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ŞťƛĆ 

Ǩɵʂ1�ͺěĈ2ͺěɐŋġø˴ɐ̸.¹ɐ�A�ʤčĈ2ʤɧʋ�>ǝͪ�A@jm|f�G

�ʋ0Ǎ˺ʟǩ.'�)�łÔƐ̉½.̡�@g�a0˩ʁ�̉½ǎȟ0ǹ̃�2.!0ǝͪɃȞ

<�\S̉½.͝�@Ĩ͢ôĕ0ƥƹDɬɦ+�)�@� 
ǨŪű1��dhDɐ�#͐ùca�0 90Ǒ͜ĉƆƧ�ȓƐ̊΀0ɐ͓̆Ņ̊΀+�)�ŷæʤč
Ƨ�.=@ 28Ǒ͜ĉƆƧ�̊΀DņǏ�#�0.2% DSP.ƛȲ�#ʥǛľž 6 nm0Gja�_ĭj
mXI] ͐ùca�Έ50p�^�aI� Ȇʗľžʜ 200 nmΉD F344/DuCrj�dh. 10�100�
1000 mg/kg bw/day0ɐ͓* 28Ǒ͜ĉƆʤčƧ��#+�B�Ô)0ʷ*Ȍ¢18>A��µ͑��
ˡɃƘ�ˬ ȥŀɦǹǲ��=2˚ġ͓͑.ȓƐŀɦ.ǣƕ-Ķù1˹>A-�&#�ˬ ȥɎùŀɦǹ

ǲ*1�ͦ0 1000 mg/kg bw/dayʷ*h�T�^�i0ǣƕ-Ĵî�˹>A#�Ŷ�ʪ��ˀ˚�0
ca�ȳűŅ͓�=2ɝɌʣʲŀɦǹǲDņǏ�)jmXI] ͐ùca�0 28Ǒ͜ĉƆʤčƧ�
.=@¡ƏƐȓƐDǹ̃�@� 
7#�ùʘěʋ30͌Ē++;.ɳˢ�@�1͆ÑƐ�ƨ˦ƐD©��@ɬɦ*ͺě�ŋġø˴.

¹ɐ�A@jm͐ùca���G��V�ʤɧƗ·Ɓ0ʤčǝͪ.=@G��R�ɞɃɣɊ.�/

@żͰ.'�)ǹ̃�#�ƨĄʤɧƗ·-ʤč̵îÒɜ�ʤčƔ̥ņ΀ʚ.'�)1�OVA 2μg×4ģ
0ʤɧƗ·�OVA 30 mg×7ģ0ʤčƧ�.=@̵îÒɜ�!0Ɓ0 OVA 50 mg0ʤčƧ�.=?G
��R�ɞɃDƔ̥�@ņ΀ʚDɶʆ�@�+�*�#��0ņ΀ʚDɐ�)ƨĄʤčƧ�Ǘ0j

m͐ùca�0ÖĿ.=@żͰ.'�)ǹ̃�#+�B�͐ùca� CΈGja�_ĭ�ʗľž 6 
nmΉ�Ĉ2͐ùca� EΈGja�_ĭ�ʗľž 30 nmΉ��ƨĄ0ʤčƧ�.=@̵îÒɜDĴŷ
�@�+�ɸ�A#��ǎ�͐ùca� FΈ�c�ĭ�ʗľž 30-50 nmΉ*1�0=�-Ĵŷóǰ1
˹>A-�&#�¦Ɓ�jm|f�G�0ʤɧ΍ʤčǝͪ�Òɜƌʍ.�/@żͰ.'�)�ʗľž�

ʥǛĭ��@�1˲ͭÂͼɃƘʋ0ȷ;Ė:��>-@ɽŀɦɴ˹0ͥʁ�Ɗ˸+ʺ/>A#� 

�>.�ͺě̼͝ß͒.��@jm|f�G��2.Ǎ˺ʟǩ0łÔƐ̉½.͝�@Ĩ͢ôĕ0̒

ǲ.'�)1�ʖĨͺěü˪ěŚΈFDAΉ0��SZ�du ΟFDA’s NanoDay Virtual Research 
SymposiumΠ.Ćî��jmfSm�[�0ɊɃ< FDA0ɽŀɦ-ǵƮ.į(�jmfSm�[�
0˺æǄʎ�jmfSm�[�0�R��h��XIL�\ɵʂ0ǽ˸.͝�@̒ǲDņǏ�#�

7#�ȇšͺěłÔȄ͝ΈEFSAΉ0ɽŀldh��S�Ë.=@Οͺě+̊ǋ0jmfSm�[�
.͝�@ldh��S°̖Π.͝�@̒ǲDˮ��EFSA0ǍPIi�I�Έ2018ŪΉDƳƲ�@f
SkO�PIb�\Ƕ.'�)0̖̔.'�)̒ǲ�#�!0ʥǰ�FDA0��SZ�du*1�
�A7*. FDA�Ơʐ�@jm|f�G�ǳͽ˵ïͺěDĖ9ͺě<ùʘě-,0ß͒.��)ˮ
&)�#Ǆʎ<�R��h��XIL�\ɵʂ0ʡ§<Ɋĩˮ&)�@ǡǍ0ɵʂʡ§�ˮCA

#�2007Ū0jmfSm�[�a\SsM�\ΈNTFΉ0İĘǠ.į(��jmfSm�[�˶ě
.ő�@˺æGu��cD+�)�åŉ͝¿ʻ�ɔ̓Ǘ.ǍƤ˯0¹ɐDǹ̃�@͢.1�jmf

Sm�[�ɒǬ0˶ě0͛ɣ<ßǯƤ˯.��@ɽŀɦ-̾Ȋ.²��FDA.ÿ̖�@�+Dĺñ
�)�@�jmfSm�[�0˺æǄʎ+�)��A7*ɏǺɖĕ�0PIb�\ǊǠDɣˮ�)

�)�@��A>0PIb�\ǊǠ*1�jmfSm�[�˶ě0˺æ.ő�@ FDA0øƯɦ-G
u��c0s��~��SD̏ǔ�)�#�FDA0ͺěłÔ�ƌɐǳͽ^�a�ΈCFSANΉ*1�
CFSAN�˺æ�@˶ě30ŔǬɦ-jmfSm�[�0ƌɐDŏǲ�@͢.Ɏ�@ĎˉƐ0�@Ǎ
��̑ʹ.ő�) FDA0ɽŀʻ�őƌĎˉ+-@=�.ɵʂDˮ&)�#��>.�g�aR�d
u<jmfSm�[�˶ěŏǲ0͑˸-Èͭ.őÝ�)�@ɽŀʻ30̄ʰ0ņǏ<ɹÙ0ɽŀɦ

Œ͚ɴ̕+ˉíDǾʔ�@�+*�jmfSm�[�0ƌɐDĖ9 FDA˺æ˶ě0̝®�@͛ɣD
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À̾�)��+�)�@��ǎ�EFSAfSkO�PIb�\.͝�@ldh��S°̖*1�Õ
͛ÿ̖Ɓ0ǟǍ+ÂȉDĖ9ʗľ.͝�@PIb�\-TRΈTechnical RequirementsΉ0PIb�
\˥Ƕ0ǡʢɀDƷɸ�@;0*�&#�7#�ldh��S*1�jmɂǣ0�\SG^\��

hDͅɐ�@�,��DțŅ�@#:.�ǩǋ0ɁɌùŀɦɂƈΈºΘȯ˿Ɛ�ȯÞƐ�ʗľž0

ɂƐΉ.į(�ɂŅ0įȮ+̉½��hDŕÓ�Ɗ˸*�@+ʺ/)�@��>.�ǐĿ0łÔƐ

ɵʂ�jmǌȿDͅà.Oo��)�@�+Dɸ�#:0įȮ;Ʒɸ�A@Ɗ˸;�@��0PI

b�\*ƷǶ�A#įȮ�=2̼͝�@ǎȟ̔1��0ß͒.��@Ƥ˯̒ĚDĦ@#:+Ĩ͢ɦ

-Ȣô0ɊɃDʺƚ�@;0*�&#� 
 
 
ɵʂÿíʻΘł̓ ɉľ�  
Ĩʆü˪ěͺě˰ɎɵʂƠ� Ɏùŀ͊�

Ň͙ 
ɵʂßƫʻΘŭȵ� ǔź   
Ĩʆü˪ěͺě˰ɎɵʂƠ� łÔƐ�Ȭ

̉½͊� ͙͊ 
ɵʂÿíʻΘ̤ǥʝ��  
Ĩʆü˪ěͺě˰ɎɵʂƠ� ɝɌ͊ �®ɵʂń 
ɵʂÿíʻΘȸŭ� ʛȉ�  
Ĩʆü˪ěͺě˰ɎɵʂƠ� Ɏùŀ͊�

�®ɵʂń 
ɵʂÿíʻΘĹ͒� Żľ�  
Ĩʆü˪ěͺě˰ɎɵʂƠ� łÔƐ�Ȭ

̉½͊� �®ɵʂń 
 
AΌɵʂɬɦ 
jm|f�G�ʋ0Ǎ˺ʟǩ1�ǿ�-ɐ̸

.��@ƌɐ�Ǥſ�A@�ǎ*�!0ɂƐ.

=@�Ɠķ0ÇųżͰ0ĎˉƐ�Ʊƾ�A)�

@�Ĩ͢ɦ.;�ǐĿɁ̢0Û̉½.��)�

ǐĿ0̉½1ǣó*1-��+�ɶ̍�A�j

m|f�G�0ɁɌùŀɦ-ɂƐ̉½<�ȓƐ

ŀɦ̉½-,0ɽŀɦɴ˹.'�)0ƒİ1Ǧ

$�̨�)�@+�A)�@�Ɲ�0�A7*

0ǹ̃.��)�jm͖0|J\˓ːÙĀģƧ

�.��)�ɮž60 nmĈ2100 nm*1¶>ȓ
ƐDɸ�-�;00�ʋ͓0ɮž10 nmƧ�*
1ˀ˚0�&ˬ�ĀʠˆĵȌD²�Ãµ�ȴȌ

<Ȍ¢.˞@΃ű0ȓƐDɸ��+Dǔ>�.

�#(Cho et al, J Toxicol Pathol. 2018)�7#�ȓ
ƐDɸ� 10 nmʗľƧ�ʷ+ēʋ0͖�ˀ˚*
ǹÞ�A@=�.�Ƨ�͓DĴ͓�);ɮž60 
nmĈ2100 nmƧ�ʷ*1ˀȓƐDɸ�-��+
�>�jm͖.=@ˀȓƐ1ˀ˚Ù0͖ȳű0

8.1¼Ŀ ��10 nmɿű0Ŗʗľ0Ŀĩ.
¼Ŀ�@+ʺ/>A#� 
� ǟ.�ł̓ʋ1|J\0ǹ̃.=?�Ŗʗ

ľžΈɮž6 nmΉ0͐ùca�1�G��V�
a�pS̢0ʤɧƗ·Ǘ0ÖĿ.=@Ɨ·0Ĵ

ŷĈ2�Ŷ�ʪ�0ʤč̵îÒɜǗ0ÖĿ.=

@G��R�ɞɃ0Ĵŷ-,0G[�o�h·

ɐDǣ�@�+Dǔ>�.�)�#� 
� �A>0ʥǰ�>�jm|f�G�0łÔ

Ɛ̉½.1�ɂ.ɮž 10 nm¬�0ŖʗľDɐ
�#ĉƆƧ�.=@̌ʠ-ȓƐ̊΀DņǏ��

XI].=@ɯɚ0�ĄĤ+ʺ/>A@ėĊĈ

2ßŦʋ0µÙôƘ.'�)ǹ̃�@�+�Ɗ

˸Ɛ+ʺ/>A#� 
Ǩɵʂ1�ͺěĈ2ͺěɐŋġø˴ɐ̸.¹ɐ

�A�ʤčĈ2ʤɧʋ�>ǝͪ�A@jm|f�

G�ʋ0Ǎ˺ʟǩ.'�)�łÔƐ̉½.̡�@

g�a0˩ʁ�̉½ǎȟ0ǹ̃�2.!0ǝͪɃ

Ȟ<�\S̉½.͝�@Ĩ͢ôĕ0ƥƹDɬɦ

+�@�ͺě̼͝ß͒.��@Ĩ͢ôĕD�Ɖ+

-@��ȓƐ̉½.͝�@ɵʂʋ1�ͺěɐ̸.

͟>�ß͒Ḑ/)Ö̹�@̑ʹ*�@#:��

\S̉½ơȟ0Ö̹Ɛ0˽ȷ�>̼͝�@ß͒

0ôĕ;¸ )̒ǈ0ő̘+�)�@� 
 
ΛΌɵʂǎȟ 
1. jm͐ùca�0 28Ǒ͜ĉƆƧ�ȓƐ̊΀ 
1-1Ό˳΀Ɂ̢�=2Ƨ�͓ 
ʥǛľž 6 nm 0 100%Gja�_ĭjmXI]
 ͐ùca�ΈfIOǴŵ°ɹ AMT-100�ʝű
93%ΉD˳΀Ɂ̢+�)¹ɐ�#�ͺěȨîɁ0
ƱŅĈ2¹ɐįȮǂȉ.͝�@Ʊ͕.į(�΃

ɐ͓D 1000 mg/kg bw/day +��ȓƐƒİ�-�
�+��=2ʗľž 10 nm0jmXI]͖Ƨ�.
=?ˀ˚0�&ˬ�ĀʠˆĵȌD²�Ãµ�ȴȌ

<Ȍ¢.˞@΃ű0ȓƐ�˹>A#ΈCho et al, J. 
Toxicol. Pathol. 2018 31, 73–80Ή�+�>ɐ͓ʓĥ
Dŭ�ċ@#:.�ɐ͓�³ɐ͓D!A"A 100
�=2 10 mg/kg bw/day+̆Ņ�#� 
˳΀Ɂ̢1ħµ*�@#:��dh30ŷæʤ

čƧ�̊΀DņǏ�@#:�ƛȲȥ0̒˶ǎȟD

ǹ̃�#�Ƨ�͓D 10 ml/kg bw +�#+�0΃
ɐ͓0Ƨ�ȥȳű*�@ 100 mg/ml*AMT-100D
̦ʝș.ƛȲ�@+̺<�.Ȝ͞ßͨ�˹>A�

̦ͯȠȽœΈBioruptor II-Type 12, ON 30 sec/OFF 30 
sec × 60 cycles, High powerΉƁ;�ͬȽœX�u�
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+56ēǿ.Ȝ͞ßͨ�#�ßǆë+�) 0.2%�
�͐șʟ jh�J~ΈDSPΉDɐ�@+�ʿɲ
��Ī�-�Ƀ0ƛȲȥ�Ƅ>A�ͫ ʴ 30ß¬Ù
.ßͨ1˹>A-�&#��0ƛȲȥ�.��@

ÃǇßŦ.į(� 50 p�^�aI� Ȇʗľž
Έȥ�ʗľžΉ1ʜ 200 nm *�&#�DSP 1ͺ
ě˰ɎȟΈǖĚ 22 Ūȟƀʉ 233 ĐΉ.į(�ͺ
ěȨîɁ+�)ͺě30¹ɐ�̍:>A)�?�

0.2% DSPD 10 ml/kg bwƧ��#+�0��ƽċ
͓1 4.36 mg/kg bw *�?ǡĹʼŋƽċ͓ 70 
mg/kg bwΈ��+�)ΉΈTRS 683-JECFA 26/25, 
1982ΉDýß�ģ@�+�> DSP.=@ȓƐżͰ
1-�+ʺ/>A#�¬�=?�0.2% DSPDßǆ
ë+�)ɐ�# 100 mg/ml AMT-100DƧ�ȥ+�
)¹ɐ�@�++�#� 
 
1-2ΌôɁ�=2ͻ˂ǫ­ 
5 ̽Ά0 F344/DuCrj �dhͦ※đ 20 úDǑǨc
���\��o�=?̣Ó��įɷͻǋΈCRF-1Ι
N�L�a�͏ȑţǺΉ�=2ș͂ș.) 1̽͜
Ϳùͻ˂Ɓ�6 ̽Ά*ņ΀.»�#�ôɁ1ȫű
23±1℃�ȭű 50±5·�ƸȘģǇ 20ģ/Ǘ�12Ǘ͜
0ǔǜXIS�.æƅ�A#o�G�Z\f~

0ͻ˂Ň*ͻ˂�#�Ůǉ+�)`shcdu

Έ�ÿ�zX�r\ΉDǉ�#{�O�zl�h

˶ʑĭU�[. 5ú�'Ċŋ��U�[�=2Ů
ǉD̽ 2ģ0ͳű*£Ƹ�#�ôɁņ΀1Ĩʆü
˪ěͺě˰ɎɵʂƠôɁņ΀ĽĜ°0ŏǲ�ƣ̍

Dʤ)�ēƠ0Ņ:@	ôɁņ΀0ͅȉ-ņǏ.

͝�@˺Ņ
D͇Ł�)ˮ&#� 
ôɁ1Ƨ�͛ļǑ0µ͑.į(�)�ͦ※+;đ

ʷ0ũĪµ͑0ȀȮÆŤ�ǡŖ.-@=�. 1ʷ
5 ú�>-@ 4 ʷ.ß��̊΀Ǥ͜�1įɷͻǋ
�=2ș͂șD˝ɒƽċ� #� 
 
1-3ΌŷæʤčƧ� 
{�fh�s�N�Lc��˶s�QZt�c

��tΈ͙�Θ85mm�ķžΘ1.46mm�Ͳ Θ͊2.4mm�
scP}ġǷΉDɐ�) TiO2ƛȲȥDȒǑ 1 ģ
28Ǒ͜ŷæʤčƧ��#�ņ΀Ǥ͜���ˡɃƘ
�=2Ȍ¢ôɁ0ǣȹDȒǑ˽Ŏ��µ͑�=2

ƽ;͓D̽ 1ģȬŅ�#�ôɁ1Ƨ�Ǥ͜ʢ�Ɓ
.�ǘʨͺ� �I`s���ėÓ΅͍�*͛˓

��˓͊Ĺôˊ=?ƴˬDˮ&#Ɓ�ǃˬ.=?

łǼȌ� #� 
 
1-4. ˬȥŀɦ�=2ˬȥɎùŀɦǹǲ 
ƴċ�#ˬȥ0�͊DƨÜħëΈEDTA-2KΉÓ?
0̊΀ʐΈwm[KSh IIɱʃƴˬʐ�f��Ǵ
ŵ°ɹΉ.ɾ��ˬȥŀɦǹǲ+�)̤ˬɋǇ

ΈRBCΉ�v�T�r�͓ΈHGBΉ�v|hS�d
hÄΈHCTΉ�ũĪ̤ˬɋŋʁΈMCVΉ�ũĪ̤ˬ
ɋˬˢʟ͓ΈMCHΉ�ũĪ̤ˬɋˬˢʟȳű
ΈMCHCΉ�ˬ ŖǮǇΈPLTΉ�=2ɥˬɋǇΈWBCΉ�
ʫɃ̤ˬɋǇΈRETΉ�ɥˬɋßɕΈĻ�ɋΙNEUT�
Ļ͐ɋΙEO�ĻĲįɋΙBASO�ĀɋΙMONO�
��pɋΙLYMPHΉD˝ôˬɋ̂ʏ˴ʴ IDEXX 
u�XIh DxΈGIgdS\�z�h��]Ǵ
ŵ°ɹΉDɐ�)ȬŅ�#� 
ˬȩɎùŀɦǹǲ*1�ʬa�pSΈTPΉ�G�t
}�/T�t��ȔΈA/GΉ�G�t}�ΈALBΉ�
ʬr��r�ΈT-BILΉ�T�W�\ΈGLUΉ�h�
T�^�iΈTGΉ�ʬW�\f���ΈT-CHOΉ�
řʟʄʟΈBUNΉ�S�Gck�ΈCREΉ�jh�
J~ΈNaΉ�S���ΈClΉ�O�J~ΈKΉ�O�
ZJ~ΈCaΉ�ȹȄ��ΈIPΉ�G\p�R�͐h
��\G}j�_ΈASTΉ�G�k�h��\G}
j�_ΈALTΉ�G�O�sM\sFa�_ΈALPΉ
�=2 γ-T�a}�h��\xucb�_Έγ-GTΉ
0đͱɬDȬŅ�#� 
 
1-5. êǹ�=2˚ġ͓͑ 
ƴˬƁ.ôɁDǃˬȌ� �êǹDņǏ�@++

;.�ˍ�ˈ˔�˃�Ɖ˚�ˎ˚�ˀ˚�ìˏ�

ˏ˚�ĂŢ�@�1ʙŢDƾÞ��͓͑DȬŅ�

#�7#��̅0ʣʲ.î/ˈ΁�Șʐ�Ĺôˊ�

ɓɃ˔�ˠ�ͺ͂�˄�Ŗ˒Έý Ʊ˒�ʃ˒�

ģ˒Ή�Ĺ˒Έɭ˒�ʥ˒�ɮ˒Ή�˙˚�˖ˇ�

ʙĢ�éʆ˔�ʙŢ�µ�ľň�˘��Ĭµ�Ĺ

˕ʌ�ī΁ɻʤ��ćɻʤ�ˋ΂DƾÞ��10·
�Ɛʯ˱y�|��ȥ*ħŅ�#� 
 
1-6Όʧ̂ŀɦÝɌ 
̊΀Ǥ͜�0µ͑�ƽ;͓�ˬȥŀɦ�ˬȩɎù

ŀɦǹǲʥǰĈ2ġń͓͑.'�)1đʷ0ß

ǆD Bartlett0ǎȟ*ǹŅ��ĸ͑Ȕ̮D Dunnett
ʋ0ǎȟ.=?őȽʷ+đ˳΀Ɂ̢Ƨ�ʷ+0

͜*ǣƕŤǹŅDˮ��P < 0.050ıĒDʧ̂ŀ
ɦ.ǣƕ+ãŅ�#� 
 
(ÅɌͭ30͌ƚ) 
ôɁņ΀1ΟĨʆü˪ěͺě˰ɎɵʂƠôɁņ΀

.͝�@Ʊ͕Π.ƃ��Ĩʆü˪ěͺě˰Ɏɵʂ

Ơņ΀ôɁÅɌĽĜ°0ƣ̍DƄ#�*�͝¿ȟ

«D͇Ł�)ņǏ�#�ôɁƖ̗0ʙɻ.è&)

ôɁͻ˂Dˮ��ôɁ0Ýʴ1ÅɌ˺Ņ.ýß͌

ƚ�)Ⱦʰʻ�ņǏ��ņ΀ʢ�Ǘ�ôɁ1�4

)I`s���0ȦėÓ΅͍�*Ĺôˊ�>0

ˌˬ.=?łǼȌ� �ôɁ.�/@ˣɟDǡŖ

͟.ɗ:# 
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2. jm͐ùca�0ÒɜȓƐ˿ǯ 
2-1Ό̊ǋĈ2̊˪ 
� ˳΀Ɂ̢+�)1� 
� � ͐ùca� C 

ΈGja�_ĭ�ʗľž 6 nmΉ 
͐ùca� E 
ΈGja�_ĭ�ʗľž 30 nmΉ 
͐ùca� F 
Έ�c�ĭ�ʗľž 30-50 nmΉ 

ΈÔ)˲ͭǦÝɌΉ 
D¹ɐ�#� 
ƨĄa�pS̢+�)1�ĂG��V�*�@

ĂɥG�t}�ΈOVA; Sigma A5503ΉDɐ�#�
!0¨0̊˪1ɂʞT��i0;0Dɐ�#� 

 
2-2. ͐ùca�jm|f�G�0ƛȲȥ̒˶ 
͐ùca�1�!A"A 50 mg/mL 0ȳű*

PBS.ƛȲ��2.5ß͜0̦ͯȠÝɌ0Ɓ.z�
fdS\}QX�.=?ǀƬ�@+��XIS

�D 4 ģʳ?̳��ǡƁ. 25G ȡœ͕©�0Z
��[Dɐ�)ǀƬ�Ī�ù�#� 
 
2.3�ņ΀ 1�ʤɧƗ·Ǘ0 OVAɐ͓ǹ̃�Ĉ2
ʤčƧ�Ǘ0Ŗʗľžjm͐ùca�0żͰ 
ôɁ1�7̽Ά0ͦƐ BALB/c|J\DǑǨL
\L�Z�ΈǴΉ=?̣Ó��MFͻǋ(N�L�
a�͏ȑţǺΈǴΉ)Dʦ;�#�1ʷ0úǇ1 5
ú+�#�8 ̽ΆǗ.˅ͭȿÈDçȕ�(Day 0)�
ʹǑ=? 3Ǒ͜�OVA0 PBSȯȥΈ1 or 2�g/50
�LΉDçȕ͊.̠©�)ʤɧƗ·Dˮ&#(Day 
1-3)�ƨĄȥ0̠©.1�pdcf\a�	h�
I
(΄ś˪ěǴŵ°ɹ)D 2 cm˾.à?ċ&#;
0Dɐ��pdi͊. 50�L0ƨĄȥDμȱ� 
)̠©�#�pdc0��>�ʲŦ˶0[�Ud

hD˴ɳ�)pdcDÁ̗�#�3 Ǒ̠͜©Ɓ.
pdcDķ�(Day 4)�!0Ɓ 4 Ǒ͜¯7 @+
��ƿ·D 1S��+��4S��0ʤɧƗ·D
ˮ&#�!0Ɓ�Day 28�30Ί32Ί35�37�39�
42. OVA 30 mgDʤčƧ�Έp.o.Ή�Έ3ģ΍
̽�̂ 7ģΉ�̵ îÒɜDˮ&#��0Ǘ�jm͐

ùca�Ƨ�ʷ*1�OVA 30mg + TiO2C 
1.88mgΈOVA:jm͐ùca�͓͑Ȕ=16:1ΉDƛ
Ȳ� )ʤčƧ��#�Day 1, 25, 43.1͊ßƴ
ˬ��ˬȩ�0ƨĄɂɚɦ IgE� IgG1�Ĉ2
IgG2aƨµD ELISAȟ.=?ȬŅ�#�Day 49
. OVA 50mgDʤčƧ���G��R�ĉƌDƔ
̥�#�̵îÒɜĈ2Ɣ̥Ǘ0ʤčƧ�Ɓ 1Ǘ͜
1�|J\0ɮ˒ȫȬŅ�Ĉ2�ɠɞɃ0˽ŎD

ˮ���ɠɞɃ.'�)1įȮ.ƃ&)\WG�

�T�#� 
 
2-4.�ņ΀ 2�=?Ĺ��jm͐ùca�0żͰ.
͝�@ǹ̃ 
ʤɧƗ·0ƿ·1�ņ΀ 1�+ēǿ.ˮ&#�

1ʷ0úǇ1 5ú+�#ΈʤčƧ�Ǘ.jm͐ù
ca�08DƧ��@͠ƐőȽʷ.'�)1 1ʷ
2 ú+�#Ή�ʤɧƗ·Ǘ0 OVA ɐ͓1 2�g/50
�L+�#�ʤčƧ�.͝�@\U[����OVA
Ĉ2jm͐ùca�0ɐ͓1�ņ΀ 1�+ēǿ*
�@�ƨĄɂɚɦ IgE� IgG1�Ĉ2 IgG2aƨµ
0ȬŅ�ʤčƧ�Ɓ 1Ǘ͜0ɮ˒ȫȬŅĈ2�ɠ
ɞɃ\WG��T.'�);�ņ΀ 1�+ēǿ.
ˮ&#� 
 
2-5. ʧ̂˿ǯ 
g�a1 Microsoft Excel .=?ͥ̂�#�

VehicleʷDįȮ+�# Dunnett0ǹŅ��@�
1 Student t-test .=@ OVA Ƨ�ʷ+ OVA-j
m͐ùca�Ƨ�ʷ+0ǣƕŤǹŅDˮ��

p<0.05Dǣƕ+�#� 
 
(ÅɌͭ30͌ƚ) 
Ǩɵʂ1�Ĩʆü˪ěͺě˰ɎɵʂƠôɁÅɌ

ŏǲĽĜ°0ƣ̍DƄ)ˮ&#�|J\30ǹµ

0Ƨ��ƴˬʋ.��)1�ôɁ0ˣɟDǡŖ͟

.ɗ:@=�.ð:�ôɁͻ˂�ʐɌ.Ÿ#&)

1ɵʂƠ0ôɁǏ̆åɐ˺Ņ.ƃ&#� 
 
3. Ĩ͢ôĕ0ƥƹ 
2020Ū 10Ǣ Web͛Ë0 FDA0��SZ�du
ΈFDA’s NanoDay Virtual Research SymposiumΉ.
Ćî� FDA 0jm|f�G�0ɊɃ+jmfS
m�[�0˺æǄʎ<jmfSm�[�.��

@�R��h��XIL�\ɵʂ0ǽ˸0̒ǲ

DņǏ�#�7#�EFSA0ǍPIi�I�Έ2018
ŪΉDƳƲ�@fSkO�PIb�\Ƕ.'�)�

ʉ 10 ģͺě+̊ǋ0jmfSm�[�.͝�@
ldh��S°̖Έ2020Ū 10Ǣ 21΋22Ǒ�Web
°̖Ή.͝�@̒ǲDņǏ�# 

 
ΜΌɵʂʥǰ 
1. jm͐ùca�0 28Ǒ͜ĉƆƧ�ȓƐ̊΀ 
1-1. ɎĿɇ�µ͑�ƽ;͓ 
̊΀Ǥ͜��ͦ※�4)0ʷ.��)Ȍ¢18

>A-�&#��͊0ôɁ*̬¾�=2ȢôƐ0

³���́Ɛ.˽Ŏ�A#��ʷ͜.ǣƕ-Ť1

˹>A-�&#�ͦ※+;.Ƨ�.²�µ͑0Ķ
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ù1˹>A��ƽ;͓;ēɿű*�&#� 
 
1-2. ˬȥŀɦ�=2ˬȥɎùŀɦǹǲ 
ˬȥŀɦǹǲ*1�※0 10 mg/kg bw/day ʷ*

WBC 0ǣƕ-³��˹>A#��̭Ƈ-Ķù*
�?�ɐ͓ɯ͝Ɛ�-��+�>Éɣɦ-Ķô+

ʺ/>A#�ͦ 0 1000 mg/kg bw/dayʷ*MCH0
ǣƕ-³��˹>A#��̭Ƈ-Ķù*�?�

RBC�HGB�MCV�=2MCHC.1Ķô�˹>
A-�&#�+�>ȓƐŀɦ-ƕʸ1���+

ʺ/>A#� 
ˬȥɎùŀɦǹǲ*1�ͦ0 1000 mg/kg bw/day
ʷ* TG 0ǣƕ-Ĵî�˹>A#�7#※0 100
�=2 1000 mg/kg bw/dayʷ* CRE0ǣƕ-³�
�˹>A#��ˏȓƐDɸĝ�@Ķô+1̶0Ķ

ù*�@#:ȓƐŀɦ-ƕʸ1���+ʺ/>

A#� 
 
1-3. ˚ġ͓͑ 
êǹǑµ͑Ĉ2˚ġ͓͑.'�)1�※0 10 

mg/kg bw/dayʷ*ˎ˚0ɯő͓͑0ǣƕ-Ĵî�
˹>A#��̭Ƈ-Ķù*�?�ɐ͓ɯ͝Ɛ�-

��+�>Éɣɦ-Ķô+ʺ/>A#�!0¨0

˚ġ.1ɯő͓͑�ʨő͓͑+;ǣƕ-Ť1˹>

A-�&#� 
 

2. jm͐ùca�0ÒɜȓƐ˿ǯ 
2-1.�ņ΀ 1�ʤɧƗ·Ǘ0 OVAɐ͓ǹ̃�Ĉ2
ʤčƧ�Ǘ0Ŗʗľžjm͐ùca�0żͰ 
ƨĄʤɧƗ·-ʤč̵îÒɜ�ʤčƔ̥ņ΀ʚ.
͝�@�A7*0ʊʻ>0ǹ̃*1�ʤɧƗ·Ǘ

0 OVAɐ͓D 2�g+��¦ģ+ēǿ0\U[�
��Ĉ2ʤčƧ�ɐ͓.)�1ʷ 3ú*�Êɦǹ
̃Dˮ&#�!0ʥǰ�ʤčƧ�Ǘ.ʗľž0Ŗ

��jm͐ùca� CΈGja�_ĭ�ʗľž 6 
nmΉDÖĿ� #ıĒ�OVA ʤčƧ�Ǘ0µȫ
³�Ĉ2�ɠɞɃ�Ĵŷ�A@Ìĕ�˹>A#� 
Ǩɵʂ̑ʹ0âŪű*�@¦Ūű1��̅ʥǰ

.'�) 1ʷ 5ú+�)ÛɊƐDǹ̃�#�7#�
�A7*0ʤɧƗ·.͝�@ǹ̃0͢+ēǿ.�

ʤɧƗ·Ǘ0 OVAɐ͓D 1�gĈ2 2�g0 2ȏ
͡.̆Ņ��ņ΀ʚ0ʙʱùDɬƱ�#�jm͐

ùca� C DÖĿ� @ʷ*1�OVA:jm͐ù
ca�͓͑Ȕ1�ʤɧƗ·.��)jm͐ùca

�.=@Ĵŷóǰ�˹>A# 16:1+�#� 
� ʤɧƗ·.=?ˬȩ�0ƨĄɂɚɦ IgE�IgG1
ƨµ0ɏɎ�˹>A�!0Ɓ0ʤč̵îÒɜ.=

&)�>.Ĵî�#�̵îÒɜǗ0͐ùca� C
ÖĿ.=@ͷ˧-żͰ1˹>A-�&#� 
� ʤč̵îÒɜ�Ĉ2ʤčƔ̥Ǘ0µȫ.͝�)�

OVA2ʷ*1�ʤč̵îÒɜǗĈ2ʤčƔ̥Ǘ.�
V ʷ+Ȕ̮�)ǣƕ-³��˹>A#�OVA2-
TiO2C poʷ*;ēǿ. Vʷ+Ȕ̮�)ǣƕ-³
��˹>A�7#�ʤč̵îÒɜ 5 ģɬ*1�
OVA2ʷ+0Ȕ̮.��);ǣƕ-µȫ³��˹
>A#��ǎ�OVA1ʷ�OVA1-TiO2C poʷ*1�
Vʷ+Ȕ̮�)ǣƕ-µȫ³�1˹>A-�&#�
�ɠɞɃ.͝�)1�OVA2ʷĈ2 OVA2-TiO2C 
poʷ*1�Vʷ+Ȕ̮�)ǣƕ.΃�\WG+-
&#�ʤč̵îÒɜ 5 ģɬ�7 ģɬ*1�OVA2
ʷ+Ȕ̮�) OVA2-TiO2C poʷ0ǎ�\WG�
΃�Ìĕ�˹>A#��ǎ�OVA1 ʷ�OVA1-
TiO2C poʷ*1�Vʷ+Ȕ̮�)<<΃�\WG
*�&#��ǣƕŤ1˹>A-�&#��A>0

ʥǰ�>�Ǩǹ̃*0ņ΀ʚ.͝�)�ʤɧƗ·

Ǘ. 2�g0OVADɐ�@�+.=?ʤč̵îÒ
ɜ�ʤčƔ̥�ͅà.ǹÞĎˉ*�@�+�7#�

ʤčƧ�Ǘ0͐ùca� C 0ÖĿ.=?ʤč̵
îÒɜ�Ĵŷ�A@�+�ɸ�A#� 
 
2-2.�ņ΀ 2�=?Ĺ��jm͐ùca�0żͰ.
͝�@ǹ̃ 
��7*�ʗľž0Ŗ��͐ùca� CΈGj
a�_ĭ�ʗľž 6 nmΉ.͝�)�ʤčƧ�Ǘ0
ÖĿóǰDǹ̃�)�#�!�*Ȇ.�=?ʗľ

ž0Ĺ�-jm͐ùca�*�@�͐ùca� E
ΈGja�_ĭ�ʗľž 30 nmΉ�Ĉ2͐ùca
� FΈ�c�ĭ�ʗľž 30-50 nmΉ0 2 ʀ.'
�)�ēǿ.ʤčƧ�Ǘ0ÖĿóǰDǹ̃�#�

1ʷ 5ú+��ʤčƧ�Ǘ.͐ùca� E�@�
1 F DÖĿ� @ʷD̆Ņ�#�OVA:jm͐ù
ca�͓͑Ȕ1�͐ùca� C 0ıĒ+ēǿ.
16:1 +�#�ʤɧƗ·Ǘ0 OVA ɐ͓1 2�g +
�#� 
ʤɧƗ·.=? IgE�IgG1 ƨµ0ɏɎ�˹>
A�!0Ɓ0ʤč̵îÒɜ.=&)�>.Ĵî�

#�̵îÒɜǗ0͐ùca� E�F0ÖĿ.=@
ͷ˧-żͰ1˹>A-�&#� 
Ȇ.�ʤč̵îÒɜ�Ĉ2ʤčƔ̥Ǘ0µȫ.

͝�)�OVAʷ*1�ʤč̵îÒɜǗĈ2ʤčƔ
̥Ǘ.�V ʷ+Ȕ̮�)ǣƕ-³��˹>A#�
OVA-TiO2E poʷ�OVA-TiO2F poʷ*;ēǿ.
Vʷ+Ȕ̮�)ǣƕ-³��˹>A#�7#�ʤ
č̵îÒɜ 7ģɬ.��)�OVA-TiO2E poʷ*
1 OVA ʷ+0Ȕ̮.��);ǣƕ-µȫ³��
˹>A�ʤčƧ�Ǘ0ÖĿ.=?̵îÒɜ�Ĵŷ

�A@�+�ɸ�A#�7#ʤč̵îÒɜ 4ģɬ
.��); OVA ʷ+Ȕ̮�)µȫ�=?³��
@Ìĕ�˹>A#��ǎ OVA-TiO2F po ʷ*1�
OVA ʷ0µȫ³�+0͜.ǣƕ-Ť1˹>A-
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�&#��ɠɞɃ.͝�)1�OVA ʷ�OVA-
TiO2E poʷ�OVA-TiO2F poʷ*�Vʷ+Ȕ̮�
)ǣƕ.΃�\WG+-&#�7#�ʤč̵îÒ

ɜ 4ģɬ*1�OVAʷ+Ȕ̮�) OVA-TiO2E po
ʷ0ǎ�\WG�΃�Ìĕ�˹>A#� 
-��͠ ƐőȽʷ*�@͐ùca� E�@�1

F08DʤčƧ��#ʷΈTiO2E onlyʷ�TiO2F 
onlyʷΉ*1�OVAɂɚɦƨµɏɎ�OVAʤč
Ƨ�Ǘ0µȫ³���ɠɞɃ+;˹>A-�&#� 
�A>0ʥǰ�>�ʤɧƗ·-ʤč̵îÒɜ�ʤ
čƔ̥ņ΀ʚ.��)�ʗľž0Ŗ��͐ùca

� CΈ6 nmΉ$�*-��ē�Gja�_ĭ*ʗ
ľž�=?Ĺ��͐ùca� EΈ30 nmΉ.͝�
);�ʤčƧ�Ǘ.ÖĿ� @�+.=?ʤč̵

îÒɜ�Ĵŷ�A@�+�ɸ�A#� 
 
3. Ĩ͢ôĕ0ƥƹ 
n FDA’s NanoDay Virtual Research Symposium 

2000 Ū.ĨŊjmfSm�[�Ɵɘ (NNI)�
̆ʆ�A�ʖĨǄŰȄ͝.=@jmfSm�[�

30ɵʂ͛ɣƧ̡30Ȣɣù+Ö.�jmfSm

�[�0ß͒1Ĺ��ɣŝ�)�)�@�ŸǗ0

FDA0ì͙ń1�jmfSm�[�Dƌɐ�#˶
ě0ʖĨͺěü˪ěŚΈFDAΉ30ƷÞ�Ĵî�
@�+D�Ɠ��2006Ū.jmfSm�[��a
\SsM�\ΈNTFΉDʆ%���jmfSm�
[�ɽŀ0ɊɃ.͝�@ FDA ˺æŸŚ0̉½D
ǁƻ�#�2007 Ū. NTF 1�!0̒ǲʥǰ+W
}dZ�j�30÷ĘDÕ˲�#�!0Ɓ�FDA
1˺æŏǲ.ƷÞ�A#jm|f�G�DĖ9

˶ě0ƷÞ­Ǉ�Ƃ�.Ĵî�#ɃȞDČ��¦

ģ0��SZ�du*1ɽŀɦ-ǵƮ.į(�

jmfSm�[�0˺æǄʎ<jmfSm�[

�.��@�R��h��XIL�\ɵʂ0ǽ

˸0İĘ+-&#� 
Ø ��� ���������
jm|f�G�
XIL�\+jmfSm�[�0ɊɃ 

2007Ū0İĘǠ¬͞�Ɏęɽŀ<�ţŀ�üŀ
-,0ß͒0Ə̺-̾Ȋ.=?�jmfSm�[

�.͝�@ɴ̕<Ɍ˿�Ȧ7?�FDA˺æő̘˶
ě30jmfSm�[�30ƌɐ0ɊɃ+Ďˉ

Ɛ�΃7&)�@�7#�jmfSm�[�1o

INfSm�[�-,0¨0ß͒+;˫Ē�)

�?�ßľ�w�*oINZ\f~30Ɍ˿DȦ

:)��;0*�&#��0=�-̾Ȋ� FDAŏ
ǲ0˪�ɔ̓.Ė7A@˶ě0ĸǿƐ�˷ͧƐ<�

Ɏɏ͓.ĉǕ�A@;0*�&#� 
1970 Ū¬͞�FDA 0ü˪ě̉½ɵʂ^�a�
ΈCDERΉ1�jm|f�G�DĖ9qhü˪ě0
600­¬�0ɔ Έ̓ȝ΀ Έ˪INDΉ�Ǎ˪ɔ Έ̓NDAΉ�

ʕɘǍ˪ɔ Έ̓ANDAΉΉDČɌ�)�?�!0�
%0þß1́ą 10 Ū¬Ù.ƷÞ�A#;0*�
&#�Ħ 11�CDER.ƷÞ�A#jm|f�G
�DĖ9ü˪ě0͙Ū.C#@ƷÞÌĕDɸ�� 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Human drug product submissions to FDA 

containing nanomaterials between 1970-2019. 
FDA1�ôɁɐü˪ě30jm|f�G�0¹
ɐ.͝�@ɵʂ.'�);̍̕�)�?�FDA0
Ɇüŀ^�aΡΈCVMΉ*1�jmfSm�[�
D¹ɐ�#ū'�0ôɁɐü˪ě.'�)Ǎ˺

ɔ̓Dƣ̍�)�#��>.�ǳͽ˵ïͺěDĖ

9ͺě<ùʘě.��)1�jmfSm�[�ɒ

Ǭ0˶ě0͛ɣ<ßǯ.Ǥſ�A@ɽŀɦ̾Ȋ

.²&#�+�> FDA 1��0=�-ɔ̓.�
�)ǍƤ˯0¹ɐDǹ̃�@͢.1�åŉ͝¿ʻ

� FDA.ÿ̖�@=�.ĺñ�)�#� 
7#�FDA 0ͺěłÔ�ƌɐǳͽ^�a�
ΈCFSANΉ1�ü˪ěʋ*Ðˮ�)�@jmfS
m�[��ͺěß͒.;ŝ͛�A)��ɃȞD

̫7/�CFSAN �˺æ�@˶ě30jmfSm
�[�0ŔǬɦ-ƌɐDŏǲ�@͢.Ɏ�@Ď

ˉƐ0�@Ǎ��̑ʹ.ő�)�FDA0ɽŀʻ�
őƌĎˉ+-@=�.ɵʂDˮ&)�#�˺æŚ

(ORA)*1�FDA0˺æő̘˶ě.Ė7A@jm
|f�G�0ǹÞ+ɂƐ̉½0ßǯǎȟD͛ɣ

�@#:.ÖēɵʂDʪ�)�#��0=�.�

)�FDA 1ť̜é�=2ť̜Ɓ0ɪ˻D̹�)�
jm|f�G�DĖ9˶ě.̼͝�@Ȱĩɦ-

�\S�ɂŅĎˉ+-&#�+D̴4)�#� 
 

Ø ɽŀɦǵƮ.į(��˶ě.ȺȷDŸ)#j
mfSm�[�0˺æǄʎ 

2006 Ū. FDA 1�jmfSm�[�˶ě�;
#>�˺æ�0̑ʹ. FDA 0ɽŀʻ�őƌ*�
@=��jmfSm�[�.͝�@ɽŀɦɴ̕D

ĕ�� @u�^\D͛ļ�#�7#�FDA1j
mfSm�[�a\SsM�\ΈNTFΉD̆ʴ��
��*1jmfSm�[�Dåɐ�#ͮǍɦ*

łÔ�'óǰɦ- FDA ˺æő̘˶ě0ʩʪɦ-
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͛ɣDÀ�˺æ30Gu��c0ɂŅ<�FDA�
ͮǍɦ-˶ěD̉½�Õ˭˰ɎDŁ@#:.Ɗ

˸-ɴ̕<Ǆʎ0R�du.őÝ�@ǎȟDɂ

Ņ�ƶĺ�#� 
2007Ū�NTF1İĘǠDɣ˲��jmfSm�
[�0¹ɐ1�¨0Ǎ˟Ƥ˯D¹ɐ�#˶ě+ē

ǿ.˺æ�0̑ʹD;#>��+Dǔ>�.�

@�+Dɸ�#��0İĘǠ*1�Õ˭˰ɎDÁ

�̗À̾�@+�� FDA0¹ęDǰ#�#:.�
jmfSm�[�.͝�@ɽŀɦ�˺æɦ-Ǆʎ

̑ʹ.ő�)�FDA�Ȣô�@#:0��'�0
Ʒ́��A)�#� 

2007 Ū0 NTF 0İĘǠ0ņǏ0�ɍ+�)�
FDA 1jmfSm�[�˶ě.ő�@˺æGu
��cDǔɶ.��Ǻɖĕ�0PIb�\0ɣˮ

DƷ́�#�FDA1�jmfSm�[�˶ěDǨ
̢ɦ.ȹŉ�ǣŉ�+��=�-ß͹+�)ã

ǌ�)�>��9�B�ɽŀɦǵƮ.į(�˶ě

.ȺȷDŸ)#˺æǎ͕Dͅɐ�@�+*�FDA
1ǐĿ0ȟɦȁ͟0;+�FDA0ʐ̰�.�@đ
aIu0˶ě.ͅɐ�A@ɂŅ0ȟɦįȮ.ƃ

&)�jmfSm�[�˶ěD˺æ�@�+*�

@+̴4)�@�˺æ30Gu��c+�)1�

˶ě0łÔƐ�ǣóƐ�Õ˭˰Ɏ30żͰ�7#

1˺æɃȞ0̉½0�ɍ+�)�jmfSm�[

�0¹ɐ.=&);#>�A@ĎˉƐ0�@Ʉ

˝0ɂƐ<ô�.'�)ʺƚ�@�+�Ț:>

A@�FDA0Ǆʎ+�)1�①˶ě͛ɣ0âǤȏ
͡*�łÔƐ<˺æ0ɃȞ.͝�@ɛğȷDɂŅ

�őÝ�@#:.�ɏǺɖ� FDA +ÿ̖�@�
+Dĺñ�)�@�+<�②�ˡťȗ+ʁǻɦ.
W}�kU�Z��D+&)ƒİDÖǣ��ƕ˹

DȚ:@�+�7#�③ĨÙķ0OJ�a�p�
h+ÿí�)�R��h��XIL�\D̾:

@�+-,�͑˸-ɂƈDØ/Ê/@;0*�&

#� 
 
Ø FDA0ɏǺɖĕ�0PIb�\ǊǠ 

FDA1ɏǺɖ.ő�)�jmfSm�[�˶ě
0˺æɃȞ0ãǌ<łÔƐ0̉½30GioI

\DĖ9PIb�\Dɣˮ�)�#��A>0P

Ib�\ǊǠ1�ƭǪí0-�ƶĺ�ͱDƷ»�

@;0*�&#��FDA��@f�|.'�)Ɋ
ĩ0ʺ/ǎD±/@#:0̞͑-e��+�)�

�'\f�Sy�b�.ő�)�>-@ǔɶƐ

DƷ»�@0.Žʆ';0*�&#�Ɋĩ7*.�

FDA 1 5 '0ǡʢPIb�\ǊǠDɣˮ�)�
?�1'1Ɋĩ�˥Ƕ�*�@� 
Ø 5'0ɏǺɖĕ�0ǡʢPIb�\ 
• FDA ��������������� �

���	�
�� 
ǨPIb�\1�jmfSm�[�˶ě0˺æ

.ő�@ FDA 0øƯɦ-Gu��c0s��~
��SD̏ǔ�@;0*�?��4)0 FDA ˺
æ˶ě.ŭ�ͅɐĎˉ- 2'0ʺƚ�4�{I�
hDǔ>�.�)�#� 
 
1) ǩǋ<ǡʢ˶ě1�ŗ-�+; 1 '0ķ͊
Őȟ7#1Ù͊Ǿ̻<˲ͭǾ̻.jm\U

��ʓĥΈʜ 1nm�> 100nmΉDư'=�
.̆̂�A)�@� 

2) ǩǋ<ǡʢ˶ě1�#+/!0Őȟ� 1 |
IS���h�Έ1,000nmΉ7*0jm\U
��0ʓĥķ*�&);�!0Őȟ.̥Ĥ

�@=�-ɁɌɦ�ùŀɦɂƐ<ɎɁŀɦ

óǰ-,0ɂƐ<Ɋ̘Dɸ�=�.̆̂�

A)�@� 
 
�A> 2'0ɗƕȷ.'�)1�Ô)0 FDA˺
æ˶ě.ŭ�ͅɐ�4�+0˹˿*�&#���

A�0ɗƕȷ*ˁŅɦ-ɴ˹�Ƅ>A#ıĒ.

1�!0˶ě0łÔƐ�ǣóƐ�Õ˭˰Ɏ30ż

Ͱ�7#1˺æɃȞ.ő�@Ȱĩɦ-żͰDɂŅ

�)���!0˶ě30őÝ.'�) FDA <Ǻ
ɖ�!0˶ě.ő�)ɂä.ɗƕ�@Ɗ˸ƐD

ƷĞ�@;0*�&#� 
�A.̼͝��FDA1�Ǎ#-Ƥ˯DĖ9˶̻
ţɿ0ĹŨ-Ķǟ0�@ͺěƜß�=2ͺěƵ

̀Ɂ̢0łÔƐ+˺æɃȞ.Ĉ6�żͰ30̉

½�ùʘě�0jm|f�G�0łÔƐ�ôɁɐ

ͺě30jm|f�G�0¹ɐ��{`�~˶ë

.͝�@jm|f�G�0¹ɐ�jm|f�G�

DĖ9ɎɁŀɦ˶ëDĖ9ü˪ě(Ƕ).ő�)0
PIb�\D·Ɯ�)�)�@Έǽɘ1�˵̨ƒ

İ+�)ǧŘ.͛ËΉ� 
 

Ø ɏǺɖĕ�0PIb�\˥Ƕ 
jm|f�G�DĖ9ɎɁŀɦ˶ëDĖ9

ü˪ě 
pt�dSW��hɐ.Õ˲�A#ǨPIb

�\˥Ƕ1�jm|f�G�DĖ9ü˪ěD͛ɣ

�@͢.�ʕɘù�A#ƣ̍ʤ̩.ƃ&)ƷÞ�

A#ɔ̓Ǡ.̯̅�A#˶ěDĖ9�ˡɦ-Ą

è+×µɦ-ǹ̃�ͱ.'�)̏ǔ�@;0*

�@�ǨǊǠ*1�˶ě0͛ɣ+˶̻D̹�)�

jm|f�G�DĖ9ü˪ě.̼͝�@ě̢�ͬ

˜Ů�˜Ů̊΀0ɗƕȷ.'�)̏ǔ�A)�?�

W��hǤ͜1 2018Ū 3Ǣ 19Ǒ.ʢ���FDA
1ǡʢPIb�\ǊǠDɣˮ�@é.�,0=�

-Âȉ�Ɗ˸�Dãǌ�@#:.ō >A#p
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t�dSI�udhDǹ̃�)�@� 
 
Ø jmfSm�[�.��@�R��h��
XIL�\ɵʂ 
jmfSm�[�̼͝0ɵʂDŷù�@#:

0 FDA0Ɵɘ1�Ô)0 FDA˶ě^�a�0�
R��h��XIL�\ȢôD̒ǈ30ŷħ-

s��~��S.=@;0*�&#�2013Ūjm
fSm�[��R��h��XIL�\ɵʂ̂

ɕ* FDA 1�jm|f�G�DĖ9˶ě0�R
��h��XIL�\Ȣô.��)ÿ̒ɦ-�

�b�ZduDɣƺ�@#:0s��~��S

+ņǏ̂ɕDɸ�#��0s��~��S1�

FDA �˺æ�0ƕƎțŅ.Ɗ˸-ɽŀɦɴ̕<�
ǎȟ�e��0R�duDɂŅ�@�+*őÝ*

�@=�.̆̂�A)�#� 
Ø jmfSm�[�ɵʂįɫ0ŷù 

2011Ū�FDA1jmfSm�[�.͝C@�
R��h��XIL�\ɵʂDǁƻ�À̾��

Ô)0 FDA0˶ě^�a�*˺æ�0̑ʹ.ċ
?ʣ9#:. 2'0jmfSm�[�WGǏ̆
D̆ʆ�#� 

1'1�����iš0 FDAǨ͊*�?�;
� 1'1G�O�`�š0[KsF�`��z
.̆ʴ�A#��A>0WGǏ̆1¬�0=�

.̆̂�A)�#� 
 

1) FDA0ɵʂʻ.�jmfSm�[�̼͝0
ɵʂDˮ�#:0ɂƐ̉½.͝�@e��

<Ƥ˯X{�hDͥ�ɦ.Ʒ»�@� 
2ΉFDA0ŏǲń.jmfSm�[�+jm|
f�G�0ɂƐ̉½.͝�@ņ̪ɦ-h�

�k�T0ıDƷ»��˶ěŏǲ+�R�

�h��XIL�\.��@ɴ̕0R�d

uDĮ:@� 
3) ˺æ�0ɂŅ0ğʹ.őÝ��ɽŀɦǵƮ
.į(�țŅ�@įɷDɶʆ�@#:.�

FDA�˺æ�@˶ě.'�)ɵʂDņǏ�
@� 

 
G�O�`�š0jmfSm�[�WGǏ̆

ΈjmWGΉ1�NCTR�FDA0˺æŚG�O�
`�ɵʂƠ (ORA/ARKL)+�ʖĨÁÇɼɺɰ0
ĨŊȓƐu�T�~ (NTP)�Öē*̀Ġ�)�
@�7#�jmWGǏ̆1�NCTR+ ORA0�
R��h��XIL�\ɵʂ<�CDER�
CFSAN�CDRH-,¨0 FDA^�a�0ȢôD
X{�h�)�@��>.�jmWGǏ̆.

1�ßÑȟ�ʗľž�˲ͭʣƜ�łŅƐßǯ�

ɂƐ̉½�Ïʟßǯ�ͷƇ͘�ßͨ�ßɕ�S

�|hT�sH�-,0ǡÐʈ0˴ʴ��?�

jmfSm�[�.͝�@ßǯDˮ� NCTR�
=2 ORA/ARKL0ɵʂʻ<ɵʂĜ0k�]DX
{�h�@�+�Ďˉ*�@�jmWGǏ̆.

�@Ȅġ.'�) FDA1�jmfSm�[�D
w�\.�# FDA˺æ˶ěDȉɶ.�ka�
��łÔƐ<Ɗ˸.ƌ�)ǣóƐDɶÁ�@#

:0ßǯǎȟ0͛ɣ�Ďˉ*�@�+D̴4)

�#� 
jmWGǏ̆/NCTR0�-ɵʂ1�FDA˺æ
˶ě.��@jm|f�G�0ēŅ+ɂƐ̉½

<�Ǒȼ�Ȉ:+!0ɧ˗μ̷Ɛ0̉½�in vivo
< in vitro+0ɯ͝͝¿DX{�h�@˪Ɂô
Ƙ�ǣóƐ�ɎµÙßŦ0ɵʂ�ʠˆ�=2͈

±ľȓƐ�jmʗľ0ɎɁ30˩ʁ0żͰDț

Ņ�@=�-Ō�ƪƨƐGd^I-,*�&

#� 
Ø NTP 0ǁƻDČ�)�@ NCTR 0�@͑˸
-ɵʂ0�º 

Sprague-Dawley �dh. 13 ̽͜ȒǑʤčƧ�
�#ıĒ0͖0˩ʁ�ßŦ�ŹƘ�ȓƐ0̈́�.

'�)�͖0ʗľɃ�=2IN�Ƀ0ŹƘ+͖0

ʗľžD̉½�#�7#�͎͖͐DƧ��#�d

h+Ȕ̮�)�͖jmʗľDƧ��#�dh*1�

͖0˩ʁ0ßŦpa��+ŹƘ0̈́�<�͖0ǣ

ƕ-ɐ͓¼ĿƐ�=2͖jmʗľXI]¼ĿƐ

0ʣʲ˩ʁ�͖0ʣʲ˩ʁ0ǣƕ-ƐŤ�˹>A

#+��ʥǰ�İĘ�A)�#� 
 
Ø CORES Έ Collaborative Opportunities for 

Research Excellence in ScienceΉÙ͊˵ï͔u
�T�~ 
jmfSm�[�0�R��h��XIL�

\ɵʂ1�ùŀ�ɎɁŀ�ɁɌŀ-,0ɽŀß͒

�>Ɯ?ʆ&)�?�ŀ͢ɦ-;0*�@��>

.�ŀ͢ɦ-ɵʂ0̾Ȋ.=?�Ǎ��ɽŀƤ˯

Dƌɐ�)͛ɣ�A@˶ě<�˷Ǉ0 FDA ˶ě
^�a�*˺æ�A@˶ě�Ĵ/)�)�#��

0=�.�FDA1˷ͧù�@˺æ0ɃȞ.őƌ��
�A>0ǍƤ˯�˶ě0łÔƐ�ǣóƐ�ě̢.

,0=�-żͰD�/@�DɌ˿��Imw�Z

��.̼͝�@˺æǄʎ0ʎŅ.Žʆ'ƒİD

Ʒ»�@#:.1Ù͊0ÿí��Ďȅ*�@+

ʺ/>A#��0=�-k�].ƌ/@#:.;

FDA 1�2010 Ū.jmfSm�[�0ß͒0Ȃ
ǌɦ-ɵʂȢôDÀ̾�@#:0 CORES Ù͊ï
Ɯu�T�~D͛ɣ�#� 

CORES ïƜu�T�~1�FDA 0�R��h
��XIL�\.��@jmfSm�[�ɵʂ

0ÎÐű0΃�k�].őƌ�@#:�^�a�
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͜�=2ķ͊+0Öēɵʂ0Ȅ°DÀ̾�@�

+Dɬɦ+�@;0*�@���*0ɵʂk�]

.1�jm|f�G�0ɂƐ̉½�ɎµͅĒƐ0

̉½�hQZWQlfHS\�in vitro< in vivoȓ
Ɛ̊΀0̒ǲ-,�ĨŊjmfSm�[�Ɵɘ 
(NNI) -ɍĳ�Çų��=2łÔƐɵʂƟɘ0ÎÐ
�ͱDĉǕ�@;0*�&#�CORES ˵ï͔�
>Ƅ#ɵʂƜǰ1�ɏǺɖĕ�0PIb�\ǊǠ

0ɣˮ<�FDA�˺æő̘˶ě0jmfSm�[
�D̉½�@͢.¹ɐ�@Gd^I<̉½ǎȟ�

̊΀u�hW�-,0͑˸-�R��h��X

IL�\e��0͛ɣDǁƻ�@g�aDƷ»

�@;0*�&#��>.�CORESu�T�~1�
FDAÔµ0ÿí͝¿DÀ̾��ŀɖ�ɏǺɖ�¨
0̼͉Ȅ͝+0͝¿Dŷù�)�#� 
 
ΈƳ̨ƒİΉ 
Ǎ#-Ƥ˯DĖ9˶̻ţɿ0ĹŨ-Ķǟ0�@

ͺěƜß�=2ͺěƵ̀Ɂ Έ̢ɳˢǋ*�@ͺ

ěƜßDĖ9Ή0łÔƐ+˺æɃȞ.Ĉ6�ż

Ͱ30̉½ 
ǨPIb�\1�jmfSm�[�DĖ9

͑˸-˶̻ţɿ0Ķǟ0�@ͺěɁ̢0łÔ

Ɛ+˺æɃȞ.�/@Ȱĩɦ-żͰ.'�)

˶̻ʻ.̹ɴ�@;0*�&#�ǨPIb�\

*1�ǐ.ťı.Þģ&)�@ͺěɁ̢0˶̻

ţɿ*0͑˸-Ķǟ.��)�ͅ ěɁ̢0ē�

Ɛ�ͅ ěɁ̢0¹ɐ0łÔƐ��=2ͺěɁ̢

0¹ɐ0˺æɃȞ.żͰD�/@�,��<�

Ķǟ.'�)0FDA30˺æŸŚ30ƷÞD
Á̈�@;0�,��.'�)ãǌ�@͢.�

˶̻Ǻʻ�ʺƚ�4�˸ʟ.'�)̏ǔ�@

;0*�&#� 
ùʘě�0jm|f�G�0łÔƐ 
ǨPIb�\1�ùʘě.Ė7A@jm|f�

G�0łÔƐ̉½.͝�@ FDA 0Ɋĩ0ʺ/
ǎDɸ�;0*�&#�ǨPIb�\*1��

ˡɦ.�ùʘě0łÔƐ̉½0Ąè+�)jm

|f�G�DĖ9ùʘě.;ͅɐ�A@+̏

ǔ�A)�@�����ùʘě.¹ɐ�A)�

@jm|f�G��̥Ĥ�@=�-ɂƐ<ó

ǰDʺƚ�@�+.=?�g�a0Ɗ˸Ɛ<̊

΀ǎȟD̉½�@Ɗ˸��@�+DƷĞ�)

�#� 
ôɁɐͺě30jm|f�G�0¹ɐ 

ǨPIb�\1�ôɁɐͺě.|f�G�

DȨî�@#:0ȟɦ-Ǳʣ8.'�)̴4

)�?�jm|f�G�ôɁɐͺěƜß0ͺě

ȨîɁɔʆǠΈFAPΉDƷÞ�@#:0ƶĺ�
ͱDĖ9;0*�&#�7#�ǨPIb�\*

1���O��jm|f�G�ôɁɐͺěƜß

0͛ɣ0âǤȏ͡*�FAP DƷÞ�@é.
FDA +ÿ̖�@�+Dƶĺ�@;0*�&#� 

�{`�~˶ë.͝�@jm|f�G�0¹ɐ 
ǨPIb�\*1�CDER�ŏǲ�@�{`
�~˶ë0Ǎ˪ɔ Έ̓NDAΉ7#1ʕɘǍ˪ɔ
Έ̓ANDAΉ.��)�ɔ̓ʻ�ƷÞ�4�ƒ
İ0ʀ͹.'�)̏ǔ�A)�#�7#�ùŀ�

˶̻�ʐɌ�qh˪ɁôƘ�ɎɁŀɦåɐˉ�

ƞ�1ɎɁŀɦēʋƐ�->2.�w�©�.

'�);̏ǔ��A)�#�ǨPIb�\1�

ɂŅ0ʀ͹0jm|f�G�.͝�@â0	S

�\ä
PIb�\*�?��{`�~.͝�

)1 CDER �Č�ċ@jmfSm�[�0ɔ
̓0 3ß0 1¬�Dā:)�#� 

 
n EFSA fSkO�PIb�\.͝�@ldh
��S°̖ 

2020 Ū 10 Ǣ.͛Ë�A#ͺěĈ2ͻǋ0jm
fSm�[�.͝�@ EFSA0ɽŀldh��S
°̖*̖͙1�ʗľɃΈjmΉɁ̢.̼͝�@ 2
'0 EFSAPIb�\ǊʇΈʗľ.͝�@PIb
�\ - TRΘ Guidance on Particle on Technical 
Requirements�jm.͝�@PIb�\- RAΘ
Guidance on Nano – Risk AssessmentΉ.'�)�
!0˅ǚ+ő̘ʓĥ.'�)̏ǔ�#� 

2018 Ū.ͺě�=2ͻǋ�.��@jmɽŀ
�=2jmfSm�[�0ͅɐ0�\SG^\

��h.͝�@PIb�\
ΈGuidance on the risk 
assessment of the application of the nanoscience and 
nanotechnologies in the food and feed chain.ʉ 1͊�
qh+ôɁ0Çų
Έjm.͝�@PIb�\ - 
RAΉ0âɀ�ɣˮ�A�Ɋĩ�r���*�@�
jmldh��S1�ȋďɦ˅ǚ<Ÿâ+Ǎ#-

|�g�h��@�1̼͝�@ȟɦ-�30ǔɶ

ù.'�)ƒİƷ»DČ�@;0*�&#�Οʗ

ľ.͝�@PIb�\-TRΈjmʗľDĖ9Ŗ�
-ʗľ0ĿĩDɶ̍�@#:0˺æő̘ͺě�ͻ

ǋ˶ěɔ̓0#:0Ƥ˯ɦ˸­.͝�@PIb

�\ΉΠ1�EFSA0ʐ̰�.�@ƃǬ0ǩǋ.j
mʗľ�Ŀĩ�@ĎˉƐDɶ̍�@#:.·Ɯ

�A#�ǟ.�0PIb�\1�Οjm.͝�@P

Ib�\ – RAΠ30ͅɐ30Ɗ˸Ɛ0ǣȹDã
ǌ�@#:.�̉½ő̘0ǩǋ.͝�@ƒİ˸­

Dɸ�)�#� 
�A> 2'0PIb�\ǊǠ1˵Ńɦ-;0*
�?�7#�˶ě0ǡʢɐ̸.¼Ŀ�@ɂŅ0ß

͒0Ǳʣ8.ʧĒ�4�;0*�?�łÔƐ̉½

0�I�s��~*�@+̴4>A)�@� 
Ø ʗľPIb�\.͝�@ EFSAPIb�\ – 
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Ƥ˯˸­ (TR).ő�@ ANSES0W��h 
Bruno TesteȖΈs��\Ή1�2020Ū 6Ǣ.ɣ
˲�A#	ͺě�0jm|f�G�
.͝�@

ANSES0ƕ˹Djmldh��S.±/#�ƕ˹
0ʉ 1͊1�ɹ°ɦ̍ɴ�ͺěȨîɁ�=2ͺě
Ƶ̀ǩǋ.'�)0jmǩǋ0ɂŅ��=2�\

SG^\��hƟɘDŅʸ�@ǁƻe��0Ʒ

Ƕ.ȺȷDŸ)@;0*�&#�Ɋĩ·Ɯ�0ƕ

˹Ǡ0ʉ 2͊1�jmɂǣ0�\SG^\��h
0͛ɣ.ȺȷDŸ))�?�ɂ. Nano E171Έ2016
Ū+ 2018Ū0 ANSpl�* EFSA�ɣˮ�#ͺ
ěȨîɁ0 ͐ùca�ΉDU�\\agH+�

#ǝͪ+nY�i0ɂƐ̉½.ȺȷDŸ)@;

0*�@�ǨǊǠ*1�jm|f�G�0̕äį

ȮDƷǶ�)�?�̉½0#:0�-ơȟ+�)

ͩľͷƇ͘Dƶĺ�)�@�7#��\SG^\

��h0u�^\Έjmɂǣ0�\SG^\��

h�7#1ƃǬ0�\SG^\��hΉDțŅ�

@#:.͛ɣ�A#ƕƎțŅe��+�)�˳΀

Ɂ̢0ȯ˿ƐD̉½�@#:0 2'0ƟɘɦGu
��cDɸ�)�@�Ŷ�ʪ��Bruno TesteȖ1�
ANSES �Õʽ°*ƷÞ�#	ʗľ.͝�@PI
b�\ - TR
.͝�@W��hDɣ˲�#��0
W��h1�ANSES 0ƕ˹Ǡ0ǡâ0͊ßDő
̘+�)�@ʉ 2 ʒ+ʉ 3 ʒΈȯ˿ű�ȯ˿̺
ű�ʗľ0ɂƐ̉½-,Ή.ɂù�)ƷÞ�A#

;0*�&#� 
Ø jmsFIo�0ǣŉƐ̉½30Ǎ#-G
u��cơȟΈNAMsΉ0¹ɐ 

jm^���\0U�\\agH 
jmsFIo�0ǣŉƐ̉½0#:0 NAMs 0
¹ɐ.͝�@ƷǶöͥ�͛ļ�A#��0ïƜ͔

1�Ȇ0 2'0ͱɬ.ȺȷDŸ))�#� 
 

1) jm^���\0ʤčǞͪΘ˄˒*0Ȥù�
jmsFIo�0ċ?̱8+ŚƠɦ-żͰ 

2) gut-on-a-chip�g�0¹ɐ0ǹ̃� 
 
jm|f�G�+ NAMs 
jmldh��S*1�jm|f�G�0ǣŉ

Ɛ̉½.��@ NAMs 0ɊɃ+̛Ʌ.'�)̖
̔�)�#�ǟ.jmldh��S0��o�0

Ĩ�w�*0̾ˮ�0ȢôɃȞΈºΘ{�hP��

R�Z��\�oQGΉ<Ĩ͢Ȅ͝�w�*0Ć

îΈIa�G+N��b0 OECDȢô30Ćî-
,Ή.'�)ǡǍƒİ�ʡ§�A#� 
 
Ø îɩĨ0Ȣô 
EFSA jmu�[KSh+ ScienSano ��SZ�
du 

Eveline VerleysenȖΈw�R�Ή1�EFSAjm
u�[KSh	ǣŉƐ̉½.��@ͺěȨîɁ�

0jmǩǋ0ɁɌùŀɦɂƐ̉½+ǝͪßǯ
.

'�)ɣ˲�#��0u�[KSh1�w�R�

0 Health, Food Chain Safety and Environment0ï
ƜDČ�)ņǏ�A#	EC ƣ̍ͺěȨîɁ�0
jmǩǋD̉½�@#:0ßǯơȟ0ņǏ+ǹ

̈
.͝�@ Nanofood@u�[KSh0Ŵ͙ʭ�
.�@;0*�@�EFSA jmu�[KSh0�
-ɬɦ1�ͩľͷƇ͘Dw�\+�#Ƥ˯+ßÑ

ŀɦƤ˯Dʣ8ĒC @�+.=?�ͺě|h�

dS\�0jmʗľ0ɁɌùŀɦɂƐD̉½�

@#:ȀȮù�#ǹ̈Ȫ80ơȟD͛ɣ��ͅɐ

�@�+*�@� 
 
ΝΌʺŎ 
jm͐ùca�0ĉƆƧ�ȓƐżͰ.'�)1�

0.2% DSP.ƛȲ�#ʥǛľž 6 nm0Gja�_
ĭjmXI] TiO2Έ50p�^�aI� Ȇʗľž
ʜ 200  nmΉD F344/DuCrj�dh. 10�100�1000 
mg/kg bw/day 0ɐ͓* 28 Ǒ͜ĉƆʤčƧ��#
+�B�Ô)0ʷ*Ȍ¢18>A��µ͑�=2

�ˡɃƘ.Ķù1˹>A-�&#�ˬȥɎùŀɦ

ǹǲ*1�ͦ 0 1000 mg/kg bw/dayʷ* TG0ǣƕ
-Ĵî�˹>A#� 
 
jm͐ùca�0ÒɜȓƐ.'�)1��A7

*ǹ̃�)�#ƨĄʤɧƗ·-ʤč̵îÒɜ�ʤč
Ɣ̥ņ΀ʚDʙʱù��OVAʤčƧ�Ǘ0͐ùc
a� C 0żͰ.'�)ǹ̃�#�!0ʥǰ�2�
g OVA.=@ʤɧƗ·Ɓ. OVADʤčƧ��@
�+.=?�ʤč̵îÒɜ�ʤčƔ̥D̎ŕ*�

@�+��0Ǘ͐ùca� CDÖĿ� @�+.
=?ʤč̵îÒɜ�Ĵŷ�A@�+�ɸ�A#

Έ�ņ΀ 1�Ή��0�ņ΀ 1�.��)�OVA 1ʷ
+ OVA2 ʷDȔ̮�@+�OVA ɂɚɦƨµɏɎ
.Ĺ�-Ť1ȹ�&#��ʤčƧ�.͝�)1�

OVA2ʷ*1ǔ>�-G��R�ɞɃ�̎ɣ�A
#0.ő�OVA1ʷ*1ͷ˧-G��R�ɞɃɣ
Ɋ1˹>A-�&#��A1�ˬ�0 OVA ɂɚ
ɦƨµȳű.1ĉǕ�A-�Ɨ·ɃƘ0̈́�Έȃ

Ƀʠˆ�Tʠˆʋ0ȢƐùɃƘ0̈́�Ή0#:*
1-��+ʺ/>A@� 
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FΘ�c�ĭ�ʗľž 30-50 nmΉ� OVAʤč̵
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1�ʻ+;ĴŷóǰDɸ�#�͐ ùca� F1Ǩ
ǹ̃*â:)¹ɐ�@ǹµ*�@�Ǩɵʂ0ǹ̃
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Ǜĭ�@�1˲ͭÂͼʋ0żͰ.'�);ʺƚ

�@Ɗ˸��@+ʺ/>A@� 
7#�Ǩ�g�ņ΀ʚ.��@ʤčƧ�Ǘ0j

m͐ùca�0Ĵŷóǰ.'�)1�ǡʢɦ-ɞ

ɃƔ̥Ǘ*1-��7 ģ0ʤč̵îÒɜǗ.jm
͐ùca�ͬƧ�ʷ+0Ť�˹>A)�@�+

�>�jm͐ùca�0·ɐȄů.'�);¦Ɓ

0ǹ̃�Ɗ˸*�B�� 
 
jm|f�G�0Ĩ͢ôĕ.'�)1�ʖĨ*

1 2000 Ū.ĨŊjmfSm�[�Ɵɘ (NNI)�
̆ʆ�A#�+*�ʖĨǄŰȄ͝.=@jmfS

m�[�30ɵʂ͛ɣƧ̡�Ȣɣù��jmfS

m�[�0ß͒*Ĺ�-̾ȊD̿��˷ͧ-ğʹ
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jm͐ùca�0ÒɜȓƐ.'�)1�ͺěĈ
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OVA 30 mg 7ģ0ʤčƧ�.=@̵îÒɜ�!
0Ɓ0 OVA 50 mg0ʤčƧ�.=?G��R�
ɞɃDƔ̥�@ņ΀ʚDɶʆ�@�+�*�#�

�0ņ΀ʚDɐ�)ƨĄʤčƧ�Ǘ0jm͐ù

ca�0ÖĿ.=@żͰ.'�)ǹ̃�#+�

B�͐ ùca� CΈGja�_ĭ�ʗľž 6 nmΉ�
Ĉ2͐ùca�EΈGja�_ĭ�ʗľž 30 nmΉ
��ƨĄ0ʤčƧ�.=@̵îÒɜDĴŷ�@�

+�ɸ�A#��ǎ�͐ùca� FΈ�c�ĭ�
ʗľž 30-50 nmΉ*1�0=�-Ĵŷóǰ1˹
>A-�&#�¦Ɓ�jm|f�G�0ʤɧ΍ʤ

čǝͪ�Òɜƌʍ.�/@żͰ.'�)��>-

@ɽŀɦɴ˹Dͥʁ�@�+�Ɗ˸*�@� 
 
jm|f�G�0Ĩ͢ôĕ.'�)1�FDA1�
jmfSm�[�0ƌɐDĖ9˶ě0ɽŀƤ˯

0̾ȊDɪ˻�ʪ�)���+DƷĞ�)�#�

¦Ɓ�jmfSm�[�Dƌɐ�#Ȇ�ª0˶ě

1�jmfSm�[�+ǡǍ0ßľƤ˯�jms

H�c�<jm|f�G�DĖ9goI\Έ3Du
��h-,Ή0Ƥ˯ɦ-˫ĒDĖ9ĎˉƐ<�˶

ě+!0ɐ̸0˷ͧƐ+ĸǿƐ�Ĵ�ĎˉƐ�

�@#:�Ǎ��͛ɣ<˶ě0ɐ̸Dƥƹ�)�

��+*�Õ˭˰Ɏ0Á̗<À̾+��¹ęDǰ

#�)���+Dʥ̔©�)�@� 
EFSA fSkO�PIb�\.͝�@ldh�
�S°̖*1�Õ͛ÿ̖Ɓ0ǟǍ+ÂȉDĖ9ʗ

ľ.͝�@PIb�\-TR 0PIb�\˥Ƕ0ǡ
ʢɀDƷɸ�@;0*�&#�7#�ldh��

S*1�jmɂǣ0�\SG^\��hDͅɐ�

@�,��DțŅ�@#:.�ǩǋ0ɁɌùŀɦ

ɂƈΈºΘȯ˿Ɛ�ȯÞƐ�ʗľž0ɂƐΉ.į

(�ɂŅ0įȮ+̉½��hDŕÓ�Ɗ˸*�

@+ʺ/)�@��>.�ǐĿ0łÔƐɵʂ�j

mǌȿDͅà.Oo��)�@�+Dɸ�#:

0įȮ;Ʒɸ�A@Ɗ˸;�@��0PIb�\

*ƷǶ�A#įȮ�=2̼͝�@ǎȟ̔1��0

ß͒.��@Ƥ˯̒ĚDĦ@#:+Ĩ͢ɦ-Ȣ

ô0ɊɃDʺƚ�@;0*�&#� 

 
FΌɵʂɣ˲ 
ΏΌ̔Ǌɣ˲ 
Tamehiro N, Adachi R, Kondo K. Assessment of 

immune responses in an animal model of 
wheat food allergy via epicutaneous 
sensitization. Methods Mol Biol 2021; 2223: 
37-47. 

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. 

 
ΐΌŀ°ɣ˲  
Tamehiro N, Adachi R, Kondo K. Functional food 

ingredients modulate mast cell signaling.  
JSA/WAO Joint Congress 2020 
2020Ū 9Ǣ 

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. ʉ 47ģǑǨȓƐŀ°ŀ
˯Ū°ΈOnlineΉ� 2020.6.29 

Akiko OHNO, Masatoshi WATANABE, Akihiko 
HIROSE., Development to toxicity assessment 
method of nanomaterials using multivariate 
analysis. 47 ģǑǨȓƐŀ°ŀ˯ͥ°Έ2020. 
6.29-7.1, web͛ËΉ 

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 

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.� ɴɦƠǣȁ0ċƄɃȞ 
ΏΌɂ̇ƠƄ 
̋Ÿ-� 
ΐΌņɐǍǶɤ͗ 
̋Ÿ-� 
ΑΌ!0¨ 
̋Ÿ-� 

  


