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Abstract: Demineralized bone particles (DBP) and alginate hybrid sponges were fabricated at 10, 20, 40 and 80% DBP/
alginate hybrid ratios for seeding chondrocyte. Cell proliferation was measured via MTT assay. Morphological obser-
vation, histology, biological assay and RT-PCR were performed at each time point 1, 2 and 3 weeks. The cell viability
was better in 20% DBP/alginate sponges than in other sponges. SEM results showed that more attached and more pro-
liferated cells in the 20% DBP/alginate sponges with the lapse of time. Finally, histochemical assay results showed that
the phenotype of chondrocyte was well maintained and both acidic mucopolysaccharide and type II collagen was well
formed at 20% sponges. This study suggested that DBP/alginate sponge may serve as a potential cell delivery vehicle
and a structural basis for tissue engineered articular cartilage.
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(6700, SPEX Inc, USA)E ©]8-5F] 180 um ©]3ke] -8 &
=S A

DBPRIX|H|O|E AHX| HE. DBPES 5% oM EAKSigma)
T8 mo] FERsl | A vEE T, 02%2] 3121 (Sigma)
< Hlete] o= Fellst AlA HEe] 7FsAS A
Atk 1 ¥, pHE 7°] %50 Fe}7ls) € DBP7} 4k
LS AT} 2% YA|0|E 4~g-llo] DBP 4892 H]
SR 36l TPENE A|F3I3TE DBP/EAM|0lE
TENEG 48-L g o|Eo) Y F o]5 4°C YHILNA 4
AIZF, @3t 20 °C W& aLoA 4xZE, g3t 75 °C W5 Lol A]
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Table 1. Sequence of Primers
Species Protein Primer sequence PCR product (bp) Reference
Rabbit [3-actin F: CCGGCTTCGCGGGCGACG 227 27
R: TCCCGGCCAGCCAGGTCC
Type 1I collagen F: GCACCCATGGACATTGGAGGG 394 27
R: ATGTTTTAAAAAATACGAAG
Aggrecan core protein F: ATCAACAGAGACCTACGATGT 289 28
R: GTTAGGGTAGAGGTAGACCGT
Type I collagen F: GATGCGITCCAGTTCGAGTA 312 28

R: GGTCTTCCGGTGGTCTTGTA
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Figure 1. FTIR spectra of 0, 10, 20, 40 and 80% DBP/alginate
sponges.
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Figure 2. DSC themograms of 0, 10, 20, 40 and 80% DBP/alginate
sponges.
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Figure 3. Compressive strength of 0, 10, 20, 40 and 80% DBP/alg-
inate sponges (*p<0.5).
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Figure 4. Pore size of 0, 10, 20, 40 and 80% DBP/alginate sponges
(magnification x100, scale bar = 500 pm).
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Figure 5. SEM images of chondrocyte after 1, 2 and 3 weeks of
culture with DBP/alginate (0, 10, 20, 40 and 80%) sponges (mag-
nification x500, scale bar =100 um).
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Figure 6. Chondrocyte proliferation in DBP/alginate (0, 10, 20, 40
and 80%) sponges after 1, 3, 5, 7, 10 and 14 days in vitro
(¥**p<0.001).
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Figure 7. Effect of DBP concentration on the level of mRNA
expression for (-actin, aggrecan, type I collagen and type II col-
lagen at 1, 2 and 3 weeks in vitro. Agarose gel electrophoresis for
the series of DBP/alginate sponges.
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Figure 8. Histochemistry evaluation of DBP/alginate sponges with
chondrocyte after 1 and 3 weeks of implantation in vivo: (a) H&E;
(b) alcian blue (n=6).
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Figure 9. Immunohistochemistry evaluation of DBP/alginate
sponges with chondrocyte after 1 and 3 weeks of implantation in
vivo: (a) Type II collagen; (b) Type I collagen (n=6).
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