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1. Kato S, Itoh K, Yaoi T, Tozawa T,
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Hoshino A, Manabe N, Yamamoto K,
Fushiki S. “Organ distribution of

quantum dots after intraperitoneal
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area-specific distribution in the brain.”
Nanotechnology. 2010 Aug 20; 21(33):
335103.

2. Yamamoto K. “The Exposure of
nanopartcles for Human Body.” J. Soc.
Powder Technol. 2011;48(1):
34-38.

3. Hoshino A, Hanada S, Yamamoto K
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“Toxicity of nanocrystal quantum dots:
The relevance of surface modifications”
Areh. Toxicol. 2011, in press
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Examining efficacy of novel testing methods and reaching out

in establishing international guidelines

SHERTEE

Fumihide Kanaya*?.?, Sanshiro Hanada?, Akiyoshi Hoshino? and Kouki Fujioka?

Abstract

This group proposes a model for a Japanese network to become a part of

international attempts in standardizing nano-toxicology guidelines in various

regions of the world. It received special interests in the benefit of its novel approach

actively regulating toxicity by surface modification. The study takes its informatics

lessons learned and facilitation abroad into its second year of the study.

A Purpose
Although there have been various
efforts in establishing new systemic
and

monitoring regulatory

frameworks for  nanotoxicology
throughout different regions of the
world, Japanese nano-toxicity testing
research has revolved around for the

sake of how to detect higher toxicity

*Research Fellow at:

1) AIDS Clinical Center,
Center for Global Health and
Medicine (NCGM)

Research Institute, NCGM
Institute of DNA Medicine, Jikei
University School of Medicine

National

2)
3)
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level out of the same source material
and showed delays in international
participation in those movements. This
study group initiates a multiyear
participatory research attempt in
reaching out to oversea networks and
having them involved in integration of
new detection techniques to create
realistic, comparable exposure — hazard
that

international nanoparticle development

standards make sense for

and manufacturing community.

B: Methods

1. Dissemination of our latest various

into
internationally comparable format.

2. Taking to

toxicity testing outcomes

our approaches



international forums, engaging in
proposal facilitation for feasibility
investigation to integrate our novel
methods into different networks.

3. Utilizing
feedbacks as result, bringing the

several international
new network into a higher level
consortium.
(Ethical Consideration)

Because there has not been a human
subject research phase in this study
group’s toxicity testing yet, we have not
set human subject ethics measures
specifically for this study although we
continue to stay alert and mindful on
the universal ethical nature of the
study procedures.

C: Results
1. S. the

outcomes of silicon quantum dots

Hanada disseminated
from our group. It consisted of its
fluorescence, gene delivery system,
safety over heavy-metal derivatives,
gas- and liquid-phase methods,
WST and LDH assays, Luminol
and liquid peroxide assays, radical
chain reaction model, surface
dependent mitochondrial activities,
oxy-radical generation and anti
oxidant Si-Dots with aminoprofen.

brought

presentation to Nanosafe 2010 in

2. F. Kanaya an oral

Grenoble, France on November 18th,

Fine tuned the disseminated
outcomes and tweaked out effective
discussion points that should

25

endure international investigation.

Researched and approached
different networks of scholars from
a) academia b) industrial medicine
and ¢ nano-industry that were
developing own toxicity testing
standard in each region of world.

That included CEA France (M.

NIOSH CHN (M.
Ellenbecker), Nano-EHS  (G.
Oberdorster), EMPA Swiss (JP
Kaiser), KUL BE (P. Hoet),
NanoImpactNet (M. Riedliker) and
TITNT (C. Emond).

3. As result, NSF-funded Center for
High Rate
(CHN), The International Team in
NanosafeTy and NanolmpactNet
gave integral feedbacks for the next
phase of the study and invited this

group back to their meetings in the

Carriere),

Nanomanufacturing

next year. K. Fujioka submitted
his
peer-reviewed proceeding as result
and attended the NanolmpactNet
meeting at Lausanne, Switzerland
in February 2011.

D: Discussion

and got accepted for

Through the active participation in
of

environmental, health and safety of

international community

nanomedical research (Nano-EHS),

the group learned valuable lessons:

1. Universal standardized guidelines
for evaluation and assessment of

Nanomaterial toxicology is in its



starting phase and there has not
been much effective networking
effort out of Japan other than
independent toxicology evidences.

2. We found it a very effective way to
tweak and fine tune our results for
international discussion to make
case and have our presence
well-known. As result in this
process, we learned our toxicity
regulating surface modification
methods and results especially
received and won very effective
argument.

3. International community wants
validation of in vitro results by in
vivo studies; an internationally
coordinated informatics system
would enable realistic analysis of
dose-response data for the nano-
medical toxicity meta-analysis.

E: Conclusion

The current international trend we

found this year in academic, medical

and industry interests is realistic
Exposure — Hazard relationship,
especially low level exposures.

Informatics of nanomaterial related
Adverse Health Effect would be the
next phase of this development and this
group should participate in this
international movement during the
second year of this study.

F: Heath Safety Information

Not applicable this year.

G: Publications and presentations
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1. Publication
1 Fujikoka K, Hanada S, Kanaya
F, Hoshino A, Hirakuri K, Sato K,
Shiohara A, Tilley RD, Manome Y.
“Toxicity test: Fluorescent silicon
nanoparticles.” Journal of Physics
Conference Series 2011, in press
2. Conference Presentation
1 Fujikoka K, Hanada S, Hoshino
A, Hirakuri K, Sato K, Shiohara A,
Tilley RD, Manome Y, Kanaya F.

“Toxicity test: Fluorescent silicon

nanoparticles.” Nanosafe 2010,
November 18, 2010. Grenoble,
France.
3. Others
Not applicable
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1. Fujioka, K., Manabe, N., Nomura, M., Watanabe, M., Takeyama, H., Hoshino, A., Hanada, S.,
Yamamoto, K., and Manome, Y. "Detection of thyroid carcinoma antigen with Quantum dots and
monoclonal IgM antibody (JT-95) systems" J. Nanomater. 2010, 937684 (2010)

2. Fujioka, K., Hiruoka, M., Sato, K., Manabe, N., Miyasaka, R., Hanada, S., Hoshino, A., Tilley, R.
D., Manome, Y., Hirakuri, K. and Yamamoto, K. "Luminescent passive-oxidized silicon quantum
dots as biological staining labels and their cytotoxicity effects at high concentration."
Nanotechnology 19(41): 415102. (2008).

3. Shiohara, A., Hanada, S., Prabakar, S., Fujioka, K., Lim, T.,Yamamoto, K., Northcote, P., Tilley, R.
"Chemical reactions on surface molecules attached to silicon quantum dots"
J. Am. Chem. Soc., 132 (1): 248-253 (2010)

4. Prabakar, S., Shiohara, A., Hanada, S., Fujioka. K., Yamamoto, K.,, Tilley, R. "Size Controlled

Synthesis of Germanium Nanocrystals with Hydride Reducing Agents and their Biological
Applications" Chem. Mater., 22, 482-486. (2010)
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Manome Y, Mizuno S, Akiyama N, Fujioka K, Saito H, Hataba Y, Kobayashi T, Watanabe
M. Three—dimensional cell culture of glioma and morphological comparison of four
different human cell lines. Anticancer Research. 30:383-390, 2010.

Manome Y, Furuhata H, Hashimoto A, Funamizu N, Suzuki R, Ishizawa S, Akiyama N,
Kobayashi T, Watanabe M. Application of Therapeutic Insonation to Malignant Glioma
Cells and Facilitation by Echo-contrast Microbubbles of Levovist. Anticancer
Research 29: 235-242, 2009
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Manome Y, Kobayashi T, Mori M, Suzuki R, Funamizu N, Akiyama N, Inoue S, Tabata Y,
Watanabe M. Local delivery of doxorubicin for malignant glioma by a biodegradable
PLGA polymer sheet. Anticancer Research. 26:3317-3326, 2006.

Yoshinaga H, Watanabe M, Manome Y. Possible role of nicaraven in neuroprotective
effect on hippocampal slice culture. Canadian Journal of Physiology and Pharmacology,
81: 683-689, 2003.
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1) Hoshino A, Kawamura Y1, Yasuhara M, Toyama-Sorimachi N, Yamamoto K, Matsukawa A, Lira SA, Dohi T.
“Inhibition of CCL1-CCR8 Interaction Prevents Aggregation of Macrophages and Development of Peritoneal
Adhesions” J. Immunol. 2007 Apr 15; 178(8):5296-5304.

2) Hoshino A, Nagao T, Nagi-Muira N, Ohno N, Yasuhara M, Yamamoto K, Nakayama T, Suzuki K
“MPO-ANCA induces IL-17 production by activated neutrophils in vitro via classical complement
pathway-dependent manner.” J. Autoimmun. 2008; 31(1):79-89.

3) Hoshino A, limura T, Ueha S, Hanada S, Maruoka Y, Mayahara M, Suzuki K, Imai T, Ito M, Manome Y, Kirino
T, Yamaguchi A, Matsushima K, Yamamoto K. “Deficiency of chemokine receptor CCR1 causes osteopenia due
to impaired functions of osteoclasts and osteoblasts.” J. Biol. Chem.2010; in press, e-pub ahead of print; June 22,
2010 as doi:10.1074/jbc.M109.099424.
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