powder extracted from a commercial zirconia
suspension. The additives were mixed into YSZ- B-TCP at
mixing ratios from 1 to 6 mass%. The cement powders were
mixed with CaCl, solution, and then NaH,POj4 solution at a
powder/liquid ratio of 4:1:1. The injectability of the mixed
paste and the strength of set cement were evaluated.

The calculated injectability of the cement paste with and
without the addition of zirconia powder were higher than
65% at 6 h after mixing. These values were much higher
than that of the CPC paste without mechano-chemical
modification, and similar to that of CPC with zirconia
abrasion powder contamination. By contrast, the comression
strength of the set CPC with zirconia powder additives were
higher than that without the addition, and similar to that of
CPC with zirconia abrasion powder contamination.

These results suggest that the changes in the CPC powder
properties due to mechano-chemical modification mainly
affected the injectability of the CPC paste, and the zirconia
abrasion powder contamination of the CPC powder affected
the strength of the set CPC.
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