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Abstract Porous Ti compacts were fabricated by spark plasma sintering (SPS) method and their in vitro and
in vivo biocompatibilities were investigated. Alkaline phosphatase (ALP) activity representing the activity of
osteoblast was increased when osteoblast-like MG-63 cells were cultured on the Ti powder surface. Some genes
related to cell growth were over-expressed through microarray analysis. The porous Ti compact with 32.2% of
porosity was implanted in the subcutaneous tissue of rats to confirm in vivo cytotoxicity. 12 weeks post-
operation, outer surface and inside the porous body was fully filled with fibrous tissue and the formation of
new blood vessels were obhserved. No inflammatory response was confirmed. To investigate the osteoinduction,
porous Ti compact was implanted in the femur of NZW rabbits for 4 months. Active in-growth of new bone
from the surrounded compact bone was observed around the porous body. From the results, The porous Ti
compacts fabricated by spark plasma sintering might be available for the application of the stem part of

artificial hip joint.
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2) Alkaline phosphatase activity
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Fig. 1. ALP activity expressed by osteoblast-like MG-63 cells & 7378l #3= TNFRSFI12A, PCNA % EEFIElS
cultured on the Ti powders.
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Table 1. Expression profiles of genes showing up-regulation over 4-fold when osteoblast-like MG-63 cells cultured with Ti powder.

Systematic Common Description

N54794 SERPINE1 Serpin peptidase inhibitor, clade E (nexin, plasminogen activator inhibitor type 1), member 1

AlI361383 CCNE2 Cyclin E2

N91962 EEF1E1 Eukaryotic translation elongation factor 1 epsilon 1

AA461467 ODC1 Ornithine decarboxylase 1

W51794 Transcribed locus

AI221536 TNFRSF12A  Tumor necrosis factor receptor superfamily, member 12A

AA701860 FOLR1 Folate receptor 1 (adult)

AAS04814 GC Group-specific component (vitamin D binding protein)

AA450265 PCNA Proliferating cell nuclear antigen

AA663941 LOC387882 LOC387882 hypothetical protein

AA129135 z012a10.s1 Stratagene colon (#937204) Homo sapiens cDNA clone IMAGE:586650 3', mRNA
sequence.

AA670357 Transcribed locus

AA156940 TPM1 Tropomyosin 1 (alpha)

Table 2. Expression profiles of genes showing down-regulation over 4-fold when osteoblast-like MG-63 cells cultured with Ti powder.

Systematic Common Description

AA669637  PNRC1 Proline-rich nuclear receptor coactivator 1

AA400234 CFB Complement factor B

AA912032 0i49e11.s1 NCI_CGAP_HN3 Homo sapiens ¢cDNA clone IMAGE:1486028 3' similar to
TR:Q60056 Q60056 SINGLE-STRAND BINDING PROTEIN ;, mRNA sequence.

AA934769 om78f01.s1 NCI_CGAP_Kid3 Homo sapiens cDNA clone IMAGE:1553305 3', mRNA sequence.

N66001 PNPLAS Patatin-like phospholipase domain containing 8

AA457042 MX1 Myxovirus (influenza virus) resistance 1, interferon-inducible protein p78 (mouse)

AA158991 MVP Major vault protein

T50121 MAFB V-maf musculoaponeurotic fibrosarcoma oncogene homolog B (avian)

AA243749 DDR2 Discoidin domain receptor family, member 2

R89615 PCDHGC3  Protocadherin gamma subfamily C, 3

Al972269 MYLK Myosin, light polypeptide kinase

T69164 Transcribed locus
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Fig. 2. Scatter plots of cDNA of osteoblast MG-63 cells treated with Ti powders for 24 hours :

specific cDNA.
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Fig. 3. Photographs of Ti compact implanted in the back of rats (a). The porous body was surrounded with well-developed fibrous
tissue without any inflammatory response at 12 weeks post-operation (b).
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Fig. 4. SEM images of the porous Ti bodies removed from the rat. The formation of new capillaries were found on the outer

surface of porous body (a). Active in-growth of fibroblasts (arrows) from the outer surface was observed through the cross-
sectioned entire Ti porous bodies (b, ¢, d).
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Fig. 5. X-ray photographs of porous Ti body implanted in the femur of NZW rabbits. a); control rabbit, b); after 2 weeks , ¢};
after 12 weeks.
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Fig. 6. X-ray photograph (a) and 2-D cross-section images of micro-CT of Ti porous body implanted in the femur of rabbit (b).
Active in-growth of new bone (arrows) from the outer compact bone was observed around the Ti porous body.
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