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Risk Assessment Studies of  Nanomaterials (NM) in Japan

TiO2

NM Method Results

In vitro, UV DNA, RNA damage

Refs.

Hidaka, 1997

C60/C70
& delivs.     

Yamakoshi, 1999In vitro, light Anti-tumor effects by 
singlet O

Satoh, 2001In vivo/vitro Inhibition of rabbit 
aorta relaxation

Moriguchi, 1999Skin painting 
+UVA, x3/w for 
20w (toluene)

Skin erythema, but no 
tumor development

C60-PEG, i.v. 
to s.c. tumor 
+light 

Dose related anti-tumor 
effects by singlet O

Tabata, 1997

C60+PVP, i.p. 
d10 pregnant 
mouse

Multiple developmental 
anomaly, incl. CNS 
(LOAEL, 25mg/kg)

Tsuchiya, 1996

NIH3T3 clone
+ light

Cell killing and 
transformation

Sakai, 1999
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IARC

IARC (WHO) Monograph Series

(Lyon)
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IARC Evaluation for Metals and Fibers

Asbestos (264)a

Group 1

Group 2
Group 2A Group 2B

Cadmium (442)
Chromium (861)
Erionite (64)

Nickel (495)

Silica (638)
Talc (401)
Soots (262)
Coal gasification (74)
Iron founding (121)

Gasoline engine 
exhaust (512/2)

Carbon black (238)

Nickel cpd. (81)

Diesel engine
exhaust (512/2)

Welding humes (338)

Carcinogenic
to humans

Probably
carcinogenic

to humans

Possibly
carcinogenic

to humans

a Number of references (peer reviewed papers) cited, total 5429

Lead cpd.(D� b

Cobalt (D� b

b in press

Metals and fibers, 5429+D �
Nanomaterials, 72
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Herald Tribune, Japan, July 3rd-8th, 2005

Time bomb 
exploded after 30 

years!
Evaluated as Group 1 in 1977
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Cancer Development Takes a Long Time

Carcinogen

DNA
mutation

Preneoplasia Promotion
Progression Cancer

Detoxification(Phase II、GST etc）

Apoptotic Events

Accumulation of gene alteration

Metabolic activation(Phase I、CYP etc.）
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Summary
Data available is insufficient for risk 
evaluation; especially carcinogenicity 
data from animal studies.
Because of limitation of;
1. Supply of test materials.
2. Facilities to conduct chronic toxicity 

studies.
4. Methods for administration (vehicle).
3. In vivo detection methods for NMs.
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Conclusions
1. Known findings can be applied to 

NMs, i.e., metal and foreign body 
toxicology and epidemiology. 

2. However, followings are 
indispensable

- Financial support with good 
strategic vision for in vivo studies

- Interdisciplinary collaboration
- International collaboration
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Hospital Depertment of
Molecular Toxicology


