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would be helpful to explgrf: thie detaﬂeﬂ pmpc:nm of
NMs and the relationship among their ph sn:(schf:mmai
properties, absorbeney, and localizat
, IOgmai responses they elicit from the p(}mt uf‘ wew @f
bmsafi:iy {(311: strat&gy is summarized in hg 5

ths;cochemtcai Pmpertias of Varinus sxzad
Silica Particles

1 thig study, we used amerﬁhaufz nanasulwa parmies :

(nSPs) as an example of an NM. I]SF’S “are one of the

mosi Wlﬁ&ly apphed NMs and are med in casmem.e fmci §

ﬁgqragg of the safetv assessment af Nanomatenals

-{ z::suezmcm af samy intmmaﬁon usxng re!at on anaiyms }.
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food ;zddlmem nSPs afsm have great potential for use as
dldgﬂﬂél!c imaging ag&nise gene delivery carriers and
neer therapies (2‘;() ?4} 1n addition, t o8¢ NMb show
sverwl’ielmmgly superior dis r‘ilbm{}? as compared
with carbon nanatnbe:;, f‘nlfemne and mmmslzed Ti(rs.
‘Thua, Lhese nSPs are zdealiy 5mtud for determmmg how
particle size influences cellular respanses to NMs,

- We first analyzed the ghyswnchcmwal properties of
camm&rmaﬂy available silica particles of 70, 300 and
1000 nm in diameter (nSP?Q; nSP300 and mSF‘lQ(}{}, e~
spectively), C1 “,ﬂammamn of the silica particles of
different pdrtmle sizes by o transmission eleciron
microscopy (TEM) and scanning: electron microscopy
(SEM) revealed that all silica particles used in this study
were smmsthuvsmfas.ed spherical pams.ks, and that the
primary particle sizes were approximately uniform (F‘xg{

20 T,w mean size and the mean zeta potemai ol silica

pamclee in a neutral solvent for each size category are

alsa shown in Fig. 2. These resulis suggest that the silica
‘pmzcleg used in tm stisdy remained as stable welldis-

persed parmles in solution, and did not !‘mm A
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;nirﬁu fhuler ROS induces oxidative DNA damage relat-
d 1 enesis, carcinogenesis and the aging process
{4447} These resulis suzgest the possi
may be genotoxic.

A number of mechanisms underlie the amhzy ol
zx;mm}astxd% 10 cause DNA dam&ge As mentioned
above, a key mechanism that is often described is the

ability of particles to cause the production of ROS.

(1.48), One possible ‘mechanism of pdmcie—med:aied
DNA Jamage is the ability of particles to stimulate tar-
gm cells 1o produce amdamsfgenmc}mc mmpcunds,
e.g., by aﬁ“eczmg mitochondrial eleciron tmuspan acti-
vation of NADPH es,ridas&( ar inducing i.yzmhmme
P450 enzym Aiwmat ely, the physical and chemical
pmg&:mes 4l 1 himsdvs may be sufh»czem

7 é;afz:r nSPs anﬁ wﬁl pmwde *vamabie mf‘ﬂrmauan ﬂ:w

hazard agaessmeni of i}SPS?
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“In this review, we repmt zm: wmp&réﬁ w;m bulk
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cells, &
kﬁﬁﬁi’{&

mawr;ais. n addmazz, we beheve a éetatiéd anazm‘ 'gf
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aﬁsessmem amd the daszgn of s&fe nSPs ,
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