et g el atetel A, A1 37 4, A3 %
] Korean Soc Plast Reconstr Surg
Vol. 37, No. 3, 207 - 212, 2010

207

BMP2E 3t 244 AAYolE BRI ol§

o
=re7/IAlxe] &S

= 1 = 2 o 1 2 = 1 = =
O|01T7: . 7|o|‘EH QX . 7|EH14 . Z1StE Xlxloii
=] =] 1 =] =] =]
AEYw 7|5ERTE, AR ARy A

Osteogenic Differentiation of Bone Marrow Stem Cell
using Bi-phase Alginate Scaffold Including BMP-2
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Purpose: The object of this study is to develop a novel
BMP-2 delivery system for continuous osteogenic differen-
tiation and to induce osteogenesis of stem cells using a
bi-phase alginate carrier in vitro.

Methods: Alginate nanoparticle loaded BMP-2 was
prepared by the reverse emulsification-diffusion technique.
Physical properties and release profiles of alginate carriers
were measured by Instron and ELISA kit, respectively. Cell
viability and alkaline phosphate activity of hBMSCs dif-
ferentiation was also evaluated by MTS and Metra®BAP
assays, respectively.

Results: Optimal concentration for bi-phase alginate
carrier was determined as 2 wt% by evaluating mechanical
and biological properties, and differentiation of BMSCs for
bone regeneration. The 2% bi-phase alginate carrier had
the lowest initial and final release ratio. In addition, the 2%
bi-phase alginate carrier had a little higher ALP activity than
the homogeneous carrier. An improved controlled release
profile was obtained by combining alginate hydrogel with
lyophilized particles.

Conclusion: Bi-phase alginate carrier has many advan-
tages such as biocompatibility and controlled release
capability. It is expected to be effective as a scaffold and
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Fig. 1. Scanning electron microcopy of alginate nanoparticle
loaded BMP-2.

Conc. of specimens Strain (%) Stress (N/mm) Young’s modulus (N/mm)
1% homo 7.470 7.837 6.557
1% bi-phase 2.240 8.796 19.163
2% homo 8.410 8.807 23.498
2% bi-phase 4.990 8.904 28.6420
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Fig. 2. Release profiles of bi-phase alginate carriers: 1%
homogeneous carrier had low initial release ratio, but it had
the fastest final release ratio over time and 2% bi-phase
alginate carrier had the lowest initial and final release ratio.
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Fig. 3. Cell viability of bi-phase alginate carrier using 2 wt%
hydrogel: Initial cell viability was lower than control group,
otherwise, it is higher and dependent on time (*p <0.05).
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Fig. 4. ALP activity of bi-alginate carrier using 2 wt%
hydrogel on BMSCs differentiation: (a) on culture medium,
(b) on culture medium included bi-phase alginate carrier
loaded BMP-2, (c) on osteogenic medium, (d) on osteogenic
medium included bi-phase alginate carrier loaded BMP-2 (*p
<0.05).
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