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�
ɂȜȢɅ��_Ȋȯơ· aI˃ßİðăǠI�

ȪÿƖʱeVYƽŧřʵIɤƒ 
�

 ßŹȉȕġĊƘ�
�

ot��]ĈR{~�w�_�Iƽŧeʦ8Yũġüʭ 
 

ȉȕßŹȹ˕� ¬ų� ʞĎ� � ˇǣȖɔƇǆ°óɑčóǺƳđȰăƳƯ�ĽƦĿʣďˈ 
ȉȕ´ɗȹ˕� ƣ � ŌŊ� � ˇĘȖóɑčʻčɕǪȉȕŲ�ǵǨʖ�¦¸ȉȕĵˈ 

 
ȉȕɝƑ 
ʻč¥-WƫÞ4ZCFY˃ßİðăǠI�Aa(Y��ot��ȡİeAFCg!ǪǠeľ8YǠǨǽ

řʵ]ƫɫS=ġĊKĩ0ıę8Y"ǂǪǪǠeľSCg!�ai�oj��ˇ�ƵȡŚ 0.1-5000 µmˈI�
�ot��ȡİa(ZKƽŧřʵ]ɲǻSGF�Ǝa!{~oj��ˇ�ƵȡŚ 0.001-0.1 µmˈI��ot�
�ȡİagǪıǥ!Ƅʻǥ!´ɷûŤ!ÖǳûŤ!ŸʙðÂǬI¾ rȐȪǶǢIɲǻșIƽŧřʵeʦ8

YġĊK4ZCFY"S-SGKW!îǠeľSCg!�ai�oj��I��ot��ȡİ]ǬF=�b

oIȪÿŷ¢eVY­Ŧŧƽŧɭ˂eIFC!ɂȜr²I¦ɝɆđeƽŧřʵgQWZG-@=bIġĊK

(YTII!{~oj��I��ot��ȡİeAFCgɯȨeƫɧS=ġĊgG0!�yMIřʵ]ɬÆ

8Y=SIx�sgĘÛĨbTe§SFIKǦǢa(Y"Ɵȉȕag!��ot��]ĈR{~�w�_�

eAFC!WebƫȧeVu!ʅŋIƶŅĮďºeI1YƽŧɬÆũġúiƋǤũġ]üʭS="2021ŋ 1ƚ
e!ƶŅĮďºI Scientific Committee on Consumer Safety̌ SCCSˈIĿʣĹ�}�gðμč¥I{~�w�_
�IĴØŧeʦ8YƁɥ]ǻÞS=";I¥a!ǖęǽeĴØŧMIŰťK(Y{~�w�_�bSCot

��/ʳƕ��_���yÚʚăÀˇ{~ˈ+ot��/ʳƕ��_���yÚʚăÀˇ{~ˈ̌ SCCS / 1595/18ˈ
]ýu�2CFY";I²IľɹbSCg!ʟ{~ȡİˇ{~ˈ̌ SCCS / 1596/18 !̍m�f!ǂČm�f!I
Vi_�h�m���yˇ{~�d��ˈaÉʾ4Z=m�fɗʴˇSCCS / 1545/15 ]̍](2CFY"ot�
�/ʳƕ��_���yÚʚăÀˇ{~ˈeʦSCg!ǠǨðĲǽ!ƽǠĲǽ!IViƖʱIÍʴ]Ȱăǽe
ƫɧ8Yb!²IǠɽ]f�q�ðS=ot��/_i���yÚʚăÀI{~��pIÃǬKŰť4ZYƩ
źK(YbSCFY"P=!PubMedƫȧeIFCT!ĩ0IʦʌɶƋKǻɗ4ZCFYK!{~lap]Ĉ
R��ot��IƽŧřʵeAFCg!ǡe in vivox�seAFCgũġKʧWZCFYbȸ+WZ="

 
A. ȉȕȁǽ 
ɂȜgȢǌr�ǾȨȿ-WƯű4ZY“ȢɅ��
_”aÈɸ4ZCFY3b-W!ȪÿƖʱeV@C˃
ßİðăǠrʝłșIȡİǢǠɽKÀÛMĉü4Z

YʜgŁGFbªŪ4ZY"ķʪe!{~�w�_

�I�Aa(Y{~m�f̌ �ƵȡŚ 0.1 μm¶ I
m�fˈIķ˂îǠ]ǬF=ȉȕag!ʲɁÛŷ¢

agʚȟGƽŧǻǦKġĊ4ZCFYTII (Jpn. 
J. Hyg., 2010, 65: 487-492)!ŖåȪÿŷ¢ag 2000 
mg/kgÀʚIŷ¢ʜa 90ƐʥIƽŧɭ˂]ķƏS=
ĢăaTƽŧřʵgɱSWZG-@=bġĊ4ZC

FY (Int. J. Nanomed., 2014, 9: 67-78)"S-SGKW!
�yIɂȜegŬƥŧɂǚșIŦŧǚǶrǗǹŧĪ

ɂǚșIŮŧǚǶKıę8Y3bgȒagG0!;

IV*GȢɅ��_KȊȯS=ơ· ag!ƒȌG

ɬÆeʁYx�sg§SFTII!˃ßİðăǠg

ȂſɂȜIǍʖȩȴeſ8Y3bbGu!ĺƓeØ

ʂšǩS!ʊŉbgǱGYǪÀřʵrÀÛîŭ]Ȏ

8ĀɀŧK(Y" 

Ɵȉȕag!ǉĨeI1Y��ot��]ĈR{

~�w�_�Iƽŧeʦ8Yũġüʭ]ɔ@=" 
 
˗ˊȉȕƎǆ 
� ��ot��]ĈR{~�w�_�eAFC!

Web ƫȧeVu!ʅŋIƶŅĮďºeI1Yƽŧɬ
ÆũġúiƋǤũġ]üʭS="�

 
˘ˊȉȕȫƤ 

2021ŋ 1ƚe!ƶŅĮďºI Scientific Committee 
on Consumer Safety (SCCS) IĿʣĹ�}�gðμč
¥I{~�w�_�IĴØŧeʦ8YƁɥ]ǻÞS

=

(https://ec.europa.eu/health/sites/default/files/scientific_c
ommittees/consumer_safety/docs/sccs_o_239.pdf)";I
¥a!ǖęǽeĴØŧMIŰťK(Y{~�w�_

�bSCot��/ʳƕ��_���yÚʚăÀˇ{
~ +̍ot��/ʳƕ��_���yÚʚăÀˇ{~ˈ
ˇSCCS / 1595/18 ]̍ýu�2CFY";I²Iľɹ



 11 

bSCg!ʟ{~ȡİˇ{~ˈ̌ SCCS / 1596/18 !̍m
�f!ǂČm�f!IVi_�h�m���yˇ{

~�d��ˈaÉʾ4Z=m�fɗʴˇSCCS / 
1545/15ˈ]](2CFY" 

 
ot��/ʳƕ��_���yÚʚăÀˇ{~ˈe
ʦ8Yɨʇ 
�ǠǨðĲǽÍʴ 
1. ²IǠɽ]ĈRot��/_i���yÚʚă
Àˇ{~��pˈg!{~oj��ˇ20-160 nmˈI
ȡİaƯű4ZCFYˇSCCS / 1595/18 "̍ 

2. ot��/_i���yÚʚăÀg!{~oj�
�IʳǕɤŧȡİaƯű4ZCIu!ġĊ4ZCF

YǕɤőg 0.01 mg / LƝǓa(u!ǂŧįÀMI;
Z¶�IǕɤgGFˇSCCS / 1595/18 "̍ 

3. ¡Ǖŧ����IŧɽeVu!ot��/_i�
��yÚʚăÀg!�Ɋe¡Ǖŧ!ʳßɤŧ!IV

iƟɽǽeŽȭŧa(Y²I�ai�/{~��o
tuibʺ½SCFYˇGanesh Kumar et al!2020 "̍
S=K@C!SCCS g!ot��/_i���yÚʚ
ăÀIĴØŧɬÆeÃǬa/YĀɀŧI(Y²I�

ai�/{~��otuiIǠǨðĲǽIViƽǠ
ĲǽÍʴeʦ8Y×ųĀɀGx�sTɵƦS=" 

 
�ƽǠĲǽÍʴ 
4. �ai�/{~��otuiˇot��/_i�
��yÚʚăÀ]ĈRˈg!ǖęǽGƽǠĲǽöʩ

ŧeAFC¶ IưeġĊ4ZCFY" 
 
ʕ»ƽŧ˕ 
��ot��{~ȡİˇ100 nmˈg!�yȱȮɌ
ȨȿI in vitroaIȨȿɽßə��uiŀƨ̌ CBMNˈ
_uqaa DNA ƃÏ]ɲǻ8Y3bKȎ4ZCF
YˇPoma et al!2019 "̍��ot��{~ȡİˇD
100 nmˈIɗʴes��iɽk�{Kıę8Yb!
k�uy_uqaa���ǧI DNA ƃÏKĥë8
Y3bKġĊ4ZCFYˇGopinath et al!2019 "̍S
-S!CHO-K1ȨȿeI1Y��ot��{~̌ 47-64 
nmˈIVi�ai�ˇ565-597 nmˈȡİIŀƨ_u
qa-Wg!ćĶǽGȫƤKġĊ4ZCFY̌ Hesler 
et al!2019 "̍ 

 
�Ɋƽŧ˕ 
{~��otuieʦ8YNb^FIŰťg!;

IŽȭŧbǩĤMIřʵeʦʌSCFYˇNg et 
al.2018!Alimba and Faggio 2019!Stapleton 2019!Yong 
et al.2020!Ganesh Kumar et al!2020 "̍ƙʅag!Đ
©ʺb�yIƽŧeʦ8YŰťKVuǇȁ]ʭSC

FYK!x�sg�Ɋǽe¡ʁSCFY̌ Lehner etal. 
2019!Chang etal 2́020!Stapleton 2019!Yong etal. 2020!
Allan et al. 2020a����4ZCFY "̍��otu
iȡİIȸ+WZYƽŧÂǬg!��otuiɈÀ

IǖęǽGƽŧ!IViǊÞŧǏëçrĉȆǃƥǠ

ɽbIɜăƽŧeɿĔSCFY̌ Chang et al!2020 "̍ 
a��y�ȉȕag!��ot��ȡİg!Caco-2
b HT29-MTX-E12P=g BeWo b30ȨȿIÚğʿe
ľSCŦŧƽŧgG0!ɂIViȽȀIʫĦ]ʊʏ

SG-@=K!{~ˇ47-64 nm ˈIVi�ai�
ˇ565-597 nmˈ��ot��ȡİg!ȨȿMIýu
ʄQbȨȿÛɏȔ]ȎS=ˇHesler et al!2019 "̍Ą
Tȉȕa!NIH / 3T3IVi�boȾŧōȨȿeAF
C 25�g/ mL]ʀ+YǬʜa��ot��ŢȡİI
ȨȿƽŧKɢļ4Z!ȾŧōȨȿeI1YţȚȨȿ

Ißðg!1�g/ mLIǬʜMIƗʱśeĬ2WZ="
Ţȡİg!ȨȿƽŧbȾƽŧI£ƎIǛa{~ȡİ

VuTƽŧK˃F3bK\-@=ˇ{~ȡİ

IC50>100�g/ mL!Ţȡİ IC50>12.6�g/ mLˈK!F
?WTŕƽŧb4Z=" 
��ot��{~��otuǐ ȡİlapD100 

nm a̍g!10μg/ mLIƖʱʜa-GuIȨȿƽŧb
ǕɓKɢļ4Z=K!ȡİɗʴaIs��iɽk�

{ŘűśeéǽeĥëS=ˇGopinath et al!2019 "̍ 
 
5. SCCS / 1595/18aɬÆ4Z= 2AIǠɽˇ��
|��ʙ�t�m�~��b�_���ʙn�t�

m�~�� I̍ƽŧx�sg×ųa/GF"=>S!

m�~��g!m�~��Ġˇ̌  Si-OH; = SiˇOHˈ
2 K̍ðĲƯʋeȩQʄPZCFY4P5PGɜʯ4
IðăǠaƯű4ZCFY"m�~��g!m�f

ȡİIɗʴeðĲĵɀĠbSCıęS!m�k�{

~ȡİIɡǂŧˇNapierska etal"2010ˈa(u!ʢ
ʡm�~��ƞȗðăǠg!ɣɅƽŧeʦSCȈʡ

m�~��ƞȗðăǠVuTƽŧK˃F3bK\-

@=ˇGreen et al.1992 "̍ 
 
�ƖʱIÍʴ 
6. ²IðăǠKÔģ4Z=ot��/_i���
yÚʚăÀ{~��pIÃǬIȁǽg!åş4Z=

ŻƈeVuǾɄ���aðăǠIŜƆ]ƁÅ8Yb

4ZCFY" SCCSg!3Z]ðμče{~oj�
�aǠɽ]ÃǬ8YƍSFƎǆIwoyj�obɞ

GSCFY"3Isa�I_��j�m��g!ĩ

0I²IˇǪǠǈŧˈǠɽ]ĩƉI_��j�m�

�aÃǬ8YƳº]ʤ0ĀɀŧK(u!;IȫƤ!

ĴØŧKP>ɬÆ4ZCFGF{~f�q�ðƠƌ

MIǋɻȹIƗʱKŎKY3beGY" 
 
�;I²IÍʴ 
7. ot��/_i���yÚʚăÀ{~��pe
f�q�ð4Z=Ǡɽeʦ8Yũġg«ķ�ıęS

GFK!ǲǂŧ��otuiɛI{~lapIŹÀ

eǠɽ]f�q�ð8Yb!f�q�ð4ZCFG

FŘŭIĄTǠɽbƾʃSC!;IƽǠĲǽřʵ]

4Weħð4:YĀɀŧI(YǪǠîêĲǽžî]
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Ȏ8ĀɀŧK(Ybȸ+WZY"3IV*G{~h

��_g!ǾɄP=g²IØʂđĵIVuǍFb3

[eǠɽ]ʈʑ8YĀɀŧK(Y=S!3Isa�

I_��j�m��g!4P5PGðμč_��j

�m��I=Se²IĩƉIǠɽ]f�q�ð8Y

=SeÃǬa/Y"=>S!����bf�q�ð

ǠɽIĴØŧ]ÊãeȎ83bKa/=bSCT!

{~oj��IķÀIŘaPbS=Ģă!3Z] 2
AIĴØŧIɫźbɞG83bga/GF3beǇ

ūKʚɝa(Y"3ZeʦʌSC!SCCS g!��
���y�uioe{~f�q�ð4Z=ðăǠI

ĴØŧ]ķɫ8YIeôßGx�sKGFĢă!;

IV*G_��j�m��gǋɻȹIĴØŧeľ8

YŰť]Ưű8Ybȸ+CFY" 
 
�PbS 
ǠǨðĲǽ!ƽǠĲǽ!IViƖʱIÍʴ]Ȱă

ǽeƫɧ8Yb!²IǠɽ]f�q�ðS=ot�

�/_i���yÚʚăÀI{~��pIÃǬKŰ
ť4ZYƩźK(Ybȸ+CFY" ðμčg!ǋɻ
ȹeÌœ�I�oi]T=W8ĀɀŧK(Y" 
SCCS g!ðμčaIƠƌIĴØGÃǬ]l��y
8Y=SeƁÅ4Z=ɫź]ɬÆ8YǔÎK(Y" 

 
� PubMed eI1YƋǤƫȧag! polystyrene 
nanoparticle toxicityIh���zaT!2020ŋe 71
·!2021ŋTǦƔǛ(5ƚ)a32·IƋǤKɞWZY"
��ot��{~ȡİKư#GȨȿeýu3PZŞ

Y3bGFK!ġĊ4ZCFY" 
 
˙ˊȸļ 

ƶŅĮďºIƁɥag!{~ot��gǩĤbÚ

eN©ʺr�yIƽŧřʵKŰť4ZYTIIx�

sK¡ʁSCIu!ȫɶegʑ8Y3bKa/GF

bIɞɤbȸ+WZ=" 
 
˚ˊȫɶ 
{~lap]ĈR!��ot��IƽŧřʵeA

FCg!ũġK¡ôßb4ZCFY"ǡe!ǉĨe

IFC in vivoIx�sg!Nb^FŞWZGF3b
K!ɬÆ]VuĕʰeSCFYbȸ+WZY" 
 
˛ˊÌœöʩũġ 
ɮŗGS 

 
˜ˊȉȕǻɗ 
1ˊɶƋǻɗ 
ɮŗGS�

 
2ˊĲºǻɗ 
ɮŗGS�

 
˝ˊȇǽɺǫƲIÞʹ�ǼʠǢǅ 
1ˊǡɪýŞ 
� ɮŗGS 
 
2. ķǬƍƪǼʠ 
� ɮŗGS 
 
3ˊ;I² 
� ɮŗGS

 
 
 
�
������������������������������������� 
������������������������������������������������������������������������������������������������ 


