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Abstract : Demineralized bone particle (DBP) has been used as one of the powerful inducers of bone and
cartilage tissue specialization. In this study, we fabricated DBP/PLGA scaffold for tissue engineered disc
regeneration. We manufactured dual—structured scaffold to compose inner cylinder and outer doughnut
similar to nature disc tissue. The DBP/PLGA scaffold was characterized by porosity, wettability, and water
uptake ability. We isolated and cultured nucleus pulposus (NP) and annulus fibrosus (AF) cells from rabbit
intervertebral disc. We seeded NP cells into the inner core of the hybrid scaffold and AF cells into the
outer portion of it. Cellular viability and proliferation were assayed by 3—(4,5—dimethylthiazole—2—
yl) —2,5—diphenyltetrazolium—bromide (MTT) test. PLGA and PLGA/DBP scaffolds were implanted in
subcutaneous of athymic nude mouse to observe the formation of disc—like tissue 2 vivo. And then we
observed change of morphology and hematoxylin and eosin (H&E). Formation of disc—like tissue was
better DBP/PLGA hybrid scaffold than control. Specially, we confirmed that scaffold impregnated 20 and
40% DBP affected to proliferation of disc cell and formation of disc—like tissue.
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Figure 1. Schematic diagram illustrating of the fabrication process of DBP/PLGA hybrid scaffolds by solvent casting/salt

leaching method.
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Figure 2. Gross picture of DBP/PLGA scaffold.

Table 1. Pore Size Distribution of DBP/PLGA Scaffolds by
means of the Solvent Casting/Salt Leaching

DBP . Volume of .. Median pore
content Size of NaCl PLGA to NaCl Porosity diameter
(g W (w/w) T
0 180~250 10 93.5 56.9
10 180~250 10 88.5 68.5
20 180~250 10 65.6 58.1
40 180~250 10 68.7 58.2
80 180~250 10 68.7 63.6
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Figure 3. Photographs of wetting property of DBP/PLGA
scaffolds. (A) PLGA, (B) PLGA/DBP(10 wt%), (C) PLGA/DBP
(20 wt%), (D) PLGA/DBP (40 wt%), and (E) PLGA/DBP (80
wt%).

Water uptake (%)

A B C D E
Type of Scaffold

Figure 4. Water—uptake ability of scaffold by DBP concen—
tration. (A) PLGA, (B) PLGA/DBP(10 wt%), (C) PLGA/DBP (20
wt%), (D) PLGA/DBP (40 wt%), and (E) PLGA/DBP (80 wt%).
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Figure 5. (A) Intensity of viable NP and AF cells analyzed by
MTT assay after 1, 2 and 4 weeks i vitro. (B) Proliferation
ratio of NP and AF cells analyzed by MTT assay during 1~2
weeks and 2~4 weeks m witro. (@) PLGA only, (b) PLGA/
DBP (10 wt%), (¢) PLGA/DBP (20 wt%), (d) PLGA/DBP (40
wt%), and (e) PLGA/DBP (80 wt%).
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Figure 6. The gross pictures of disc cell seeded various types of scaffolds implanted on the back of nude mice after 1 and 2 weeks.
(A) PLGA only, (B) PLGA/DBP (10 wt%), (C) PLGA/ DBP (20 wt%), (D) PLGA/DBP (40 wt%), and (E) PLGA/DBP (80 wt%).
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Figure 7. Photomicrographs from H&E histological section of AF/NP area implanted on the back of nude mice after 1 and 2
weeks. (A) PLGA only, (B) PLGA/DBP(10 wt%), (C) PLGA/DBP(20 wt%), (D) PLGA/DBP(40 wt%), and (E) PLGA/DBP(80
wt%) (x200). P : PLGA, d : DBP, a : AF cell, n : NP cell.
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