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Figure 1: Human drug product submissions to FDA 
containing nanomaterials between 1970-2019. 
 

FDA
FDA

CVM

FDA

FDA  
FDA

CFSAN

/ CFSAN

FDA

(ORA) FDA

FDA

 
 

Ø 
 

2006 FDA
FDA

FDA
NTF

FDA
FDA

 
2007 NTF

FDA

FDA

 
2007 NTF

FDA

FDA

FDA
FDA

FDA ①

FDA
②

③

/

 
 
Ø FDA  

FDA

FDA
/ /

FDA 5
1  

Ø 5  
• FDA

 

FDA
FDA

2
 

 
1)  1

1nm 100nm



 

36 
 

 
2)  / 1

1,000nm

 
 

2 FDA

FDA

 
FDA

( )

 
 

Ø  

 

2018 3 19 FDA

 
 
Ø 

 

FDA FDA

2013

FDA

FDA

 
Ø  

2011 FDA

FDA
2
 

1 FDA
1

 
 

1) FDA

 
2 FDA

 
3) 

FDA
 

 

NCTR FDA
 (ORA/ARKL)

 (NTP)
NCTR ORA

CDER
CFSAN CDRH FDA

NCTR
ORA/ARKL

FDA
FDA



 

37 
 

 
/NCTR FDA

μ in vivo
in vitro

 
Ø NTP NCTR

 
Sprague-Dawley 13

 
 
Ø CORES Collaborative Opportunities for 

Research Excellence in Science
 

FDA
/

FDA

/

/ /

FDA 2010
CORES

 
CORES FDA

in vitro in vivo
 

(NNI) -
CORES

FDA

CORES
FDA

 
 

 

 

/

/ FDA

 
 

FDA
/

 
 

FAP

FAP
FDA

 
 

CDER



 

38 
 

NDA
ANDA

CDER
3 1

 
 
n EFSA

 
2020 10

EFSA
2

EFSA
- TR Guidance on Particle on Technical 

Requirements - RA
Guidance on Nano – Risk Assessment

 
2018

Guidance on the risk 
assessment of the application of the nanoscience and 
nanotechnologies in the food and feed chain. 1

 - 
RA

-TR

EFSA

 – RA

 
2

 
Ø EFSA  – 

 (TR) ANSES  
Bruno Teste 2020 6

ANSES /

1

2
Nano E171 2016

2018 ANS EFSA

2
Bruno Teste

ANSES 
 - TR

ANSES 
 2  3 

 
Ø 

NAMs  
 

NAMs

2  
 

1) 
 

2) gut-on-a-chip  
 

NAMs 

NAMs

OECD
 

 
Ø  
EFSA ScienSano

 
Eveline Verleysen EFSA



 

39 
 

Health, Food Chain Safety and Environment
EC

Nanofood@
EFSA

 
 
D.  

2000  
(NNI)

FDA

2006 FDA
FDA

NTF
FDA

NTF 2007

FDA

FDA

2
FDA

in vitro
in vivo
FDA

/

FDA

/

FDA

FDA
/  

EFSA

EFSA 2018

2

  – 
RA

 
 
E.  

FDA

3D

 
EFSA

-TR



 

40 
 

/

 
 
F.  
( ) 
 
Saleh DM, Alexander WT, Numano T, Ahmed OHM, 

Gunasekaran S, Alexander DB, Abdelgied M, El-
Gazzar AM, Takase H, Xu J, Naiki-Ito A, Takahashi 
S, Hirose A, Ohnishi M, Kanno J, Tsuda H. 
Comparative carcinogenicity study of a thick, 
straight-type and a thin, tangled-type multi-walled 
carbon nanotube administered by intra-tracheal 
instillation in the rat. Part Fibre Toxicol. 2020 Oct 
15;17(1):48. doi: 10.1186/s12989-020-00382-y. 

 
Maeno A, Hojo M, Sakamoto Y, Yuzawa K, Hasegawa 

Y, Kubo Y, Nagasawa A, Ando H, Tanaka K, 
Kaihoko F, Ikushima K, Yamamoto Y, Suzuki T, 
Inomata A, Moriyasu T, Taquahashi Y, Yokota S, 
Kobayashi N, Hirose A, Nakae D. Chronic toxicity 
study of multi-walled carbonnanotubes (MWCNT) 
in rats by repeated intratracheal instillations: a 
progress report at 1 year. 47

Online 2020.6.29 
Akiko OHNO, Masatoshi WATANABE, Akihiko 

HIROSE., Development to toxicity assessment 
method of nanomaterials using multivariate 
analysis. 47 2020. 
6.29-7.1, web  

Akiko OHNO, Masatoshi WATANABE, Akihiko 
HIROSE: Application to toxicity evaluation of 
titanium dioxide nanoparticles based on 
physicochemical properties using multivariate 
analysis method, 260th ACS National Meeting 
(August 16-20, 2020, virtual meeting) 

Yuhji Taquahashi, Satoshi Yokota, Koich Morita, 
Masaki Tsuji, Kousuke Suga, Makiko Kuwagata, 
Motoki Hojyo, Akihiko Hirose, and Jun Kanno. 
Interim report of four-week interval intermittent 
inhalation study on multi-walled carbon nanotube in 
mice. 9th NANO Conference (Online), 2020.11.12-
13. 

Hirose A, Hojo M, Taquahashi Y, Kanno J, Maeno A, 
Sakamoto Y, Ohnuki A, Ohnishi M, Goto Y, Nakae 
D. Development of an intermittent exposure type 
chronic toxicity assessment method for MWCNT as 
an alternative to the continuous two-year inhalation 
protocol. 9th NANO Conference (Online), 
2020.11.12-13. 

Hojo M, Yamamoto Y, Sakamoto Y, Ohnuki A, Maeno 
A, Moriyasu T, Taquahashi Y, Kanno J, Hirose A and 
Nakae D. Declines in serum levels of apolipoproteins 
during the development of peritoneal mesothelioma 
by multiwalled carbon nanotube in rats. 60th SOT 
annual meeting (SOT2021) (Online), 2021.3.12. 

Iijima K, Nishida A, Ohno A, Hirose A, Ashikaga T. 
Comparison of Sensitization Potentials between 
Silver Nanoparticles and Silver Ions using 
Monocytic Cell Line THP-1. 60th SOT annual 
meeting (SOT2021) (Online), 2021.3.22. 

 
G.  
1   
2   
3  


