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control group. Studies with primary human osteoblast cultures confirmed the bioactivity of these scaffolds, and the in
vivo regeneration of segmental critical size bone defects in a rabbit model demonstrated that this material induces new
bone defect bridging, with clear evidence of regeneration of original radial architecture and bone marrow environment.

P66
Effects for osteosarcoma cells by carbon nanotubes

Kaoru Aoki', Masanori Okamoto®, Shinsuke Kobayashi', Hiroki Nomura', Manabu Tanakd’, Hiroyuki Kato', Yuki

Usui’, Hisao Haniu’, Naoto Saito®

1. Department of Orthopaedic Surgery, Shinshu University, Matsumoto, Japan;

2. Sports Medical Center of Aizawa Hospital, Matsumoto, Japan;

3. Institute for Biomedical Sciences, Shmshu University Interdisciplinary Cluster for Cutting Edge Research,
Matsumoto, Japan

Sarcomas such as osteosarcoma are treated with surgery and chemotherapy by anticancer drugs. The anticancer drugs
cause various severe éide effects, and prospective enough effects may not be obtained. So-called nano-particles smaller
than cells have a property to enter cells and they are expected as drug delivery system (DDS). We heretofore reported
biocompatibility and safety of the carbon nanotubes (CNT). We report potentlal as DDS for chemotherapy to
osteosarcoma cells with CNTs.

The 143B cells (human osteosarcoma cell line) were seeded at 5.0x10° cells/10cm culture plate. After. 24 hours, the
culture medium was renewed to the medium contained 1 pg/ml or 10 pg/ml multi-walled CNT (MWCNT). Doxorubicin
hydrochloride (DOX) (0.1uM, 1.0uM, 5.0uM) was used as positive control. Each group was n=3. After more 24 hours,
we observed the cells with light microscope and counted the number of 143B cells of each plate.

In the light microscope images of the 143B cells that we added MWCNTs before 24 hours, the MWCNTs were taken in
the cells. In the MWCNT 10 pg/ml group, much MWCNTSs were taken in the 143B cells than the MWCNT 1 pg/ml
group. The cell number after 24 hours culture was 23.3x 10° cells/plate in control, 10.3x10° cells/plate in DOX 0.1 uM
group, 5.6x10° cells/plate in 1.0 pM group, 2.8x10° cells/plate in 5.0 pM group, 21.3x10° cells/plate MWCNT 1
pg/ml group and 16.3x10° cells/plate MWCNT 10 pg/ml group.

When the MWCNTSs are added to the osteosarcoma cell line; 143B cells, the MWCNTs are taken into the cells and
inhibited a cellular proliferation in concentration-dependency. By adhering ‘anticancer drugs to the MWCNTs, we
expect to improve invasive efficiency to sarcoma cells of the anticancer drugs, to enhance the chemotherapeutic effect
and to reduce the chemotherapeutic side effects. '

Disclosure: The authors declare no competing interests.
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Time-elapsed screw insertion into cancellous bone

Ryan M*?, Mohtar A"?, Cleek TM’, Reynolds KJ**
1. Medical Device Research Institute, Flinders University, SA, Australia;
2. School of CSEM, Flinders University, SA, Australia

“Time-elapsed” or “image-guided failure” assessment of bone is a relatively new technique that uses sequential image
acquisition to analyse trabecular bone mechanics under a given loading regime. To date, this procedure has been
employed to analyse trabecular mechanics during uniaxial compression [1, 2], screw pull-out [3], and screw push-in
tests [4]. Nazarian et al. (2004) validated the use of this method for the assessment of microstructural trabecular
mechanics, demonstrating no difference in the macroscopic behaviour of cancellous bone specimens under continuous
or step-wise loading conditions [2].

These methods have provided valuable insight into the failure mechanisms of bone under specific loading conditions.
Work within our laboratory, however, has sought to better understand the interactions between bone and implant during
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