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OSTEOGENIC ACTIVITY OF CULTURED HUMAN PERIOSTEAL-DERIVED CELLS
IN A THREE DIMENSIONAL POLYDIOXANONE/PLURONIC F127 SCAFFOLD

Jin-Ho Lee, Se-Heang Oh, Bong-Wook Park*, Young-Sool Hah**, Deok Ryong Kim***,
Uk-Kyu Kim****Jong-Ryoul Kim**** June-Ho Byun*

Department of Advanced Materials, College of Life Science and Nano Technology, Hannam University,
*Department of Oral and Maxillofacial Surgery, Gyeongsang National University School of Medicine and Institute of Health
Sciences, Biomedical center (BK21), **Clinical Research Institute, Gyeongsang National University Hospital,
**¥Department of Biochemistry, Gyeongsang National University School of Medicine and Institute of Health Sciences,
Biomedical center (BK21), ****Department of Oral and Maxillofacial Surgery, School of Dentistry, Pusan National University

Three-dimensional porous scaffolds play an important role in tissue engineering strategies. They provide
a void volume in which vascularization, new tissue formation, and remodeling can occur. Like any grafted
materials, the ideal scaffold for bone tissue engineering should be biocompatible without causing an inflam-
matory response. It should also possess biodegradability, which provides a suitable three-dimensional envi-
ronment for the cell function together with the capacity for gradual resorption and replacement by host
bone tissue. Various scaffolds have already been developed for bone tissue engineering applications, includ-
ing naturally derived materials, bioceramics, and synthetic polymers. The advantages of biodegradable syn-
thetic polymers include the ability to tailor specific functions. The purpose of this study was to examine the
osteogenic activity of periosteal-derived cells in a polydioxanone/pluronic F127 scaffold. Periosteal-derived
cells were successfully differentiated into osteoblasts in the polydioxanone/pluronic F127 scaffold. ALP
activity showed its peak level at 2 weeks of culture, followed by decreased activity during the culture peri-
od. Similar to biochemical data, the level of ALP mRNA in the periosteal-derived cells was also largely ele-
vated at 2 weeks of culture. The level of osteocalcin mRNA was gradually increased during entire culture
period. Calcium content was detactable at 1 week and increased in a time-dependent manner up to the
entire duration of culture. Our results suggest that polydioxanone/pluronic F127 could be a suitable scaf-
fold of periosteal-derived cells for bone tissue engineering.
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Fig. 1. Photographs of scaffold fabrication process by a melt-molding par-
ticulate-leaching method (by Oh SH, Kang SG, Kim ES et al :

Fabrication

Fig. 2. Photograph of porous hydropilized poly-
dioxanone/pluronic F127 scaffold.

and characterization of hydrophilic poly(lactic-co-glycolic acid)/poly(vinyl
alcohol) blend cell scaffolds by melt-molding particulate-leaching method.

Biomaterials 24 : 4011, 2003).
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Fig. 3. Scanning electron micrograph of the polydiox-
anone/pluronic F127 scaffold with periosteal-derived cells
after 14 days of culture. Periosteal-derived cells seeded on
the polydioxanone/pluronic F127 scaffold sucessfully grew
into the scaffold.
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Fig. 4. ALP activity of periosteal-derived cells seeded onto
polydioxanone/pluronic F127 scaffold. ALP activity showed
its peak level at 2W (2 week) in culture, followed by
decreased activity during the culture period.
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Fig. 5. (A) Expression of ALP and osteocalcin mRNA during the osteoblastic differentiation of periosteal-derived cells seeded
onto polydioxanone/pluronic F127 scaffold. (B) Quantifications of these genes are expressed as relative mRNA levels by den-

sitometry. Bands with the intensity of 1 week were regarded as 1.

o}
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Fig. 6. (A) Von kossa positive staining and calcium content in the periosteal-derived cells seeded onto polydioxanone/pluronic
F127 scaffold. Von kossa-positive mineralization is noted by dark brown deposits. Von Kossa-positive mineralization was
strongly observed in the polydioxanone/pluronic F127 scaffold with 3-week cultured periosteal-derived cells. Bar = 200 m. (B)
Quantification of the calcium content in the periosteal-derive cells seeded onto polydioxanone/pluronic F127 scaffold at 1 week
(W), 2 weeks (2W), and 3 weeks (3W). Calcium content was detactable at 1 week and increased in a time-dependent manner

up to the entire duration of culture.
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