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THEHINTWDARENRE R b, £, ST 2T 2 v &a8floBER e —7 205
&L T a—=TNORE LI T X CEFRL T EFHIIL T LE S 72, ks LR T
o EEZ DTz, MOREMNTIE L kT 2 &, spICP-MSIEITARRE OREL ZHEST 5 Z Lab,
a2 Ix—va CRBETOILEERND D,

B VRO LB TR 2R U TR 2 2 i TR 23 AT 5 12012, BRIMRIMB L OTERE LT
EH SN TWDTIO A2 AT Lz, BIEEICHEN L 7-spICP-MSE % VW CTAT L7=TiOsi B ORI 5y
iz H Lic, ANLWRIRZ W TERTLERIZIE, Bk 7 v X =0 A F 2 R -1%f L CIRBRO MR 217
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feHI TN 2 T, ZB18UNE B ARSK R O AL R A2 W IcMF b 1T o7, £ OBRICIE, A&
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08 08 . 10 1.0
08 08
06 06
06 06
04 04
0.4 04
—
=0 02 02 02
0 0o 00 00 00
= Sample E Sample F Sample G Sample H
£ 14 0.9 0.9 04
= 08 08
8’ E— 07 07 03
L0 06 06
0.8 0.5 0.5
M 06 04 04 02
ﬁﬂE 0s 03 03
- 0.1
H]HH 02 0.2
02 0.1 0.1
i oo 00 00 00
ﬁ;w Sample | L Sample J N Sample K . Sample L
e o0s 10 08
07 ! 07 - 08
06 08 06 e
05 — 06 05 -
04 04 04
03 04 03 ’
02 02 02
01 02 01
00 00 00 00
AIB® AT AIE® AT’ AIE®& AT AIE® ATIS®
B <2s0nm [ 250-500nm  [] 500-1000 nm ] >1000 nm

<X6. HJFIT3% MW NTIHILIR T TO “fRbTF ¥ VHEEREOZL>

B L EEREOAEA TS L. Sample A, I, JIZ A LIHIE CULELZ 95 & K& ki3 k9
HZ IR BOEE R OVE R L B2 L-, Sample B, E, F, KTix, ALK COEZ+ 5 &
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BORE XD 32— F CHEREICIIRE REMITRO LN -T2 b, R TR EET D HODIL
ek TIIEELRWEE Z HL7-, Sample CEDTIE, BURENEEMNT 2L OOEEREIIIRE 72
TR b oo Z e b, NTHIEF TIREET 2 OO0 N TR T TIHEHE LIC o Tz
LBz b, spICP-MSIEIL, XIGhi FHOLRBE L EET D720, MOSGHETIEFHMET5 2 &
DSBS T L B & [FIREICRl T 2 2 E R FRETH D, TDd, AWFFETRLEZL )T,
IR COZREBAHEN T2 Z EN AR TH o 72,

WIZ, EEORMIZE ENDHTiOD /5T 2 ik A7z, 8 gl20.05% (wiv) FL-70% 10mLiFM L, #
B AL 2 TREI T o 7o, EERAEZ 1T, —BF IR CFE L IG&2 57, Soh/ RiE AR
L. 1658 E A AT > T2 b D AR & LTz, SRR 230~350 nmDTiORL 123K S 41,
250 nmPL FOKLTF%210%LU EEA T, Faal—hEFRS L, AV RZ L FT— AR
W& H2% < OTIORL 703 F FNTWAEMFED Hivlz, spICP-MSEIXT /2 ki FJRIKTZ 1T T <
BWICER LT/ NTFZ R IZx L CHEAREE TH D 2 RS NT,

2) “EBbIARDI—RARET 4

RIBE D BEAN D FEL FLUE SiORE T- DRI 54 2 spICP-MSTHIE L7z & 2 A, HEE S FHhifk
(936 + 167 nm)ITAFRIEL (976 £ 30 nm) & BV —F & /R Liz, #E-> T, spICP-MSIEIETiON: 772 1)
TR SIOMLFIC B ATRE TH D Z &R ST,

WIZ, AT LI5FEHO (b7 A FRTIZONT, AFSN T DIEREZHER LI E 2 A2 THIL
BRI ThHDEBZ LNz, 6o T, BENORRITHFE T2 72 DITIINER D ZEFR % & 0 1258 £ D34
TCTHD, AN TODLRE (um) & EREFE (m2/g) OFROERBEEHE L, 22 E 507k
TOFEAWTE L CRARDRIICHW:, 223, #EINZNSBEEITERITNIWEE o727
D, AETAHITHD, EORBRIEIY BT EITo 72, . AR SN IERSED S 7 FEHZ oW
T, OB O FIfEE V-,

INFRIEN A pmDSiOk; T DFER Z 7~ T, FEZAERI & L THBE£2.634 glem3 & L CRFE L7z
PRIL623+125 nm & ARKED20% L D /NS SHEE SN LT, 4R 7-& L THEE LI-EE
T 50.007 glem3% IV TEE LR 134.5 £ 1.1 pm EAFE L ITVWVEZ R Lz, & T, spICP-
MSHETIE, R OBESLE B ROREDHEY) TRV LY bR 2T C& RN 2 E2VRENT,

SiO2 fZ#eE Sample A Sample A
L/ \ Y 432 FE L /-
(%74%: 1000 nm,3EZ FLE) (AR 4 um, ZILE) (AFEHIE: 4 pm, ZFLE)
HE=2.634 g/cm3L L TEHE #E=0.007 g/cm3& L TEE
0.0025 i 8e-04 .
L ammE | NERE
L 6e-04
0.002 ] 1
2000151 > | >
2 2 i 2 4e-041
o o 1 o
8 0.0010 a | a
0.001 0
| 2e-04
0.0005+ !
0.0000 0.000{ E 0+001 .
0 500 1000 1500 2000 0 5000 10000 15000 0 5000 10000 15000
Diameter (nm) Diameter (nm) Diameter (nm)

<[X7. spICP-MS% M e Z Wb r A TR L BENT A—F — D>
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Wz, HImT728 L OHERTT3% VT N TR T TOSI0RLF DRI DWW T E DR Lz I
L7z, AF LIZBSIIMHISION. 72OV TR, BEEMO AN ST > T FEROHEEITIT
THENERH LT LD, T TRE R FEREZECHMOE L Z i L7z,

BEEEY
Sample A Sample B Sample C Sample D Sample E
1.0.E+04 3.0.E+03

1.0.E+04 3.0.E+03 6.0.E+03

8.0.E+03 8.0.E+03
2.0.E+03 4.0.E+03 2.0.E+03
6.0.E+03 6.0.E+03

4.0.E+03 4.0.E+03
1.0.E+03 2.0.E4+03 1.0.E+03

MFEORE (hF/mL)

2.0.E+03 2.0.E4+03

0.0.E+00 0.0.E+00 0.0.E+00 0.0.E+00 0.0.E+00
AIFKR AIBE®& ATIH#E  AIBE AIB®E  AIB®& AIBE AIBE AIB®E  ALBE

1.0.E+04 3.0.E+03 6.0.E+03 1.0.E+04 3.0.E+03

8.0.E+03 8.0.E+03
2.0.E+03 4.0.E+03 2.0.E4+03
6.0.E+03 6.0.E4+03
4.0.E+03 4.0.E+03

1.0.E+03 2.0.E+03 1.0.E+03

2.0.E+03 2.0.E+03

RFHORRE (RF/mL)

0.0.E+00 0.0.E+00 0.0.E+00 0.0.E+00 0.0.E+00
ATEE ATEE ATHE ATHE ATEE ATHE ATB&R  ATBE AIB®R  ALRR

B <100fg (as SN [ 100-300fg (ass) [l 300-1000fg (as sy ] =1000 7 (as Si)

<IM8. FHRIT3% M2 N TIHILHEH TO b A R ORAEHE DL >

Sample BZ RV T, AN LH K & A LIGHE CITRIR 0 MICIEE 22 TRO v d o iz, 1EEAIE L
TEH 4125 Sample AL BT, ALMHRE D & AN LHE TR L7256 ORI FROREE S & < . TiE)
PhdcEZ H & LT S5 Sample C~ETlE, A THE TR FIRENE < 72 D3 o - 72,
LC, MERABOFECRENMIIRE S B SR, KT OREITEERAEE L2 52
FVMEANZH > 72, A b—27 ZDORUT LV | UINBL D3R % PR 2 BE O & dmidl B2 1 R D 3%
(BT D728, BRI W TZSI020 - ORI ITum A — & — & gy R X 7z oh | B LB ) kL 1
DU OFRE B E 52 TN D LB X b,

3) BRFIZEAINTVWEIALT /) ~T ) TILOHH

TS T F IR T — NI LIRS OWT, ST FFF (Pt-NP) kit
T 21T o 72, Pt-NPOMMTIZIE, MR/ 2 KIS e b ook s Lic, 17 80
137 72 NN OB RFERLOD B % 3R U T, /KBS 30 B A K TR L 72 b O 2 RIE L7z, e
B IR 26~30 nmDOPL-NP OB S 7223, A4 AU HOPHIRE S e o7, B &
DR INTWHREON, 1 BIEIPtOEER L LThA A & LThR S ol
FBER RN DHEE SNEPtEAEIIFTMHE LV BIE - 7228, ZOJFK & L TsplCP-MSO 4 HiFR
ALV H/PEWPENP (<22 nm) 23FHM S 41720 2 &2 X D/ NGl AN RIK & & % ST,

4) T4—NVEFT7u—75 7 ax—arEfnEah
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FFFO#HIZ W T b a5 1T o7, CF3 2o\ Tit, A TIMLIE CABL A 1T - 7-Ti0233 L Of
SiO2 & HITH TR 3 BESRIE 2 LT 5 2 LITHBR AR o 7o, FRTHF v U 7 —IRIC AN L2 A2
AT, BEICERSBE IR T LF v 2L E O AEERIZ L2 F v 2V RICRFEF SR E ERE LT
BRNZERFREEZEZ OGN, 2T, ALIEIRE AW, TiOK 7+ OFRERALE L ¥+ U 7 —ik
IZOW TG L7z, BUEHABLIZIX0.06% (wiw) ~FH A X2 U UfENaz, ¥+ U7 —iklZ13£0.005 %
(wiw) FL-70% H\\ =, 777 w77 LAOL#EN S, Sample DO J5A3Sample AL W HIAHNEE
BN SWARBED U RIE S 7, MALSIZ L AR ER OB AR S ZOMELZZFFT 55D TH-
Too FAEIZERD B DD, spICP-MSDFE R & Bl Ri N bz,

AF4IZ oW T, B2 DRBR ORI O BEIRE Ch o 72 b DD R % M7 2 IZITMALS
CHEFETAMENDH D, AF4&-MALSTHAE T/ ~7 U 7 ANRE £ T DHSample CERIE L7- & 2
A, PRFRRER 60 FHTICBIER 22317 nm (RiE22334 nm) ORI 723 H S A, (REFIFRT 152y LLRE Tl
[EIHE -2 2320~190 nmD¥7 1 (kifE72340~380 nm) 23 &7z, 2 bO v —7 %43 H L CTICP-
MSTHIE L= ZA, ME—23IZT T 07 LV REREFRENMEONIZZ LD, BE&EEA
LR Th b LR SN, FEtICEE TIERWV (p=0.062), AF4-MALS T6/fFTio it &
NnNi-v—27 oRifk (34.6 4.4 nm) 1, spICP-MSTHIE L7-kifE (26.6+4.4nm) KV & K&
Mo, spICP-MSTIZZDJFEL || K3 AMME 5 AT DEA . FLFIZZEZRN S 555
KA Z SNIR - OEA T, #EE LRI/ NGl & 72 D, Ladi> T, oSl & 72
T < ATHEELICEER L CTspICP-MS CIIRi 2/ Nl Sz & B 2 oz, £/o, Zo% v
TIAZIE, HEEET R A R Y UR0SI0k T H B ENTE Y, REFRERI5LBEO B — 27 132 b O
HBERTHDL EEEZZ DN,

(2) EBIFRE P RNTIEE O TZ AR D F R 1-p 5y DR -3 A TSR3 5 r— A 2 25 ¢
(WFFEH S E 4 - Bl CRIERRT) )

D. ZEBLFF L Dr—2ARET 4 (LD I X BHIE L DLS & D)

BRI E L THIRESN TWDTRRD b F % o BLIOTEMAOSEOF Z okt LT, ALH
R - NIRRT (HARSER 5 A HaBR s — a2 N LHR, B ASER 7 i ek ik a AL
i e UCRIA) CORIESA % LD & DLSORE R4 ik L=, #EHIG RO 5 /) ke US-10PS
TA0 B S BT, BIEICH > TiL, DLSHIER: & RERIC, RN TOEBZBE L, IR
AE I BB I X 2 08U Th7en o7,

BRI _BRLF X N3 — 7 B2 0D b D% <, DLST MEME7Z 7= DIFLD T
b WEME L e DN Do TR, FISA L R ST (K8), TEMO kT ¥ VIIDLSTIHIFIEFT T
DY T T MELL EDZIEMZ R LTz, LDIZE W T HDLSIE M CId 2V as, Rl o ZIg:
ERTHONEL | BERRE-E—7 DL DR LNR -T2 (X9),
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C IR

FIIRIE 153.0 nm
0 zoaa 0201
15 ¥ —%EBfiI -44.23 mV
LD®D & 10
Y : ”m
0 1111 —
e
SR IYIRRNCCRES YN
A= R U -8R =R N
DLS
GBH®’
2| PRE S 11246 nm
20 | S4EdER 0495
DLS®D # 15 | E—4%Bfr 11.68mV
— I DBl 10
5
. mlhﬂ
SemosnNnonmn.
S833333232323
Se8783 8¢

DLS
X18. & dhH —

1Bk
25
20 | FHEME 619.1nm
ZHEUES 0322
15 | E=%EfL 1657 mV
10
5 | "I
; o A
ERRREEEEELEE FEES
DLS
B B&
25
FigkiE 979.2nm
20 | SoEidEH 0.291
N Silyaiasin
nwIFnL . ¥ —%BAL 32.67 mV
ZIEMEDF
10
5 |
0 |.
S WO T NMO MWK QRS M
P Rt S i O S = i = i B
SLegy83segy
ERER NS

o
=

9. T2

RIFEL

1707.4

e

o N B o o

12
10

=)

oM~ oO

10.0

10.0

C gk

FIRIE 436.3nm

~NONOOELT ORI AN~ AW ~NO O
e B R N R B e e N R =
CRERSLEEIT8BREIgEEERSE
CRBCESRSxubRE8808
SEHRRTETI 0BRSS
SABBERS
S5 8
1==b/3
G B
FHHIE  1659.0 nm
|I|||"||| |||| |||I|.
~oO o QOYToRT A~ AR NSO
R e B Y- B e G N == XA — LT
CRERFRIEINEBRIIEEHERS X
CNBC3RS o RE8S5S8
TTNT*RABEIERS B4
’ : = =@ ,\&%)

LD

Ba{F & o ORLFES AR O — 1

12
10
8
2
0

e

o o

8o

© @

< &

© w0

5 o0 ol

= N

~ ™ &

™= ©

10.0

16.7

10.0

<
@
&

2204 =7

JBR

Fig%E 1091.3nm

16.7

Geeom T o oo n
2gesgRigsasgEany
epZSgrEdeBeIgLES
EREggrsbagebos
SEggREg g8
ANEEE
X2 — LT
LD Eh5
==~
B Bi&
ﬁﬁﬁ&z%zwm|
,,,,, anmmmmmh
. Somero dm oo
w@ooﬂo”dr\x:mo mx:mr\r\wcio
YE PSS ININS8e LY EEEES
FREZ28888 2038985538
ctgezEfzfsns
SNESEES
g§Zg

TR L TiE, DLSIZHA, LDO A KRE < BT WEHA A BT,

LD ¥ —ILig

E-As

AT H v ORLE 53 AR D1

L2 LYo 7 U Chi

T 5 &, DLSTHO Y 7 /A L ~HER N BRI D/ SN 7 1id, LD T H BRI/ &

EWOFHBIIA b T,

SEDOFEBRTEFSAD T/ Ki+OERICEY L= 0%, BLAICB W TIX37°CHODLS 2% 7
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b, LDT2H 7, 25°COHODLS T4 7L, LDT4H 7L Tho7- (F4), TERICBWTIX
37°CTIEDLST2H% 7L, LDT2H > 7L, 25°CTIEDLS T4 > 7L, LDT4H > L Th -7~

(35),

7277 L, LDIC X AHEICHWTIE, DLS & [F U100 ppm &t TITHED B2 & S A WEE0.2% K
L EEloTLEW, BEHTELAT—ZRELNRWVWEONRZHEAE LT, 5%V 71 %10 ppm
WZHRT D72 8, WESRMTORE LE2{T-o725 2T, BEMRFIEZITVEZW,

F4. BH 7T ED HRFE500 nmPA T3 L1250 nmBL T R F-0EIE (B8 i{bF % )
(&5 ]

§C7 DLS DLS DLS Zg DLS DLS DLS
509nmUT D 265nmUTH OF 0O 509nmUT D 265nmAT D DFDD
KLF DHE(%) HFOE(%) DI HIF DLEE(%) T O HFE(%) DL
@ @ (% @ @ (%) 3 e
A BE& 20.6 0.0 0.0 132 11.8 89.6% A BR 243 0.0 0.0 14.8 143 96.4%
233 49.0 3.2 6.6 2.3 0.1 2.9 BR 47.0 0.0 0.0 1.2 0.7 59.2
B BR& 0.0 0.0 0.0 27 0.2 6.2 B B& 33.9 0.0 0.0 12.0 11.2 93.1%
iR 23.0 0.0 0.0 0.2 0.1 3.3 BiR 10.3 0.0 0.0 1.6 0.1 6.4
c BR 23 0.0 0.0 27 13 46.9 c BR 0.0 0.0 0.0 27 1.0 384
BiR 99.9 85.5 85.5% 79.8 75.2 94.2% B 99.9 97.4 97.5% 46.4 435 93.8%
D BR& 237 0.0 0.0 0.9 0.1 71 D B& 36.1 0.0 0.0 1.4 0.5 37.2
B’ 93.6 5.4 5.8 35.5 31.0 875 BR 97.2 41.4 42.6% 44.6 42.0 94.2%
E BR 155 0.0 0.0 3.8 1.0 26.2 E B& 53.5 71 13.2% 0.5 0.1 7.4
BiR 36.7 0.0 0.0 3.8 1.0 26.1 B 71.6 0.0 0.0 42.0 0.3 4.0
F BR 0.0 0.0 0.0 1.2 0.7 58.4 F B& 51.6 0.0 0.0 1.8 0.0 0.0
B 68.0 8.4 12.4% 4.4 0.0 0.0 BiR 69.4 16.9 28.4% 8.2 0.3 17.9
G BR 154 0.0 0.0 45 0.1 15 G BR 54.6 0.0 0.0 0.5 0.0 0.0
B 20.5 0.0 0.0 25 0.8 30.7 B 55.9 0.0 0.0 1.9 11 23.7

#5. KW 75D HRiE500 nmbL T3 L1250 nmBL T R F-0EE (LM _f{bF % )
[TH]

37

C DLS DLS DLS ?(? DLS DLS DLS
509nmUTD 265nmUT D OF0@ 503nm. 509nmUTFD 265nmUT D OF D@
RIF DI (%) RIF D ELER(%) DHE ALF RIF DR (%) RIF DELR(%) DR
@ @ (% @ @ (%) Z
H B& 75.1 48.8 65.0% 7.0 5.7 81.0 H B& 78.6 69.0 87.7% 74 5.8 78.4
BR 9.7 0.0 0.0 0.7 0.1 18.2 B& 28.1 8.1 28.7% 2.6 12 443
I B®& 35.0 0.0 0.0 2.9 0.8 27.6 I BER 49.3 29.1 58.9 % 2.2 03 12.3
B& 57.8 259 44.7% 0.2 0.0 143 B& 67.0 346 51.6 % 03 0.0 10.0
] BR&R 86.1 0.0 0.0 14.6 13.0 89.3% ) BE 36.5 106 29.2% 17.1 15.7 91.8%
BR 67.0 26.3 39.2% 15.7 9.2 58.5% B& 84.0 139 16.6 % 18.9 13.3 70.5%
K BE& 82.2 0.0 0.0 29.7 274 92.2% K B& 85.3 321 37.6% 20.4 18.1 88.7%
BR 49.7 6.3 12.6% 18.6 13. 71.5% B& 72.4 18 2.5 17.1 12.6 73.5%
L B& 0.0 0.0 0.0 10.5 9.6 91.1% L BE& 29.2 0.3 1.0 74 6.5 87.8
BR 0.0 0.0 0.0 6.0 4.0 66.5 B& 51.4 16.3 31.8% 6.8 5.4 79.0

Xk EFSADF / R FDERICEH

2). ZEBb T AROr—2 225 4 (DLS & LD i X 3 HIE & i)
BEHELTHRENTHD5/O by A% U H) Icxt LT, Z@bTF ¥ ERBEOSET

TORLE /34 2 DLSE L OLD TORIE & i 21T -7, 209 BL3RIFRES & LTilmanse L

BB D DO TH Y . R0 2T — /L O TS 7 EAEFE TR Ol S, REslic i3z L
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RNHLOTH D,

Z OGS, DLSTIIZIEAETOY I VONWRL 18 531.0~1.8 nm & 72 0 | RIEE/3A0 & M2/ &
7BV - 72, 500~15000 nmfFiTIZIA< AT ALD L IFRE < Bip o> TR Y . EFICHE TX 20
AIREMEDN BB DL D FER & 72 o 72 (X110),

A B’ A B

a5 8

40 7

35 FigkE  1.4nm 6 FiHE  4151.0 nm

30 %5858 0.653 5

. Y—&EH 835mV B

20 3

g : || ‘""

‘ Iy

: I

| ||| S Ll ..
O WO NMODMOK W WwWwao T M © 0 O e
SoeSecesgssisLdpEEegy

a4 NS 0 O~ I~ M0

DLS LD KR =L
oy

X]10. Y B ORLEESAR D —1]

SEOFEERETIZ, DLSTIX TR TOSEM: - o BT, EFSADT  hiFOEFRITHU TITE S
Zlllpolm, EEL, ZOENEMJETH DL 0ITED LV, LDIEX37°CTLY 7, 25°CT2H 7L
MNEY LTV (3£6),

B DLS DLS DLS LD LD LD ° DLS DLS DLS LD LD
509nmUL T D 265nmE T DF0Q 503r 6 @+ 0a 509nmU T D 265nmLl T DF 0@ 503 6
AFORE RFOLE OHE L F RFORE FRFORE OHE AIF
(%)D (%)@ (%) (%)D (%)@ (%) (%)
A Bl 100.0 100.0 100.0% 0.2 0.2 98.0 A BR& 100.0 100.0 100.0% 0.3 0.3 96.2
B 92.0 88.5 96.2% 0.0 0.0 100.0 Bk 100.0 100.0 100.0% 0.6 0.8 100.0
B B& 100.0 100.0 100.09% 04 0.3 713 B B& 100.0 100.0 100.0% 0.1 0.0 0.0
B 100.0 100.0 100.0% 0.5 05 93.3 BR 100.0 100.0 100.0% 0.9 0.8 98.8
C BR& 100.0 100.0 100.09% 0.1 0.0 0.0 C BR 100.0 100.0 100.0% 0.8 0.8 96.3
BR 100.0 100.0 100.0% 125 12.5 100.1% 223 100.0 100.0 100.0% 13.1 13.0 99.1%
D B& 100.0 100.0 100.0% 0.6 0.0 1.6 D B& 100.0 100.0 100.0% 36.5 36.5 100.0%
BR 100.0 100.0 100.0% 0.2 0.2 98.6 B 100.0 100.0 100.0% 1.2 12 100.0
E B& 100.0 100.0 100.0% 0.0 0.0 0.0 E B& 80.0 80.0 100.0% 0.0 0.0 0.0
BR 100.0 100.0 100.0% 0.0 0.0 100.0 B 100.0 100.0 100.0% 0.6 0.6 100.0

Xk EFSADF /K FDOESHRICKY
#6 KV T EH D DREE500 nmPA T L U250 nmPL F Ok F-OEIG(GEY A1)

3). VRY—ADr—2RAZF 1(DLS & LD T X 2HI7E & i)

OWHIT< /L g (VR Y —2)NZ% LT, DLSBXOLDE AW CRESAZHIE Lz, o7
ORI EHE © 70% 7V v a— K [ 38k 1 - MCTAA v | SREiEER : Lo F o Eigy v
LTy (Wi L bRERMRIY) T, Sk - THDMCTA A /LH3100 ppmil 25 L H A TH
R+ N TR CAIR L THW,

ZORER, DLSIZBWTIE, Ly Fr kU yLoF o, ALBKREIY ATBIE T, Lo
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Y A VA7 N oF Wil 74 5
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SAAICES L ClE, DLSIZHIEME, LDIZ M2 =T 6 DNnLh - 71-(¥

ﬁ\

Ly BRITC L7 BIRITC
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%%‘iﬂ‘é%& 0.092 1 ?Wi& 235.7nm
. . ) Y—&Bfr -0.71 mV
LyFy - 15 =

smos m h
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SL8F8I88ITREERS SER¥v o nars S
SS8SbocREo 2RIBBs e

SS9 38 258

UvLvFy Bl 3TC UYLy Fr Bl 37°C

FHHE 33.6nm
ZHEIEH 0234 15

Y—%BfL -6.30mV FHRE 1927 nm

Yy 10
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Rl : | |||||... N il
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SER2S SsEg
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o~y 10
< - 10
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Abstract/Summary

The purpose of this study was to prepare a draft outline of the basic concept of the points
to be considered in the risk assessment of nanoparticles in food and to summarize the points
to be considered in the analytical method for nanoparticles

First, we surveyed the evaluation status in Europe and the EFSA guidance, and summarized
that the evaluation guidance for nanomaterials adopts a stepwise evaluation (consisting of
physical properties evaluation, /n vitro, in vivo, and detailed evaluation), where the
junction point of evaluation is whether nanoparticles are degraded and dissolved in the
digestive tract. In addition, a case study was conducted to examine the practicality of
analytical methods to determine whether nanomaterial-specific evaluations are necessary.
Dispersibility evaluations of titanium dioxide and silicon dioxide in artificial digestive
solutions were conducted. Based on this information, a draft set of basic principles for
the safety evaluation of nanoparticles in foods in Japan was developed.

The case studies primarily evaluated the dispersion of titanium dioxide and silicon dioxide.
spICP-MS validation confirmed the challenges of particle aggregation in artificial gastric
and intestinal juices and contamination in the measurement environment, as well as the
importance of setting particle density. The presence of nanoparticles in food products could
also be measured with this method. The limitations of the field flow fractionation method
were further analyzed. Case studies in optical analysis suggested that dynamic |ight scat-
tering is superior for detecting small particles, while laser diffraction is suitable for
determining a wide range of particle size distributions, and that a combination of both
methods is effective

Based on these results, we developed a framework for the safety evaluation of nanoparticles
in foods using a stepwise evaluation frame. In particular, we set a stage to determine
whether or not nanomaterial-specific evaluation is necessary by dividing the stage by the
evaluation of nanoparticle persistence in the gastrointestinal tract. In addition, findings
from the case studies were added as points to be noted in the Appendix.

EFSA plans to revise the guidance in the future, Europe is actively introducing alternative
methods of NAMs (New Assessment methods) to animal testing, and it is expected that new
evaluation frameworks including IATA approach may be developed in the future. Therefore

this draft framework will need to be revised according to the latest international trends
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