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Overview.

This report summarises the results of the 'Nanomaterials Safety Measures Investigation
(contracted in 2021)' of the Office of Chemical Safety, Pharmaceutical Evaluation and Licensing
Division , Pharmaceutical Safety and Environmental Health Bureau, Ministry of Health, Labour and
Welfare.

As part of the collection of basic information on nanomaterials, this survey project has
continuously investigated their use at the manufacturing and consumption levels, safety information
reported in academic papers, etc., and regulatory trends in various countries. In this survey,
information was collected and summarised from several perspectives as described below. First, the
manufacturing and use of nanomaterials in Japan was investigated.

Individually, the following nanomaterials were taken up, investigated and the results summarised.
This time, the individual survey covered single-walled carbon nanotubes, multi-walled carbon
nanotubes, graphene, titanium dioxide (rutile type) (anatase type), nanogold, silver, iroNNIckel,
nanocellulose, quantum dots, dendrimers, carbon black, aluminium oxide and their Sub-
nanomaterials are required to be included.

When a new manufacturer is identified for the above surveyed substances, or when the market
situation has changed or is expected to change significantly compared to the previous year in terms
of production volume, information is collected from nanomaterials developers, manufacturers, and
importers to determine the form of the final product containing the nanomaterials, etc. Investigate
the use of the product, its potency (amount used), applications, etc. The method used to collect
information is to survey the companies that manufacture the final product and, in doing so,
efficiently collect information on the companies involved in the manufacturing process, for example
by asking companies upstream in the manufacturing process to submit information on nanomaterials,
etc. in batches.

The survey items carried out are as follows.

1. collection of information on nanomaterials, etc. contained in consumer products, etc.

2. survey of academic literature and other sources of information on the safety of nanomaterials and
other materials, test methods, risk assessment methods, etc.

3. surveys on international trends that are considered important for the consideration of safety
measures for nanomaterials, etc.

4. analysis and translation of reports by overseas administrative bodies, etc.
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2N RN
- HJE CNT 28U & B R o ToAk s
Multi-walled CNT
R ERZ SEM. TEM
Wk 1) NC7000 (Nanocyl £ MWC NT)
R BSIERES 9.5nm
FHIRES 1.5um
i 90%
BRI 10%
bR i 250-300m¥g

i B TERAStE T =7 A b
https://www.tomo-e.co.jp/chemical/products/detail.php?id=25QU033

2) HAR—L® (GSI 7 LA ARk 4E)
FNAR— ), T THEBELT ) 7 7 A 8—"TC, IRFEMDBEDZE\ Nz =
v T ORRBRER THRE SN TR Y | RS> TWD, REMT >
TEGI &R 2L THREME, REQEELEITH 2 L3 REToHEE
TEWVASAENL TN D,

S 80-100nm
N 50-70nm
B Spm
e mE 50m?/g
B RHESTR 0.04Q - cm

L . GSI 7 LA AMAS Y =7 A b
https://www.gsi.co.jp/ja/business/technology/product02/product02-1.html
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PERE Rt | - RREM  BRIBEICF ST 5 OISNE O

C EWT AR R R SIIERISKR L TEE R 100 £

© EOBIIRIRE ¢ BRI G U < IZBEME L E OB A FMICHW IS,
GRS TR 1 1A)

-« BVREME 600 CH BB A THEWICRE (RIGOFREIZL D)

- AL ARFEICIERICRE L TRV, BhEEIC X o Tofkk
M AR EREE D) E2SATHE

- BN L 72 B E XM FERIZHINT %

- BIEENKG THALE 2D O3 2 F AT

F (EAEZE)
BLg At - Attt 7n 7 2 —X
- IRFnE TRt

© BT 4 v ARHEERR A S
-+ GSI 7 LA ARt
- RIET I RS
- AN — AR =7 A&t
* TPR BRA &AL
Rl e
- CNano Technology, Ltd. ([EWNR5E : FRk 1)
- Nanocyl SA (EIWNIRGE : B LEMRASH)
* Hyperion Catalysis International, Inc.

* Nanostructured & Amorphous Materials Inc.

s AN T 7 A DR

(i) THHE

2020 4EIZ8 1T D5 MWCNT O fER T RGE, A — I — Hff X — 2 TRHIFE I 120.1%0
3,250t & HERT 5, MG OTFEMERILZ 2D &, VF U LA Ao EmEENH S LT
BHDERBEMICH 2 PEDB L Z 80%4% D 5 — KigHEHM L /o> T D, IRWT, BRI
7%, BAR 4%, bk 3%EHe<, BRIk TIE, BHE - 2 28 a0 EHmT & CosHAN
Hbh BB DN, A%IFY F U LA A EHEENAINTOFTEGLLD ER-TH L
THT 5, Fio, HESCHEMET VU7 72 8T MWONT IZXT 25 —EDOFERENRH 5,

Z ZHAEIT ONT OIEE R A I iATe /=, WS Z 0T ONT A — 7 — DR HIRE
DIEFAL LTS, FRETE, 2021 4 10 A121E MWCNT OAEFERE S 23 BEIZ 9,000t/4F % 1
ZTEYD ., 2025 FITILEH O 18,000t/ F~DILIENFHH ST\ 5, #ETEH EHEMAED
MWOCNT A FERE ST HEBRIC L 0 | 2025 AEEHIZIE 7,000t 45 IR O fHAG IR 23 B S v s L
Thd,

(RS RERF T LY U — )
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MWCNT 1L, HEHEENTS THDHZ b, ENICBWTHERE o LUV T
FESNTWADR, HENHAESNIEEER LT, o= 2 N TIRGE SN AW D
MWOCNT & Offifg Iz S L SN TEY . 22 HETITFENORBRTARE LA ON
%

(iii) FEAMAE
- L7 hr=7 R4
s TRAF =8 U F U LA F UEMEMIRINAL oS F REEM
- T U TV HEMREL IR, BB SfE. TRIBEIE SRR

BN RS
- NA MR, A AU, RT v TN —
- F T ouY— EE T — TS, v=t a2l —1 3y

(CFRK 29 FF AT A F R L)

MWCNT (Z1%, =~ A U F =T = Af AMBNO T — IV Rr—TN0a—T 1 T %
T, D7 TV r—vargBnd 50, BUROFERSEE LTUE, VFULLA
VEMEBWAB LR ~—OWIAl L o T b, £, SREFIHOE TiX MWCNT
MIRFBHEE S OWIMAIE LT, Ty b, GAT7T %7 b, A/ —R—F, HEE#HET
L— A7 BIZFH STV DIE0, BEEAE— I —OIREROEFINAI L LRI ST
Do

(iv) #FZEERAREH]
O BOHEERITRNEB I — R T ) F a2 — T BIEE AR & B %
B 38 2 ESIFIEBASEIE N BRI AT /) F o — 7 ER gt v % —
e CNT EEM BT JEHLI(TACC) FFEETIIEHME M B2, BIEE
FCHH RS
BAZEREAE « [EINCOTZEBASEIE N PEZERANR A IIZERT. o7 v —ikath
B B ESIAFERISIE N EEEHITRRAARSERT (LAT TERBE o) X, o7
m— Rt & I EC, BIERIA & RIS OB (BI0E) Z iR L7 F
F. EIE T X EN AR S W IR R, Al AT S L
AN V=T VT TAF 7 R =T )Vm—T )V h
(PEEK) & & J@H —R ) ) F 2 —7 (CNT)DOBEEMEH BT L=, Z ol
IFEELDOBEDORMREFIEZLR L72b 0T, SEENFRRETHD
PEEK/CF (JRFEMEAE) HEAMEHI LA CTRIEICEIE2 M B L, B L Ek
Z WL 2 EHRY7: PEEK #HEM B2 FRT & 5, PEEK IZRIZ T 2
B[R — R =T VST AF w7 L LI 7 T A DIl
PEZ b6, MRS, MEBREENE, MEEMAIE, HERMEIC BEN TV D, @RI
AT EROT, B - ECHHOE, ABFESE, MEFHIH/RET
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IRKAWDLN TV AR TH D, I, SHICHERXR E L ToHEEN

R0, W, BYREMEA P A ET 7m0, RESHE(CHE T 4T —& LT
BAEIR ENRRINTNDN, — RIS ¢ 7 —Z2IRINT 5 &l THNLL
FTLRDEVWHIMENRH -7, FERIFIX, 4 FTH PEEKIZ CNT Z i L T
Mt AN & BT % 89 HAFFERA R ICI D MLA TR Y . Z1 b ORHEILY
Rt S =K HE T - 723, ERAR B~ LR S E 2121, CNT Z RN
T 5 LEREMENRM L VIR T T2 L WO MEA RN T D VNERN S T, A
[BIBH%E L 7= Hediiix, 208 CNT O % v b U —7 Z YN EE L7223 5 PEEK H
IS ELHINTHY . T4 X0 HEIZHRV PEEK/CNT A4 K4 1EHRY

‘(\‘% éo
At BENE - IR EORREM 2R TE L BELICK DA
A~DOEBP IR S D,

L EERRIFAR — 58— (2020/01/22 5#)
https://www.aist.go.jp/aist_j/press_release/pr2020/pr20200122 3/pr20200122 3.html

Q@ #HWrony KU TR mBMEE S — R ) ) Fa—THE Y — N R
B 3¢ & Bt st sERT
BAFEHEAE « RUa AL @At SE T
B MRSt E B@EpsERTIE. km T 100 WmK (Vv Mg A— ML E

V) D TEWAMRENLE G T DR T ) Fa—T DR S
Ay — b EMFCHIO TR Lc, MRS E Li@rseenE. h—ARrF
Fa—T EAWEEEMEE L — R & 2017 EICBIFE L T2y, v— MR
ZARFET 572912 2000°CLL OB ER T2 W TR RIE 235720, v—
R 720 ZRHRMEIZ R TV, SBICh—R U ) Fa—TITHEENE
53 20RO FIETIEL, B0 2RI T L7 & DR B MR ERE
REFOT D, BREME & BEEN AW S WD 2 L 2D TIREECH - 72,
BI%E LB ORI TO LB TH 5,

- U— T I x— MR

TE GO ATZ =R ) Fa—"T%, BAIERFELEZEET I X—
NTHHEMT, 7 I3 — MNEIL, R — N EESEEO 2B TS, 1 —
RN F ) Fa—TOETE7Ix—MNar#ETrBEEErHT 5, 1—A
) F =T, TBRBEBANLT WO EW RS LT B3
WEECH TN, A LD =R T ) Fa—TZ0OHL0ONT I X% — MNE
THRESINDTEDOBRPELEL, TNETEH LS TZEBIN TN FY 7
DS L7212,

- U= MBS B

FIX— MNEEERT SEERIL. BESBI T nr A— MLVOBED DK
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ENTNWD, REFESTZH—R T Fa—7 ERIEOBEREIZI T 2 B
BT 2HRAATED L, =R T ) Fa—T7 OKE, BIEOREES, #
BEMEE VST 3 DL OB T A —F OEGEICEIT) 2 & T, I—AR T
) Fa—TOMEME RS 2L TahEEEE R L E T AL
179 2 LWARELE 7o T,

ARIBRE LT —R T Fa—THE Y — ML, BFO&MEME S L
THRONDA VU La ke T DMBRE (f P T by — ) L REER
HE DI FHEIC L0 I LR, R T3BOBMEREMRA LT, £
Too Ay—MI, BERBBIOMRERE L —IATT Ix— MEESNTWDH 720,
BOIIBIN TR R IR AREE D & L bl #EZ NI LT 2 ik
~ORFNREE 2D, EVIIT OGN —FEV 2 — A2 I T ETH, A
—RT ) Fa—T OERELE L TOFERENATREL 72D,

HE B LA — A= (2020/04/17 $8#)
https://pr.fujitsu.com/jp/news/2020/04/17.html

@ ~NuTAUA NKEEMBEO SN, ZiErE2 1 b

B 36 & BURTLERT WEB LY ISR e T
BRSNS « AU TR

B B AU TR B TR SRR OB HEEIR 513~ 7 A0 A K

BHFEML OB T, WIHIRHENZE L2 < CTHEIREE ClE T 2721 CEE-
BIREDS R 2 2 B L. 2 OBER AR I RNRIZIR T2 = & &
RCHO TR Lz, BRALEIT-COOH, -OH 72 ¥ O'ERER &M L= 28 %
—RoF ) Fa— T HHRIREM (BP) & L CIERL L, &—/Lifik/E (HTM)/Au
BARDM DV ITHWTEBL LT,

IEENEDOYIWIE 3% D=7 AH A KBEEM A F IR LT 77 B E 9
% L FEENEN 1% b, [ CFETHER L L ERENFIZ VWoRLn
T ATA NRGEMOFER EOEESTEN, ZORRIIARATE 7=, RS
I% BP ~DO'EREEE AN HIHM, ZEME, FEREM LO#TH D Z &%
R, 872 R CEMAHEZ RIEICm LT,

A ¥ B o APNER AR E M X 252 5 3 v (ks (PbI2)
HDHNNIXE T 2B A N (MAPBI)E L iR\WMHAEH 29 2R Bz £ /8
=R F ) Fa—TI8ATLHE, X T ZAAA NE~DOKRFRADHIH S
. X T AAA MNEILFEIRTA A PEBORE DN R E WD, R L CERM
SEDSBRENC 720 . BRBEHETIN T3> CORRED . HERSILICH R, R
Pz B Uz SRR T 72,

N7 A A NKIGEMOEER - @A - KT R MEIXER & OiRE ez
AR DIETIRBEMEIN T ORBAERI-T L HmR LTz, Xu 7 AhA b
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JE DR, BEDEGEL T, ZHE TORENELZBVEZHARENE L H D,
L R TR R — A — (2019/10/18 #5i#)
https://www.titech.ac.jp/news/2019/045421 .html

(v) FIR=EH
@© TPR #hD CNT2 YN LEIZ I3 5 i FH F4)

TPR A=t (BLF TPR) X 20170 HF )/ I —R U RM OB FEHELRER L T
%, TPR ! CNT OFeEuE, RAEEM FICHEEIZH 2 mm DR RO CNT Z R SE T 5
T & T, ONT DEAITE 5~12 nm THEMRAEIL 225 mYg L ETH Y | @I 3~7 J8 Tk
W, EF7o, BERTHD729H, ONT R O e R ORARIT DWW EOFEbL & 5,
TPR TIXLLFD X 572 CNT OIS HEL 2R L TV 5,

« CNTHA = 2% AV 7= BRI IR

CNTHEA T ATIL, EIEEECNT & NBR (= R ULTL) EOBEEMD~YAZ— Ny T
ERRRE LT, MmOWOBMEEZRD, ZHVERHE - AL ORSD D WITEAL L TR
CNTHEMIZ LG Th @Bt 2 MR LiaEm & (GREE - bk b EEMER
b« BB L, BRI R A EBLT D, ERIERIMIZEA L TiX, CNT05%E 1 %D
NBR # G644 T 75 GHz LA B CllfffigE s 15 dB LA E & 30 dB LA b, WRINERIFHEIT 70 %LL 1T
HoT,

« ONT AR & W 7= AR TR AR

1% CNT DA TR S D AREATEM T, OO DB, OGN Y — R D7
N5, HOFMTRT LI ICEMmRE LR TR  E—F A TH D, BEEEDRNO

. BRETCHEHBREE A RIT L WRHEN H 5, nano tech 2022 TIX, CNT AkATG 2 A (K FE

ELTHW, i Z2RIE L72FIREREINTWD, OB IZHEXTERA B —X A

THY ., 100 uV L FOAEMRGEORINARETH D, BIIE, LFEIFERIILEZEZET LV,

500
B B REEER
4 B : B#& (Ag/Agdl)
L K : CNT
c 300
%\ 200
- 100 \———-__________
0
RN RAB RS - i 5 16 100 1000
F%Y [Hz)

c ONT V¥V — 2 ZHWEEEREET 22—
CNT ¥ —2 DOEFERIZ10Sm U TTHY , BHr—7/IBT 580D I2IX7
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SRRV, BETHY, @BEMEARWNE D REEE TIISIRZ T 5, CNT O 5Kk
P (pM) ZVEMLISHABIE L THEREBEEY 2 — L2 REL TN D,
(B I nano tech 2022 TPR kx4t BAR7—A LKD)
HiHL : nano tech 2022 TPR B SALRFEERL S
https://www.nanotechexpo.jp/main/nano_insight japan/220117_tpr.html

@ Wy THEMO—R T ) Fa—TE2pBLREEY Y a—r I LERRE
%ﬁAﬁ%H7A~(uF IH T 3—) LSt GSIZ A2 (LLF GSIZ VA
A) AFZHFET, GSIZ VAROMBAREM TH LD v TN —R T ) Fa—T
@“ND%\@H7AW@V)3*/3AKWLLAﬁ§ﬁ5 ECEEMEAAME L B
T, ARG CTEEE DA —Z— A — NMUIZkHh Lz,
WROEET 4 T — (FHEA) TlE, YV a—rIThé7 40 5—REDFET, T
HEEMEDRGOLNRWET TR, BRI, BElLTLE D R ERMORHRENH -2
R, AEIOBRRMILZNE OMEEFR L, DLTO XS RENRFREEHSD Z LITHIL
77
- RFEEPTEE 0.4-0.5Q cm & W O RESGEERIRANA] CTIEAG D7 h o T AR PTR a8 % 22K
+ fifi & (Duro A)70-90 DI T, HIBITIS U7 D3 I 6E
- MHEWEIZEEL, SR T THREE RN D0

ZOCSCNT HEY Y a—r I AL, B O R & L Cl H rlhe 70 8 B Rk 4 22k
LTy, BAEEICHWONZEEE N E LT, EMICOZ 25N ED 5 TE 7203,
ERICEAPNRE L, SFEPOMADBBSILD, SRR TIL, CSCNT #3EE 7 ¢

— L LTHWTWDA, ZO CSCNT i@ WiEdmtE 2 H LB —Rr 7 4 77—
T, ZOEMEET 4 7—ORBEICEY, v a—rIAL0BEBSEFHEOM BT TR,
WEEE ZRdiME 0D Fol i 2 5 bR Rp It . TREE . WHACMED M b, REEE (&) 2L
NHIFTE D,

IO OENIFEL, V) a—r I aEMOBERFEMEE b L, HiEKRE~DA
WZBIRT 5 41T, FMEORMECIZ L SfiEE R LT AR~ AT 2550
PR DOUGE S FTRE L 72 D,

IR T N—& GSIZ VAR, A% bAREEY ) a—rdbDO~—rT7 4 v 7 &ILFET
T, YATFT I ARMBOEBTICEKT 2EE T AL LT, BB EOH 2SI &
YR =T, IoTHEICHEANFRESND T =7 7 7 NT 3 ADBE Sy Rip L~
O @R Z D T <,

L RS 73— hE w7 2 (202241 A 22 B #8#)
https://www.asahi-rubber.co.jp/topics/2201.html
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(m) Fo7=zyv

(i) W=

Mk
(JERE4)

7' 7 = (Graphene)

AR

10pmlF (B

1 nm)

2N

IRFBJLA-DANFOED L H IZNARITFE DN T, REFRF LESDEE
D> — MRIZZ > TV D

LSS

Rtk PERE

M, BRI R L

- FERICHEVY (JEE 0.34nm)

- By (0.76 mg/nd)

- SR bEREET

© BB R

- R 100 5 A — ML OE S TET-AES
- HAER X D 200 558 7

© 97% iZEH]

- FHRCHRER S D

(EP4E3)
PR B Al
AT 7 ) RSt
AR ~T V7
SZAEES
Directa Plus PLC
Talga Resources Ltd.
Versarien PLC
Saint Jean Carbon Inc.
Haydale Graphene Industries
F 7 7 =) ¥ —%f(Nanotech Energy Inc.)
Advanced Graphen Products

| T HUR CAHATE) SO0 TR 2 LW IATfERIED v

WA 7 7 = O EITBUKE, BUKICZ E ATEE

(i) TsAE
2021 4 12 A 15 H ¢ Emergen Research (MARKETYSERS GLOBAL CONSULTING LLP 0

7 N—T=4t)

DRFIZLD E, 777 = ORI 72T HAT 2020 412 6 (8 1470 )7
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K RMZET D E TSN TS, £z, 2028 4TI 26 fF 7600 J7 K K/ £ THINIT 5
LHOLNTND, 777 = AIRETRRECTMAMENH D20, BEEHE, H2EFl. iy
PEETORENPEE->TWND, £/, REYHEZ R/NRICINZ D 720 OBl 72 EH3 4%
DTT7 xR OB/EERM LT DL TRIND,

Hid . B T38RI, https://www.nikkan.co.jp/releases/view/131928

(i) EZRH®&
FE 14 R POR) i At
Xy XU K EHEMm
AR
REI—T (7
T4 T—
R 2SI T A

(iv) WrFEEHl
- 202143 H 4 B, ENZAFFEBRRIEN BIAHEINIRIER (A XL 7T 7 = O Stz
M U7z ZLIRSE & B =RICE T T 2 B LW 2 B ~ B bR FE 0 O Dbt & ki
fr o fniE~~ |

SR B TR T R Ok Ot e EdR . 7/ A B PRIFSEET O G L 2
2. KBRKRFPRFBEEME L AR O R FEZ . SR PR E R R — ez
5 OIFRFGE 7 )V — 7 1E T BRLIREE (CO)DEXILFRTIC L D FHBOEMR T vk 21Tk
WT, BB IL Y 77 2 & AX (Sn) & OFHEATENT 5 Z LIZ LD FHROE
. £ LT, B A =R LAOfRIAICERY) LTz, CO, & AR ET L X —iHkDEBERIC
VXN F—=Fx VT THLFMEENRT 27 nt R, CO, &AL, FFIHEI &
LTHEAESNTVDD, FMOGHBRIZITUEORMB 2RI TND,

AIFFRNZIBNTIE, CO AR ERWAET L2ME L LTRELY 7 7 = tGO)NZE
HL, O WA O A L UTRIHA L7z, 20 SnAGO R IXHE K D Sn filfiii b
T, COy WA & 4 fEfEm B L7,

AMFFERERIL, A1, R RO B HUBR LM O KR E WA RTRER L —HR O /)
Ze . HUERIRREALP) (1 OBLE D O R 2 FNE 3RO Hivd COy & W TFERICARL L T
Hik - BT D HANOMNLITHENDIT 2 Z Llc k0 =L —[E & MERIBRELRTE D
fRUZEBRT 5 2 LI S LD,

Hi R - B2 H iR BUAE, https://www.jst.go.jp/pr/announce/20210304-2/

202111 B 24, 72U (75722 F ) A7 — )VESHIIN TH A % fe ST |

T VY DB IET S KR T T A~y F o THMERWT T 7 7 = DT ) A
I — VAN BT 2 e Sz L7z,
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777 =%, FREATRER AR DT DI B L SN D/ ERRE, HEESIO/NS W
RO YT AL ZAOFME L THEAZED TN D,
ARIOEABFAFEIC LY | JEF D2 DDHETIMLTE S L 51ZRoTz, A% BITH
JBEET, FERO6GTHIEMTE L LR T /T, ZDFEBE BT,
— kAR 7T T = UINTTE TR, IROMENHIEHCTE T, 77 7 = OEE —EIC
ROZ EDE LT,
i . 7y
https://www.anritsu.com/ja-jp/about-anritsu/news/news-releases/2021/2021-11-24-jp01

- 20214E 10 H 19 B, RBAKY: [F{b2 T 7 = N X B8 an v ¢ )L 2Ok 5%E
BN B2 2807 1 v AR BHTS IC W f5- )

REAK 2 R F B e A FEi O MK M B . RIRFRE B AR F20E S0 12 e
2EORARRRFAE, e Fu be v VR EIRENZE Y o 2 — o i R BERER
[FIRZEBE AP AR O B % —#d%. FpEHKT / ~7 U 7 AWFJERTO Md. Saidul Islam
FHEBVE DS ORE 7 NV —71%, Fillan T 0 4 LT I 7 7 = O RAE 1)
EHIT A VAR EFA L, U A NVAREHACD A D =X L EFBRANIZHA LN LT, £
o, Bk 7 7 7 = BB LT 7 4 VZ — TR 4 )V ATEHRE OB R S 4,
With/Post = 1 F G2 AR 2 7=, BRb 7 7 7 = 2Ry « VARG BIR /R S
%

HiHL  AEANTKZE, https:/www.kumamoto-u.ac.jp/whatsnew/sizen/20211019-2

-+ 20214 11 A 17 B, ESLATFER S A N Bl Bl Bpens it il s o /KR BEMERE &
BT DT T 7 = A B ~MHE 2 R C S L, EARIC K& < AilE~

FHKF: TABLADIN=T « A=Y Fft, X5 H Y REHETE, 2R A
FrEWEHR G BRI v % — E@ER) . BT RHR IR B i &1
At - B B AEMEEITO R R oV —T ) — X — b ORI v —
%, (LT 7 = (GOWEIZT ) XA ¥EL FND)EMAAT Z L2k, KEOHRE
il S LB T 4 VH —OBBREE R DN G iHEtEZm ESE 25 Z LITlIIL
7o NDZEATHZLICEV T/ 7T 7 = BOBHEBRENIFI S, Zhicky GO
Doy B D E AN B 72 K 5T b o T ARTHBME S AR 8E S, T OB RIZE D,
a2 FTY V= RKFRDOLEMIER R D Z L3I S D,

H R - B2 H R BUAE, https://www.jst.go.jp/pr/announce/20211217/index.html

T UVTNA ) R—=2aroF [FIFX—MUREES T T2V A— =%y XX
DBHFE )

R FAEITAITFFEN G E > TS EXBEIHEC A 7Y v REIZITEMEREET A
A ABBETH Y, EEREET A AL LT, VF T hA A 25k L ER
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¥ NV — (A= R=Fy XU F—) BNbDH, A—/"—F ¥ XL EXHEBEOMIZ
X, HEHWEFEHEET N A, KGEMAEET AN, AR E~DIH, 74—V 7 ME
ORI, EEHFFERERR EIOSHIND, A—=_—=F v X2 3V F UL 2KE
M~ HAOEERRE LS, BEENEWE WS RFTRH 5,

BUE, 77720 Fx N2 —IFBORB LGN, EREOBERICH D, (B
A A 030 mm x 30 mm, ERREE: 3TV, FE38mWh  (ERHERR2F), FER
il : SBLLT)

H . =7 U 7 A ) R_X—3 3 o< (T, https://www.mitsukuba.com/?page_id=18

(v) FHEH
O ZbEHRZWETLHTAEHD
INEWRIRD 7T T = TR R T A 2T 2 R 2 R
T 72 BV A NI UVREOS— e LTER
I 72— MIIRMEERPNET DL, T VAN ERN D ERMET
- BIRMED S ML EZOLELK T OREEN DD

@ BEIHGOHE-/ 772 TV AED
BErBHBEN LY 20 10015 THD 2 & A21EH
*LSID T PRI DF ¥ XU ONTWD VY a2/ 77 = AZES WA D
- BFBEBENSESWZD, R 1AV ETEETLE AN T 7 =728 01 AL b
TEMETE 2L 91225
C HEENNTI D 10550 135 100530 112
- EE, RIHBENO T VA XNEBAHE
(79720 % NI PAZOMBHNCT 2720123, BEMBICHL 777 =&
WAMBHIZE 2 72 TR B, FDT=OI3TS T 7 = v I THMLERSD 5,
Inm ODIETHIK ESRESEE7F 7203 T2 UKy EMEENRS,)
HiH 2 1), 2) & 3@ https://www.fujitsu.com/jp/about/research/techguide/list/graphene/

®  THMORMI T T 7 = 1o RO 2 — XN 58] Q018 TH3H, 7
LAT =a2—2R)

AFVADY 2—=AA—=H—linov-8]728, 7V MY —=VDALENZT T 7 = &ffio
PeAR—=Y v a—RuW5t, ZOVa—XFA XY ADY Ly F =AY —KEFENLT T 7 =
VRFFERT & DIEFEIFFEIC L o TR STz, kDT 2 — XL AT 50%5 < WA S
D, B,

Hh . 7 AAT =2—2R
https://www.chem-station.com/chemistenews/2018/07/grapheneshoes.html
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@ ASBOFNHEGOT AT T (F T2 2F V=40 Web VA ~inb)
7T 72 DUTOa=— A TEH T2 2 IR0 BRx e RS BRFRS A3 AT HE,
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AR F O | BRIR © 5~400nm ¢

H AR =A7L— MR 30E 50~100nm
2 YR 10nm ¢ * 50~100nmL
ZFOMY aricyzviRicEEa—T 4T LTELD, Fa—TR,
BEROED, VA Y —ROEDENRH D,
Ffkk | © HYEeRLERSH

BR T/ b2 WAE L TR Y | /S DB ORHAIC L 0 BUKME &
BUKIEE NS | J7p 2 RIEMEMAIZEH L T2,
FIMEABWES AL A2 PRI =g n A Rz b L

TW5,
B N E1] . &E5H
- LIRS 53 BT .
2AT 2R & i T
PVP
Bl AuPVP 5~10nm | (% )t =k 7k Awt%
)by
=z,
n-7H
B PE AuDT 3nm F A= ” ~10wt%
:‘\_?
TR
Snm¢ :
0.004~
V=" =0= 5~150nm 0.005wt%
S (<ER) 7K
AIR-SC Kl Z DA,
0.006~
0.007wt%

@ KHEARBEEHEASH
 ZATL— NIRRT RIA A R K o TR B B

VRES Gan: /R N & — 2
B4 TR EEARE :
Y ANt il K&
Au-WPPLCI1-C 45nm | K GRIEIR & 610~ 10nm
Au-WPPLC2-C | 55nm | 21D 0.004~ 630 10nm
7 = U EEF B 0.006wWt%
- _ -+
Au-WPPLC3-C 100nm A Z O 660+ 10nm
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- Fomy RoiiE AT B2 AT @7 AT N A AT D 3
T, Ba RN RZR D, WTIL KAWL, PEG (A % HoRG
RV =F Lo rna—n) Zo8EleE LTHhENR, W24 7B T
ARY N AT DB, Au-WPO-C D FHFEIZ DWW TIX, /r#Al % CTAB
(BALEF N DY AFAT =T A, BT A REEERO 1FE) &L
-HDTHD,

FEEAREITNTRE 0.004Wt% TH 5,

AT L— MR R ERRR. A XIS X o Tk e 5,

petd B A X WU &' — 2
X AT P iR | RiE R
Au-WPP08-C 4nm 10nm 665+ 15nm
el Au-WPP1-C 4nm 15nm 725+25nm
Au-WPP2-C 4nm 20nm 800 *£25nm
Au-WPP4-C
¥)— 9nm 45nm 900+ 10nm
Au-WP4-C
o . Au-WPP5-C
w7 AT N 8nm 55nm 1050+ 50nm
Au-WP5-C
Au-WPP7-C
8nm 65nm 1250 £50nm
Au-WP7-C

ZOMITART VT LEEET / my RER-EL TR, NT VT LK
JE O il C IR P D W AR R 2 N %,
@ BRASHBK AR FIFIERT

ERREAET A v Ly B I b ER 23200, 7 2 B~
F R CTRIEER L TH /37 E & BRI E A2 X - 7o i fl 2 85k LT
W5, (KifE 40~50nm)
@ Cytodiagnostics,Inc.

ik, BIZIG CIEFICE OMBEEZ RO Hix TWD 2 LR TH
5
+ 5~400nm ¢ £ TEF 17 18 Y ORIFE D ERIAEAE S,
BV T BRI L DR T ORENER ST D
- BUERFO TR BOS AR O I D
- NHS., ©FF . DARFINHE T I 7K AFVER EOFERES
bR Y 2 — MR VR REICEM T oo O

flxy FU Ly, ann 74V A5 GEREFITICAIREE R - T
H O (AFH T
- BURRLT (RIEEEITHIRIGE 2 F T 5 IIR)
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- F/uv R

(® Nanoparts,Inc.

BRRL -, F/ay R, F/Fa—7 ZAKTL— NEOM, F

T A Y=o 2Rk = L BRI E LTV S

- F UL ¥ — :75~150nm ¢ . 1~40umL, FEFE 0.01wt% . 43 EHIIC
CTAB %,

- HZEERR 2 = b s 10~60nm ¢ . ¥ = /LR 3~10nm. FH ST AT
el ' — 7 R 550~800nm, 7 H(AIIC CTAB X° 7 = U iedly 2 i .,

(® Nanocs Inc.

FoRT, Ty Roftl, ;77 AE—0F ) v EREMEL

TW5,

- 7T AE = BJREA 25 ETTHRC S L, IR 0.01wt% T, BSA 72
EDHURTE ) ST =BT T R EOfEFE, £7-1X PEG % TX
ELSETWD, R 350~450nm O ETHRIE SN D & BRI
£ 680 nm DREE AT D,

- F 2 100nm~1umo U BT SR DOFRMEE 2~5nm E4JE T
WeiE,

PERE, Ktk | - FEARICITHL AR (HAUCL) Z K CiEed 5 2 & TF k¥ 5,
AWDEICH, BE, IRESORIGEMOBRIIZ L R OROY A
%3 %5, CATB %D SENEEAIFAE T CIXFEE O b L~ DAL
FaRTezfLTry N, Fa2—7, BIRGEORKHIRDEIALE T
=5,

U BT RAREETEA A EBEILTH I L ThRADOEa—T 1
TINTED, ZOBRNEORFZEMRT 52T, FZERF /=
A

© RIA DY A ZRLTZIRIT K0 NI CEEL RN B2 D, —fRISYA XD
REWZ EWIIRERM A~ 7 5, RO E2ICERS 57
+ M —< R E T,

- BRTEODVINE DT T ALY — EMEI, R LRE DL Ofih
MR RECHO (BT S~8 81X . 13 fHITkk, 25 EITHR) 2RI 5%
DFHENRH 5,

- KPP TIEAT JRFREITAICHEL, #EXIICEVANIRE LS
S TREINZSTHL TV D DS, %@ﬁ%mKékﬁ%%@@ B A A3 HY

MmEN50OTEET D, PEG, PVP % T K BRI FRm & BT
HZETENEMIET DI ENARET, £ 9 Lf:bui%ﬁﬁ L7=F / Ki+
LS Tn 5

- KT OREEMDES ThHDH DT, WIVARFTINVIERLT I M, ZoOfh
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DR AR Z L2 XD | FEDST L DRUSKEREZ I G325 Z &
WTED,
17 (EAEZE)
Bugad | - MR ESR TERAST
© RAAKRGEEHREAZ
© RS AR R AT IERT
s3]

+ Cytodiagnostics,Inc.

* Nanoimmunotech

* Aurin

+ Nanoprobes

+ EY Laboratories,Inc.

+ Nanoparts

+ SkySpring Nanomaterials,Inc.

+ Nanocs Inc.

(i) BRI
FESHMASH T o — LA T A= a VOHBRELR—F (@B kT &
JEAN. B A& HIEPEZER OIS S 08r. TSI (~2028 4F) . COVID19 D%
(mmsﬂ)*ihi &JET R T OHGHEIL, 202040 253 HE$ 225, 2028 4F
(I 8IS HESITEL, 2021 4705 2028 4FIZ7°T T CAGR (AR SR) 15.9% CThllR:
ﬁék%ﬂbfwéo
HOI BN IZAL KA 40% ., BRINFI 20%, 727 « 87 =7T# 30%, AL&ITESRE - ~ LR 7r
THI40%, BEXE T 30%0 2 Ry TH D,

ZHUEESE « ~VRT T ORI &R TR T RV X —EEA~OFTFEOEE D 0, K
EH T 70 EOSHEETIX, BUFAIIEBRISEN 2348 L T D 2 & 2R, FERN
KRESHERLTWAHZ LITX D,

2O HEFERET R TTSORK 3EE S, RKOTS T, ERAE~OIGHTR
R, L7 bu =7 AEEOWRZRILR 28 R, 2020 FD 75 Fnb, 2028 2
13289 /& F/b, CAGR (FEPHRLER) 102%& LTV 5,

(i) F72H®B
O BRE LRI AR
B O EEEMAR N — A B E T AEIR A 7 IfEH ST b

@ 7# Y —<ILIEH
DS AR R IE F A e TENZES < | 41 CULETEIE LIg 5, —J7, &7 /K1
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ZNEY BIMEWERDH V| ORI ORI 2B LS 57 + M —~ iz A
THOT, ZNEFM L. BDAMILELCET /R 218 VAL ZHUTRIGE R A O
ERATL LI DAMBZMBEIRESE S 7 + M —< LBEAIE LT, AOT
b5,

® KIZv7FUNRY—

&) /R EEYS D OREHEPKRE < ELATGLORICHE A 2R mEMZ i Z &
WCEVRED T ML, A SED I N TE5DH, £7- PEGECRmES LT ki1
IED AR SN G N LRI TWND, 29 LR ZFIH L TIBAAIZEDIR
Y & RIEIHEG ST b O BEHE~NERELG L, ZRRET~BELLEZATL—
PR FIC L MBS R CTRE LV ED LB SRR T DL Vo7 RT v 77 U
— & LCORMHABED bR TND

@ By
GBIk & R R EER S ARE T H D03, FFEDIF L O@EVIRRBICERT 5 2 &
XD, B H L LTOMRBEZEGT 522 L3 TES, 29 L FHELEOMAEITERE
MOZEE LTHNDDT, T XV #I21T DNA FARTEREE N 2% ORI
HATE 5,

® HFAA—TT

&/ RTET T XE CHIBTRE T LM OEEL 2 T 2 E2RIAL, BRETOY
E@‘%%AM%TW%LTK< LICE 2T, TONMBEBEZRRETRIES 5 ZLNTE
%o & Bl FEENTOIREREAEOBBI ZBH 45 2 L MThh T2

® ERZK
& )R REEROIGH ThH 225, KRINZK O REZRF v M HBFE., IS Twn
Do (i)
FELLDIZLLTD 2 2O FKERH D
AL e NECBEHENDORMPIRICET ) an A RCERS ViR & KOG
SHLE, HNOFURAZMIE L, REAICHKET L2 L THROGEZZH T 5,
BRI R L PR L OBEAERIT, PURZE & LT, LT 2 0 TROLE
BT D (W E— 27 R TR, KRR T,
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4 L./ 207 NREREIBEE
p— Y P
F’]’ NGEa
®F/7L—h Q2 BES .
L. ‘.Y = : ‘.Y = &7/ 7L—hER
an G . Growm
N
- 1L/707ME L f

@ filgit
& KA ORETERARICSOS OMetE S, Stz 695 2 L 2FH L THEE
HEAT A DEALLCIRBFEME~DISHRED TN,

(iv) HFFEBAFEZEH

© ESCHFFERTE AN BB A HFFERT

b7 1 ARFSEERRY AR E A 7 v —7 = RE
https://unit.aist.go.jp/cpt/ja/groups/035_cpt-ome.html

TR OER &R GRREIT OBHSE. MBSO A,

Brig) oA A4~ ZAGROFHIEBIZ X 2 /R OV T

WHFSE 7 L — 71,
TR DBIZE . 735 HY
LTV D,

BT DR L LT, 7S A~ A0 5 OPREHRBURFE ([C W CRAET 2 BERT o 77 ) & Y
VLA ERRT S EEENE LT VU A EET R (~2nme) %
BHFE L7z,

ZOfc k. VRV U AESMIED EETERIIETH DR Y LB OFECTH D
B BLERRECTH 5, R LBRITEBELEDOEM L L TEEL L OFEMYHFS AT
Do

AR IAFTFHIRE  (F5EH 2019-038789 [ /LR ol Bl Jrvk) . 2017.8.28 HiffE,
2019.3.14 8B) LTV a3, BAIEIC Jdud, ARt 7 b V&ROfFHET T, 7V
Vo EBBEEEAAEKIESETABEO I NR U BREAERTHE LTINS,

I IIE) — T2 ) ) A RD&EB XA T % &8RRI EE BTt S 8780 T,
AT+ ABA T DEFHIT D81 ORI, 02~08 2T 5,

BT R ORI, BYERE T TG AR KO Rea AROER L. @R
b2 B OEKW BN X 0 AT S W BT HILESE, @RI, R 3E
B—7p b F I AF L9 <L il BRI IC 08 L CHIERINA S Th 5 R Clgb 7 v
=V ARELAEELNE LTV,

F AL, ERA RN ARE R T u— Y T X —ZE L TRB Y, miEEsOEHMT

3 M
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HDHELTND,

@ JbiEE R KRR T2 7Ebe
JSHEEE 3 FEERE AR HEEER (LAt R

http://cma.eng.hokudai.ac.jp/index.html
Bk PEG (43 FHEIEIZ TIX) (12 & 0 FREER L7-ed L ORI/ ki

FAIEEC B R A R D L A R LT, o .,
PEED B PEG 5512 1 2 IEH5 CIAfiHEE 2 4 T 2e dn o 72 78 \V;T"
AFBI I, B SR L o LR T T B b et

BN, BN DBIEE R L. 77 XE U023
AN

~ U A& AW EM R CIRAERE AT, PR TE, SO RENE A RS T, FF
\ZEFBAR O FHIRICRAEZFETE 5 & LTV 5,

AREANIRFTFHRE (FFBE 2019-90111 TMERfE R T/ K M OEHFAY . 2018.11.13 H
A, 2019.6.13 ABH) LTV, BIMIEIC LAuX, SRR 1~1,000nm ¢ D4 F 72 1TER T
VR ORENC, BIRARY =F L oA REDS 1 500~20,000 DE{R PEG % £ &
ffid 5, /R DB PEG OB &34 Tl 50~1,500, £R7CTIX 0.1~50 A3 L)
ELTW5,

Hiy &3 HEHMER & LTk, BEOBEER . 7+ M —~< LI%A]. MRLIER A%
HIFTna,

(v) FHEH
O HYESETLERASH, KAARBEEASH:

ATRCOREAEST L 7o) /B2 LRSI % » M3gsfhic TS fuTny
Do

20O bHAPESE LERASHITERR F2FH LizA L 7 e~ MEOF v M|
RAARBEEASHIE T L — NIRRT 2RI LicA & 7 v~ MEB X OWEEDO X » b
ZEfiLTnag,

BHETIIT b — MR HIFERIRBL Tzt L, A &/ 7 v~ METIE L W DR WHiHAET
A5 DORERF DI, EEETITHEEZEN LY b REWVHERH D & LTWND,

@ STRONG NANO TECH Co., Ltd. (EAIZSKBHHEATRAF])
http://www.nano95.com.tw/
&F kit U BB BRI fRE © Nano9s™ ZBH%, EifiL., BHERARENICEIT S
IR e Se & R T B,
HEhEH oML, FTRISRTHEIC, =Pl A OICHEE L, #5502 %h o HC
BLOCO 4 %H20 & COy. BLUCOp ITFEIL, NOx & N2 IZ# 0T 2 = et A &
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NTWER, HITm oDy ) ENBECET R+ 298 L. NOx &t LT N2
L O2 LB T A LIk o T, VU U ANOERFE AN S E, BRE & 52 RREEIZ T
REEIZT 5,

@ NOx, CO, HC
HTUE, PM25

@ 02,C02, H20
ME (@5

T, BRI, MSSIRERY - HROEER, SR ROEM

THIC KV RBEUCES KN DM, IEME, BIEICEN D SOBEZIRICEI Y. BEERIZLD
VU HBER ORI L DG AME L. ZORENS DRERD Y — 7 2 {50 T
VD M RBRAEWEMEED L LTND,
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(%) &

(i) BHHE

BRB X |- BRIR : 5~100nm ¢

O AR |- =47 L — MK K 20~90nm, &S 8~20nm

TRk | O KRAEAREBEBERASHT
- EATL— MR IR A RS K o TR R 5,
-+ Ag-WSSO-C I NaCl ~D itk % 5 7= S i,

LA R AR 53 B I WEH WY & — 2
PR JE & 53 1A R R
Ag-WSI-C g5 e
s 20nm 8nm K \(ﬁ@”& 460=£15nm
Ag-WSS1-C o3 ET)
Ag-WS2-C .
s 30nm 8nm ?I/ 530+ 15nm
Ag-WSS2-C iz, PVP
i 0.002wt%
Ag-WSS3-C | 45nm | G (Tgﬁ * | 59010nm
a]n}
Ag-WS3-C 50nm 8~10nm = 630+ 15nm
Ag-WS4-C 70nm | 10~20nm | —7 PV 700-£20nm
T L)
Ag-WS5-C 90nm 10~20nm 800=£20nm

@ Cytodiagnostics
HEDF k2 lifb LT g, RIS X Y Rl 7T X R OGN

HHETCH D,
FEAESL DML, FOSHKI 7 U — OO I x 2B HE & 0EAIRE
L7ebDObfitka LT,
" Al 7= RN 7 7 A€ o
btk “ o IR
XHoX v— 7 &
10nm <18% 390~405nm
20nm <15% 390~410nm
30nm <15% 400~410nm
40nm <15% 405~425nm
2.0E-02mg/ml
50nm <12% 410~430nm
60nm <12% 425~450nm
80nm <12% 440~480nm
100nmm <10% 480~520nm

@ HERESHOHERIFFEET

5 10nm~% p m D =ATEROANMIGIRD 7 L— RikF 2 k285 b, kL
FEI 0.004wt% TH 0 | kit L 0 ERE L o TV D,

@  EFOREEE A A BRI F]
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K€ D90<800nm,<80nm,<30nm D 3 FEDERIRIR T~ / ki L USRI
15nm, 17nm O 2 v A REERZRG LT3,

® [FfazlL 7 bu=7 ZAEAStt

R/ X=X NOFEENEZED TV, BT/ kT OBIERMIT RS0 DFF
TFHRGELTND Z b A CRIERREE B X biLD, [ LFEF: HP IZIXZ
DERT L1 DO BAR Ay 7 13l S Tz,

- FITHERIRZ KRR CIEE L TR b L ClLE T 5, SBA A RE, IR
e WRINAL, RITAIORERES O S OBIUT L 0RO Z HIE T 5, Sk
FNCIX7 = U BRE WD 2 ENE, KRAEICH L EEEICEN D,

ZHUTHK L, REDOANY 7 AEOARTEME S A TR % K% S W 5 5L B M
v, RIFE 10nm LA T OB ZRR 255D Z LRI TH D73, EEMEIC
HENH D,

- RERRME LT, RiE7 7 XE U HBIC X D EH 400~500nm i V) Tk
IR A R, EORRITRL OV A X, Bk, BERE, ~ Y v 7 205
BRETET D, —MBITHRBEBREWVZERINEEOE— 7 1XEEEM >
ZRhL, 7a—RIIR5b,

* 500nm & VW RERHFOIONZHKT LHRNHRE SN TWD, EiERmE 7T X
FUIG L ITEEHEPEHE T, ORI R ERR D,

« R YA ROBMEIZEOC AR T L, 2307 Ot 962°Clext L, 2K
nm £ TIE 100°CHE 2 FEHL L2l bt ST D,

- WIS STV ARRITEA A NI F A E SHEERH Y . 2o
R TR NS WO TE OB RITE LS REFCE 5, BRiT0F /i k
HREBIFRICEVDETRERDENMEOND L HITR D,

(EP4E3)

© RHEAREERR A AL

-+ RSO TERT

* DOWA =L 7 hr =7 ZfAa4tk
SZAEES

+ Cytodiagnostics,Inc.

© JVEZORBHERBA A TR F]

+ SkySpring Nanomaterials,Inc.

(i) BRI

FESHMASH T e — g T 3 A= a VOHERE L R— Mok hiE, &)
&R T R HSEOR 15% % 56, SICRSE 2MOBBETH D, 2020 FD 39 & Fv
D35, 2028 FEITIE 12718 R/L, CAGR (R PEHIRESR) 162%& LT\ 5,
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(iii) E2H&E

O EBRE S

RIT R b EEEL JOBVRERORmVWE TH Y, BERE TSI BIT XA R T«
YIRA VIV NROARZ )= K DERR NS — R E B E T DA R OETR
HA 7RSI TWD, FRTRLAF DT 2 AGICFE O R RARIC X D ARIRBERS OREA% D
FARIC X B EMOEME R B 2 < OFEBE LD,

@ PlEtf

KACHE, Bk, AlGHER . BALRG, (LB, 7T AF v 7 FITHAIAT Z LIT X
D, ZNODORITIROBN I HIELE LM G2 ENTE D, FiZ, Filant vy
AZXRABITHLR L TV D,

@ ~AFvrvvT

Y R TIEZFORE CEAEHEELFHETHIENTELOT, MiRKEH 77 X
TR AR LT, EERICE T 20 TBNCR AR EA SO H 5, 450 b
JERENZ LREMTH D Z LERFEE RS,

(iv) HFFEBAFEZEH
O FREHKRFIS—F A/ N—vartry—
TN ISR B EE

https://www.f.waseda.jp/noda/index-j.html
RIBEEC 100nm F2EE DT/ Sk DS L 72 E DBLIR D=7 v 7V 2B LTz,
FHIR~RECTIET 5 Z &I L0 EXH, BRI TH Y | B OM—ZX T
I G Te/o o, MEWE, M, EXEHUIBIEIE S22 b O TIERY, A%
BHIRO B THERL SN D 72D BT O mMEE, ma e, (REXIEINAFER TS
%o BEGWETMNEAT 255513 200~300°C THA3 R IEREDMS H AL D,

ORPNITONENES 7
TEMZERE I - JEER IR

http://www.mit.eng.osaka-u.ac.jp/mt2/yamamotolab.html
ABS, WY ZmbLy RUzFLr RUD—BF—MEOHIFORMEIZES E— LA
FRETC & R R 2 EEEE T 2 B2 BIgE Lc, 2SO0 Akx 22 in (24t
U ANV AERREM G T 5 ZENTE, Filan U 0 LV ZRICBHIFNRTE D,
TERITBNEFEHZ UM B 2 IR G RIE 92 FIEICH L > TV, TOREICEESND b
DITENTH Y . KREST OFIEMEHITEH TERIRIE L 22> Tz,
AWFZEIE. FHARRTEEAiBh 4 - BARNETE (C) THBURBRIRET RS & R U T2 SR Fapr 3
H~DOEBET /K OEBEHEHEDONIZE] & L TTbiv,
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(v) FIRA=EH
O HPESETER St
https://tanaka-preciousmetals.com/jp/products/detail/precious-metal-nanoparticles/
A7 U —EIlEG o HEIRBERER T 7 ~— 2 b ZBR, ARSI, SR
120nm FREED Agkif-. Aiéms . AEAITHERSND, 7Ty RolLb 7 b=
I AGIIZEBNTERRTIETHDH A7 U —HIRNIZIBW T, BEERROIHM L, 76k LY
HENT T Z AT DR A EBT 260, 2k, ihiFmEREfEIn s A~
— 7 ARV 2T TITNT A REDT L X VT )VT S A~DiHRe, B E B H%
DERNAFNS HRDFBEEPTIRINDL N T AL —Z =72 EOF@IEDN LR T
%o (2021.10.13)

@ Kby —Fatt
http://www.osaka-soda.co.jp/ja/index.html

WHE O p A—4—(0.5~10 z m) L ¥ —EfliH 72k 100~500nm DRI 1-Z i H Lz 4
AT ZYFHAR=A ML LT, ZNEEFEREO SO LIRA. BT 2 &, WmE R
B ORI T KN IRE SN L 72 %, BERRIZ L D B R Mk & 72 0 | ALK
HhL, @R, SRR E Y | BERIRE B THT, (1R 250°C. ABAFE M
200°C)

NR— 2 MIREAE 81~95wt%, T/ a—/VHH, TALVHEH, 7 a— Lo —T V%
ZOREEE LT LTV DA, BETAZ YA A AL LTS,

@ A=tttV
https://www.daicel.com/news/assets/pdf/20210819.pdf
ESZAFIERISEIE N BEEANF BT IERT & OBIRH DO TIcT ) Ty K= s hr=7
2 RS 2 Ki+A 7 [Picosil®) ZBA3E,
¢ 20nm OERPARL T LV pRY | FIRIEZ ORIEAHE (120°CLAT) THERD pm B X DKL
TOH/AITHR, INEFTHREETHST2T T AT v 7 HR E~D 2 — B L E D, K
AP, MR O RIS WTHE, (2021.8/19)

@ e X— - EEHITREGIFEITINEDO)R L U'DOWA = L 7 k1 =7 A4tk
https://eetimes.itmedia.co.jp/ee/articles/1702/23/news026.html
NEDO (%, Inano tech2017] (201742 A 15~17 H, HE v 7 A k) T, SiC/NV—
BV a— VOEMEEET HI-OOHRT ) X=X NERER LTE, OEIRBIEIC Btz
SMPa & W O IRWEN THM 28 TE 2L 51Tk &),
NEDO D[R 7'm ¥ =7 MIBWT, DOWA =L 7 hr =27 X%, S/ k1% iz
T R—=R NOBEEMEH, miIRE (200°CEL E) 3 X OMRIESES FTEE (SMPa, ¢
BERGER TIX 20MPa) 3 FFE,
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(7) &
(i) BHHE
ERBLO | Z< ORITRLEORIT- L LTV DA, Migke: LT D b OSLERD
A X B Ll WA ELT2b Db B 5,
BLEEIC L VR A RTBIRO B OB H Y | A X1 Snm ¢ LV
1500nm ¢ ETHRH 5 :
- BRIR
- BRIk
- HGEELR
- ZERIR
Ttk | @ FHIERSH

- BREOBRLEET R A R L LTV A, fEkiOM, Fi kv /R
DHLDEFEMmE LTND,

+ a-FeOOH 35 LW a -Fe203 1345 4 38, #REAT, Bkt E L TOME, —
J7. Fe304 3 LWy -Fe203 1&, A B R #k Sl & TR X elidb %
AL, BEEMELE LCORRTH D,

a -FeOOH o -Fe203
gk (F—=HAF) (~~ZAb)
B BH % Pl BH 7 o
| #HIR 100~170 Kok 100~500
2 INA0 Ik 60~100 FHHk 50~100
600~700 FhHR 100~150
ki (nm) FEEELR 5~50 FHEEIR 5~40
IR 50~70 FHEEIR 50~70
fE SR CREmENE (5958 mEE)
Fe304 v -Fe203
FHYH S/ETERS (wJ~<Ah)
BT BH % i BH % i
|\ 230~1500 AT NEIVANTEZS
2 INSA0 \ ‘
ZNHE AR 200 Bk Zmik ERIR 200
R (nm)
ERIR 150~250 &R 10~1500
Tt R AR
LRI T 45~125
5~160 60
Oe KR L 5
AR 3.3~10.0
0.5~8.0 5.5
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- $RKLT- : KIfR 40~60nm, 60~80nm, 100~130nm > 3 F, EERILE
5.0%., ST =% 7 —L & LTnb,

o M{LEKKL : F203 X a B LDy @ 2, Wi b kit 20~40nm,
Fe304 13Hif% 20~30nm TH 5,

@ Cytodiagnostics,Inc.

RIE 5,10 38 Z U 20nm 0 3 FEDERIR Fe304 Bi 728k L TH Y | i

BEZOK, by @ 2 FFHATEE T, RIS 0.005wt% Tdh D,

FH TS0, SEOKEKE T V) THIT 54
FIEIZ KD, BOSSRIFEORREIC LD kA RO 2 H c& 5 & L
TWD, FToBERURREITA Bite O BVLERSGAE CREEA e L LT D,
FAIC K DBGEIE L LTI, SRk e 2 > 7 AT BRI T —2 75
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2EFR

(BT Ky b 28k - JERT 2 HiEoRML) (20194 8 A 28 H., Dr Khasha
Ghaffarzadeh)

2019 FITHETE SN2 QD TrEtkiglb LT 4 A7 v A Ol (W7 T4 v —IiTF /T R)
EREEICTRT, QDT A AT LA DY A RE27T A TF b 98 A FET)

QD IXT 4 AT LA USO AR E LT, BRI, TR BRI QD-Si A 7 U >

Rt o, BEREEHR T 4 VA, ¥X2 T4 2T RERDD,

Hi#f: IDTechEx, https://www.idtechex.com/ja/research-article/37327-23376-12489-12483-12488-
22793-21270-12539-25313-22823-12377-12427-29992-36884-12398-29366-27841/18043
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(¥) 7V R ~—
(i) B
A X (—%hi 7] 1~10nm
(WKL) 7L
Ttk | B REER EREIC Y P r— L & 1~10nm A XD KE S ORI

DRV ~—Thb, KRELI BT T220D% A FFréchet Z A 7| & [Tomalia

-Small molecules, Nanoparticles,
Other dindrimers, Polymers

-Room for Molecular Cargo

- Cationic, Anionic, Neutral, Hydrophobic
- Biocompatible

- Target-directing groups
- Dyes & Biomarkers

Ytk lcorel, linterior], 35X O'surface|3 DDOERENOAER I D, SHERERN
FREIBERB A RBLT 2 LFIFFIC, YR —v gy TEICEKE LTV T
R ~—5HOF / EEOYIEZRET D,
PERE, — AT, oy &, KEEAME, FEEME. 27 JUYMERIC L HikeE
Rt PEAT B30T HE, BT X RVIBAAN ATRE. EAE 10nm AR, PRERIC A7y 7=
ESROUERARER E | HEROE S FHEHIIIR SR WRR 2R > T
2o
FroEttT v N v =TIk O FEE L R L, 2 DEIROEESS
T REICEZBOEREAEATE L b, EBHSE, E1HEN (L7
B ICBW T LW EgE R e LTI ST %,
FE7 [EIRNAEZE]
BhEStE | - KBRAB( L TS TSTAR-501 )

- HELFET¥EMA S T HYPERTECH®UR > U — X |
- fAEHAEH: T2 2T AT R <—)
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-« = FWMERT (52EE)
© B TR /T - ATFESE
© RBRIFSERZERE G TETER S b 525y B i B 2
B« SERR 28 A HEAT AL S 36 s

T RY~—bid, EENEMIZ T b a—/L SRR E T 80O S 0 I8 Sy T
EBFHIND @A FME O — O THRDOIEZ D, —MOmST & A~ THIERIE A
5T ZD ORESR DR % I AG DENORRDBR LUV A ZDEWE1ED Z
EBRHKD, N F =T VT AT A U ADOEGH TOISHABRFEN TS, KTy
TTUNY = BIETFEAN, MEER, = F— - e EEE, S FRB IO A
AOEEWE, T Ar—nABs e 77 ) —F05 THER SN TS, BN TIETH
DEREAD =T 1 > 7 ALBEMBIR I AP E -T2 L 2TAHATH D,

(i) HEHE
RFPRLAAL TR A ED LI TWDHA, T¥EM, EERH L LRI M bEE
BHOTND, =2 b - RGBS EVZ LD THEMARLG & LTI HRICRE &
BT, FIE N —RUEEn, BENZTRELT, Ty R v—0RETH L5k~ 72
TFARNGFENTICIRD AL Z ENTEL7D, BEEHRNT v 7T U N — AT A
(DDS)IZERH &N D ATREMHED B D,
BH S iuX DDS 3 CRE R HEN LS B3 s LR b b,

(CFRE 28 AT A s 35)

(iii) E2H®
BUEMGET D ED BTV D FE R iR A2 BN L R ISR T
- BEEH KT v 77 U N —2 27 A (DDS)
- B
- AR
- AREFIE R & O migRer kL
(R 28 FEEATR A F R E H)

(iv) BFoERAZEZEHI

O FRFaTRNALTY v BT R ~—ORGHIREI I EES < B RIEED
i

& O ELBE AR Z U E R RN, Bk

WFFERERS © ALK

WL “AREE A 7Yy RT U R ~—" [ZZOERZ T~ IR 2175, R
KEZIE, BT KT 2 “NA TV y FTF R ~—=" L9252 LT, IRELA AR
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2 T8 b0 35, ZOB, WEAHIERIZ L DBIREE 22 & T, 7/ K75
PEDOFEREIER L ONA 7 U » RMEIZH R U7 FH IR RER BL L2 AT,

BT /Ry, 77 X', BTOR, BSEHER S, RIS EE 2R
T, ZhblE, INZL7eO0E>0 R L TIRABND, —F, K75 Society5.0 D
HHRTIE, MEHR) o, B - FEORESBAEINN RO b D, T7hbb, SEIER
PR L0, B aEgIC TR 2F S M ATREL T2 EMIIER RO b b, 7
JREFMB O RISSE TR, TR0 MEH) 25, SMBRITRIC X 0 s, JHK, £,
B CEAUTEBRTH D, £ TARMIETIE, T/ RFRETOT  RurDX 473
ALZHRLIENAT Y v BT R v —~DORGFHROFRIC LY F kit T
W 2B T 5 FIEEZRBE T2 2 L2 AL L,

KV EERERESTTOISHNEGETE S,

L BUERSR— A= (2021/03/31 B HRE)
http://www.tsukuba.ac.jp/wp-content/uploads/180221yamamoto-1.pdf

@  RIRIFSLRF KRR TR e TRMEEER, AR BE—Hdzi L OV EMBERERE
WEFERE A2 BEAIEER & OMF5E 7 v —

[FRFGE 7 — 1%, (RS & ORI Lo T, AERBED U U IRE % ik
LTeBMEA F L BIDE S F o2 LTI L, EnE AL Z itk BAamigko
FEPUE T BB AD A — K7 v 7 E AR O 3 Ro#E A A= IS LTz, T D
Bl 2 23 A2 N JBR TR, UM A D RIE & L ORI, A OERBIERZ FZHT 5
T2 OIEE DR NP ASFELZ WIS AR 72 5 L Wi S D, BUEORERZKICIL. A RHE
DY A2 H LR ZHWT T LoRT — M A/ERLL | 2 IROCHIC AT EEE]
BP LT LI Lo TRERZE N e S Tnd, L, AL ERTE I, Ak
ML IWITHNTBIET 2 Z ENHRRIZR Y, AP T Ao—# Tk, 2f%*LH
Jutt, L 3IROTHINCRWIT 2 Z E R HRBIC /2 D, BFSE7 L — 7 Tl IEEADA F AL
bt b oMMEA AU EE b ORI AREI LT v ADRE R ER L, KV
W, K OBRARDAFRREGS Z LT LTz, o, AR U U NRHE & A L7- W
PEA A BLD @517 v IO CTEBE L 72 ik KOS ARk D 3 kot et A—
YN Uiz, 2 OFBEIETIER KOV 3 ot A A — 2 7T & 03 AR O T
HZWNIHA T, ARy V2T EBET 2 2 ERREE R0 | U A D R
ELEBIET D2 EMTE D, I BT, AN O DS AL D AR CA R fZ fiia o
AR E LS EPEAIIC LY LTS 2 R TE, Hx OBRFICES L EBIERZ EER
T HIZODN AW AIRRIC 72 5 EIfF S D,

KBRIFNL KRR FBE TAEAAFZEEE (2021/08/03)
https://www.osakafu-u.ac.jp/press-release/pr20210803/

(v) MM
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Ty RU~—L, Z2Oa7I7T o R TELNLTE Y FEHNGINL LREICH 57
B, R FOCHEECOCEZ R T 2 E N R ST LWEREEMEE & L CTHIfF S i,
TRLSRT XL O 2 ISR STV S,

KT 7T UNY —

FROIRIR O T, EHK O GITHE L TRMNIZRF HIA 7 3KAIMS . R OERNL -
TEHZ B L CEOR N ERET 5 2 LIS D, 1BRIEOEGITR0 - 115 - fE
SNOBMREZ WML TATON DD, BEICERZET 2 HOREITE < RV, —H A DTEH
T, BAMIRZET Tl @ERLMEbBERONTLEIZ L b DD, ZOXI Ry
—ATIL, FEABGZ, BDAMIIC BIE L THIO TREBELZRGT 22 EREEND, &6
R AABIR DGR L e > T DHIMA, 5 T 5EDS T E#MONFE L Z EnTEiuld,
RERIBIRONRPIIFFTE D,

TV R ~=—XZ DT OWEN G, Oy T A& iA, THESHKEE, WEBXIG LD
RO fa & Bl U7 HIEA BT D8RR, S DB IEA AR S 5 & O
LR E BT RUS—DMRET DL D, A RLRETHLUNENRD D,

(SRR 28 AR FE A AL S i i 2
® KRR ¥R ST
FUR)w—ELERET 7 ) L— b (a—T 4 7 ED

TR~ — A R=TF0F) WMEERLTLZERT 7 ) L—MTho, UVl
IZBWT, OB LB A QfEsEFHE 4 52 (T 8y @R LIHE DY/ SV @@l & 27k
PEDWNL 2 RBLT 5,

LUA MR, N—Ra— M 2ERT 27 U L— hoREME L L ToORGBEZHEE
LTW5ob,

U - RBCE b LERAS . A—ba =T kY

https://www.ooc.co.jp/products/function/functional _materials/coating/

@ HEFETERASH

FAEIII AT, A EL 7 LX U7 AR Y. T4 AT LA O E
BRI DM B2 R AL L T D, 7B AR B = v o N2 D AL DB &
HHTND,

HYPERTECH®UR 'V —X (JEER Y H LB} - mIEIT=—7 1 > 7R)

MEBRREDO N TV RRY v =S5 A LomEITRa—T « VMBI CH D, R
XEBH, (K HAZE T, #0OIARME, SFHERENZ ETHD, DRIIT A AT VLA %D
HROHLhFEERM EIEDHENTE D,

UR-1000, UR-2000 & HIZEWVEST=EEZEB L T\ 5,

M BT RS AR — A= LY

https://www.nissanchem.co.jp/products/materials/development.html
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(R) =R T T

(i) i
MEG (B55E4) | —R 7 F v 7 (Carbon Black)
A X 10~100 nm
IR k36 K ORLIRE A
LS &S

PERE, etk BN, SRR

- JFURL O A AR sE I EE S T T L LA SRR ()
- JEFICEBR OO W

- BIEE SRS T LA 2 D TR

Wik 3000°C Al Tl - W@t L 722
K. M. BAEEEANIEIARE
EERAS ST N - B — AR RS

e AN N SAE e on
- HEkH — R U St
- HMED — R U St
- ZET I IVEASH
- T U RS
C TAF Y ART Y U T 4 - IV AR
"aefpie | Bk, 7 L—28K0 kDR
(RIS 1D 728 1mm FEFE D B — K 2\ 5 B Tt ie)
H . 1 —R > 7 F v 7 1% https://carbonblack.biz/index.html

(i) MR (B Y)

F R AT i FH o A
2015 577,829 581,924 48,091 176,453
2016 557,121 562,188 49,848 166,352
2017 578,906 573,579 55,336 162,310
2018 597,533 594,028 57,987 160,306
2019 580,911 581,795 52,921 156,739
2020 471,609 474,934 47,418 125,300
2021 568,943 567,933 62,278 150,678

HH . 1 —AR > 77 v 7 %> < https://carbonblack.biz/data.html>

=R T Ty I BRI D20EDOHT—RT Ty 7 OFEREL
BTAELE 6.4%#9 D 757,840 ko
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H . B —R 77 v 7 4, hitps://carbonblack.biz/pdf/2022jyuyoumitoushi.pdf

(iii) E2H&E

=R 77y 7 -(EDZ AL, TLOMEME LT, BEIEY 1V, Mizes (v,
HESHE X A ¥, ~UL R~ A=A, BEEO I LR EIEDTn5, fllix, BAE
BEE LTA o 0BEHT, HEM & L CTRERSCHESB AR 72 Sls b b Tn
Do

EEIES B A, B U A — AL 2R P E BhE T A
fiiZekk B A Y, WZERE = A

A — kXA AN, F— 3 T LE

LA A Y, BEHE T A

A - i FIRIAA > 7

Bt PA¥EH. BEH

= WA E DB}

1 S EE D

WEr—7 L - & | B —T7
7T AF v 7 Bih e
iz AR, EEME
OA B B A LA
Wik, B — 0 | ER - 2 AL — b
HHh - 1 —R > 77 v 7 W4, https://carbonblack.biz/carbonblack.html

(iv) WrFEmRZEEH]
Bin Fei, Yang Ming, in Reference Module in Materials Science and Materials Engineering, 2021,

“Assembly of nanomaterials for textile applications”
[T 2Z A (i) ~DICHDOT=H DT ) ~7T U T VORI T |

T A ROEEER S RY Er—/L, PAN/ZE) kFE (CBF /kif, CNT 72
) HAE - TR AXAVITERE L, HENILEENE, BRI - LRI, EER. K.
GV RE 2 BB L, BEORD. (B, B, KK, WRLE) THREICHZTD
ZENTED,

=R F B (CNT, 777 =072 E) @RI E —FEICHAI TS & Hi
B L OEBESILFRILZEMEIZEDN T, T TRELRTRLF —TT A A (A—/3—
Ty v NyTU—=RE) OIifE LWEREKR BRI RoT-, o, AP ~DIG
ALY, 72T IT7 N7 hr=g RIHERT LRV TVIRERE LTI ST
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W5,
Lo,

o

TNEDOT 7 ME e iHE A 1R R
BT oBENDHY

el 2 UENDH D,

https://www.sciencedirect.com/topics/chemistry/carbon-black-nanoparticle

(v) FIHAEH
MENDOH—R T T LT, TEFLUVT T I vF =TT 70805
2, FOREFERL X ORRIZOWTEL T ORITRT,

HEH S

WZEE T DRI
H 7235 SOV D A 7 2 AT

Hi#h : ScienceDirect

TEFLLT TV

roF T T

KRGk

TEF LA AZIE 1800°C D
LRI EY, C2H2 > 2C+H2 +

55 keal D iz 85 ) 12179 Z &

Ty F 2T Ty TS HIKEN
ADBEEZ BN E T HEE MO
AT e ADRIFEM I —H L L

2 &0 g, TAHZ— bk L7z, Holtld CB DA RE
WE, KFTRAEREL LT rER
ICEb->TETND
¥ AN 7 F v —CREBEREE TRFVLT Ty L EICKE T
DD IR, DRSNS, SRR a2 =
WO FESI NS, Fixllid | MEEEER L TV D,
MBI D T 4 L BRI TF TIEAE REREARE N,

WCEEND T =T U T IVEOEROINE

X, T OBHEN 2 E B
B DA 2 RS L7z LTl

LTWo,

Hh : EEM D —R 7T v 7 OBR] (2007)
https://www.jstage.jst.go.jp/article/nig/44/3/44 3 133/ pdf/-char/en

TEFLyT Ty F=rT Ty ENENOMMES 2 L TIHHT 5,

Wt FLLUT TS

(LR, T DA AED Web YA b o S IEH & k)

=R T T I DO—FTT T LYy OAGRIZE > TGS T®EF LT T v
ThDH T hTTv7) 1%, mﬁff%%fuﬁﬂf%@ HLEEMOITE, EHr—7
NEZ D, U a—dlg M 72 & OB THBCHE S LT DRHED L)
SHhTW5,

(Foh 7797 13,
77 LRICTHDN,

RFED AT A RIRPRIF-225 TETWDZ S o —R
FORIFDNEERICHER > TWVWAZ L, BLOT 7774 MERN
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HHWITHEATND Z MDA =R T T v 7 LITE L BRDIFETHY . ZDIZDRE
P (BRASENE, BMRENE) Ui SR e 2 R > TV D

fT/ﬁ77y%Jiﬁﬁﬁﬂﬁu%m%%%\ﬂbﬁﬁﬁkbfiﬁﬁ“ﬂ%%b
T& /e, WM BEENLIE, ARICENTHT ¥ F LT T v 7 BELERMIZEDILRD,
e 25 B 5 if%%%&%é7t?vyf§y7®@%ﬁf<ﬁﬁb (Fo 77
v 7 ) OES T LR OB~ & QEICEE e, RIE T, T OB L@l
JE e OB SUmEE - BRI 2 LT, ﬁmrbw7w@#éﬁﬁ% F—R—F, nm
=/, SV NEOEBEILEMED, AV =7 ICRy X TRIC LI, EITRR
SN & 2o TIRIEWHARICHERA S Tnad, HILWA®RE LTEREO—K - ki
Hig~bEM S, 4% L IRV~ HRERNATRETH 5,

[ Hix]
WLEEMEEAS . T AMRE . r—T Vv, XA, ULV b, R— AL R, H. HIEEVK,
Begel, Emamsen L

({Z3E VR S F 151
i P (FUhT 7y 7] BEOR
r—7 )L BREMERAOMOEEERIEETLNMEH SN TWD, £
TOBEr — 7 NVEOMETE#M & LTHEA TS
~)L k THRPLIL e & THESRIC K 2 F ARG I3 2720, ~L MZ
BEEE LR D,
R TARINB A=A DR EFRALDRHCIHAET HAR— A ik, Hifgo
MOFFERIC LD ENMN AR L, E, kKKZB<,
R RO FINEDOKR AR L, HEXKDOKELZ LT 5,
it AHATEICB WIS 2 bW ER e D, BT
Pt CIXERRMETH Y | EEMEOHITIAN IR TH S,
27—/l 0 — U3 2 T OWIR L Bl - pBEAZ R KT ORE L

R DR BN L AEEMDOIRTEH, Tha—1(C TT
YHT Ty ERAEL, SEMARTEL N TE, HEHE
SR 2 — 7 SIS T g

I ﬁ%ﬁA\f§X%y7C%ﬁ%L?k Jahffe—4—¢&
[FERICHENT D, SBICHAAIBNE)— T, 8, MR D
AL, TTAF v I OBENTMWEZFO L FRFZ, A - A
fHETH D, 7r_TORKERE, MEERFERE, x 72 ik
BRZE STV D

I 58 BA (T 7Ty 0] T, AERTTAT v 7|8 EE 5 2 |
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BRZETZLICLY, HERPEERL 2D 2 L2MMT5 Y

DTHD, KEFEP, FEEEEMICFIH STV D,

(R GE - FREEMA B O T2 I Lo, BERUREELEm SN 2 24
HAEH 2 BE OISO e EO RIS D,

B alih (Fo T T 7 1ZTEF LU HAZERE LTS8,
ek BERED N —R T T v 7 THY | RESPEIEY 72 E RSN

D TH7RNTed, BFHMEHREM E L TREEA TS, vV
a— A LAOHBEANTIT, ZREHEN DR < BRAF 78S 2R
D
< DA, (T 777 ) ZMEANCAND & EOREN ERY | &
IR OB OB EMEIIRIEZ W BT 5, FoMRkFR L2 mnE s 3
Hiaa T, SWVITRBRIFZEICRW T, @i RFEMN 54l & LT
HnDZ ENTE D, RFEIEICHNT, FHRFMIZIEALT
HEMLZHETLZENTE D,

gl o 72 D IEAS L, https://www.denka.co.jp/product/detail_00025/

Wy F=rT T s
BIF, FAFY + ARU YT o+ 7 LA ABEAED Web 1 b LD A HHR)
ToFayT Ty BHEIEN R T Ty /T, e REOREEMER TS,

FIAF vy« IRRECRIDTE T LT, RO A—RLT T v 71 ROT

RCRSOEEIER 55 2 LATE S,

c WEROBEEMED—R LT T v 7 ITHRT 1/2~1/3 ORI ClalZp6e
« DEBRINTCHENELN D DT, X— AR B O IC 5 2 5 84
BRI X D EE ML T D e

i

L

B3 D 7R

(7ryF =TT v 7 DF7HR]
Bifg 2Ny RHEERET ¢ 77—, EMAEEM ., BE S68. F—
HEl . 442 « AR v VT 4« 75 I VRS HE

https://www.lion-specialty-chem.co.jp/ja/catalog/01/k.php

ZEFR

21 11TA 198 [FTUVFRMNALIvaTy FAEI—RCTT v 7 OFMIEKEE
C. A% « S2ERICBIT 2T 0T 1 OEfb~TelF T,

BAXDOEBRFMEICHL IR T T v 7ICEOLHEDN—R T T v 7 OEIG
X, HERETI%RBEICHE E-> TS (FEPDERICWZSIEERDB KL TH DT
D),

HAED—RT T w7 OFHBMERSND Z &2, XA ¥ « TLERTITAIMBNR
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DIFEMELOMERELZIHT 5 Z LN TE, o, FiwDdh—R 77 v 7 2HT 256
TR, SR R bR BRI R 2K 85% £ CTHIT 5 Z £ T& 5,
Hidl © 77U & | I, https://www.bridgestone.co.jp/corporate/news/2021111901.html
(k) BIETAI=7 A
() Pz
B A X |0.1~02um
TR HLRZ - 20 nm~ 150 nm
FHAIEAN | SEM, TEM

Wk - (EMET V)

JL—F TM-DA TM-DAR TM-5D
i e “TN3IF |73 F |73
BET b [fifd (m¥/g) | 13.5 14.5 9.

1 B8 (um) 0.1 0.1 0.2

HHS I (gem’) | 0.8 0.9 0.8

X TEE (g/em®) | 0.9 1. 0.8
FRIEHEE (g/cm?) 22 23 23

BERL L (g/om?) 3.95 3.96 3.93

M REYL P TR —LAR—
http://www.taimei-chem.co.jp/product/07.html
PR - IR (1250°C~1300°C) D BERK T ELGm % D 98%LL bk TRUE(L T %
AERES < EPREE. EEEL, MEEREMER K OMEMMEICENTE T I v I R ERD

F e (EP{EE)

BESIE L« EAMEERRASH BT VI =T L08R (TAIF YL N T—
V) wRE, Rie

- BB RSt - 7L X RO K/ /L Cataloid % B

i 7e

© RIEZE TR « A0 ARO3 ok 2 Bbd, Rkoe

- B LT EMASH

W7 7 A o 2 vk iEtt

(o]

+ NANOSYS Inc. (USA)

il J R SRR R — L=

https://www.nanoparticle.jp/nanoparticles-infomation/metal-oxide-

nanoparticles/al203-nanoparticles/

BALT VI =0 NEIT AT L F 9, LFENTAROZI T, a- TAITRy-TAIT
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I EMBOREEWEDFIES D, AT F L, VE— T 7 AT OERSE LTHLAT
BB o~ T/ TIIMBEWE, fiart, RGP R E2F L, MH . SIHI T H. . BRERH
REHEHINTWD, Fo, y- TAI T REENRE <, MBHEHA L L TR S

NTN5,
L PEEAIR A — D —tbilie TA Y —]  AR—Lb—T LD
https://metoree.com/categories/2289/

(i) TG
T REFITOWTIIAMZERRF B TH . EREITRIZ 2 STV,
2008 FEEERETHY 700 R ELESLTWVW A,
HR - [ N7 R S S R A AR SR T
MEWNICBIT DT ~T U 7 U FEREFA

(iii) E2MHE

- BB 2 —T ¢
- T S YUE A

- EEMERE T 4 V2 — B

N IUESETN

TV F O %R
BKOLEECTCHHEOH 0N a - TIVIFTTH D, a- T/ FIEESNIEFTITHE <
BWIHEWEZH LT D, EIERICH<, Mg, M3 ER SICbE TN D o:n
SOMEEZFMH LT, Mk, 2 8—2 757 sk, AT A - FFEAD

72 EMRIEVCHBICFIH S Tn S

o - T T Ly TS
THAIFTa - TAI TRy - T T2 EOBE ORGP FET D03, a- T
ST REREE L SNTW5, vy- TAI T 2EETNET S L Eae OfEHET L
T ERET, RERIC a- TAITICZET Do a- TV I FTIERADS 2000C2L b &
V. MEME, SR EOME AR L TND
L Fﬂ?%)ﬂ%ﬁu%*—ﬁ“—tt@ (AR —] H—bX—=T LD
https://metoree.com/categories/2289/

(iv) BFZEBAZEEsp]

O AR TS S A, AR Bk, I8 6, NE ML, I 4B
TV I T ORI 5 K IE BB 0

AR, BMEEERAMIE < R LV SIS ST S, 2 L, g & o

87



F1E HEFULECEEND T /T U T AFEORKROIE

I LY | EEOMHIX 1000°CLL TIZHIE STV D, ARG T, 1200°CE TOIREET
BVRAEELZ IR LUAET 2 Z LIk R e = — 2 7L I FRIBE O ERE
R L 7=,

T DOFER, BRIBAR DEVREZR T 200°C~1000°C T 0.040~0.065W / (m * K) LKW Z & 23D
Doz, 1200°C £ TOBMLFEZ 5 1 7-1%., = OBMRERT20EICHEM Lz, Lo, i
IBEFDE T 2w 7 HEHERT B DYy LA IS/ o 72, 0K L OBVLERIZ K 0 | JEAEIRE
CHNTIRE BN Lz, BLEORRIC R 72, A%, W ROISH BRSNS,

— A EE N B o 2 — B K

7 1 T2 A B P A S e LR KA sk

KRR #EAGFFHIERT 0 Ot

KRR #EAFFIIEET  /INERETL

KRR #EAGRFZEET R 55

HUBL - By AR T 524 5E/58 2% (2021)11 5 (384T H 2021/11/10)
https://www.jstage.jst.go.jp/article/sptj/58/11/58 58.596/ article/-char/ja/#author-information-wrap

© CRDS [ESZAFEBRFEIE N BHA AN IR BB A JEBH S8 B 2 o & —
BHOTFT 2 ICBD LA EE LD TND,

- VF U LA A B

TR —Z B LT, LT LTV DA, AR OBLE ) DRk iRk
PP (RUZmE L) /PE (RUx=F L) /PP EMEN L, Wik PEMEILIEIZ Y 7 b
HEMICHY . TIIFTRT 7 ROa— MNUDOERHEML TWDZ EE2HEA LT
Do

EVZIZ U & LIZHABIZRE W T, SHIESM IT=y 7Lz, N7V IR
(LiNixCoyAlzO2 : NCA) 1EMfiE L THRM STV 5,

« A AR (ERERROMIE, e 0 237 B DNA, RNA, fllfash/hazs & o4

RAEMERC T D B8 L CRIH S 288

NAFHELE LT, ZRETITFZ U E4, a2V b an bG8 EO&RMEL, TV
X7, N a=TREDET IV I AMEL, aF—F v R z—FT =TT b
(PEEK), RV b Fr¥ =T/ A X7 ) L— K (PHEMA)/: ED &R EHEREIT LT

2o
L FFERRR OIS [/ 727 2 mo— « BB (2021 4F) |
[ SZAIFFEBH FEIE B i i B A
https://www.jst.go.jp/crds/pdf/2020/FR/CRDS-FY2020-FR-03.pdf
(v) FIHZEH]

O Kb TR
ERAZILEy TS
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beFmERE, MALES, MALAR L W ML E 2 HE L2 E y T A I T TH D, 2
Dy T FTRATT ) A ZOMILEZFT D720, BHMERD D,

RWIEREE EBEEEET D 2 &b, AN TONRISFE~DISHNHFTE 5,
KLFARIZT TR, 3 =T 4 IR ENEE L W o T fIRTIRIZT 2 Z ENATRETH %,

=T  » TETIIA A GBS 0 A 3 B o0 & F OIS A2 i TE %,

MR o 7L 2 BUER)

WMAEERLE T L A T2 4 2 7 a ] ofki7 v RGN 25 L <. IGEF
® TM-DAR, TM-UF £V & &IZfffli7e o 7V I TR ZBAFE LTz,

REIORE o 7V 2 FBRIE. fERIZIEZR VY 40~100nm TORIFE = > ha— /L3 A[EEZR, &
MET VI THRERSTND, ERE, MEEET I v 7 A BT I v 7 A7
4 T —ETOMMAEIEL TWD,

Hi B : nanotech 2022 [EE T/ 77 /v U—REE. FtEE

@ JIWFZ7 7 A 7 2 I AREtt

T F YL

THNIFTINVE, RX=~A T IR IR B S an A FEETH D,
TR RE 2 T EINT, TARHIE R 2 e L. AR BRIk, SRR, 3 KON
HER (7 AN—=) REODFRT NI T NERYFZTND, BAMEORE W Z & 3R
T, B9, bR, 3 KO 22 0838 - S 2 HRVIC, MRIAV B THEERE N o & —
T4 7=, a =T 1 o TH RIELEAFEOHEIHEN SN TV D,

HiBH : nanotech 2022 HFET /77 / v o—kAE. FEEER

@ HEFLEKRSH

T F YL
FFEBRFE LT K&t s Lic, TAI KO aa A REKRTH S,
ZERILHERE A TR L, S, ke, K oI TS =L L TEDbIL TN D,

(a) BAME Kiv-FEE O OH EDOIFIEIC X 0B N M E
M W)« Rikima—7 12
(b) FEAME FROREREIC X kTR LS LRk
Mg () - Riia—7 4 > 7 # BRI LA ORE, HELEE, ik, MRk
I iy L RN
() Fx VI KM OTERE, 1E¥EMEOM RIZER
ik () - LAk ORh R Tk, BERGAE, AR
(d) MEE B omEwE mArEE o
Mk () « Wik, HERGRME, AhLAHE A
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(e) MEHEME WZIRIC XV BRAFRT 4 v DA ARk
Mg () : RKEm=a—7 1 70 MR BEH LA IRDRR MAEEE, Ty, BRI
i3
() ROSHE FREEPRE < RUSHEICET
Mk () - AR 77 v < IR
ot A TERAS AR — L= LD

https://www.nissanchem.co.jp/products/materials/inorganic/products/04/

(3) HHRSLD U X7 5l 5% 2 757 O

WEZ LD X7 FH

(7) B@h—=RrF ) Fa—7

W@ —ARr T ) Fa—T7520E L T HERT, E<EFOXIERE LT, CNT 1L
WOBTIZ, 7V = = ANTEEZITV, PERITHEPA 7 4 V& — A7 F/3—f%H
TRZUCHEH L TW5, £72, ONTfIEEE T, 7V — 2 l—2NICEBSNTEY ., 1
¥F LTSN TV D, REIT. BRMOBE WA TOMRE 21T\, EEREAHUS L
TW5, OFEEHFIZBNTH, HERMIT2ERATHY, B TREROBEOIY H L,
WIEIRFIZIE, FIREZRBR D BB A BRET 2 K D IC, RS ZHEH L T b, Fi,
E¥EFEDEMIZHONWTHZT T4 U~ A7 LB 2% LT, "WHERR Y OFS Bk
1ToTW5, HADIKIE=T vy UV—FEHE L TWDHIE0, EBEIZIINRNT 7 4L F—
HEPA 7 4 V4 —ZRE L T D, CFRK 29 FEAFEREREELD)

AAREA UHRASHTIZ, TASC & & bI2, HERZREHR RO T2, - 1X< &7
AT OB, B ELZAEHSHRO 7D O G TR e G FHFHMEFIEORRE., B ERE
SR O T2 D OREMFROFRME & HAiT il KIEB 217> T\ 5, EFRaBREHmIZ Nz
LN OBIRERAZIT> TR0, FKF SDSIZEIL TV 5,

- Ty MERW RN G RER A T LTRSS, FEGHIAIZ I A AMEITRR O H iR o

77

13 EBAE L BRI TH ., MM E O B F 2kl mwgh@@oto
« U AD Y R EMIG A T BAR T AR BRI A T L TR AR R

RO LRI T,

B RIBPERE T~ T U TSRS — R

https://www.meti.go.jp/policy/chemical management/other/nano_program.html

CNT%iau/\bﬂ%%%%‘ﬁnﬁmﬂuia“éw X, B8R TN 297> TV D1ED,
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JRFTHERIEE S 2 L CORBEORREZIT> T\ 5,

o, FEEICOWTE, IMTHEEIC ONT 2 AT D6, H25W0IEE0 By ERIc, Tk
2148 3 HARDIRKIERES . BATEE. REEDOT /VKFBBNTA oA 2L
LT, iE 3R 28 M L. RFRESE THEAREL, 7BEICIECE LRV K
INTEHT S & & bic, MIREEEL TW5, CER 29 FEERHEFEREELY)

WEFIE TR AT, AEEOMR L L TN TRatkBE R AR & %
i L. SDSIZHEMEGH - BRETRENE M E L GRdi L Q0 b, RinE BulEE 3L
ZLTEBY, Vo7 o VETHBT 2 EPTICIE HEPA 7 ¢ V¥ — 2%l LT e g
BERELTWD, BENTIIUTOL Y IZEHEINA TS,

- BEREOSKIKEE OPEKIL HEPA 7 4 VX — %l U T REG~PEH LT 5,
c AEEGPNIMNBERBE L, =7 X U= HADTHZ LT, T~ T U T RIS

~FEHHE R,
< T =T VT ORGP CIIRL T ERE 99.9%LL OB~ A 7 il AT )

AMEEFEEB IR OGAETE. EHOREREEHL TS,

- BRNIIRELEERT LN, 2TV U—FBIL, =T VY U7 Uy UL

DORNCREELEDEZHE L T\ D,

L RFPERE T / ~T U TSRS — b

https://www.meti.go.jp/policy/chemical management/other/nano_program.html

() Vo7

ENTY T 7 x AL T D/ FER L, BIEOREIRORKEZ R HK
STELRBREATLHIRFFELE LLFETRIELTBY, ZNH60ERMFEORIEFESLD
TR WT, fERFEO U 2 7B EZIT-> TS, CERL 29 FFEAFHEFEREELD)

() BfbF % OLFLR)

) BibF%> 74 —8H

ROEEERIL, I X<KEFICHELC BEREEN (B 331013 5) (TR B AT
STHEY ., RFHERCHEDE 9.9% DB~ A7 R0 T T4 v A7 RO HOBEK
AL TWD, WEEOEETIE. 7y 2 PVREFEEREERIC X0 1< BIRE A 13
0. EES ENT L OXETRIC X D ANT~OPEH A BV T 5, BLERAFIC VT B &M
{EEDR EE2ED TN D, BIOFEZICBWTYH, R EE BUARD ROVEA
T T ELE R RN OV, (REEEED RE Lo, BPE & RpTHER osikic
£ DA R & AT - FEML T D,

FHBE I OWTIE, B CARRRIEE 2 FEii L T\ D1E0, T/ ~7 U T IVORE R ONE
SBEPIEXRICOWTOHEEBE LT > T D, BIOFEFEHTIT, —MA72R I8 A1k
By CAHILL FHERD) OEARIH LIEBEOIZ, 7/ ~7 VT VTS T 28/
SDS Z#Hils& LTERHEHE # ML TV D, S BICHIOFER TIL, FIC—ERE, 20
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EBERGUH CAMEEOREHE & FM LW 5130, EEFBES» D 0mE, T
fih 7=/ R FIZ BT 22 AT T D IHFMICE L Tl 208 U CTIEERIZAM L TV 5
LZALD D,

L RFPERE T / ~T U T SRR — b

https://www.meti.go.jp/policy/chemical management/other/nano_program.html

(1) F/4&

&7 RA-OREVEF IS OV T ORI OB A TIE, 2021 4 4 HICKINEAS
(European Commission) D{HE # %412 BT 5 F} 72 B 23 (Scientific Committee on Consumer
Safety) L W ERENAH SN TEY, &F /K, @avA N, REEMET /K12
W, FRPRON TV D 72O L EMFHMIIIARFETH DL L LTWDHN, —FH, Zhb
MEHIZIVIAEND &, FFEDNE (FrICITHR & W) (2358 S 405 ATREMED R S 4L
TR, FLEWMPLELNT — 213, BRFEEELEEOREEELRLTND Z &
5. AbbEdLE sy & LT 2IIXBICZ 2 AR T 2 LE R H D & LTV D,

https://ec.europa.eu/health/system/files/2021-08/sccs o 251 0.pdf

SkySproing Nanomaterials,Inco. TiZ ™ = 7% 4 bk FIZ SDS Z A8 L T\ 5723, ZHITIdfGE
WA E DS FEXIZOWTIEH Y T 5 OIS | BEEE DLW E LTHDE 2, BLTO
L B D,

C BRIET T TUERSTREER BRRIOKFEKEUS L, BRMEEMETER L
BHOT, Zhb L OEMITHETS Z &,

-+ BERCHRIS KT 2 HIBRIE D &0 D 03, REAEMEIL A2\,

- B ER TSRS L OVEFE~ DR BN bz,

< BDEAMITIRCXGE Z R LIF S, EMssE~OBRGIIHAERNRMEA N Z5 I L
%

- AR L OMBERMEIC OV TTORBFRIT 0 Hiv TR,

https://ssnano.com/i/u/10035073/h/MSDS/MSDS-2016/SDS_Au_0310DX.pdf

(%) 1

RT BT O EMEFRICOW T ORI OB TIL, 2021 4 5 AIKE - FEZ 5@ 4
5 EMFSEHT (National Institute for Occupational Safety and Health) 2 ¥ T#RF~ 7 Ki 1D 5585~
DIFEL BT L DEE~DHE)] BARENTND,

Z AU KA 100 PLEOBLHIe~ DO FEER T — 2 70 b MIlAFESS DNA 54 & e
PEITRIRENTARAT T D 2 & PO~ DB B2 o7, T A BRI A~ORERE Y
A7 HHEE L, — YR =100nm OHELEE < #E[REE (Recommended Exposure Limit : REL)
E LT O09ug/m (8 NN EE PR EE . Time Weighted Average : TWA) EEXE L. &

(Ag & LTOEREY, ba—A, BEOTEELAY) O 8 TWA & LT 10pg/ niod
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REL Z 5| &t S HERE L TV %,

https://www.cdc.gov/niosh/docs/2021-112/
SkySproing Nanomaterials,Inco.® 7 = 7 %A MIABH L T2 SDSIZFES AL TV DR &
L COERAEEREDO /2L DT TR H 5,

© HMIS* : fEfE (RO . SLKME, RISHEDO WS 1,
* Hazardous Materials Identification System : >K[E OSHA fGERR{RZEHIAE O XD B 1)
T, BRa—T 4 VTR TRE LIALFWE OfERA EMHEKR, RHEET
bOEE, HR, HDOWITFKANLRBE LA UHGD 406 REREFE~D Y
A DEEN O FE T 5BEETET,

- ACGIHTLV (Threshold Limit Value : >K[EPE /A AR SHIC K 2FFAIRE) 0.1mg/mt

-+ PEL (Permissible Exposure Limit : K[E @72 28 4E /I LD

TPRIE< BIREE) TWA0.01
mg/m

+ OEL (Occupational Exposure Limit : H RpEFEMAFEIT X HEER L BIFAIRE)
0.01 mg/m

o, LUTORRRERAEEE RS SN TV D,

< RROT VT VITITEE S D N E TRV,

C TEFLRT EST ENG L CEBRICEEM A E R LTSS,

- B FEER IS R ST,

- BIRITEGCIRIC RN & 5 23, TEAEMEITRRD BTV,

- BEL WAl BEOEED D OSMEAE DIERNA~OEYD AFUZ LD . KR, KK
DERPIE, RIEDOHEROECEZEZ LGS,

- AR X OB MHEFRMEICE T 5+ R A STy,

https://www.ssnano.com/i/u/10035073/h/MSDS/MSDS-2016/SDS_Ag 0115CY.pdf

(7) &
Bk B O EVERFRICEE T 2 R OBIAIIAS LA TH 2R,

SkySproing Nanomaterials,Inco.® 7 = 7 %A ~ EO§kF / ki+ D SDS Flall O fERA FEfE
BEOELRSDIITUTRH %,

« HMIS : ffE (BMEORE) 1. 51k 3, OS2

- #H LD50 : 2,000mg/kg (E/LE > ), 30,000 mgkg (7> F)
+ LDLo : 20mg/kg (7 )

o, LT O fERAEEE RS STV D,
- RPBAMED R,

- S DV EEBEmE e s r . ERL KEOIFIRR) & ORI S Z &,
- MR EHTRITEIED & D 23, TEAEVEIZRR D HAL TV R,

- B FEBRTIIIEG RSB ST,
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- BbAWITErE, MR, o iR, BEAME ITEEE, BEEE 2 EZ LSS,

- REERFTAL . XA SRS SN A ITIIMRHEE 2 & = L5 5,

- aER K OMEMEEMEICET 5 Ha R EHRIIAE S TR,

- AbFEWE T T — Z K% (Registry of Toxic Effects of Chemical Substances, RTECS, K[E
THEE STV DRFIIRN DD BT — Z = A) (ZIFNEG RIS AAMED T
— 2P STV DA, EPA, TARC, NTP, OSHA £ 721X ACGIH (2 X 2 F 28 AMEX 71T
DNTOT —Z TR AT TR,

https://www.ssnano.com/i/u/10035073/h/MSDS/MSDS-2016/SDS_Fe 0915SJ.pdf

—J7. Fe203 F / hi+ D SDS TIIfEMRAFMERIEDO F 2 b DITITLL TR H 5,
+ ACGIH TLV 5mg/nt
* PEL15mg/mi (& A R), Smg/mi (FERIRDOEIE)

ZOMUTOEH-BLRH STV D,

© AAVEIT IR,

< BEL BREAL. TAR =TV LABLOEORE. TRV YLEOEMITET S Z L,

o MRSOPER RIS & D 05, EAEMEITERD BTV R0,

- B ER IR Bl S Tz,

CGREOITIE, T, EL R, BEOE, IR, EEEE 2 LS5,

- REERFPAL . XA SRS SN A ITIIRHEE 2 & = L5 5,

- SRR L OMEMERNEICEE T S H o IR DL TR,

- AvFEWE T T — Z K% (Registry of Toxic Effects of Chemical Substances, RTECS, K[E
THEE SN TV DRFIRN DD BT — Z = A) (TG RIS AMEDT
— I BPHE STV D,

https://www.ssnano.com/i/u/10035073/h/MSDS/MSDS-2016/SDS_Fe203 3310DX.pdf

() =vorn

= VI R DL AR RIZ BT 2 Bl QBRI H ATV RN,

SkySproing Nanomaterials,Inco.® ¥V = 7 %A ~ LD = 7 LF ki1 SDS Gl O FF AR
RIREREOER DT TR H L (U T=y 7 vdh D W0EEOER LG THTiLh
Ni & LCORE),

+ ACGIH TLV 1.5mg/mi (W AFRIREZRI 1, A X V), 0.2mg/m (W ANRJBREZRRL 1. ANy

{bE%) . 0.1 mg/m (RAFTREZRKLF-. Al E))

- PEL 1 mg/m

- BA 1mg/m

Z DM OFH STV D ERfERA EEFHRIILL T TH D,
C EWHBME R AT D, KL IR BRI KT D,
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- e B ktEmES u S o e UBEE Y. i, T =T & OHEAITRET D 2
Lo
© b a— ATEREIBRIEIR G AR LSS,

- IR ER R D B D

© B A~OEEIZ L0 EAEESEE Z 0 15D,

- B FESR TGRS B S,

C =T ABIOEOIEWL, =y FVEERE L TRDNDRERZRZ LGS, %
Teiih, i BREAR I LD, = v 7 /WTiB S 28 O BEIRITKGE ~DFE D
IER DD LEZ BN TVWD,

- AR K OB BT D F o R EHITA 5 TRV,

B AMEIZ DUV TIE, EPA (Environmental Protection Agency, K[EERIRERGET) . TARC
(International Agency for Research on Cancer : [E[FE723 AMFFCHEES) 512 & 0 RARIZ 0
T %, 728 RTECS IZIFEBIRIERLH B ANMED T — 2 B S T 5,
https://www.ssnano.com/i/u/10035073/h/MSDS/MSDS-2016/SDS_Ni_9213SG.pdf
% 7. SkySproing Nanomaterials,Inco. TI/% NiO 7~/ Fi - H 8L L T\ 523, £ D SDS
(ZRLH O ERERAFEMIIUL T TH 5,

- OSHA AEM « R AN, Mi~OERlESEA FE, FEREIEER & 5,

+ GHS 7~V DL EMAFLEE « fiifR (Danger)

s WA LGS, 7T LAF—, WEIER, 62 WITRINEE 2 Z 3 rTREME H 2,

« BRI LT3, BEFREME., ETRE~ORIEAEZ LGD,

- IR~OR AR Z LS5,

- BEROGE. AEO RN,

-« HMIS 5tk « A EHME 2. rIAME X OW RO fERRME T 0,

- 2MEFENE  LD50 50mg/kg (< A)

- TOML; BREREENE - REME, BRI RE - R, PRI T TR R AR, AR R
PE. BTN, 36 KUY GHS OF el R A FE RENT <8, ABIXKERL) 2o
WTITAHZRT — 213 L,

https://www.ssnano.com/i/u/10035073/h/MSDS/MSDS-2016/SDS_NiO_5410SC.pdf

(=) /&8 —2A
WL a—RXF 77 AN—OREMHFHE
IR PEEBINRAITERT R eR AR
LT OEHEREIE L TR LTV
B R—RF ) T 7 A N— O - EREOFFIE
B —2RF T 7 A R—OFEERR FIAE
s A —RF ) T 7 A N=ROFOISHEE O - 1 < BRI
- TR
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- R S
HiHL : https:/riss.aist.go.jp/nanosafety/cnf/

B n—2F )77 A NN—OBIBFHIECHOWNTONIERE (202241 H 7 RH)

PEEHANFR AR OMFFERE & L C.” Genotoxicity assessment of cellulose nanofibrils
using a standard battery of in vitro and in vivo assays” & @8 L 72fF5E5m 3073, Toxicology Reports
(Elsevier)|Z 35U C 2021 4F 12 A 16 FAHTF CRAF S -,

tra—2F ) Ty A N~/ u—RF 7 47 V)L (CNF)E, FELE L CHiIFES
D05, MR TR R EZ RO Z LD BRAMED Y 27 BREEINTND, 2
D72, OECD DT A M A FT A AHES & MEEIRIGRE B (Ames i) . ~
U AV 74—~ TK R, invitro e KR E R ER, 7 v MR IMZRBRZ i L, 1k
FERRIC LV /ERL S 4172 TEMPO E2{k CNF 36 L OWERUIER CNF OB =73 2 3 E4h L 7=,
AMFROFHEIL, Bl D Ty RARA U N THLBIRFIRNER L ORRE 2L LTz
AFHORER (Blmtalii Ny 7 —) I2X 0 BlesEa i Gaoicain L2,

CNF DR LA O— Rk, AW, = R R EDRMEICIER LN B4y
B L, et noBaEEsiie 32 LR, B o7, 2ok, Rt
# L 72 TEMPO B£{t CNF 35 L OBk CNF 13, BinmiEam S e L7,

Aiw I, ENCHFEBRE AN BT = L % — - PEZERAITR G BRFE NS (NEDO) D L3RS
[ AT VR FR AL 22 in S 77 1 ZAHANBHSECNF ZaetEaHiiFik] B XY TRFEVE
RAESICEMT 2 8vn—2F ) 7 7 A S —BE IS, CNF R A EAfr DB % k72
R IR ISR U 7oA S A DO BRSE & ekl ORI OLEONTZ D TH
2
LU > 7 https://doi.org/10.1016/j.toxrep.2021.12.006
HiHL : https://riss.aist.go.jp/nanosafety/2022/01/07/toxrep2022/

BELo—2F ) 77 A R_R—BIOEALa—2F ) 7 U AZVOEREBICET 55
A
IR PEETINRAITERT R eR IR

e —RF ) Ty A~/ ra—RF 7 7 UL (CNF)L, #FbeE LTS
L7, fHEIR TR R E A RS Z b AR~ Y AT PREINTWD, i
. CNF OAEFREEICET 2B ENA PO RERIND L)oo Te, £ 2T, #HIRH
miEEEZ AT DL r—AF /7 U ZAH )L (CNC) &, CNF OAREEE B L Lk,
FMAEEER (vitro)ds KX OB S8R (vivo)llZ B3~ A F 9t L& U A ME L7z,
ALY A b
* Review

+ CNF/vitro
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+ CNF/vivo
+ CNClvitro
+ CNC/vivo
Hi# : https:/riss.aist.go.jp/nanosafety/cnf/others/publications2022/

(%) EF Ky b

(¥) FrRU~—

BIE, WFSEBHREEMECTH Y, HHITFEHT SN AR S 5, (U 27 5HEIZEE T 2 1
TS STV

(R) =R TTv7
H—R T T I HEIZII—R T T 7 DREMIZHONT, LTFTO LI &8
TW5,

(1) =R 7771, UTO LKUCQOEMMNL, THEH L B LT 2 BTl
<, X, ZOREMIZE L GRERHREICE Y R CERB SN CE 2L, BifE4d
FEHHINTWAI =R T T 7S TUIELHDTH D,

O H—=ARr77yr708EF, 19 40FRUITHELINTELLTE [FAVT 7 —
RAE] MEARTHY . X, FRMRIZIE (72T Lok LS, TOH%BKEL
Lo TRV, 2D, RiFOV A XAbHAFEL ERiNS T/ A X TED- T
[AYA4AR

Q@ H—RrT Ty DOWE (R A XE) X, A—A—D0E> THIRELD LR,

(i) B—=R>T7 7 v 7 OREEHICET 2R fF & LT, EUCLP THIE (EU
Classification, Labelling and Packaging of substances and mixtures 2L T EU CLP i & #§3) @
1 F 1235 T ICBA (International Carbon Black Association) 18 A — 71— H AR A — 71 —4 £
DA—=R T Z v 7 BREA—P L ARSI T, RTOMERAEMHEAIZOWT Malf sk
Y] ELTBITHONTWDEFIDND D, . BIRFAE TAM I L THUHRY R
S ORGRITHEE . PERE Y OFTHEDHEN TN D,

(iii) ICBA OfEt « DRI WNTH, 4 WEDO A —R 7T v 7 85 TI50 55835
BT DEFME (ah— M) ORRTH., FEE ~DIE< L BN AMEDIR B
RIZROM S o= ERB SN - TS,

(v) D=7 T w7 OFENAMEZFL, BIERICE D2FEFRA - & b OREENI

DFEFRZ LD X IZFHli 3 57 CTH72 %, TARC (International Agency for Research on Cancer)
TMET > M XD EEDRED ARG R THTER BN T2 T2 D, BB AMEDEZ, TIX57 2
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Bl & L7 (“BE MIHLTEBAMETHL D LV eV Xy, a—b —ER83%
M), —7F. EU, [E GHS ®/L—/LTld, b F TOELRERENRIETHIIT, B E
BRC. FRHOBRERE T CTHIENRENTH, ZOA D =K LNE h~DIEH & BN 5 2>
TIRWIRD . BERAMESFETE L2 E LTS, K- T, EU, [Ei# GHS TIT“K s34k
(not classfiied)” /3 ¥HIZ 72 > T\ %,

(v) BARDH—R 7T v 7 Has LTI UEORFHNIESE RO R LM< FiRT 5
bLOTHD,
O RWENZEFOD—Rr77 v 7id, BUILEIC O W TORBRREZAE L TEY
BRSO v, HOERBIN RS TWD
Q@ =R T Ty, BHELERINGAE - SN TW OB THY . /A
ATHLHMB EFE>TMD T/ MEE R~ & T £, 7/ VA XTHD
Z e RET 2B Z e S D N E TR,
https://carbonblack.biz/safety01.html
BT, =R 7Ty 7 B — RN BR W ERiEE L TAE T B —R 7
7 v 7 O« BURIES - LA - I LOEEFE T —R 077 v 7 Bl adgdt) (2
LDFEED, KAELTWND,
https://carbonblack.biz/pdf/guidelines7th.pdf

(&) BLT V=7 A

T T ORENE

T T REICEMRTR L BEANICITERMETH D, — 5T, BEROT LI T
ZIVH O ST, BORE, MRS R~DERBE L 5 2 B RN H 5D T, AN
XM~ X7 12 EORERAEN L TR S MERH D, TAITREOZRT—4
=Mk E TAITFTET Y MIRASEDL L, MR SN TRIELZISEZ L
ZENHEESNATVD,
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LT 4 b0 iThiiz, R A & OEBEICHRE LR, 20 X5 ko Hh
TEZERIT., < OFEBBRENSINT S Z ENEETH D LTz,

NNI Z ki 5 7= OIC BB S OMEEIL, INNLIZ B P ORI IEE I/
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T NASEM &) % 3 L 72,

BEIS A REE 7 0 2%, BUEB L OO T/ 77 7 v P —i%ER% R&D)2 2 =2 =T
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LovL, AT 2 =7 ¢ 1%, 20 4EA0IC NNI OFENLIZ D7 N 5 7 JFE ) D % < HMKIR
ELTYTIEEDZEERR L, T/ A RT, WEROFMOBOER 2B TE
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LA BEENTWRERITESNT, LT AT T 2] AT 5,

BEH A OEERERIL. T/ ~T U T ADHRET TR, BHERR R PR
THZ LI, N\HOERFELRELZRET L2 L THD, BitbOBRBITI, MY -
1EHY - #HSR0528 (BLS), alffME - 2480 - 2 - 77 & X (IDEA), WD HETH 53
MRS AR B R EFENES END, 20550 B, MAEICEEENE L, EFEL
HoTW5b, HRL~ULOBFZEIZIE, STEM /35 OEF 72 A BSEETH 523, [RIREHZEE
KOWFEE DB 72> T D, WIFEET O TR ORMPNLETH Y | EFH
RN EBIEMHT D2 TR, TATTORE~OEREYR—NL, #HE L HEHHO
N—=U 7 OB EATREICT D, BT DB OGN JFANEL, NNIOFTXTO
M S b,

NNIOEESEKIEF /77 /vy —ala=T 122K — b3

W25 20 FFEORBRIZESNT, FHTLOWNNLEMAMSEIX, /77 / av—aia=7
4 BEEVR—FL, A=V TFTDSOOHETRTEAESELZODIFIE R
H=ALERPELTND, ZZTHE, TRODAD=ALE—fiae LTHENT 5, %H
BEEZERT DO, TREDAD=XLNED LI ITTER SN T D005/, LT
DERBYTHD, NNHLEBIOE &M T 0 7T LTI, T _XTOEEREOEHE)
e T T o —EWETAEOICHAILAE ) A a2 =T A ORI TH D, ZOFHHE
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WH ZEThotr, FEMEaL A= 280 ) a7 ML, NN Y9 THrET
YLD Thol, T/ VAT ARSHOERZBX CHRIERIND L) IChoTaT
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F T 7 a T —OERIIAFRTHY, NNIOEELEETH VKT T\ D

(2) EPA. TSCALZFWE DV A 7 FMIZB 545 % D Jidh

EPA. TSCALFEWED Y A 7 SB35 45t 0 H#t & 583
202146 H 30 H

WAL
EPA 7L A F 7 4 A (press@epa.gov)

Uy by (202146 H30 B) AH., KEERERET (EPA)IL. ATBHEIZ L2 HEWE
HUHNE (TSCANZ ISV A7 FHIIC BT 2 EEARBORA T & &0 10 FEOLFE
IZOWTHEZD Y A7 -l i #t 2 383% Uiz, ZOLFEWE DV A7 Gl B K OVEE

AELTHDHLE2—% T, (LFWENLZRIHER I, T XTOMRE R#ES 572
@f%éoﬁﬁEﬁ\ﬂ%%ﬁﬁﬁ\ﬁﬁé%®VH:w%§ﬁﬂ4?y-AUxﬁ%®
KFFESCZ DMOFEFITHESNT, LEa—Shie,

[EPA 1X, B —E R 22T Lo iz Ede, 3 Co Mk °ff
MENMEEMEOLEMIZONTa Iy P L, AHERER LIZBORAE R L 51% DT #03E
ROGEZEE L, SHlOMEEZBEEREL, 2 L TRbEE R Z SIMEEWEICE &
LAREMED B D NAx HRi#T HZ L THDH) & EPALTFMEL A - 15Y4P5 1L R D Michal
Freedhoff Rl 5131k~ 7=,

EHEATELENEEEDEICE L) A7 2RET L, BEINTRVWI AT v X
VAV NTHZ L%, EPAIZTSCAIZ L > TEBMF TN TWD, RADBERIZITLLTD
I %G I, EPA ITRMEH K ONERIC S W= 1T (LFEWEIC L 5 B TR WY R
IInHANAERETDHLHTETLHTHA D,

I3 BREBOBRFHER & BRRBRHIRICBIT A7 YV —=0 7 LA TOIFRL BIZET 5 H
Y KA
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ATECME T TIXR MO 10 DU 27 FHI T, KR K BEMIZOWTO—RERDIEL
AR Lo lo, EuE, IX<@EREN, 7V —r 7k, B HEECEKEL] (Safe
Drinking Water Act), KE L7 E12 Ko TITITHIH LT 73880 S 405 rTREMED &
MO ThD, £lo, FEDIX BRIEZERA LT, Aaifiils (B 21X, T3EkuR 2
DOHE) 12BN TIELS TS D ATREMED HW AR L 2T 0T W AR DI ER 721X <
BRI DWW T Ok « BURRYZRALERIC SR 20k L7z,

LA4-TFFH AN TO Y R 7 Gl AR L O FEMIC IV T, EPA IZRFEDIE<
FERRIE . AR B, EEZITXOTWERZFHE L T\ ole, D7D,
EPA |E 1,4-V A F P AT DOV TEBIKRC KRG 72 E DX BRI A BN L, #iEH - ik
H7e U A7 G SR SN ARIED L L TRAET D 14-UA4 X O AR &bk
AL, 14X D) 275 HliAZFH - BARTHTETHDH, BB, 14-VFFH
DY A7 TN ASGET T 25 A1, BAEREDANI AT Y v 7 a Xy a7,

U A7 3l B RFEDIELS BRI A BRI LT Z &3, o 10 FBEOLEWED S H 6
FEREIC R U Chenipr s O R B ORI G 2 X 232022V TC, SBICFEL SRS T
EThHD, 206 >DLFEWE LIX, kAT LYy, M) rZav=F Ly UELRE,
N—r7nmarnxF L NMP, BLOX1-7eE®7ma U Thd,

Z OFEE O E S BT IR A T VWU A7 &2 B2 532N LT, EPA I
BB KRB L OHEKICOWTIHMET 27201 A 7 U —=0 7 L-ULOFEZRE LT
Do ZOFIRI, BRI L CRRER L OVKICEE L2 2 < BICEB T 5 BB T
WY 27 OHEIZ, BEFOT —# B I EHE W5,

ST LT, AEATRNY A2 SRATHISEICEE L0 20 5 3R H bh
77 biE. BPAIEY A7 w3 U Ay MA— AR EICED T ETh b, 1. ZOFET
PR R A % 2 U BB TR 2 7 BT B B\ D SR A5 = L AT
ERVHA. b L EBHTRATO Y X7~ XU AL b FIEC L5 TAEITRL Y 22
PIHES 5 &0 ) fEREB/ SN 5E, EPA 1B L C X v G 7213 < B7F
iz Ji L. LFWED Y 27 F A ML T 5 TETH D,

SEERY:, ZNHDART ) —=2 T ORMAR L HiE, 1 >E713EE O /LW E 2
FAULIERRE T v 7 ax v Mok, (bEWEICET 2R EMEES OB 2%
HTETHD,

8 AR E O
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B&AD 10 O FWE DB U A 7 FHIIZIBW T, RIBGEIL MR, &I
B AR R (PPE) ARt S, WENIHEH LTWA Z L 2RI LTV, Lo
L. PPEfEHER OT —# X, PPE XNHIZH & IS, BUICER LTS &)
AMEDOREZREL TS, ZORHEZEMT L. VA7 2L, OV Tixl X
IR AT A MV VIR RGE R A RFE L 2R W ATREME D B D

Z ZCEPA X, ALFWED Y X7 HIEZAT O BRI, PPEBSZE BRI S h T &
WO RHREEZ RETZ&IC Lz, ZORDVIC, AHETRWY 27 (545 HiEE L
T, VA=Y A FFat 2280 T PPE i HICET B ISR N 2 (R
51O DD FiEERET D TETH D,

BAID 10 DY 27 GHfilZ 3T PPE 2] L7256 S L 2RWIEE OF < B
fTOITNWDDOT, FZmoirT 208372\, LiarL, PPEfHZRHEICL T [EEEH
TRWY 2713780 & LIfflo 10 EOILFME D 5 5 6 IOV T, U A7
B ofamo—MnEb b itErd 5, BAEMICIE, kA TFLry | -7 rE7 1N
>, HBCD, NMP, X—ZnpnxF L 14-U4FH o OfHAFMEICE W TITY 275
BT D RIREMEDR & 5.

YRI=RP A2 MIBATT DILEHE

HBCD, PV29, BLOT A_Z L (/3= K 1: BAM) ([ZO0WTU R 7 FEHilA R
Too BUE, TNHDOY RAZFHMIZY AV <RV AL MREEZRFT LI H5THY %
WH72 7 7 e —F ThdHE EPAIFEZEZ TS, 4%, PPEICOWTREL, 203501k
M%T:owT%A%&Uxﬁﬂﬁ%ﬁﬁﬁ#é%ﬁf%éoit URAT~FP AL b
CHIRHIZEY M, 2D 3 OOLFEMEICEET 50—V EH, 10 BE O WEOH T
WW@%®_ﬁék%széo

A B E (Whole chemical) 7 7 & —F

ATECME T Tlid. EPA M FIE OIS L ICE B TRW Y 27 Z BBl L <
wtoTxA B 2RO 10 FEEOFWE, BLOEKRY R PFETH% OH
WD 2BDEFWEIZOWT, Sl E AR D LR - T &iT 225, #
AE’HK%% 4 (whole chemical) & U CHEHFF ISR —E RS HILIEEB TRV Y 27 OH|
EIL 1 EOTETH D, EPA L. &FIDO 10 DY 27 FHIIZHBWTEERTRWY 27 034
SAOMB RN T ERSRIFIZOW TR, BN ShicmBafilm 5T ETH L, £
D%, EDALFEMEIZONWTHEITRWY A7 HEZ [WE AR (Whole substance)| &
LTHETL, N7 U w7 ar s NETHOTETHD,

120



Wi3E /T VT NEOREM R AT D LCEELEZ L EEBINICET HMA - 94T

TSCA ® U A7 ZHIIZBAT 5 & 672 5 15T, https://www.epa.gov/assessing-and-managing-

chemicals-under-tsca/chemicals-undergoing-risk-evaluation-under-tsca % Z & < 72 & 1),

(3) KECDC CKEEREPETESE > % —) (Centers for Disease Control and Prevention)

KE DL CHEHAETITEESNTWBIREREEO T —R ) Fa—T B0/
7 7 A N—(CNT/F)DEZRME~DEE

PR H: 202141 H 5 H
PBefmA: Aaron Erdely, Ph.D., Kelly Fraser, Vamsi Kodali Ph.D., Charles Geraci, Ph.D., CIH,
FAIHA, Matthew Dahm, PhD, MPH, and Mary K. Schubauer-Berigan, PhD

H—RoF ) Fa—TRF ) 774 3— (CNT/F)D X 572 NTEIZRF 7 MEHT., EE)
LEAMEIOREICELE T, ZLDEEIEMEZLTEL L, 20 b RE ML 5T
HBNTVD, oL, ZNEIIEFIZHRIZL TWDIRHEITEZ, WAT S EANCEEZRIT
THRREME D & D, RSO BORRRMEZ IR L, 7 0 —/L RTOE B EITV, i
U EEART LT, TNLOMEZH A LR OZ272E0 & FiTd 5
HEPMMEESND,

KIE-EU OF 7 OBREE, fEE, BRI W TORIKE, F/~7 U T VOREE X
IEREICHRE L, EERTEBICHER SN TWEO LR UMEZ FAWT, EEOMHZ2HE
L7 COIX BAHIIC E D WIFEMEEZIT ) 2 LA E LT D, RiEBEIN
72 NIOSH O —# DO HE Tl CNT/FIZBT 29I oBmw7ram A & BE fThh b
X< Bl L O b OREFERBICBE T 2R & RO, BUEEER CHEA ST
HMEHZ DWW COEBEN MR EZ R LTV D, ZOFE T, AESNZIENY O
CNT/F 7213 T/l < | AFERZRICREIZA—T 4 7 %0 L TEIE LTEHMERS, 26 O
MOAFEINTE-E R, SESERMETRST A 79 A 7 Wik T2 EFBERY B
TW5,

ZOYVY—=ZAD 1 HoODF Y= ME, CNTF 24 5 3B#E 01T < §& & Uk 5 s
e D A HEM: 2 S D RRITRO A SRR S 1S 5 2, 20 LB DR T, RO EE T ORS
DI BEFHE Lz, ZOWREN S KETIE, ESRERN R D4 7D CNT/F
WELE - RSN TS Z ERHALMNT R -T2, BIE, KEOMH TE - FIAShTn
% & 9 ZRE IR CNT/F 12OV T, Hﬁ%VNi@WMME@ﬁ:ﬁWTbﬂXWVQP
ZZ T, [ A XDEIRD CNT/F MEE R AATSSA . [FRROFMEZ RT OO0 L)
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MR DML S 472, fxiff. Particle and Fibre Toxicology 7t (Z ¥8#l & 417 7@ 3

[Physicochemical characterization and genotoxicity of the broad class of carbon nanotubes and
nanofibers used or produced in U.S. facilities] TlX, ZOREZEDY EIFTW\W5, E¥ELERK
NEELHTDITH, ERMAECNOREOB AN O b, CNT/F Ok~ 2B LR &
FIEEM & OBREZEET D Z ENEETH D,

RN

A RIO—EOMFTIX, Rzt COX< B2 2310, KERFEN RIS F 7213
D> TNWBELEEH—RTF ) F2—7 MWCNDGFEIEE B —R T ) 7 7 A 13—
(CNF)2 FiJE, #FRL C CNTF 20, BT 2 4 DO EE AT 2 — X 254l L7z,
BRI 72 CNT/F OFEEIT, KEOHFBHE D —ROIIZBEINDAREMEOH D b DL
RETDLOIGBRIR L, 7TFEHE O MWCNT T& 5 Mitsui-7/MWCNT-7 [X, IARC Tt |
WX DRBADTARENENH D E SN TNWHZE (FL—TF2B) L. 450FM AT
A—=BIZONWTRBEIHEONTERBEOEET =408 HDZ Enb, R F~—riEE L
CEMEihz,

BIED 4 OD/RT A —220F, BEENE. RIE, WEFRHEL, B RXOWAEBIT &R
N DRI DIRDENLIZ CNT/E SIFAET D 2 EBNEEN TV =, CNTF OFMEZFHET 5
ZOk®Y v a T, TTOMEREPIC R REG S L, BRI s ENE
WEHIE S 7o, RIE, JWESERIZE L, BiSVBATICBE 3 2 H9ERE ROFEM 72 AR L. BIfElE
R Th D, X< BEAMORER, F7BF OB NI DY > 70T, BUHgHECE Bk HE
TR EEENR L Z RO Z NP LIETD, Kbz EEER (F713EE
L 7= CNT/F #1&) OFREIAE 2 5 Lo R H /e WE L B REE & 37 L 72, BB HEMEL,
CNT/F BRIE, BLA b LA, /IMETEAL. DNA " AU 258+ 5008 5 TRl L
T=o RIRMEET U 7N MEYLEARE DO B X OISR & MG B Tl
SNz, PRSI OEAIL, K 20EICDED AN TT MBI O E 7 v—Fb L, ik
DAL IR IN 2 BfR3 5 72D OB T T a —F IS H BN EE A AT 5 2 b
EHRRICL TS, ZOET U7X, WELFPRRE & Bk % 7o BtERE 3 & OBk 2 514
T 57D, MBI RIS 7 v—"T1 (7 T A% —(k) T2 FEEZRIET 5,

J¢ WL IH

FRBERIZLUTOMEY Th D,

ETO CNTF RFBEOFEMEZH DI TIERV, TOZ L3, KE, WEENZEL, M
SBAT A T LI IRO T X BIci Sh 3,

FS LIEOTMIG TR <, BRI HERHE 2 FEIICHUET 5 = & T, ONTF %
KXV —BLEEEOr T I —ICHETHENTEX D,

TXTOCNTF 1%, &HOREOBLEMEL R LT, IMEOIRK, MIdOEEA N LA
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W53k
Acronym Term

ACRs Acute to Chronic Toxicity Value Ratios
ADME Absorption, Distribution, Metabolism, and Excretion
AICIS Australian Industrial Chemicals Introduction Scheme
AOP Adverse Outcome Pathway
BAF Bioaccumulation factor
BAL Bronchoalveolar lavage
BCF Bioconcentration factor
BMD Benchmark dose
BMDLx Benchmark dose lower confidence limit
CEPA Canadian Environmental Protection Act, 1999
CLP Classification, Labelling and Packaging, EU
CNT Carbon NanoTubes
DNELs Derived no effect levels
DSL Domestic Substance List, Canada
ECHA European Chemicals Agency
EFSA European Food Safety Authority
EPA Environmental Protection Agency, US
FAIR Findable, Accessible, Interoperable and Reusable
GD Guidance document
GHS Globally Harmonized System of Classification and Labelling of Chemicals
IATA Integrated Approach to Testing and Assessment
ICP-MS Inductively Coupled Plasma Mass Spectroscopy
ICRP International Commission on Radiological Protection
ISO International Organization for Standardization
ISO/TR ISO Technical Report
ITS Intelligent Testing Strategy
KE Key event
KOW Octanol-water partition coefficient
Kp Generic partition coefficient between any two phases (e.g. soil-water etc.)
LOAEL Lowest observed adverse effect level
MIE Molecular initiating event
MN Manufactured nanomaterial
NAM New approach methodology
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nano-Ti02 Nano titanium dioxide

NECID Nano Exposure & Contextual Information Database

NICNAS National Industrial Chemicals Notification and Assessment Scheme
NIOSH National Institute for Occupational Safety and Health, US

NOAEL No observed adverse effect level

NRC National Research Council, US

NRCWE National Research Centre for the Working Environment, Denmark
NTP National Toxicology Program, US

OECD Organisation for Economic Co-operation and Development

OEL Occupational Exposure Limit

OSHA Occupational Safety and Health Administration, US

PBPK Physiologically based pharmacokinetic

PDCA cycle Plan-do-check-act cycle

PEROSH Partnership of European Research in Occupational Safety and Health
PMN Pre-Manufacture Notification

PNEC Predicted no effect concentration

QSAR Quantitative Structure-Activity Relationship

QSPR Quantitative Structure Property Relationship

RAF Risk Assessment Framework, Canada

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals, EU
REL Reference Exposure Limit

ROS Reactive oxygen species

SB4N SimpleBox4nano

SbD Safe(r)-by-design

SCENIHR Scientific Committee on Emerging and Newly Identified Health Risks, EU
SMPS ScaNNIng Mobility Particle Sizing

SNAc Significant New Activity, Canada

TDI Tolerable daily intake

TG Test Guidelines

TK Toxicokinetic

TSCA Toxic Substances Control Act, US

WPEA OECD Working Party for Exposure Assessments

WPMN OECD Working Party on Manufactured Nanomaterials
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- WEAESERIEE O FI(OECD 2008) « WRd ERm OKISIRMEZ N2 2) . BB, ki
B IR, RHEfE, Ry
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DL TR GBINAZ2A& T R E 1B L0 B B IS~ D EAEN 72 A REME)
< AERERSBERE W IBINARBRETEM ST A — X O, Bl ZIE, BREESM T TO(LEM
17 &6 N D oy ENE RS KOV MRE

152



HESMTERER - BB OIS HE D0 & £ OFIER

&
~
1

Wo2mE VAR TRAAY FOfS - AT

25. —fEM T BEA A ROJFERIIMLEFEL E T /T VT VEE O & I ARET
HoDH, ZNHITIFUTOLDEEL ;

1) WEORE

2) E LR

3) LEEROVHESE ML O ONTERE~D R

4) REEEmB L UEEH)

5) BRI, ArBd. 1SR L OMEIEADME) e 5 NS T/ <7 U TV OETER Ze w
FARIC, NRC(Q009)i%, U A7 T A XL hFEGRICBIT 2 B2 BB
T, AEMEORE, #EHETEAA L M, E<ETEAA L, BLOU A7 HE

EEEMHETLE LTS,

L2275, OECDR010) X, 7/ ~T UTNADY X7 T EAAY MIXT DA H
FHEIZOWTOHEITIFEL TW0H E LTS,

AKETIE, T /T VTNADY AT THERAAY Faembbl-wIlEET X @i
A s FIATO®PE, FFlC, AFREERT — X ORE S NIRGL, RIS, hX LD
WFZE LD SRR« FIATZ XV L TW DGO 10 4#(2010-2020)12 72 S fu 7= #E4x
I Do

26. bELOMEAL, WU T— 2ty OIE, FiEORYM, BIOREABOITEO
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% 1.1
NRC(2009) 25

PHASE 1

Problem Formulation

and Scoping

PHASE 2

Risk Assessment

Planning and Conduct of

VA THAA ORI ERKIETHY AT R=2AOBRBED T L —LT—7

PHASE 3
Risk Management

Y

Questions including but
not limited to:

¢ What problems or
concerns are
associated with
existing or expected
conditions?

*  What potential options
exist for altering
problematic
conditions?

*  What risk or other
assessments are
necessary to evaluate
possible options under
the given context?

Stage 1: Planning

What is necessary to characterize risks of existing
conditions and effects of proposed options? What level
of uncertainty and variability is appropriate?

v

Stage 2: Risk Assessment

Hazard Identification
Dose-Response Assessment

Y

Exposure Assessment ‘

*Risk
Characterisa-
tion

v

NO

A

Y

Stage 3: Confirmation of Utility

Does the assessment have the attributes called for in

planning?

Does the assessment provide sufficient information to
discriminate among risk management options?
Has the assessment been satisfactorily peer-reviewed?

Risk Management incl.
appraisal of:

* Relative benefits of
all options?

¢ Effects on other
factors(incl. costs)

¢ Uncertainties

¢ Decision on
options

¢ Communication

¢ Effectiveness of the
decision

A T

YES

INTERNALAND EXTERNALSTAKEHOLDER INVOLVEMENT

* Involvement of decision-mabker, technical specialists, and other stakeholders should not compromise the technical assessment of risk
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Physico-chemical properties
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Stability of Nanomaterials and the Use of the Data for Media)
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Materials step
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3.1. Physico-chemical properties characterisation and reporting (For details, refer to Sections

22.1,2.2.2,23,2.54,and 2.5.10)

In the context of nanomaterials, their potential to induce harm is determined by their physico-
chemical parameters such as, size, shape, chemical structure, surface properties including
charge and their ability to interact with the surrounding milieu (biological or environmental). In
addition, route, level and duration of exposure play an important role in determining the effects.
Although research conducted so far has identified some characteristics of nanomaterials that
can be used to group them based on their structural or chemical properties, a clear
understanding of how any modification to the original material may induce changes in its
biological or toxicological behaviour has not fully been considered in the interpretation of
results. Such changes include changes in post-exposure fate and toxicokinetics. This is due to
lack of detailed physico-chemical data on the nanomaterials tested and inconsistency in
reporting standards. As a result, there is a critical need for research to identify the necessary
measurands to assess in a context-specific manner and need for establishing harmonised

reporting standards.
Research needs

® The development of a repository of reference nanomaterials reflective of real-life applications,
for investigation in toxicological studies. Consideration of next generation nanomaterials or
advanced materials for inclusion in this repository as their uses in products is steadily
increasing. Current repositories of JRC and Fraunhofer consist of a wide variety of
nanomaterials that are accessible by all researchers. However, these may not be reflective of
nanomaterials in the environment.

® Identification of ‘fit for purpose’ physico-chemical properties, generation of thorough and
complete data on physico-chemical properties of nanomaterials prior to exposure, during the
exposure in the relevant medium of exposure and post-exposure in the biological or
environmental matrices. For example, characterisation of aerosol, degree of agglomeration in
the associated medium, etc. Where necessary, this should also include characterisation of
temporal stability of materials through storage, handling, preparation, etc.

® [dentification of the most relevant (specific to nanomaterials and/or exposure conditions, type
of endpoints), and reliable techniques for characterisation. The choice of technique may depend
on how widely a method has been used for characterising nanomaterials, for which a large
literature base exists and/or analytical techniques that have well developed protocols, are
validated in interlaboratory studies and applicable to a broad variety of nanomaterials classes.

® Development of standardised protocols for characterization techniques and harmonised
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standards for reporting physico-chemical data (e.g. templates for recording similar level of
details and type of information). Where possible, inclusion of strategies to compare results from

different techniques measuring the same measurand.

3.2. Nanomaterial exposure assessment — workers, consumers, environment (For details, refer

to Sections 2.4 and 2.6.1)

In general, exposure assessments in realistic conditions are lacking; exposure of workers at
the production facilities during different stages of the materials life cycle, population exposure
via releases to the environment from industrial facilities, and data on nanomaterials present in
nano-enabled products as well as on their potential exposure.

Owing to lack of labelling requirements, it has been challenging to identify products
containing nanomaterials. High throughput techniques that allow screening of multitude of
products for nanomaterials’ presence are lacking as well. In addition, data on concentrations in
and releases from consumer products into environment and transportation, translocation and
persistence of nanomaterials in the environmental media, is lacking.

Therefore, understanding how nanomaterials’ physico-chemical properties (e.g. morphology,
heteroagglomeration, surface chemistry, size, etc.) impact their transformation, translocation
and clearance during its journey through different environmental and biological media, and how
this compares to non-nanomaterials, is an important area requiring immediate attention.

Moreover, the detection limit of currently available conventional methods to measure
particles in the environment and workplace is limited. Thus, development of more sensitive and
reliable methodologies to measure and characterize nanoparticles with lower detection limits is
required. In addition, decision on logic models for exposure assessment based on particle
morphology needs to be developed; and new or improvement of existing simulation approaches

is also needed.
Research needs

For humans, the occupational setting is the most likely situation in which (low-dose) chronic
exposure to nanomaterials occurs, usually through inhalation. To date, no occupational
nanomaterial-related diseases has been reported, however reliable exposure biomarkers still
have to be identified, and also robust methodologies to characterise exposure have to be
implemented.

Development of tools and models to estimate, predict and quantify release or emission of
nanoparticles to the environment and, human (workers and consumers) and environmental
exposure during the normal use of products and across the life cycle of products, is an urgent

need to comply with regulatory requirements. While generalisation in methodologies is
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preferred, for now, for nanomaterials a case-by-case approach is envisioned.

®  Generation of data for model validation which will support environmental exposure
assessments; development of trends in behaviour of nanomaterials including: i) comparing how
specific properties of nanomaterials relate to biological effects; and ii) how different media
affect these properties.

® Studies characterising and quantifying free versus matrix-bound nanomaterials are needed.
These studies should detail the experimental conditions that lead to release of nanomaterials
and the characteristics of the matrix.

® Example: better understanding of nanomaterials release from food packaging and understanding
of mechanisms of migration to inform product and process design.

® Development or optimisation of techniques for rapid screening of products on the market that
may contain nanomaterials is needed. An inventory of products that potentially contain
nanomaterials will help guide the research priorities.

® [t is assumed that substantive human exposures to nanomaterials is in its early stages. It is,
therefore, important to identify the likelihood of population exposure to evaluate and validate
initial risk estimates, e.g. confirm that estimated no-effect scenarios indeed do not lead to
adverse impacts. This requires advancing epidemiological approaches and developing
biomonitoring techniques.

®  Although not necessary for risk assessment, development of tools and techniques to
characterise bio-corona and understanding the ways that secreted biomolecules or NOM may
alter the stability, identity and toxicity of nanomaterials towards organisms. A question could be
whether a bio- or eco-corona increases or decreases toxicity of nanomaterials towards
organisms, e.g. by impacting passive uptake, active uptake by consumption, cell-mediated

endocytosis, etc.

3.3. Toxicity assessment, Dose metrics and dosimetry (For details, refer to Section 2.2.4)

Mass is the universal metric used for describing chemical exposure. For nanomaterials, this
can be tricky, and mass may not be sufficient to describe the dose for different nanomaterials of
the same chemical composition. Other metrics have been suggested, which include particle
number or surface area. However, sensitive analytical methods are not available to effectively
measure the particle number, and surface area may not be applicable to all nanomaterials. Thus,
as stated in the previous chapter, the metric used may be subjected to the type of experiment or
nanomaterial used and, in some cases, a combination of different metrics may be necessary. For
example, mass may be the correct unit of measurement for soluble metal oxides, while particle
number may be relevant for high aspect ratio fibres. Moreover, understanding of delivered

versus biologically active dose is also critical for risk assessments. Effective
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methods/techniques to measure these are not available at present.
Research needs

Comparison of different dose metrics (e.g. mass, particle number, surface area). This is
particularly important where exposure metrics differ from those used in hazard assessment.
The required analytical methods for effective measurement of biologically active dose are still
under development. Research in this area is needed as differentiating between the delivered,

tissue retained and biologically active dose is important.

3.4. Toxicity assessment, Toxicokinetics — study design (For details, refer to Sections 2.5 and

especially 2.5.1, 2.5.2, and also 2.6.2)

The preliminary results from the nanotoxicology research conducted so far suggest that
ADME of nanomaterials differs from that of chemical substances. ADME of chemical
substances is governed by diffusion, active transport, metabolism by enzymes and excretion. In
contrast, the ADME of nanomaterials is dependent on their interaction with cells and
internalisation, surface adsorption/opsonisation or binding to biomolecules and size-associated
properties. An OECD workshop on toxicokinetics suggested that OECD TG 417 for chemicals
may be applied to nanoparticles, but provides several specific recommendations for
consideration. A new TG is under development to specifically address minimum requirements
of the study design, which will be based on the expected presence or retention of nanomaterials
in the different target tissues and the ability to detect the nanomaterials, or in case of labelled
nanomaterials, detection of the radiolabel, fluorescent functional group or chemical components
of the nanomaterials in tissues.

Many factors, such as dissolution kinetics of the particles and sensitivity of the techniques
used for the detection, will influence the interpretation of results.

In a recent review, Oberddrster and Kuhlbusch further elaborate on specific biokinetics study
design requirements for nanomaterials that should be included in the specified new TG as well
as in TGs 412 and 413. Key considerations for the study design will include dosing regimen,
duration of the recovery period and critical samples for the analysis. In addition, the study
design will include minimum material characterisation requirements, which may be tailored to

different nanomaterials and their properties.
Research needs

Understanding the properties of nanomaterials, including particle kinetics in biological systems
(i.e. absorption, distribution, metabolism, and excretion — ADME), which influence the internal

dose, biopersistence and bioaccumulation. This will assist risk assessors in interpreting results
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from toxicology studies and can be used to inform predictive toxicokinetic modelling.

® Quantitative analysis of nanomaterials post-exposure in different biological compartments
including tissue, organs, and excretes to determine the distribution, fate and clearance of
nanomaterials.

® (larification on the dependence of persistency and tissue concentration in time on the
dissolution rate in physiological media.

® (larification of the impact of administration mode (inhalation vs. intratracheal, diet vs. gavage)
on toxicokinetics.

® (larification of the impact of dispersion and characteristics of MNs within the administration

matrix on the toxicokinetics of MNs.

3.5. Ecological Effect Research Needs (For details, refer to Sections 2.5 and especially 2.5.3
and 2.5.9)

For environmental risk assessment lack of knowledge on the behaviour and fate processes
(including transformations) of nanomaterials in the environment induce the main uncertainties.
This lack of knowledge extends to all levels, including fate and behaviour towards and in the
different environmental compartments, fate and behaviour in test systems, and in environmental
organisms. For specific effect assessments this should be taken into account, including the

choice of test species.
Research needs

® Identification of representative species for use in species sensitivity distributions for different
compartments, including lower trophic species (e.g. mycorrhizal fungi) which are potentially
different from the current fish, daphnia, algae paradigm. The purpose of this research is to
determine which species are the optimal representative test species for use in quantifying risk.
In identifying the representative test species, exposure frequency (related to environmental
compartment and organism’s behaviour), and any differences in sensitivity in different life
stages should be considered as well.

® Development of methods for predicting bioaccumulation and the potential for food chain
transfer to occur. Identify mechanisms of bioaccumulation within a whole organism and
working towards quantifying relevant ADME processes.

®  Generation of data to support validation of extrapolations and uncertainty factors for regulatory
decision-making, potentially including acute-to-chronic ecological toxicity or chronic toxicity

data considering trophic levels and environmental habitat zones.
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3.6. Predictive computational models - Validated models for predicting properties of
nanomaterials responsible for harm and for prediction of adverse effects (For details, refer to

Sections 2.4.5, 2.5.6, and 2.5.7)

At present, generation of nanomaterial structure and activity models, development of
databases to facilitate modelling, QSAR and computational approaches that enable
categorization and grouping of materials for prioritisation for toxicity testing or for decision-
making, is not fully achieved. This is mainly due to the lack of a minimum number of physico-
chemical and toxicological datasets representing several nanomaterial variants. One example
where progress is made, is the National Toxicology Program’s Integrated Chemical
Environment (ICE). These tools will facilitate the prediction of toxicity and provide weight-of-

evidence to validate other empirical data being generated.
Research Needs

Further standardisation of methodologies and protocols for toxicity testing, which will further
improve generation of high-quality data.

A large database with high-quality data for a wide variety of materials with diverse properties.
Design of individual in vivo or in vitro studies involving a number of materials varying in one
or two physico-chemical properties to understand how biological or toxicological behaviour of
nanomaterial is influenced by their properties. Detailed measurement and consistent reporting
of various physico-chemical properties is very critical for such studies, which is linked to
research needs described above.

Studies involving life cycle analysis of nanomaterials. Life cycle analysis in this context refers
to the journey of nanomaterials from the stage of their preparation for exposure to the stage of
excretion from the organisms in in vivo experiments or subcellular localisation in in vitro
cellular models.

One crucial knowledge gap for (Q)SARs is the lack of computational methodologies for the
calculation of nano-specific descriptors. For example, due to the size and structural complexity
of nanomaterials and the presence of heavy atoms, it is currently difficult to obtain a realistic
description of a nanomaterial surface structure that is supposed to play a role in toxicity and fate
mechanisms (Burello 2018). Given that determination of surface characterisation for umpteen
number of nanomaterials is not feasible in the short term, prioritisation of nanomaterials for
inclusion in such studies is needed. Prioritised nanomaterials could be those that pose the
highest risk or have highest economic benefit.

Collection and organisation of the available nano-QSAR tools under common analysis
platforms (Afantitis 2020), which enables benchmarking and validation of available models.
This is crucial for their adoption for risk assessment purposes.

Development of strategies and models that allow inclusion of non-standard data (e.g. high-
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content omics data) and integration of heterogeneous types of data (combination of standard

and non-standard data from different sources) in predictive modelling.

3.7. Animal alternatives, novel approach methodologies (For details, refer to Sections 2.1,

2.5.6,and 2.5.7)

The investment and time required to test the number of nanomaterials that require assessment
necessitates consideration of non-testing or tiered testing approaches involving in vitro, in silico
and in chemico approaches. Unlike for chemicals, a reliable database of in vivo studies is not
available for nanomaterials. The question then is how to perform formal validation of a test
method or an approach in the absence of gold standard animal toxicity data. Risk assessors are
encouraged to stay informed of on-going developments in this field, in particular the increasing
number of validated non- animal methods, e.g. the European Union Reference Laboratory for
alternatives to animal testing (EURL-ECVAM), the Interagency Coordinating Committee on
the Validation of Alternative Methods (ICCVAM), or the latest OECD Test Guidelines for the
latest updates.

Approaches such as Intelligent Testing Strategies (ITSs) are proposed and are expected to
promote efficient assessment of nanomaterials without the need for testing each size or variant
individually. A research need is to implement ITSs in case studies to a set of representative
nanomaterials and demonstrate its effectiveness in decision making. Similarly, Integrated
Approaches for Testing and Assessment (IATAs) form another approach that integrates and
weights information from multiple and all available sources (properties, in silico models, in
vivo and in vitro data, epidemiology data and other sources) to derive conclusions on the hazard
of substances. Significant work is underway for use of IATAs in informing grouping of
nanomaterials. However, more case studies are needed to evaluate IATAs in regulatory decision
making for nanomaterials.

For these approaches to be successful, the foundation has to be mechanisms based.
Integration of AOP thinking in research at the stage of problem formulation is critical as it will
enable grounding of the scientific issue being investigated and provide an experimentally
supported decision backbone. Construction of AOPs identifying the KEs at the molecular,
cellular and tissue level organisation that are predictive of effects in vivo at the organism and
population levels is important. These AOPs will help identify lower-tier in vitro tests that can be
used to predict higher-tier in vivo results, eliminating the need to use organisms/animals during
testing. Anchoring endpoints, assays or tests to KEs will allow evaluation of test relevance to

assessing in vivo effects of nanomaterials.
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Research needs

Identifying nanomaterial-specific and nanomaterial relevant toxicological endpoints, or nano-
specific considerations for the toxicological endpoints employed to assess chemicals. This line
of research will ensure that risk assessors are identifying all appropriate biological responses
that may lead to adverse outcomes (OECD, 2019a; OECD, 2019b). While there is consensus in
the field that nanomaterial-specific adverse outcomes may not exist, the underlying mechanisms
of toxicity induced by nanomaterials may be different from those known for chemicals.
Moreover, as stated earlier, some toxicity endpoints are not routinely investigated for chemicals.
Development and implementation of AOPs in nanomaterial safety screening

A standardised template for recording and communicating data that uses consistent terminology
should be developed. Data interpretation standards must be developed. Although in vitro assays
have been routinely used for testing chemicals and nanomaterials alike, they were mainly
employed for the purposes of identifying toxicity mechanisms. However, for the data to be
relevant in regulatory decision making, the test and the results have to be anchored to a
regulatory endpoint, which is traditionally a disease or an adverse outcome. Thus, all in vitro
experimental designs must be prepared to answer questions such as,

What do the selected endpoints assess? Are the in vitro endpoints anchored to a Key Event or
multiple Key events in an AOP?

What is the endpoint predicting in the context of a response at the organism level or toxicity of
interest?

What are the most appropriate assays available to measure the endpoint?

How is the new assay comparable to an old assay?

Are harmonised protocols and readily available? What are the limitations of the approach and
methodology?

How do exposure (duration and quantity), selection of test systems and models impact the
mechanism depicted in an AOP?

Does reporting of in vitro study results address questions such as, why is the in vitro study
being conducted and what is the scientific problem being investigated?

Who are end users? Who should be involved/ Are the right experts identified?

The future research should focus on further evaluating the assays for their predictive
performance (sensitivity, reproducibility and reliability) and establish data interpretation
strategies for each of the assays/endpoints developed. A base dataset using representative
nanomaterials must be generated for each of the methods to assess the reproducibility and
reliability of each of the assays developed. The results can be verified against a benchmark in
vivo dataset (where available), or by conducting limited in vivo experiments for a targeted set

of nanomaterials that were positive hits in the in vitro testing.
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Strategies and guidance need to be developed for formal validation of a test method in the

absence of gold standard animal toxicity data.

3.8. Nanoinformatics (For details, please refer to Sections 2.2.3, and 2.5.8)

With the urge to reduce or replace animal tests with mechanisms-based lower-tier animal
alternatives or computational methods, more and more studies are generating data that is non-
standard such as high content (omics), high throughput, use of organoids, etc. However,
interpretation of such data for regulatory uptake has been challenging. It is important to note

that these types of data will become more and more common.
Research needs

® Standard operating protocols (SOPs), and data reporting and data analysis, quality control
including suitable standards or benchmarks, and analysis algorithms have to be developed,
established, standardised and/or harmonised. The regulatory acceptance criteria have to be
developed and areas of regulatory applications have to be identified. Appropriate training
courses to analyse these novel non-standard data in a consistent manner must be established.

® Appropriate data management strategies are a fundamental requirement for efficient nano-
bioinformatics. For example, databases for storing omics data in standardised formats are
available and provide access to nanomaterials associated omics data. However, metadata and
associated toxicological and physico-chemical data requires nanomaterial specific databases
capable of linking to the external omics databases. In addition, sustainable plans to store and
share data widely for the common good (i.e. FAIR data), have to be established.

® onsistent ontology and reporting standards: Many different types of instruments, methods, and
protocols are employed to generate data and inconsistent terminology is used to interpret and
describe results. This poses challenges in integrating data from diverse sources and studies
towards deriving a unified interpretation. This has also resulted in inconsistent ontology, which
makes cross comparison of study results and methods challenging. There is a need for

standardised data collection and reporting templates in hazard assessment.
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PRAEAEIZ BRI S 417- FDTR 22455 3C#E(Nanotechnologies-High throughput screening method
for nanoparticles toxicity using 3D modelcells)iZ, YeZE T 572 LIZT /R F(NPs)IZIE < & &
72 3D E T VR O MR EENE DA BIICE IS DWW CE & 23 A2 - 5 Hik A fR k3
LHDTHD,
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HH 39, wL—37 *F—U— K 12021) by N DE®ZL
HA 3.10. AT 4 *F—U— K 12021) 2k v T 51EHRZ L
IHA 3.1, AV z—F *F—U—F [2021) 2t > T 2EHRZ L
HE 3.12. H[EH *F—U— K 12021) IZb v N DHE®RARL
IHE 3.13. K[E *F—U— K 12021) IZb >y N DHE®RARL

IHH 3.14. ICAPO (EhyEE[EFREEF 2 (OECD )
kF—TU— K 12021 (2t v T DiEHRAR L

Fa4'E RBRGEBLOT B RAA Y b ~ORERRTIESR DTS NOBRICET o 1%

b
HE 4.1, K *F—U— K 12021) by N DE®RRL
HH 42, RAY *F—U— K 12021) by N DE®RRL
HH 43, HA *F—U— K 12021) by NI DE®RRL
HH 44, FH[E *F—U— K 12021) by NI DE®RRL

HHE 45 AToF

123 $#  GRACIOUS(www.h2020gracious.eu)ix, F/~7 U 7 /VEHD 7 v —7{bB LY
— K77 v 2AOFERNRE % WREICT 2 T2 O ORMFER— 2O 2 AT T 2 &3
A A=V ETHEU T BT 27 N THD, KT vV =2 MI 202149 HICHK T
Do BUESNOBEREZYTTND Z &1L, FHIFEICZZ b DA D IATAELE . £
LT A D 2= =T A REDOHRTH Y . B4/ &R L Dm0 =— X350 %
N — BT D P 2 RGET D72, FIFRRE OB MR M2 RO 2N T2 S 51
BHZT olzba—P =T L R =RV 7 by =T RELZTFTHEEIC D
HDODA—P =T A R ThH D,
OECD Guidance on Grouping of Chemicals |Z3W\Ti%, -/ ~7 U 7 AVHICET 2HE O

-

BHEDOT-DOMEH D2 AL Ty =y LRSS, RIVMIiE, 2
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DTBL 2T DA /=T —=Th D,

THH 46, AUz—T

125 %k AU = —F UREFZ B, BUZ R Y =2 b Horizon2020 Z A% L T %
BIORIMA & GRACIOUS 7'u ¥ =7 b BETHEELH N2 L T0D, ATrY =7
ME 2021 KT 5,
NanoSolvelT(Innovative Nanoinformatics models and tools) $ Horizon2020 7’2 <= 7 kO H
IZH Y | insilico IATA i Z T/ ~7 U TVEADORE O & LMD oIk S
TEITSE D EALZRF>TWD, AV—T (FIRX—F—D—D& LT, F/H 1D
LIS KT T T B L MR B O TR E DT ZED = D2y Fo R a2 b—Ya v
Y45,

HA 4.7. HEE

126 ¥ GRACIOUS 7’12 ¥ =7 MI 2018 HIAE V. B4R CTH 25 ECHA,
NIOSH, Health Canada B0 %5211 T, /RO 7 —T b0 — K7 7 v AEE K
BT 2700 Az bR LT 5, BIEIX, SFHIRIC L2 BE LTBh ., /%
TOHFEFIMIE S 2P NROREIN—TREFICL VTR TH S,

127 $#:  NanoSolvelT 7w =7 MI, BAVITI 2 =7 4 [ZEHATRBIZT 27207 7 7
A NP VH—T 2 — A% 2=V ETPRIET VAL TEBY, B RE
BEIE BEET NV CORPADILEI NG, Bl ZIEE—XEBMO X 5 7B b0 TR E
TSR D X O A B ENRE T, 1B 7 =7 B0 THIO - D OREFE T
N, ELTHI v I AT—=r 77— (RSM) ~D7=HD QSAR E7 /M b i v hE &
2%,

Category Description URL
Exposure IMulti-box aerosol occupational exposure
https://aerosol.cloud.nanosolveit.eu/
(Occupational) model
Exposure NanoFase WSO Environmental exposure
https://nanofase.cloud.nanosolveit.eu/
(Environmental) model

Deep Learning/ Image [Deep Learning model to predict NM
https://deepdaph.cloud.nanosolveit.eu/

Analysis exposure effects on Daphnia Magna

Biokinetics [Human Inhalation Model https://lungexposure.cloud.nanosolveit.cu/
Cytotoxicity (Cell Viability) Prediction

QSAR/Read-across https://cellviability.cloud.nanosolveit.eu/
for Metal Oxide NPs

QSAR/Read-across  [Read-Across Model for Zeta Potential  |https://zetapotential.cloud.nanosolveit.cu/
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IPrediction

QSAR/Read-across

IMS3bD Zeta Potential Predictive Model

https://mszeta.cloud.nanosolveit.eu/

QSAR/Read-across

'Vythos (Gold NM cell association, CNT

absorption coefficients)

https://vythos.cloud.nanosolveit.eu/

QSAR/Read-across

INanoPot (logP, Zeta Potential in water,

Cellular Uptake of A549 of Gold ENM)

https://nanopot.cloud.nanosolveit.eu/

Omics Analysis

eUTOPIA - Preprocessing and analysis of

omics data

https://eutopia.cloud.nanosolveit.eu/eUT

OPIA/

Omics Analysis

IFunMappOne-Visualisation of molecular

biology experiments

https://funmappone.cloud.NanoSolvelT.e

u/

QSAR/Read-across

Cytotoxicity(Cell Viability)Classification
Model

https://cytotoxicity.cloud.nanosolveit.eu/

Biokinetics /Integrated

NanoSolvelT IATA:

IPBPK models and ntegration with the

https://exposurepbpk.cloud.nanosolveit.eu

Application
occupational exposure model
FSE s M (BEOR/AT Ly 7 R) IZET OB IO EITBEE
HHESL A—ARUT *F—U—F [2021) 2k v T oF@RARL
HHS52. EU *F—U—F 12021) 12k v M@ L
HHS53. 7TV A *F—T—F 12021) Tk v b OE®RARL
HH 54, KA

148 BfR (U RZ7 7R A L MEMEM) X, DI OEWmMENEENIZERE L T\ 5,
*BR L, ettt Bl (CBT 2BUNAITRER S NV—T 2 AN ST, v 7 T 7881
2020 4F 11 HIZB 2720, JLERDE D 10 AO R D K0 @R 2l i g S v MRk
720, 28T (EMFRHFEEB LU BMU (REE - BRERE - BIREE) BMilboTz, %2
SAE 2021 4 3 AR STz,

IHH 5.5.

A2V T

150 Joubt Bl E WS @R Yy 7 R BRI EERICETAA X ) T IROID I T 7 L
VAL, AEZ Y THREE O SIDE LT ISS LoULIZ BT 2021 4E 10 HICBRE S L

Do
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HHS6 AT724

151 RIVM (X, OECD WPMN D7z OISl BHI BT D E Rt R 2 Lo =7 7L
—7 O ThDH, HEX, FREMEZ I N—T L Oiimc 2021 5 HIITWER S
womlE WPMN21 I Tl 3 2 TE Ch D, 1EEFHINL, EEHMERD AT v 7D
RETT,

HH 57 AUz—T v

154 5510 [\l BT T 2 EERS#IL, EUEEDO 7 ey =7 FTH S BIORIMA,
GRACIUS 35 X U PATROLS #:[F CTHRM L ST, F /<7 U 7VHEICIR &3 5eim bl &
LTI ZREREM B~ DR T 2B 0 A K Ul S N Te, A7 7 Lo 2132021
4 HICBE ST, 380 4L LS E 1572,

JHH 5.8 Zi[E
158 # ¥ HSE(Health and Safety Executive)/cimff £t~ v 2 = 7 1(2020/2021)D H#E1X
* [RFEAR—ZADEMENN D ORET< #) IZBI3 5 HSEIZ X 2 DKt

6B BFZCERE E IR - (Jei) (T ) BB (BxIE. ZeVEDRYE, HAEIRF
72 HEATEHIEG) ~Ob MERER I WERITREL SO RBE~OHHE O

HHG61 A—ANUT
161 71 = 7 |k SolarCircle (https : //projekte.ffg.at/projekt/3828182 ; H#fif] 2020-2021
F) 1F, e T AGA PR, BT Ry b CIGS, AHYER & O R B OIS E
HIZREREE Y A7 & U S A VAR E 2 EMERIICEHM T 2 Z L 2 B & LT s, HBLIL
DOh L KGR EBHINIZHEHIND, 20Ty r ML, BARERE AMEERE
(BOKU, H#& : Eva-Kathrin Ehmoser) (ZX > Ta—7 4 x— S TW5H, /X— |k
FT—lE, INFRTTT—RKRFY Y (KU), WEEFEERT. U 2 AR B
FeHT. 3 K OVIKU O = L F —HF5E7T,

164 ERA-net 7’11 ¥ = 7 b SafeLiBatt (11/2020-10/2023)7% 2021 4E 3 H . &I OF|ERFRAE
DI—rvay AR VBBENT, Zo7ad=r M, 71— OBEREIRKFM
OB E Db THDE (V—F—, 7 )T — Mt R4 YOBAMBLIY
INERIS (F)D e 2222 @), 72 =27 b [SafeLiBatt] O &7 A%, %4
TR [RE72 B v R T4 7 U F U bA A B 2ndL-LIB)DBIFE & i D 7= DR #
HEEEZ T2 2 Th o, SBREFEMT, RIS ESE R Y —ROIGH, FIZER
HEVEADOISHN S 2 O IT R P CRIEREMT 5 L Bbh b, TOfER, FEHO
BRAZ S EFICEEN AT EREE T A 7 7Y v FUAT A0M b 22 <
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gﬁh

BT 5ThHAH9, 2ndL-LIB DG TOZIT ANSILDToOIT, BERIR Y 27 & 24
DORE, Frgt il RetEZ R T 272D OFHI A EE L 72 5, L7275 T, 2ndL-LIB DZ4:
ERIEIARRCTHD, BHHZEET 272010, 77V r—va a2 AL, BES
PR ~OEPEL AT 5, EEARERE U UIHIRNRMELE, Ny T U OEH
P, PEEREICBIT DGO RO m B, FrliE7e T r—~ AN H D,

167 NanoSyn2 7’m ¥ = 727 hE, BNN (HEEE @ AFalk) ([ZHEf#Si, BMK (RfEAEH) -
BRBE - TR X— - BEWE - B - T/ n VB ORI BT, 202142 AL
BRLAS T 2022 1 HIZK T ESND, a7 OIEL, 7/ a3a=7 1 ODHERLFEET
HO, EDOaIa=7 4L, A—A MU 7T D BNN, Nanonet-AT, ¥ FESG-Nano TH
0. oA —2 K~ T TOREE FlZIEX, Nano Trust) LT 5720 TV, 7/ 7
7 ) ny— LB B % [E 5 & ERRR AR AR (B 21X, EU NanoSafety
Cluster, INISS-nano, ETP Sustainable chemistry, Microfluidics = X = =7 ) %59 %
T Th s,

181 EU-H2020 V& 44242 NMBP-16 723 = 7 h HARMLESS— & 7215 7 A~
b & RO REL - AR A T U P = BT A b & Safe-by-Design ¥kl (BR%E 1 2021
H 1 H) [ZmiF T, BNN GHE#EIE : Susanne Resch) (2K > CTHAR— FILTW5D, 248
A ) RX—=varryru—F FMERREOCRL, FI9T74 v T aia=s
— g B RIZEBRL TV,

182 ZNEM5ETHHDE LT, BNN GHEHESE : Susanne Resch) 73R D DIZRHE- LT
W5, EU-H2020 7’1 ¥ = 7 |k DIAGONAL-g%#HY — /v & A R4 12K % sAfe DEA
A=) U SN FEEERICIY DRI ZH ) v L TFar R—x hEn—r
F =T T (kR 2021 4E 5 A) REHC K 2280k, MR, FIERERE O
B, ala=r—varBIOELKTHD,

HH62. HWFH
195 7 : 9XTONM X< TBERIT, @UamtRRro hai, $abb NM OFE
BB L UMDY h e — LA EGA LT b DR ESFT S,

KTE OIF#—FRFHRY)

- PremKumarathasan, Nazila Nazemof, Dalibor Breznan, Erica Blais, James Gomes, Renaud

- Prem Kumarathasan, Nazila Nazemof, Dalibor Breznan, Erica Blais, James Gomes, Renaud
Vincent, Mohan Babu and Sadhna Phanse. Amorphous silica nanoparticle exposures can lead to

mitochondrial proteomic changes. (In internal review) Presentations at Scientific meetings:

- 2020 N. Nazemof, D. Breznan, E. Blais, J. Gomes, M. Babu and R. Vincent, P. Kumarathasan.
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Effects of exposure to pristine and surface-modified amorphous SiO2 nanoparticles on
mitochondrial proteins from macrophage cells. Health Canada Science Forum, January 20-21.
Ottawa, Canada.-2020N, Nazemof, D, Breznan, E, Blais. J, Gomes. M, Babu., R,
Vincent, P, Kumarathasan

- 2020 P.Kumarathasan, D. Breznan, N. Nazemof, E. Blais, A. Tayabali, J. Gomes, M. Babu and R.
Vincent. Nanomaterial toxicity in vitro and impacts of physicochemical properties: SiO2, TiO2,
ZnO nanoforms. Technological Advances in Science, Medicine and Engineering Conference and
Workshop-Virtual meeting 2020, August 22-23.

- 2020P.Kumarathasan, D, Breznan, N, Nazemof, E, Blais, A, Tayabali, J, Gomes,
M, Babu. R.Vincent

* 2020 Prem Kumarathasan, Nazila Nazemof, Dalibor Breznan, Erica Blais, James Gomes, Renaud
Vincent and Mohan Babu. Proteomics in in vitro toxicity screening of amorphous silica.
nanoforms. 19th Human Proteome Organization (HUPO) World Congress- Virtual meeting
HUPO connect 2020, October 19-22.

- 2020Prem Kumarathasan, Nazila Nazemof, Dalibor Breznan, Erica Blais, James Gomes,
Renaud Vincent, MohanBabu

- 2020 N. Nazemof, N. Assudani, D. Breznan, Y. Dirieh, E. Blais, Linda Johnston, A. Tayabali, J.
Gomes and P.Kumarathasan. In vitro cytotoxicity characteristics of ZnO nanoforms. Society of
Toxicology Canada 52nd Annual Meeting-virtual meeting, Nov 30-Dec 02.

-2020N, Nazemof, N.Assudani, D.Breznan, Y. Diriech, E. Blais, Linda Johnston, A.
Tayabali, J. Gomes, P. Kumarathasan

* 2021 N. Nazemof, D. Breznan, Y. Dirieh, E. Blais, Linda Johnston, A. Tayabali, J. Gomes and
P.Kumarathasan. Exposure of mouse monocyte/macrophage (J774) & human lung epithelial
(A459) cells to ZnO nanoforms, and in vitro cytotoxic responses. NanoTox 2021-virtual meeting,
April 20-22.

- 2021N. Nazemof, D. Breznan, Y. Dirich, E.Blais, Linda Johnston, A. Tayabali, J.

Gomes, P. Kumarathasan

HH 6.5. EU

202 WRINZEBRIIEGT, EUICKRIT AL A/ X—a v DI O EERSFERT 0 )
Z 5T 5 Horizon EU 288 L. 2021 006 22T NTCTF e /T AaFEiEi L T\ b
()= b FVENOBITEIEL, aaF 7 4 LAD/SRF I w7 L BU DR
DFEHIT 3T 2 R TREZ2 [FEIC MR T~ 5 72012 147 f& Fv), FEC Wi, A
@ Info Days HorizonEU 725 H AFTX 5,

HHG6.7. FAY
208 HHHEWMILKE (BMBF)iL. ZOMEWFIE T v 7 F & THES S &~ (2015-
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2025)DHHAA DO HF T, HEHH T E MBS -NanoCared.0] @ F &y 7 IZBHT 5 R E 72
WFZERAE 7 0 Y = 7 MIEEZIRHEEL TV D, 20204E 11 H26 BD Y T AL —25%T
%, BERMEZ -7 0y =27 FORHOMENERE L TEEINT,

209 BEafEtE 2 e e 7 FOFEIIC OV TIL, Web N— 2Dk L OV —#
77 v N7 4 — 2 DANA (www.nanopartikel.info/www.nanoobjects.info) & 2 i,
[DaNa4.0-87 L < BEFNCTLRRT 7V r—ya V457 —4 ) Biigkhd, &
DLEEMIZEE LT BMBF IZ L > TE@RE SR Faia=r— g Tud=y
N CHD (BIEkAFS : 03XP0282; M : 01.03.2020 - 28.02.2023), D7 rYx” hT
X, FEOMENAFREREICEE CHLAREENR S 5008 20, FIXAMOREN
INOOWE EHEMT DRREMEDRH DN E D, £72 8O L5 BT 5 ATREMEN B 5
IOV TOER Zf > T\ 5, BUEDOKHEWIZED b O T F IR BRIE, —ik
ICHfRE CE D HIETHEH I TV D,

210 E#ALY R 7 FHEAFFERT (BRI, IROWFFET v 7T MZEE LT\ 5,

‘BfR %, HLWEUH2020 7= hO/X— hF—ThHo, ZO7ay=7 ML, &7

AR NHDT 7 BB (HARN) & 2258003 MR B iR A 2 T C 2020 4 2 HIZBAlA STz,
HARMLESS %, BI# T 5 EREROMRKEEBE L T, Hd N7 A M LU
HEMS (IATA) 2 BF T 5,
‘BfR %, # LV EUH2020 7’7 2= b POLYRISK (POLYRISK-FA7= B DEREEIZ T 5
YA unBIOT ) TT AT I IHYE DO NE~DIT L §F & AEREE OBfFE) D/S—
Ff—y 207y MI20214F 4 HICcSNT, 2L, ~1 7 ue7I72AFy 7
BLOSF ) 7T AF v Zhi+ (MNP)D NDOFEEE L BjEE U 2 7 D AJREMEZ &+ 5,

POLYRISK I%, MNP IZ Lo Th7eb I ot — R, 1Z<HE, BELWY X7 OFHli & %
BT DD, TNA—TB IO — F7 7 o A Z &, 3T 5 IATA % BA%
THZEERHMELTWD,

HH 68 AXVUT
212 AXZ VTN, T /77 7 aP—0@BENN BN AT BT oA T et ADH
Y& HAE Lz, oo 2500 NMBP-13 722 = 7 k NANORIGO 5 & Tf RiskGONE & 1
JIL T, Gov4Nano 7’ v =7 MIELTW5S, F 2 BT —% DN (oF
D, 774274 778V EVT ¢, HAERM, BIXOHERHAMNE) omk
I%. GovdNano DFFEDHIETH D, ZOIEEDHD 1 21%, BEFDOT / ZatT —%
OHFAMETH D, SESERT—ARZT T, T—FWEOFIE X2 L —Ta v
MHET—HOFRICELE T, BOIZELETHMLZY —7 7 —R@EH I T
%, (QSAR X—AD 7T 7 u—FBIWEHITa—F—T7 1L KU —72 U 27§l —
JVCOFHM, ZAUBE LT, ISSITEBFEMET — % OFFI I ot 72 il A
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Z 3% L, FAlRification 7' 2B RIZHBIT DR bEER=—AZEZELVITL TS, =
DRI LT, UTFOREEGRSIER ST,

- C. Bossa, C. Andreoli, M. Bakker, F. Barone, 1. DeAngelis, N. Jeliazkova,, P. Nymark,
C.L.,Battistelli. 2021. QSAR approaches for safety assessment of nanomaterials: how FA(I)R are
we? (2021) 328, Abstract to 19th International Workshop on (Q)SAR in Environmental and
Health Sciences. QSAR 2021

- Jeliazkova N., Apostolova M.D., Andreoli C., Barone F., Barrick A., Battistelli C, Bossa C.,
BoteaPetcu A., Chatel A., De Angelis 1., Dusinska M., El Yamani N, Gheorghe D., Giusti A.,
GomezFernandez P., Grafstrom R., Gromelski M., Raun Jacobsen N., Jeliazkov V., Alstrup Jensen
K., Kochev N., Kohonen P., Manier N., Mariussen E., Mech A., Navas J.M., Paskaleva V.,
Precupas A., Puzyn T., Rasmussen K., Ritchie P., Rodriguez Llopis I., Rundén-Pran E., Sandu R.,
Shandilya N, Tanasescu S, Haase A and Nymark P. 2021. Towards FAIR nanosafety data. Nature
Nanotechnology 16, 644—654, https://doi.org/10.1038/s41565-021-00911-6

- Giusti, A. Atluri R., Tsekovska Gajewicz A, Apostolova MD, Battistelli C.L., Bleeker E., Bossa C.,
Bouillard J., Dusinska M., Gomez Fernandez P., Grafstromk R., Gromelski M., Yordan
Handzhiyskid Nicklas Raun Jacobsenb Paula Jantunenm Alstrup Jensen K., Mech A., Navas J.M.,
Nymark P, Oomeng AG, Puzyn T., Rasmussen K., Riebeling C., Rodriguez-Llopis 1., Sabellao S.,
Riego Sintes J., Tanasescu S., Hakan Wallinb H. 2019. Nanomaterial grouping: existing
approaches and future recommendations. Nanolmpact 16, 100182,

https://doi.org/10.1016/j.impact.2019.100182

HHE69. HA
215 PEFEEMTRAMITEET (AIST) & EHIKFIIBUE, sFEHOTry =27 tre—2F
/774 73— (CNF & & OB AT CREFEMGERFZITHBRNT 5 72D OB/ CNF H L
M OBRFE/BHFE & & S F AR HIBO Y — REHili7 1k & Z et OBEEE ) (2020 4% -
mm)%%ﬁbfnéo%i%w¥~-F%&ﬁ%A%%%%@mmn®§%:
RFEHEEENTE L0, Z07aY =7 NORET—<I12iX, WADBE LGN
BENLTVD, ﬁ#E\mmm@%N~X®7yt4%ﬁ%Lt P, FREIERS R O AT
REMEDREAN, AEREFMEREN, $6 X OHEHAX < TRk, SO 7ofRE CiRL B = —I2 5
SN TOREMFISCEL,. CNF BED B EM 2L %2 R — N3 25 72912
b,

216 JEASEE (MHLW)IX, 2003 LK, JEA S BREFEB & 2@ U T, v o0
DF ) ~T VT NDONEOWRFEEIZERET AR AHEE L TE o, 2021 FEIZIE, T/~
T U T D NOREEE~O G & R A TN 2 H LD I T 5 st s &t
S5ODOMETa Y= NNEITHTH D,
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HH6.12. ATK

221  Gov4Nano (www.gov4nano.eu)lx, %k~ m =7 kT 5 RiskGONE 35 L
NANORIGO & H:[AC, # LWHSE & B O 7= O OHLH Ol &2 Fie A / X—Ta v b
| OEFE % F£ & 72 Nano Risk Governance Council (NRGC)D =2 &7 N #BHF T 5 =
—B O Te Y =27 R Thb, GovdNano (X RIVMIC L > Ta—7 4 x— h iU
Do 187 A%%., Rl OME., £ OEE. IBIERR A o — [EEMEZ MR L, BEfFD
T N—TAREN COMUN. 2 S35 FiEEEFRT D7 & AE, Govénano &
NANORIGO enRiskGONE DB 721 /) & G ie F R LFENEER CTh 5, E LHERT, 2
DaTRL— g VIRA LT, Ziud, 2021 4E 4 A O ZEARSHE. BXIO
Bl 7 7 —7 LR ORI BT EEORRIZFENL TS, Gov4Nano N T,
RIVM /Z Gov4Nano FAIR 7 — X IZBT 2 7 A &% L7z, ZOET A TiX, FAIRT
—# OHARJFHI & AdvancedNano 2257 v N U — 7 ~OSNHFIEIZHOWTEI LT

%, Govdnano (XFE7=, TANTA RTA L ETA X ALEORRF E 72 138G mT
THATHD 7250 OBCDWNT 7Y ¥ =7 haHAR— 5700 A = 2R &R LT
W5, ZZTiX, NanoHarmony 3 L UNNANOMET 7B ¥ =7 M ORERa TR L —
Ta UL S ILTV D,

223 AT X RIVM)IE, #iicicBits Sz 3 —nm » 230 H2020 SUNSHINE 'm = 7 |k
ICERL TS, 2o7ry=7 MI20214E1 A 1 BICBB SN, Eitfe~rFas R
—x v )/ <7 U7 /L (SUNSHINE)DREEHIG 1Z & 2 224 CRift rlREZ2 b DI iR %
BTTWD, ZHEEREMOT oy =7 b THY , FELRIER X OEERE D /)
3 SME)B LORMEHEL B LTV D, BIE, ZH55T/ FEH (MCNM) Z #8721 0A A
IEMEEB SO DT D, 2 T TRED ST RO OB L 5 L4 Thiki
ATREZR (SSbD)HkMS % BIdeHs L OVELET %5 2 & ThH, SUNSHINE (E, 6 DK
(E< FE, fERRME, BERERME. BRI EN S OFEA ORE LRI EER B4 U 5 HEic o0
TOHMADHIRE L DX v v T 2D D12, RAlRARH LWER, Y—/IL, BLOT
— B EERT D,

HH 615 AV xz—T

243 SIO Grafen (¥, AV =—F > TDV T 7 = OREXERM Z2 Y R— b3 2 E M A
I R—=varrIarl I AThDb, 2000 a Nt AV—T UNEEDY —H—
Ty T EMERT DO T T 2 a2 T O HRDO Ry T 10 DED 1 HOTHD LV D
Z &, BRlZ. Gothenburg |28 5 F v /L~v— A TR KZIL, IF—1v v 382+0 150 DA
BROEZE S— M F— LD 10 /] (2013-2023)D 7' 7Y = 7 KT % Future Emerging
Technologies (FET)Z 7 7 = 7 T v 7y FHFE L TWD, a2 UWF5EETIE,
7Ty Ty Ta Y MRBRBIIVTUOR, L BREE (AN & ARREERNEY) (2B
FTHEEAR Y r—DICB ML TWD, S 512, SIO Grafen [THAE (2020 4£LUK) 777 7
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27Ty Ty Ta el FONR— s F—T a2l NTHY, FT T2 DAY
z—Frlta—agy0 [Zad A7 A oOoaxszarZaEICLTVNA,

244 SIO Grafen NTiX, ATV = —F UV OFEEICBIT DT T 7 = OREIREN L EH
WS XA MVOEME 7 m Y = 7 R 3 2021 FFYIBAICBRMG S e, o7 ey =7 FOH
X, AV =T OR¥ENT T 7= B REITEAL, RYIICITAFHNOZRIC
M TXLHLCTHLEThHD, /T 7 08, A, E-IMERIE SN
HH OB 2R3 f 2 L AR — NI, 2021 FEORKITRIT SN D, S HIT, MISTRA Bili )
Je—7T 4707 A, 20204 5 AIZ SIOGrafen & —f§lCA Y T A T —T v a
ThFEM LT, FRACHEERZED S E I ERFIERREZRET D 50 AOSMIE R,
EEBREICBITAF 2 ~T U TV EHBEINCET 28mIcs LT,

HH 6.16. #A
251 202143 H 24 H., Nanosfety V—F > 7 7 /L—7 1%, ANF DXEH%11 T, ~L—
CTENLF T ouav—k XA —NNCO X AELTS /)T sy —k A —
(NANOTEC)D IR a TR L —a b LT 74 —F L%t LT, 74 —7 L%, Hil
WRZe. Bk b, SRRV T 4 A v arD3IoDt vy a AT EY . BFED
b ROEM BIE®E), Sk E T, SESERNHFTOF v —T T 1 O
RETHZEEEZHE LTS, 7o, BRSOy N —F 0 72 /T 5720 0%%
AL TV D, I, FEOWERH 1O S LRI DWW TR LA 72, OECD
WPMN ORREHEEGLA—A TV T, 7T A, AR, ~L—v 7, 74 UEV, A
T AL KEDNS OFEEEN T A —T LIS L, 200 NEAEOSINEN T +—F
LA~BEER LT,

253 S BREMIIET IV =T =T L BEMETA RTA 2 EERELDT- DD
EORER & THIETABREIZ, 7VT7F /) 74—F 5% v b 2021 (ANFoS 2021)D—5
ELT20218 H S HIZPESN TS,

254 BZAF )T ) al—WHEIT 2021 FE R AICTFESN TWAERY v —
NanoThailand2021 Z BT 5, T/ ML Z DA R MIBITAEFE DO Y 7D 1
DTH D,

HHE 6.17. H[EH

ACENano

256 ACENano /N— X > /7 A K% (Prof Eva Valsami-Jones)7 87~ % ACENano 7' 12 ¥ 7
ME, BRBLOT /=T VT AT N—TT L — AT — 7 ~DEDEEFENTE L
THXALN (NF— REITIELSE) 2FS 2T 2B PR M ~D IR < 2 FT6E
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TERREMNT 7o —F 2B T2 L1k, /=T VT ADY A7 FHmICAEE
PE, EIGTE, BLOWRSZEAT LI 2L L7 H2020 7Y =2 b THD, 7
Yl MIBIEEBAZELOTEY, 221F 6 HICK T2 TPETHD, =77
7 ADOMHIE, TrY =2 RO Web A k (www.acenano-project.eu) CAFTX 5, F)
ERREICERE Y T2 2 DORBEDOBRIBA X2 MARFHFR RSN TN D,

+ ACEnanoToolbox (http://www.acenanoproject.eu/images/ACEnano-final-training-event-02.pdf)
X, s H28 RIS NI FL—= T A XU b, ZOA X2 ME, BELoH5F]ERM
%412 ACEnano Toolbox DHEREIZ DWW THIY | RS E R —F—DIT %50 T
Toolbox %7 L T, Toolbox ®FH 22V T ACEnano |27 4 — /3w 7 28t~ o R
iR L7z,

* ACEnano D& RIERLRE A~ b, 6 H 21 BIZBfES D, Z D 2KffH:0 /N —
Fxh ANy ML, Tuv=7 FORROME L BARGIz R4 L, FIERREN=—X
T D7V s FOREOFAMECHOWTOREE 7 ¢ — RNy 73 S Z i
ERAR

578 BRERLOVELAPIE : Gel) (5/) MEHCBIT S (L1) ZenisT
B, BEHC L B% A, B EUVE IO TN

HH 71 A—ANUT

261 BNN(BioNanoNet) A.Falk [i%, (X V) ZR7eHHFiE/e SIZBE U TR 7 v
— 7 DIDIT, 2021 4 H MPMN IZE ENHHMAFE L L TREDOERE T 5720124
— 2 MU TREICL - THEL SN,

HAT15 AT

272 $ ¥ SPINE(Safe-by-Design Policy International Network)(%, # 7 %A 77 - KEH
BIZE VR ST, 2021 4F 4 H DK, EEA (BRMIBREET) bbb Y | 6 AlCidakitic
LRI DI, MEHS L OO SCEDLZHD T2 9DIZ SPINE R B FIFIZT'T » b
A A /N M R

HH 76, AUz—T v

275 $k#E SweNanoSafe iZ. RRI(Responsible Research and Innovation) 73 A 7 = —7 |2k
TFH/~7T U7 MEICEL T, X, PHRAB X ORI L 2 %20 85 eilias
WA ZIER EE L0, WNNZ L TETEZEHINDINEERR L TV D, MERME
v (K20 OFIEBRE) 32507 4 — FRy ZEERRIZ L > TRV ITObI D%
WLT, T /IZDNTDA ) R—a v b F ) ORI OW TRESCMOF]ERIRE
DEEZ WDNTAT O M T @B ED b, 2D 7' v =7 M Action Research
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(AT =2—F ) \ZXVEE XN T 2021 FFEICITERILSNHRENR TSNS,

HH 7.8. BIAC (Business at OECD)

280 EUZERIZE S 202143 A 19 ARfED 155 1 A1 4k L OGS & 2 FRetE X iz
B9 DR EHRBRE OIEERS ) I2CT /) ~T U T VEOLREEORLEIISE S EURKNO
BEREH THHLUTOTe Y27 FNEEH L,

L K OME%E

ECHA OF /<7 U 7 VEHEMZ 7 )L —7 REACH, CLP if:TNZ BPR HAHDEITIC
R ORFRI OB Zeim R - TATICEET 2R EBE2 5252 L

k KV ~T VT VEICT - Malta A =377 47 <7 U T ASEORER
DDA T A BLOHA X2 A CEOERR/BIF

* BEUBNIC IS 1T B e IE OFRFE O 72 8 @ NanoSafetyCluster 7" 7 » b7 4 — A

%H2020 712 Y= 2 b : ASINA, SAbyNA, SABYDOMA, HARMLESS, SUNSHINE,
SbD4Nano, DIAGONAL, ZDIEn%¥k

weE kF—U—F 12021) 2k v b T 5EHRSRL

FoE BINMEHR

HHE9.1. BT H

283 T—H X ¥ v T oML, AT BV TT TICEMIZ R > TW5D S3WE DT/ IBko
72Ot MEBEHEI Y 27 TR A A hOTOIZT —F =—X&FE L TELT 5 A
THYITONTND, ZORERIT. WEML PR eRetE, 13X < B I X OFMEF0 72
Hagte) A7 THA AL MIRO LN TOVBHFRDOWNL 2D H 5 WNET TR,
FHIZBNTT TR E RS> TWDOIME DTV IBIROLZ S BRITFTTNDHZ & ERLT
AR
Z ORBR AL SN2 3CEIL. WPMN/SGAP £ B & B Z B A (SAC)ICG £ BIZHE
fltx T, LT FEEICHR S5,

284 HFHITTHESLE 72> T DT/ IR E L CORRILHEN(Zn0)E L UL T & (TiO2)
\CBA L C CEPAIEICR T D EREEE b MEEY 27 OEBIGHEZ T 272007 A X
N OB ZRD TN D,

IHE 92, 2xZU A
286 EEE a2 X Y HICBWCH /T ) aP—|CBET AN SOhOfTEIE LT
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kEF AL AT a ) I —#E#K(2020-2030)

IHH93. EU

287 EUON(European Observatory for Nanomaterials)i%, 7/ ~7 U 7 /VEIZBE 3 B~
DV T ML TR Y, RFEAFFEQ0202021)~D 72 5 OFRFE (B 21X, EUEN
BT DT ~7 U T NVEE L OEN S OREMEIZE T 5 AR O & BE T 5 8F58)
X7 L TH Y, EUILOECD IZkf L Cikipers 72 g 2 33 2 52 LT\ 5,
ECHA I, BEUONVEEIO—E LT, [BUMHBICEIT DT/ ~7 U T OVEITHR D 5T
JERA ] BT HISIEY LTV 5D,

HH94 T7TURA

289 LNE(Laboratoire National de Metrologie et D’Essais)i< BNN (A—XZ s U 7)) & O 4[]
£ & L. % 2[5 NanoFabNet Development Workshop(2021 45 1 A)D#I . A0 b/ uE
{bds KOG GG 7 D2 S ED A - THTARISICE R LT,

HH9S5 KAV

291 # ¥ NanoDialogue (%, 2006 FLLK A > BUfIZ BMU & O EALD FIZF /7 {TEhEH#H %
R L TE TV 5, 2021 4R13 Covid-19 DI THIBIR AN AR R TH o 72208, 2022
2023 HEITIT VLY U TOEBRSE A S O TREEOMEZ T 5,

HH96., Ayxz—T v

202 B I A b TEREET RAEMEIL, EUICRT 22/t 1Tk E L Bk & R
YOI L 2% T ~7 U 7 AVHEICET 2 RER L OHEEO AF T RENE LS
Pz FRRICHIR L 72 5

*k M.B.Nielsen, et al. Nanomaterials in the European chemical legislation-methodological
challenges for registration and environmental safety assessment. Environ. Sci. Nano. 2021;8:731-

747
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() F /=7 ) 7ABER0RZEMICET 58  No.101

F =7V T NABEROBEIBEBEHELTISEBTFMAY — 2T VO
2X— R : EERE TS BRY — VT VORGSR

2021411 A 23 H
BB
(L2 dhds LOAA 477 ) n O—BREES

JT03486028

ERIREITAY VLT p—~ > T OLIS (2T & A e

ALEL 2 DICRBESND v T, ST 4 RR Y TREDT U R Y —EEE R & ORh
MeEAARF LW

HHY

TV — )L OPE L H
I.MNM (F/ =7 U 7 8 ) ~OEEE DF < & 25T 2 72 ORI ATRE 7R £ 7
VY= DAL, EBES N OIRFE R RV B o — RFOEBET e =7 |k
EHENSORER, BLUOECD WPMN (F / <7 U 7 VELEILMEES) & OWiks
U CTERR S vz,
HEZIZ, MNM ~OTEEZE OIXL BICBET 2 150 JEHEOET VY — k|
MNM DIE < FEFH A TE 2 9 SO FMEIZ S BY —/VWET AR EEN TN D,
HERD ED L 9 ITHE SN2 DWW TORBIE, ENV/CBC/MONO (2021)27 (ZFC#
ENTN5D,

FF)LY — )L DR

2. 15BIDF 7 [EH OET VY — VO O FHEA OCEDWPMN O #5365 X O /1 H
CE L CEMiS Nz, M7 mER X, Aa—740, 778U T o LR —F
DA, RESH ., BLOMERERBRICESWTEIT SN, Aa—T08F, 727k
U7 4 LR — O, BESHTORSIE. ENV/CBC /MONO (2021)27 Tifit i
Do
ZDORF2 A NTHE, HEHEA~DIZLSTRIZETD T O0FT N —I)VOMREAT A N
DFEFIZHOWTIAT 5, T A MENZETT VY —ME, BAIOBEOFERE, Aa—
T, TR T 4 LR — O, B X ORERESHTORERICESWTEIRS
iz,

AL DG

3.MRET A N T, ET WY — VO ERIET —Z Ltk d 52 Lk, BTV
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%%L

— /L DT REREZ R LTz, 7 /Y — AN < BB A MRFHE 3 2 723 & 5 2t/ NGF
i 2B 20 ERETD EUT 250, £, BT WY —/LOHEEME L JE
T—4 (AT 556) OMOIEMARBE bIRET 2, PERERERIL, MN OWHEH L &
A BE S 57— 2 RS 2 T OWFFE & T2 D BRI E Y R 5 B B BT N

HHEEARMET D,
OCCUPATIONAL PROJECT

"Assessing the Global Readiness of

Regulatory and Non-regulatory Models
for Assessing Occupational Exposure to
Manufactured Nanomaterials”

CONSUMER PROJECT

"Compilation of Available Tools and

Models Used for Assessing Consumer

Exposure to Manufactured
Nanomaterials”

1

v

Report: Evaluation of Tools and Models for Assessing
Occupational and Consumer Exposure to
Manufactured Nanomaterials

-~

- Sensitivity analysis

\,

Part I: Compilation of tools/models
and analysis for further evaluation

- Assessment of scope analysis,
and accessibility and support

~

ENV/CBC/MONO(2021)27 @Annex
- Compilation of tools/models for -8 Exposure Models
occupational and consumer exposure Inventory.xlsx

‘ A

r 6

i B (" N\
Part Il: Performance testing Part llI: Performance testing
results for occupational results for consumer exposure
exposure tools/models tools/models
ENV/CBC/MONO(2021)28 ENV/CBC/MONO(2021)29

- Performance testing report of - Performance testing report of

Occupational exposure models and Consumer exposure models and

tools tools

—LD]A'I']HEX

A - Case studies.xlsx
B - Exposure assessment
reports generated by tools
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W OB

4. ARK7a vy b TTEMCEESNZT ) ~T V) 7 AOMEEFIEL BOFMIER S
oY=/ TN LI BEIHEICR T D26 OMATEORME] 2 & LT
(1) MNM OEEFHEOIT Bl T 5, FIHATRERY — /v & BT VOIS
(2) MNM (E< SR~ AP Z Rl L7z, 2D FFa X ho FFRDOHBDIZD
D, TODET NV —VOMRERBRREZ R LT, 26 DET VY —/UiE,
Engineered Nanoparticle Airborne Exposure v1.0 > —/ L Boxall etal2007, ConsExpo nano
v2.0, GUIDEnano v3.0 *¥—/L, NanoSafervl.l, AA A ¥~ U v 7 Av31, B&
X Stoffenmanager Nanov1.0, 7 A N SNZET /Y —/WE, 15DF ) ARTT 1w
I NHIERENIZ S D, JRFR L B2 — %l U TRE S NIZET VY —b, &
IEOEEER R 7T vy =7 b & HEki S, OECD WPMN & Ok L7z, MEagaki <
I, %‘/*““/1//“/~—/1/0)%?E'JAE73 UGS 52 & TRMliL7e, WET—# 250 ET W/
V= O, 1T LIZRET — 2 ORI AR T2 OIEEE T BT T U A DM
RERRER T, %Zﬁﬁfﬁ WCIRE LTz, ZhUd, T WY — /L OVERERER D 7= % O A
FINT NI —=NDANEMADOT—=Z Ak, BLOET VY — DA a—7
DIBRSNTZ, TNV = VTR DA =T LT NI ZLRBHY | Hi—&
Nier—22ty MIEERBR I3 S h oo, ML, =7 vy —n 2
(BB S fE S AT

S5HBEFITSEY TV AOMAHK, PEREREROFER. ENAE v1.0 Y —/ L, Boxall etal.
2007. GUIDEnano v3.0, %iUCmﬁmmmeOi HEEHATL—F U AHO
MNM O E SAYIE < Bl I25E L Ty /2, Stoffenmanager Nanov1.0 35 K OF
SwissPrecautionary Matrix v3.1 1%, EER72IL < FEICEI LT MNM OESENAALAF I 1T H &
455, NanoSafervl.l (%, HEE AT L—F U A DOAMNEZERIRELHTET 5, T Ofim
TV OPDFFNIESNT WD, FIHABERGE I LWHIET — 2 OB L2 T 5]
RN DD, HEEILSBE STV AICEL, F<KBEE2HET D2DDET VY —/L DR
. . BROFEEIEHT 27200 ET —F DAF LIS WT &iE, BFFEOLZEME
ERLTND, 20O RFa A2 MIE, MNM ~O#HEEI1E< BICBT 2 ER %2 £+ 5
B 0 E RS OO OBEFHELEER TV D

HH—

o

B TV — L DPE L H Bk
EF Y — L DA

WS O i

A O

F1E PR
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F2 MhaeRER
WE T — 2 OISR
ET )Y = DT % T D 728D O F v
18 % DFT V)Y — L OPERERER D J7 15 &R
Engineered Nanoparticle Airborne Exposure v1.0
Boxall et al. 2007
Swiss Precautionary Matrix v3.1
Stoffenmanager Nano v1.0
GUIDEnano v3.0
ConsExpo nano v2.0
NanoSafer v1.1
3 liam & LR
SCHR
HEEA BRDETLEY—NADIZODT—H — |k

Yaivaxd

1R R

6. ENV/CBC/MONO (2021)27 (2T, [HEsinizF /<=7 UV 7 A~DOHEHE DXL
eI 5 7= O SN AR ARERR Y — v =7 Vo I < BZaliic BT 5 F 5
OEAVEDOFMOME ] 707 FO2FHADOHNO T T, 1507F / FrRIET VY —
ARERSNTA =T 5 e 7 7808 ) 7 4 BROVR— MRENER I,
ZIHDET IV —VITIE, ANSES YV — /L3 E 1T 5, Boxall et al. (2007),
Engineered Nanoparticle Airborne Exposure (ENAE)> —/L | ConsExpo nanoCB Nanotool,
GUIDEnano > —/L, I-NANO, LICARA-nanoSCAN, Multiple-Path Particle Dosimetry
(MPPD), NonoRiskCat, NanoSafer, Nazarenko etal.(2012[1]; 2014 [2]). AA A TR~ KV
> 7 A StoffenmanagerNano, 35 8O SUN EJEIRE L A7 L (SUNDS)Y —/b, A =—
U L > CEITENTZ, BETNY— L THHENTWE T LT XL ZHE L,
£lo. BERANNT A=Z b~Tz, TN —b T U A LT BRI OB G
BRSNIZRAL S BFTNMY =, BEOKET N/ =V ORI L 2 DIUEF S A
Lic, 778YEUT 4 L R—MORBRET VY —ND2—F—f U H—T 2 A B
FOANRT A=Z OFRAATREIEIH L LTz, £T VY —b, 26D 15 DHFFEET
W=D S B N BREFPFTOMG LI oTe, ZRHITET VY —VITIE,
Stoffenmanager Nano, ANSES *”—/L Control Banding > —/L', Boxall 72 E 3 & 415,
(2007 [3]). ENAE ’—/L, ConsExpo nano, SUNDS., MPPD &7 /L, NanoSafer., Nazarenko
etal. (2012 [1];2014 [2]), BLOAA ZAD T~ U v 7 R, JEESHIL, ATJRT A—X
DEZERA L. i bIREDRWAT L b BEDOEWAN Z@T 57 VY — /8
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TA=H, Aa—=T450, TR YT 4 LV R— FOPEE., B IO ORI
ENV /CBC / MONO (2021)27 Tt ST\ 5,

7. BESHIENT, BESHZ THODFT VY — L THRERBRN EM S vz, EEE

IEBO-D, HRERBRTIX., E7 /Y — LD TRISEZ RO LI ML, =7
WY =N DN RET — 2 LR U7z, MERERBRRS RITBMED FF = A MRS T
WD, BTV )L OPERERER T ORZEN T < 125D 3CE ENV / CBC / MONO (2021)28]C
Rt Tn5,

F2E  MERERBR

Mﬁ?—ﬁwmﬁ

8. MERERBRICIX, WL+ ar TX A MEREBZDNET — 4 BMNETHD, T
/Wy~w’;ofgﬁéméN?%w&%wﬁkao”~&%W%#ét 2, 2019 4
4 AIZ WPMN Z40 LCT — 2 IEOM LIS FAT SN, B, BLOENIE<#E, ¥
2 AV NET =R EEFL Excel A7 Ly Ru— b —X B (FR1E22H) 25 R¥xa
Ay b & EBxcel A7 Ly Ri— MEG -S4, HRERER Y 27 2R G2 LT,

9. XL BT —F _R—=A LT WPMN # o _—LIEFENTEY, HRERLETLE ok
2 EIEBOFTH, MEOFET, B X OEARE L OEREF IOV TIE, 7— 2125
SNT, BETF NS — IV OMERERBROEF LD A & O ATREME, B L OETF L/
V)LD KA A i APEFEGIFIE N EIR S vt PERERBR O A & v/ EBRAUFZE &
T2 OFEMIE. MREFICHHINTND,

# 1 WA, BEd K OWE 03 < @R O — A 72 5Ll - DBl

[Example of data/information needed for

erformance testing

Demands on study design. We would like to compare the
modelling results with the observations (real data) and
therefore, we would like to have data on aerosol

measurements:

Pre- and/or post-activity measurements (mass concentrations [mass concentrations available

preferably)

Breathing zone measurements (mass concentrations preferably)mass concentrations available

NF and FF measurements (mass concentrations preferably) imass concentrations available

Material identifiers

Material name CuO nanoparticles
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Manufacturer PlasmaChem GmbH
CAS number 1317-38-0
EINICS number IN/A
Material information

Is the nanomaterial labeled with a nano-specific word or term? [Yes
Yes/No

Is the nanomaterial coated or surface modified (Yes/No) No
Weight fraction (NM in the product; relevant for NM-enabled [100%
products and dispersions)

Physical state (solid or liquid) Solid
Moisture (for powders; %) IN/A
Morphology (Spherical; granular; flake or clay; rod; fibre Spherical

etc...)

Example of data/information needed for

erformance testing

Dimensions of the primary nano-object (a [ b [ ¢)

40 nm; Normal distribution has been
considered with mean size 40 nm and
standard deviation 10 nm (obtained from

TEM images)

Relative density (specific gravity) density of the nanomaterial

6.5 g/c m

Solubility of the material [is the material water soluble?]

Insoluble (<1 g/L)

The specific surface area of the nanomaterial

15 m2/g

Respirable dustiness of powder (please specify the method)

104 mg/kg (continuous drop method)

Safety data /Hazard

Is there a nanospecific occupational exposure limit (OELnano)

or target value?

No

Respirable OEL for the nearest analogue material

1 mg/m’

Known hazards of analogue bulk material

INo risk sentences or GHS/CLP hazard

statements

Contextual information (activity information and occupational

exposure situation)

Description of the work processes and activities

IPowder handling; Pouring process under

fume hood 700 g CuO/min

Number of workers

1

Activity/Exposure frequency

4 to 5 days a week

Production volume/ use rate

0.7 kg/min
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Particle emission rate if constant source emission or leak In this case, the emission rate calculated

(mass/time) by continuous drop dustiness test method

(104 mg/kg x0,7 kg/min CuO=72,8

mg/min)
Activity handling energy factorf H2 (0.25)
Total mass of material handled in each work cycle 0.7 kg
Duration of the work cycle 1 min
Pause between work cycles 0 min
Number of work cycles per day 1 time
Amount of material handled in each transfer 0.7 kg
Time required per task in cycle (spoon, bag, big-bag etc.) 1 min

Volume of the work room (width x length x height)

524mx7.25mx3.52 m

General ventilation system (mechanical, natural, etc...) Mechanical
Air exchange rate 9 times/h
Ventilation rate in the room 139.55 L/s

Type of risk management measures/local controls

Type: Fume hood (standard, 1.35 m
height, 1.8 m width and 0.7 m depth);
exhaust flow of 300 mi/h)

Personal protective equipment (PPE)

Respirator, lab coat and gloves

Temperature of room

22 °C

Relative humidity in the room (%)

IN/A

Room pressure

1 atm

Description of secondary sources/other indoor activities (diesel

engines, cigarette smoke, welding, busy road, etc.)

IN/A

Cleaning and maintenance of the room Yes (daily)
Contextual information (dermal exposure)

Surface loading (ng/cm2) IN/A
Dermal contact area (cm2) IN/A
Number of contacts IN/A
Dermal loading (ng/cm2) IN/A
Contextual information (oral exposure)

Transfer efficiency from hand to perioral region IN/A
Hand/finger loading (ug/cm2) IN/A
Contact area (cm2) IN/A
Number of contacts IN/A
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EBT NV —VOFRNEFHET D T2 DERE

10. BTV — IS ESERT TV r—2a vy RAL UBHY | ﬁm@t@@éi
SERT NN ZLBMABIAENTND, ZOH, Hi—ShizT—%t v b &FIEZL
PERERBRICITEE SN d o 722y, EAE I EACESNT, HEEIZSE STV A4
\Zxt L CoAFEN Sz, OECD WPMN CTHAE SN EFIEL BRET —H L LT O R
ﬁouﬂ%@%ﬁﬁ7/5ﬁﬁﬁﬁﬁ$%W%&¢éﬂko
T BRIEMTONDIEL T TV AT, BEF MY =M Lo TEHME T 2185 # 1T
CEEBBRLTWD, WET—& TiE, HERBRIIA 7 L — L MR~OW AT EIZR
ESNTWD, o7, #%%mﬁﬁé% FEBBLETH D,

- BTN = VOHEEREEPE S NI BEOMDO AT v CFHBREIEIT D70 &b
0.6

s BTN =L, BAED ERERT AR EEO R AHEE L T D,

- EEOHEMIZ., 2ED 50% &2 B2 TET VY —ILORMELH Y B2 TRV,

- BEEIE, RTREZRFR D . BEHAR, WRIR, B X OVEIIREEIZ OV TREBNIZ TR,

E 2 DET VY — ) COMRERBROFE & FER

1. £2RT LI, T2OO0F 7 EEDOET N —/RHRERBRICit s, Zhbo
E7 VY —/VIZIL, Stoffenmanager Nano, Boxall, ENAE *—/L ConsExpo nano,
GUIDEnano ¥ —/L, NanoSafer, X WAL AP~ ~U v 7 A, MPPD CTOMERERER
X, WEBOHIET —F BARE L TV DD ENE I h -7 MNM OfE, SUNDS
MNM ~DHEH DI < §EDT-DIZ ConsExpo-Nano ZfAIAAL TNDHD T, ZDY—)L

DPEREFER L. ConsExponano [ZF-3UTUWv5, ANSES YV —/LOMRERER E Z D7 v

=7 N CPUE SN FHIRFZEIEL., SR TIREH TE R0,

F2 ARa—T0H, BT IORAE., BESHT. B OMEERBROXIGE R DET IV
Y—LDY Ak

Scope Accessibility| Sensitivity |Performance
analysis | and Support | analysis testing

ENAE X X X X
Boxall et al.2007 X X X X
ConsExpo nano X X X X
GUIDEnano X X X
Stoffenmanager Nano X X X X
Swiss Precautionary Matrix X X X X
NanoSafer X X X X

MPPD X X X
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Nazarenko et al.2014 X X X

ANSES tool X X X

CB Nano tool X X X

SUNDS X X X
I-NANO X X
NanoRiskCat X X
LICARA-nanoScan X X

I. Engineered Nanoparticle Airborne Exposure (ENAE)

Fr

12.  Engineered Nanoparticle Airborne Exposure (ENAE)Y —/L1X, Web X—ZX D> — /L Th
V. ZKB DT R DREKIRE L REAREAHEET D, HEDTZDDY — /W K HME
IRANTIINTG A—=Z 2R IR LT,

F 3. ZELEEE L REAHET T A 7-0IC ENAE Y — UIZM /R A SN T A —H

Input Name
Volume Ceiling particle deposition velocity
Floor area Floor resuspension rate
Ceiling area Wall resuspension rate
Wall area Ceiling resuspension rate
Envelope penetration factor Floor resuspension area
Supply airflow rate Wall resuspension area
Return airflow rate Ceiling resuspension area
Percent outdoor air Initial zone concentration
Particle diameter Initial floor loading
Particle density Initial wall loading
Release amount (Release rate) Initial ceiling loading
Operation time Outdoor Concentration
Floor particle deposition velocity Exposure time
Wall particle deposition velocity

ik

13. ZOY—/LOMWRET A NI, BT OEKIRELZ T 25 2 LI K- THEEI N,
HHFFE HRE SR ORE SN EXREZHEHA L Ty — ko TPl
Do LR — /IR OB & LR F R OMOE A f2t U, HlITRET — & 235 5 D
A=y FTHESNTSGAIE, WO =y FTEITSIND,
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14, FHIFZEIL, £ 412V A PSRN TWD BRI BN S, FHFE TlE, AN
T A= DOENREIN., [FEE A D TENAE-case studies.xlsx] TIEfLX 5, HHIHF
FTix, WESNT-REZELET A0,

# 4. ENAE Y —/LOVERERBRIZ AN S 7o i

) o Number of | Number of | Exposure Route of
Peer-reviewed publications Product type
case studies |[comparisons*| scenario Exposure
Park et al. (2018) - Comparison of
modeled estimates of inhalation Consumer-
4 10 (A1-A10) Liquid Inhalation
exposure to aerosols Spray
during use of consumer spray product
Bekker et al. (2014) - Airborne
manufactured nano-objects released
2 (Bl and | Consumer-
from commercially available spray 2 Liquid Inhalation
B2) Spray
product: temporal and spatial
influences
Chen et al. (2010) - Nanoparticles-
containing spray can aerosol: Consumer—
1 1(C1) Liquid Inhalation
characterization, exposure Spray
assessment, and generator design

(RS
15. LiZ, Y= Ko TP SN TRL O ZEGIRE & lE Sz 225 &2~ LTV D,
Bl R OB & L OBERALIC K 2K 7 ORE, HEIZI DR T05E (X 1a),

ERE 72 TR 22K IE EE1E ~1660.7 pg/mH> 5 ~53550 ug/m - OFPFHTE - 72,
R 72 E 28 R 1L ~424 pg/m h> 5 ~8195 ug/m O TH - 7=, AT~ O

BEH 2RO TRT —% LJET — % OfiE, RiT-OEETO0.75 Thod, kiTOHEHK
fECRLE (B 1b), BIERAY e FRIZEKIREE T 3768 H#/c minr 5 ~2720400 #/c miE T
DOFIFATH -7, EERARIEZEZIREIL~6200 #/c M5 ~160000 #/c m O#iFH T
bole, FHIRETOTHT —4 EPET —XHDOAET < OB, B2k LT
0.85 ThH -7z,
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. a) Particle mass
10

mEmm Predicted data
EEm Measured data

Air concentration

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 Bl B2 C1
Comparison case

b) Particle number

mmm Predicted data
N Measured data

Air concentration

Al A2 A3 A4 A5 A6 A7 AB A9 A10 Bl B2 C1
Comparison case

1. 13 OHIE S - 2854 & ENAE C Tl & 307 285 B bt D33 4-a)
K OE &AL & b) R E AT

16. X 21%, HESNT-EXREICRT 5 PRI SN ZEBRBEDOLERLE R L TV D, g
FHEEROEER L0 X Ah DA, EIT 90% T 12056 100 D TH -7z
K DB R EBOBENNENENEH DK 85% ThHh V. v —/LnE< B a w4

Do FHIRIROFLLERZT, R OBEE LI TENLEIN 45 £ 105 ThH D,
100.0 -

"1e 0 o0 %3292 ®
il ® o

=
=

@ Number-based comparison
@® Mass-based comparison

Ratio
(prediction/measurement)
=
o

0.01

All A|2 AI3 A'4 AIS A|6 AI7 A|8 AI9 Aio Bll B|2 Cll
Comparison case
2 13 OHEFIOR 2o JIE SN ZE5IRE IR 5 ENAE T &
NI D2 PE DI

i

17. ENAE OMRERBRIL, TSN b D LT IV E/FAT L —DOMEEH T ) A DR
FE LE ST SRR E R O 13 FlO B Iz, AET < OMBRENT., kit
DEREERTETO075 L 085 THDH, TNENHMTHY , EFT /M bI N HEEE &
ESINTHEEMBOMO T v 7 O BAFBhEZ R LTz, 2IRO RO 85%I122\ T, #ll
ESINT-BRUTK T2 TSN ZKBEOLRRIEN 1 225 L, REOEA] O
F U A RGNS D LR TE D, BRI, ZHMERERER TiX, ENAEvVL.0 2
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HEHRT AT L—2F U A0F 7 GHEEOEEMIT BEEHficE LT s & isimft
FTWA, ZofET. R TIThA T L—EO 13Ok THY . FHET
RIS Z X, LW ODORIET — B %% ) 5 a[REMNH 5,

II .Boxall et al.2007

r%*

18. Boxall etal 2007 [3]i%. R L TWA R T L —HBROMEB L O A X 7 7L O
AP ORREIELS BEAWET D72ODOHNET LT, T /MIRD LI IZREND,

Z T 3R RIC X HA (k). EZBEBIE BE, QIEA S R0,
p XD MNM O R—t o7 —2 fITRO L IkiF 2 -G OREGTH L, =T rY
v, VIEEREORFE, XM, B, R t=0 (B3R IN5E) D OHEEN
STk A AL S R T, HRRREZZBETH L. BT MIRO Z L AFIRE LTS,
MNM DZERMEE L, W] & 2R OBER E & HICHEBEEMNICHED 45, Boxall iIZX -
THEIN L 2E, THEOIM (& 2012, 104) DA, RSB X D AR
fcx, ToORR, ERRONFRO L I 1285,

19. HEEDTZDOIZET NMIHBEIRANTINT A =X 23K 5ITR LT,
# 5. Boxalletal. Q007) B &3 5 BT BEHEET DIODANT)JNT A—X

Input Name
Amount of product used Exposure time
Fraction of MNM in product Air change rate
Room volume Fraction released to air

Flk

20. ZOFTIVOMERERERIT, FHIFIE DRE SN FORBIX BELES TT LI
Ko TrHlESNIhif, BT /WITHL T DOE & &R T OB OERZ R LWz, £
NZEIUZ DWW TEHEBRFZEER X, A S8 OBIZ OV TG Sz BALIZE S0
THEITENT, HAEREKRESNZHEOEE—2ADOBIZOWT, ki CHIEMNT
b, BE, Bkt snziliiock3< BlconWT, ki Thilnfrbhiz
Ty, OO, FHIFZRITLITICY 2 R SR TWD M bR E T, F
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WFFEIZEE DN T, AJI8T A —Z DfENRE I, [TEE Acasestudies.xlsx

nTW5b,

Ny 7 7T 0 RREITFGINITE TERE S 4.
Y FiESNZER TH D Z

&

EOHHTEZFOFR

7< 6 Boxall et al. (2007)DPEREFERIZ FH WV 530 5 A &E S A7 IR

W CHRfit X

PERERBR CEH SN -lIZ Ny 7 7T 0
WCHEETREXTH D,

) o Number of | Number of | Exposure Route of
Peer-reviewed publications Product type
case studies |comparisons*| scenario Exposure
Park et al. (2018[4]) - Comparison of
modeled estimates of inhalation Consumer—
4 10 (A1-A10) Liquid Inhalation
exposure to aerosols during use of Spray
consumer spray product
Bekker et al. (2014[5]) - Airborne
manufactured nano-objects released
Consumer-
from commercially available spray 2 2(B1 and B2) Liquid Inhalation
Spray
product: temporal and spatial
influences
Chen et al. (2010[6])-Nanoparticles-
containing spray can aerosol: Consumer—
1 1(C1) Liquid Inhalation
characterization, exposure Spray

assessment, and generator design

IEES
21.
%o Rl A

RE 72 PRI RFEIT < 8

BAREY 72 HIE

Too FI4

7 0.72 TH - 7=,

< BE A IND,

ERFRIT < Bl

KOTRT—# & HIE

3%, ETFT ML CTPRIESNTZBBIZIKBEBEENE SN BRI E L RL T
KRORL T OB & EBDOHFENDIXL &, R ERFNOLE (K3a), 2

I£~8160 ug min/m 7> & ~8800000 ug min/m OHIFH TH - 7=,

FHI~8500 pug min/m 2> 5 ~116640 ug min/m OHiFH TH -

—&%@XETV/wm%i K125t L CE R
B EHALX GBI 72

. TRIESR D BRIE < EEITE SR

246



FATE HESMTBARES - EEER @A E O o & T OFIR

a) Particle mass

EEm Predicted data
HEl Measured data

Cumulative exposure
(g min/m?3)

Al A2 A3 A4 A5 A6 A7 A8 A9 Al0 B1 B2 C1
Comparison case

b) Particle number
10°

Emm Predicted data
EE Measured data

Cumulative exposure
(# min/cm?)
=
[=]
v

104

Al A2 A3 A4 A5 A6 A7 A8 A9 Al0 Bl B2 C1
Comparison case

3. 13 DN OV THIE S - BRIE < B85 & Boxall et al/ 23 Tl L 72 BAIT < #&

=

==X

22, K4, WESNRBECHT 2 TSN REE BEOREERL TS, HiEgHE
BIRRORLT OB & & DB DOIEL #E, b FOBEEHRA OGS, HRITH 12268
100 DFIPATH VD . V=PI B AWK T 2 2R3 H 5 Z L 2R L TN D, KT
DYt BMOBAL, HRITH 1 Th D, FHIEOFLRIT, K FOEET23.8 L
085 Th-o7,

1000.0

<
(9]
£ 10007 ® o
5 ® 4
o2 100§ ® @
= Y e O
SE ° o
-_‘g 0.1 @ Number-based comparison
£ @ Mass-based comparison
= 0.01

Al A2 A3 A4 A5 A6 A7 A8 A9 AlO Bl B2 Cl
Comparison case

X 4. 13 OLEFEFRE SN BREIE BT 2 PHIRBIES BoLR

i

23. Boxall et al. (2007 [3])DPERERRERIL, TV 4O FHIRREIX 8 & ERIICRE SN
RIS BETO 13 OEFIZHH L CIITENTZ, T/ HBEERA T L% 5
te, AT~ OMBEREIL, RFOBERICHLTO0.72, AL, FHISHh-BEIE#E
EBRIICIRE SN - RAEIE< &, BT O BHAL CITh - i Cik, RIS E S
N RIS BITHT 2 THIRFIZ BOLRIT EFLOEY .,
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1. BT ANEL BRGS0 H 5 2 L 2R LTS, BT EEMOEA, T
REL 2BNCR SN TS, Zhid, THISHZR2EIE BITE SN RBEIE<ED
BT, 2k E LT, ZOMRERRIZ. ZOFETANREEZEAT L—F U407
OF ) EARGMOEBNI BEHMETH D LS T b, TOEFT Z oMk,
RERER CIT DT 13 DIERFNCEESNTE YD | T LWHIET — & BFIHATRRIC e o T2 &
TN EEZ T D,

M. Swiss Precautionary Matrix (SPM)v3.

Fr

24. Swiss Precautionary Matrix (SPM)v3.1 27 —/L{X, Web X— AL/ |IA X KT DY
— L THY, AFKMNM & ZDIGHD =D D) 7 FRREEROMENE (FRIRSEE)
AR5 ROy Fa—F— HEE, RERT T, ZUIHERNR Y 27 5l
AIREIC T D, HERITHLIRIZHES W TR D | FriS ORI BEE T 5 Lt 2 EICT 5
OIS BICHRICT 20BN H 5, V—VZiE, LT v r— MR EER TV,
WL ONDH B LOEEGRIROE 2 L FEMA~ORIZFIISC T, Y=L 227 27
ELTHET D, ZiUE, A7 B2 2B 5561, SOICHEICTHIUNERS D Z
EERRLTVD, HREICIFKOXREH SN,

FBEH L ENE=N X (W X E+I)

25, ZZTC, NIEZ, Y= ATERSINLE T~ M) v 7 Ao TeF ) ERERT. W
IV — FR2 a7 23T 2R EELZ R L, HIAEMIIET 2 ATk s
T, A7, BROEIZ, HEH, BEFLITREOBIENRII BLHIT 5,
MEEOIEL BT, BENRIELS T3 SOERIEFET D LTS, ROX & H
L. #ET 5,

E=Ewy X Ez4 % Ezs
T, EA, VIEMNM OX ¥ U 7HEF (5, WK, EiR) 2R L. E24 1XEEEDN

B 25 U Cf B AR5 MNM. B L UE2.5 13, MBI LAHEHT 5, hboE
N HASNT, Y — U BE R A SR T A — 2 {8 E OBAERRIEL BOWE A FE TR
.j—

1]

F£7 BERRIZSBEEAHTET 72D SPM Y — LI EBER A TIRT A —X

Input Name
Amount of product used
Type of carrier material

Frequency of task

Jiik
26, ZOYV—/LOMRERERIT. WEERT AT L—IZBT 5 9 SOHEBINIIE L L THE
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TSIz, FHFRIEL, £8IZU A R ENTWAETHFADHMB N HRIRS Lz, A
T3 T A= ZIFHBIFFRIZES D TIRIE S 4L, [SPM-FGIFEE A O studies.xlsx] (25
A bid, Y—/LOREL Y &Y — VI GO R L BE L CTEMR A a7 2 HEE T
L7z, JWESNIIXS B ATOR R D272,

8 SPM Y — )L OMRERER I H S 7= A Sk & O R

Peer-reviewed publications Number of case studies

Park et al. (2018) - Comparison of modeled estimates of inhalation exposure

4(A1-A4)
to aerosols during use of consumer spray product
Bekker et al. (2014) - Airborne manufactured nano-objects released from

2(B1-B2)
commercially available spray product: temporal and spatial influences
Lorenz et al. (2011[7]) - Nanosized aerosols from consumer sprays:

2(C1-C2)
experimental analysis and exposure modeling for four commercial products
Chen et al. (2010) - Nanoparticles-containing spray can aerosol:

1(D1)

characterization, exposure assessment, and generator design

27. F 9L, Ml ESNIZK LT U ADSPM AT OEZRLTW5D, BRENT-T T
UAIE, TR Gt BE T AT L — /] ~OIX<EICHEL T\ D, SPM 2=
T 73575 3651 OFIFAT, 20 84> FDZ VT 4 BN LEWEE EBl>TWD, v
U4 Al-A4, B2, BIOCI DX BAMIT RV | fEHRO SPM A 2 7 1E[F L L7z
Slry, TINHOYF U ATIEL, SPMv3.I A3 7g, ld4g B LN 40g, 21358, 9B, B
LU ORAT LV —Fifgll TOA T L—&E KB TE ool &) FHEICER LT
Wo, XVEWRaT U A BLIE, I E<EHHNEN -T2 E LD, 2
UL, A TIE RSB IEZ T Th o7z, ZOES BEHMOEMEIZLY, SPM A=Y
FEVENARaT L TR 4SBT Lo Ac b, bEWnW2a7 i, A
1 FOE < BRI O C2 > U AITHEIK LTz,

#9 MERERER D SPM #E R

Case o ) SPM | W E I
Reference Short description of scenario
study score | score | score | score

Spraying of 14 g of AgNP contained
Al [|Park et al (2018) 3651 45 81 6
deodorant spray for 5 seconds

Park et al. Spraying of 40 g of AgNP contained
A2 3651 45 81 6
(2018) deodorant spray for 15 seconds
A3 Park et al. Spraying of 40 g of AgNP contained 3651 45 81 6
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(2018) deodorant spray for 15 seconds with air
exchange of 35 /h

Spraying of 14 g of AgNP contained
Park et al.
A4 2018) deodorant spray for 5 seconds with air | 3651 45 81 6
exchange of 35 /h

Bekker et al. [Spraying of ~ 8 g SiO2 contained leather

Bl 2031 45 45 6
(2014) impregnator spray for 9 seconds
Bekker et al. Spraying of ~7 g SiO2 contained
B2 3651 45 81 6
(2014) antiperspirant spray for 9 seconds
Lorenz et al. Spraying of 4 g Ag contained
Cl 3651 45 81 6
(2011) antiperspirant spray for 5 seconds
Lorenz et al. | Spraying of ~13 g ZnO contained shoe
C2 735 81 9 3
(2011) impregnator spray for 5 seconds
Chen et al. Spraying of ~ 2.5 g TiO2 contained
D1 3651 45 81 6

(2010) bathroom cleaner spray for 125 seconds

NE AFE

28. SPM OMRERBRIX, F/ arv v a—~v—fRAT L —BIBET S 9 D) 4%
AL CHEITESN, FERT, 1< BRIICET 23R BN AL KT S 2V Ak
WRHHZEERLTND, KVJIRWVEHE D NN—FTHZ L2 HNE LTERNTA—FD
AN OO 7RENE I LA OfER, BREA 7 )V —=0 7Y — i K 51I3< 8%
HOENTH T, SPMIZV AT A7 V—=0 72 AN E LTS, T, &5
72 HATE D712 MNM IZBEET 5 T/ bl & TEEN B SENART & 11 5 72 o D1E <
T b DT RIS U THA X v AT 5,

IV. Stoffenmanager Nano v1.0

}"%“

29. Stoffenmanager Nano v1.0 (£, WebX—A D3> ha— /LT 0 7Y — /L ThHY |
MNM ~DFEFEANL < BRI L D8N Y R 7 FHA~FEE L7-, StoffenmanagerNano ™ 7]
XV A7 N RTAYP— RV REELKBEAY FOMAGEDENLBEESHIND, Bt
AT, RODSA R LT FERHO 72 12 < BEX 2 7 OHEEIC & > TR BB,

B = I{En,rj+ {Cfr}"‘ {En.s:}] X Wi X Hppe X Ly X b
Cog =E X H X Wy np % Hop nrs
Crr=E XH X M rr X Hgw st
Cogc=FE ®a,

E = welght fraction % dustiness x moisture content
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30. BIXIE<KBERA T
#£ 10 X< FEFHMImD 7= DIZ StoffenmanagerNanov1.0 (2 L > THEH B AT /XT A —H ik

Input Name
Activity description Personal protective equipment
Duration of task Personal enclosure
Frequency of task Surface contamination
Air exchange rate Local control measure
Dustiness Room volume
Viscosity of the liquid product Weight fraction of the MNM in product
Dilution of MNM in water Moisture content

31, Y= otERERERiE, THISNCEKBER a7 2T 5 2 LiIck s THEmIS N,
Ffil > & PIE SAVTORL TR E ORE SNT X BB L~V i 2 72 — MIZ K- TIlf%E
ST, FHIWFIEIX, R 11ICY A RSN TWDEFFA DR LIRS L7, F6
WFETIL, AJ1NT A= DENRE S, £ i3 EE A O [StoffenmanagerNano-

casestudies.xlsx |,

7 11 StoffenmanagerNano OVEREFRERIZ A FH S V72 BHeiE A O

Number off]Number of]

Exposure| Product | Route of
Peer-reviewd publications case |compariso
scenario | type |Exposure
studies ns

Park et al. (2018) - Comparison of modeled
10(A1- |Consumer
estimates of inhalation exposure to aerosols 4 Liquid |Inhalation
A10) -Spray
during use of consumer spray product

Bekker et al. (2014) - Airborne manufactured

nano-objects released from commercially Consumer

2 2(B1-B2) Liquid (Inhalation
available spray product: temporal and spatial -Spray
influences

Nazarenko et al. (2012[8]) - Potential for

Consumer
inhalation to engineered nanoparticles from 3 3(C1-C3) Solid (Inhalation
-Powder
nanotechnology-based cosmetic powders
Chen et al. (2010) - Nanoparticles-containing
Consumer
spray can aerosol: characterization, exposure 1 1(D1) S Liquid |Inhalation
-Spray

assessment, and generator design
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(eSS

32, K501E, YT Ko TRE SN 7 < BT THIE SV FIREEZ 7R LT
Do PRI OG A ﬁ%@%ﬂ%h@#%t&&@iﬁ%&i%n%n&m#m
mi & 4385 #/mIZFHE LV, mECHEOLE ., KFRED T O Il & &y
!i2@%#kmk3%%#km%ﬂ%ﬂ’“bw WG & HEENE S BHALO B D K
D HREV, TR X OEWHERLFIREE O L E N O ALFEFHORIX S #EN R T
OEMBIT, K5, JESNRLT & THIA 27 I EOHBBEFRA S 5 2 & bR
LCW%, KITHEEM 25000 H/lcmzBx 5T UA (FORA b)) 15 ma#gE L,
KIF-IREED 15000 /e mARTEDO T U A% 015 a2 L, HESHRFRELE T
HENTZATOMOAET < OB 0.79, 2R AITIE, AJI/8T A —HFDfEIC
ESWTHE S, JESNIRLFIREICE S THREINARW D LITHE,

175000 -

150000 -

25000 4

- -

00000 -

75000 - °

Measured particle
concentration (#/cm3)

v
(=]
o
o
o

L]
25000 - ‘I
0 ~ %
average (0.15) high (15)
Cases: A6-A10, C1-C3 Cases: A1-A5, B1-B2, D1

Stoffenmanager nano exposure band (score)

5. BT AEEIE S BHCRIE SN2 B0

i v

33. Stoffenmanager D VERERRERIZ T/ HEZ MITHRB LA 7 L—HE %2 5T 16 DV
Az HWTETINT, JESNIRAREIX. ZREno MO (#FHAM CEET 2
e Y= OREEIX BNV FIIE SRR 2 DI ST, HESH
IZRLFRID A BT < ARSI L & FRIA 27713079 THY . 25 DRICIEDOE
DD LERLTWDS, KL LT, ZOMaERERIL, Stoffenmanager Nanov1.0 {32
DIEE TR AT L —F 12T REL O MNM OFIE 2 BN AT IR TE 5
ZEERELTVWA,

V .GUIDEnano v3.0

52

34. GUIDEnano v3.0 (%, A EBREEOMEFEY X7 23+ 2 Z L 2 BAYE L7z Web < —
ADY—=NThD, TA7HA 7 NMIR->T=F ) fIGEEL DY — v ix, 22— —n3FT
L72WOFHIZ IS U TR e 2 1 28269 5, 1IX<EHIO% A, VY — i Exk e e
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Do BEEa L /N—RFA L PO MNM OZESIREHEE T D, EDOTOITHERANTINT
A —ZRL-OYREZF 12127 T, 2 OMERERER O SN - HFIFZE Tk, Mo &
HE L AR SNT A — &%, FHEIFFE I E AR RER & BT Sh o
e, IEBTIEEE SR TR,

# 12 KA DOZERIREZHEE T 5 7212 GUIDEnanov3.0 (IZ K » T S D AT/ 3T A
—

Input Name

Amount of product used

Particle size distribution

Density of MNM

Specific surface area of MNMs

Emission rate

Frequency of activity

Time required per task in cycle

Room volume

Air exchange rate

Activity input

Activity release

Time span

Personal protection

Local control measure

ik

35. ZOYV—/LOMRET A ME, KFOEKIREZ T 2 Z LI k> TEi S, F
IR HURTE SR T OWE SN ERREZEH L Ty — ks TrllEan s,
Y — TR OE & LR OB OEBZ A L, HEITHET —Z Bl O =y b
THESNEZHGAIE, Moo=y hTEITEND,

36. FHHIWFIEIL, R 1312V XA R ENTWDLETF D HEIRS iz, FHIFE
Tl ANRT A =2 DEPRE S, (TJEEH A D [GUIDEnano-case studies.xlsx| (ZFC
WINTWD, WESNT=Z ANy 7 7T 7 RBENEFIIZE CHE S- X 51, MR
R CHEHSNTMETI NNy 7 7T 0 RTEESNT,

# 13 GUIDEnano OPERERERIZ H i S L= A Fe s & O W

) o Number | Number of | Exposure | Product | Route of
Peer-reviewed publications

of case |comparisons®| scenario type Exposure
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studies (label)

Park et al. (2018) - Comparison of

modeled estimates of inhalation exposure Consumer -
2 4 (A1-A4) Liquid | Inhalation
to aerosols during use of consumer spray Spray
product

Bekker et al. (2014) - Airborne
manufactured nano-objects released from 2 (Bl and | Consumer -
2 Liquid | Inhalation
commercially available spray product: B2) Spray

temporal and spatial influences

Chen et al. (2010) - Nanoparticles-

containing spray can aerosol: Consumer — o ]
o 1 1(C1) Liquid | Inhalation
characterization, exposure assessment, Spray

and generator design

(LS

37. H6iE, Y=L TR SNIR T OERIRE LT SN ZRE R LTS,
PR AR ORI DB i & D AT DR OIREE, R OGEE A (X
6a) . EARAZR T IIZE KR 1T ~3436 ug/m D> 5 ~99900 g/mi £ TOFIPH CTH 7=, 2K
B 722 225 1T~ 1482 ug/mi 7> 5 ~8195 ug/m £ TOHPH CTH -7z, AT ~
RO TRT — 5 LRET —Z OB, B E &AL T0.70 Th b, RLr-EHEA (X
6b) DA, BRARTRIZE KR ITK 8800 #/c m'A» B ~11000000 # /c mi & TOHiH
Tholz, BIERORIEZELRIREIL~T700 #/c miHH~190000 #/c M £ TOHPHTH -7
B, FHREOTRT =& LRET —ZMOAET v OFEIE, 078 Th 5,

a) Particle mass

10° ”
mmm Predicted data

R Measured data

lod -

Air concentration
(nafm?)

Al A2 A3 Ad Bl B2 Cl
Comparison case
b) Particle number

= Predicted data
Hm Measured data

Air concentration
(#/em?)

Al A2 A3 Ad Bl B2 Cl
Comparison case

X 6. 7HIORNE ST~ 22K & GUIDEnano Tl &S AL 77 225308 B b 3545
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38, 7%, MIE SN EKIREICKT 2 TR SN EZSREDOELZRL TS T, F
B ERORL T DOE & & FOBNL, R -EERMNOLE, FHINITE Al~Ad DA, R
DOFIPAIE 10 225 100 TH D, FERIC, KFBOBAOGE, HFRIT 1225 100 OFPH T
bolz, FHAI~AL, BEIOClL, ZOX 5 RFEMAIT, V—ANEL BEEWKEFHET 5
MR 52 LanRm L TWD, FEEFASEROLRIT, RTFOEEEBOBEMTENE

N~15BILR~39TH 5,
_1000.0
s
g 100.0 4 . ° PY @
5 ® 4 ®
o § 10.04 @ ®
& % 1.0 + ® * D
kel
S 0.14 @ Number-based comparison
g ® Mass-based comparison
=~  0.01-+—

T T T T

Al A2 A3 A4 B1 B2 C1
Comparison case

7. HE S22 % GUIDEnano 28 Pl U 7= ki - D4R EE D L3R 7 S O g 5
151 A7 -

i

39. GUIDEnano v3.0 DVERERBRIL, A7 L —H8LE~DIE< ST 5 THIZE &5 &l
ERETIRIET /) ~T VT NVEEL THOEZHEH L CERITSh, THMEE JIEED
DA BT < A BIRECR F DE & & b F 3D AL DEIZZENZE1 0.7 £ 078 TH Y |
ET ML E NI HEEE S REMEOR O T > 7 OBEMITIXRGFCTHHZ L AR LT
Do TRTOFZ LI D & HIE SN2 2ERIRE ST 2 Tl S - 28508 5 O g
FRO X D127 d, Bt 1iE, REDBE] O ) A& 4B s b 5 & fiFRTx
Lo BRE LT, ZOMERERBROFER, GUIDEnanov3.0 IXiHEH 1)/ SR HDI1E<
TS LTV D it bz, A7 L—8E, 72720, Zofkimik, MRERER
TITONTE T HOOHEIZ ‘SN T WD, F7o, HTLWAET — 2 BRI RRRIC /2o 72 &
XN AT D AREEN H D, EE T & Z & GUIDEnano [$#/E I IZES VT
Ll RS /EoEAEE L, Mt b — X, GUIDEnanov3.0 DH/JICKE <
WETOAEMERDH D, LB T, INHDONRTA—ZHUHT 5 L E D2 —P—(X
FEENLETHD,

VI ConsExpo nano v2.0

=2

40. ConsExponanov2.01%, 7/ <7 U T NA~OWANIL BEMET H-OIHEHIND
Web N—ADY =L Tho, WHEMTAZTL—/GET, ZoY—mrd, ENEKPO
T v VREO TR & O AR O TR, Y — TR ATINT A= 2R 1412
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~LT,
14 RIA D 2K L & il oD il BT & HEE 3 % 72 91T ConsExponanov2.0 (24272 A
INTG A—H

Input Name
Exposure duration Deposition model
Spray duration Inhalation rate
Acrosol particle diameter distribution Ventilation rate
Mass generation rate Airborne fraction
Weight fraction of MNM is product Nanomaterial density
Acrosol density Nanomaterial particle diameter distribution
Room volume Exposure
Room height Simulation duration

Flk

41. Z oY —LOMEERERIX, RIVM (ETVBARE) 23 caLlBRAte 712 ¥ 7 kDl
L LTEMSNT, MHRERBRTIEZ., V=10t MIKBEEY 2 —/LITRO L 5 ICEHE S
Nice Y= MZ Lo TPHMESNTR T ORBRIRE S, JIE SN EKIRE L T 5,
FHIFGE HRE SNTRL 1L, REBEME OKRHIZOWTH LT D, 2R bR
T IMEETH D00 E 9 MTnb 5P, AT L — L S RIERENE 2 R 2 BRI,
PERERBR OB, — RSB EICR AT EEZ I 2L — 5700y —/1
TNIY XALPEHFRETHDLENIZETHD, LLenb, Zo7ay=2 O
HPFHOTZD, ZOLAR— NI/ EAEOEFNE (0F0, T/ EREAT V- EfE
A L2 FBIFE) ICESWTHE LN R EHS BN TH S,

BIRS N7 T /7 BAOFFIBIZEIL, EFF O HER 15120 2 FpbRIREN
7o FHIRFICICEE SN T, ASIRT A =X OIENRESH, TNHIEMEEAD
[ConsExponano-casestudies.xlsx] TSN D, Y — AT XA—=Z RN TERN>T2856
AR ICIE SN D K 91T, 3T A —ZEOFFIIM O BRI LSV CTHEE Sz,
Chen & (2010 [6])DHFFEH 45 H AV EHIRFFED =D, B D FEPHNNE EFE A & 22
RFE R T A — 2 IZDOWTESRR S 4L, Park & (2018 [4)DWFFED B 15 B AL T= HBIFZE D 7=
DI, EOHMHIX, WEOERSRERFEED/RT A—ZITONTERINT,
PO ERR & TIRDIERERBR IS S AL, > — Vi), HIJEPRN OREE I,
HIEEET N, BLOFEHESNOBEMITmZEE L TRRE -,

42. ConsExpo nano |t /) & L CZHERIRE AL L 2o, ZhbzmiE (WECHEH

Ihd) fEE LToORFHE L, FEITSH7z, ConsExpoNano & ConsExpoWeb [, ZEX(jE
FEOHEICRI LT AT Y X AEMHHT 5,
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% 15 ConsExpo nanov2.0 OPEREFRER I S 7= B HE s 7 D H R

) o Number of | Number of | Exposure | Product | Route of
Peer-reviewd publications
case studies | comparisons | scenario type Exposure
Park et al. (2018) - Comparison of modeled
Consumer -
estimates of inhalation exposure to aerosols 4 6 Liquid | Inhalation
Spray
during use of consumer spray product
Chen et al. (2010) - Nanoparticles-containing
Consumer —
spray can aerosol: characterization, exposure 1 1 Liquid Inhalation
Spray
assessment, and generator design

(EES
43, X 81%. THIEZHIZZEKIRE L Chen 5 (2010 [6])7> HHIE S 7= 22K E A Hifs L C
Wb, () BT ¥ v EGURHEERAT L— (RAL—A7 ) —F—) QMBI
AP EN DT R 2 LTz, Y — T L > TPl S5 2858 E O #FHE
I, EE 2T RS, B REO BRI 30 mg/m EHEE SN, ZHUE, mE SR
TV AHEESE 3.4 mg/ mIZIEid 5, ZOFETIK, =2 —F—DEERY — DO — 2%
RBEAHRE L TWD, K91, Park 2MIE L2 Z2KURE & Tl S D 2250 B % L
LTW5, Park 1%, 7/ REFHEERZ 7 L—8E (BRNEEHD) OB 7 R
W E N7 T 2R a2 Lz, @ SN Z25RE L, AN#EHO ETRRICES )
TY =M Lo TPl SN ZEZRIREORFANICH 5, Ziuk, EREED T A —X
{EORFEFMEEEZEZ D EETNANT —Z EFELTORNEMFIRENDTHA I,

Model vs Experiment
Chen et al.

4.00

3.50
? 3.00 & s\
~ - N\
g -, N
g s P h — = upper bound ConsExpo
2 7z simulation
® 2.00 7z
t 7 e lower bound ConsExpo
§ 1.50 ) L4 simulation
S
o / :
£ 100 , — experiment
<

/
0.50 /
/
0.00 Aenesesssssssssssssnnpssssssssnsssssssesssscocccnnsss
0.00 0.50 1.00 1.50 2.00 2.50 3.00
Time (min)

8 ConsExponano X = L—3 3 & Chen D7 — & & O LL#EE (2010 [6])
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100 ’
Model vs Experiment
*7, Park et al., scenario 2
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% 509 V
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$ 40 \ simulation
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L4 ] ~ simulation
209 pe
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30

B) Model vs Experiment
Park et al., scenario 1

25
"
TN
320 "
£ LY i
= B Experiment
5 !
S \
BTS04
£ | N e lower bound ConsExpo
g simulation
5 ] \
° 10 ] N = = upper bound ConsExpo
® ) N R simulation
5 ) RN
~
| n S &
Bo. 0 e
e, " T T TS mma.__
o e [EETTTTTIPOTONON yeeses | =
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time (minutes)

9.ConsExponano X = L —3 3 & Park etal. (2018)D7 — ¥ & DLk

it A

44. ConsExpo nano v2.0 DPERERERIT, UL T2+ 2 FFIFEAEH LT /=7 U7
IWTHDINE I DT O 27 L—8ED 6 ORIV E O KU 5128 FAT S
iz, 77 BEROFERFMGE (DF0 ., T/ ERATV—RR AR L2 F=FE) 12
ESNWTHERSNTEARHEEN L —FHT, V= ILORMEL D LHET —F ORI BAT
BN DD, ZORHERET. BESND LD RET VEAEOHEAMIERT D,
FENZERDTERRIRG LB ROWE DSERTRIFERME, BRI, ZHvEERER T
L. ConsExpo nanov2.0 NA 7' L—F U ADOF 7 EF O EFHMICE L T\ b &
fam i T g,

VI.NanoSafer v1.1

=2

45. NanoSafer v1.1 /X, MNM D& OVl 1 DRRZER AT < BIZBHE# T 5 U A 7 12t
W3 % 7o OIZBSE STz Web N— XDl N T 4 > 7Y — /) Tib %, NanoSafer D7)
FIANAP—= A FEELKBENAY FEMBEDEL I LIZED, a3 br— bR FTERS
DY A7 Lo, BEOHEIE MNM O Z250R L & fie b WK O IRFE LR 1 FE 4 450
LCHEID Y ToHND, BHEZEID 24 CT572 9D NanoSafer DEEMEL 7257 /13 Y X L
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T, MOLHIZRFTZENTED,
(Ei + NFpp_yg — NFyppr + NFEooiguai)

Cnr =
= Ve
Cap = (NFyrane — NFerowr + FRreciquat)
FF Ver
Que- Cer Rr e
NFep.nr = m ~['5'.-'F~1'3E + pl—@urat) _ 1_]
A nF
Qe Cyr- (i At) _
NFyprr = W .[QHF,M 4+ pl—@nFat) _ 1]
T NF
[
EXP-tcute - Acute
z 1
31].3
E.GEL.m
[ - —
EXPy piisr = _SAhour
1
3“'?
L 7

F16. 1E< BNV REPRET A7 NanoSafer IZ L > TR SN AASINRNT A —X

Input Name

Specific surface area of the MNM

Respirable OEL for the nearest analogue material

Total mass of material handled in each work cycle

Emission rate

Duration of work cycle

Time required per task in cycle

Amount of material handled in each transfer

Volume of work room

Air exchange rate

Pause between work cycles

Number of work cycles

Activity level in the room

ik

46. DYV —/LOVERET A NI, KL OEKIRELZ KT 2 2 LiIc ko TEBI N, F
B BIRIE SNTRLF DORE SN T ZERIREZ M LT, E#5 Ty — M k> TPl
b, TEGE, ERoOvy T v T ORDITRIRS Nz, IR T, HIEHS
PIELS BN D 1 m UNICEE S iz,

47. FHIFIE (A1-Ad)iX. Park D)/ SREGHEER X 7 L—HLE (BNHRA T L —)
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DOWFFENDBIRE NI, AT A—Z2 OfEIE, FHIFRIZE S TIRE SNz, TR#E
A @ TNanoSafer-casestudies.xlsx| IZFLHE I L TWD, Ny 7 7T 7 RREIZHEFINZET
WE S, MEERBRCHEHSNTEIINYy 7 770 R ESNT-HE#MTH D Z L ITiE
BIR&EThHD,

3% 17 NanoSafervl.l OPERERER I H S 7= &Rk & O R

) o Number of | Number of | Exposure | Product | Route of
Peer-reviewed publications

case studies| comparisons | scenario type Exposure
Park et al. (2018) - Comparison of
modeled estimates of inhalation exposure Consumer-
4 4(A1-A4) Liquid | Inhalation
to aerosols during use of consumer spray Spray

product

(LS

48. Y —uiE, A E LTI15r (Al BIO8IEM (FEH) OWH)Ze R & f it
L. FEIRFZETIE, 104y, 304y, 38X 2 B D22 QNG S Tnb, 0
7o, 155 OFHHI D T= D12, TRZERIREE & 10 43 O -2 E 22 R FE 2 B8R L
77
BJ 101X, K- 1553 MO FRIFEAZERIRE & 10 2O Z2 " LT\ b, i El4
RCHIE SR T OZEKIRE, TRl S 525X ~3177.5 pg/m D> 5 ~67328.0 ug/
m £ T, BIEZERIEE T ~1273 pg/mH H~8195 ug/m DFIPH TH - 7=,
HPHEBET D &L 10 0O P PRZELITRE T £ 72, 10 2O FERIE 2= E X
DHREV, ZE5EEL LT, IE<ERICHEME & bIEYT S (Thbb, 10450
WAL 2SI EE> 15 5y D25 H) . RIKRO TRIT — & LHET —ZROAET v
FHEAFREL L 0.63 TH D,

10°

I Predicted data
. Measured data

Alr concentration
{pgim?)
i
2

10* -

Al A2 A3 A4
Comparison case

10. 4 OHE I NT-ZeK P E L NanoSafer Tl S /- Ze5 L

bl
11, WE SN ZERREICH T2 PR S ZZKRE DR AR L TN D, i,
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EERF 106 100&PATH Y . 2V —2NEL BB KM 22083 H 5 2 & 2R LTV
5, i E AR TIE, FH RO 524 TH 5,

__100.0

= E

E

g 'lﬂ‘.t]-z ° #

9 ®
o m
SE 107 *
€= 3

=)

T 014

= E

p

=1

= 0.01 f 1 - i

Al A2 A3 Ad

Comparison case

X 11. JHIE S 37222502 % 9 5 NanoSafer TVl 7= Ri 1D ZERIREE D LR 4 DD LHEk

W
| DORLA- T

i i

49. NanoSafer OYERERBRIL, 7/ ~T U T V&G AT L—RLZEET 5 4 DO HEHIF
Jeafi i L CEITS N, THRIE S HEMBOR DR T ~ HHBIREEIL 0.6 2 2 T
O, THWEIEHEMBEO IHTLANICINE 5, ZHEB[ET 5 & NanoSafervl.1 (%, {HE
FOAT L —F VA ORMERREZWET H7-OICHEHATE 5, ZO/mIE.
TITONTE 4 ODHRIZHEADNTNAS Z EITER LT ZEWN, ﬁmit%’ﬁfz%@ Bl
WIET — 2 BRI ATREIC R o 72 & XIS E 2 D AN 5 D,

H3E fham & B
50. PERERBRIL. WEHE~DOIELBOLOD T ODOF ) [EAEDOET VY —LTEM S,
K IBICER SN FHIELEM LIzvF U A, ZREDET VY =TI,
Stoffenmanager Nano v1.0, Boxall et al.(2007 [3]). ENAE *—/L v1.0, ConsExpo nano
v2.0. GUIDEnano v3.0 ¥ —/L. NanoSafervl.l, BIXOAA 2P~ VU v 7 2 v3.0 NG
I,

FHIRFFEIL. WPMN 7 — & 2 — L %38 L T MNM ~OHEEFIE < B LOETHF O
R DR RASCERIC 8 D2 ET — F# 2w T 2 Z LIk v EN ST BT — %
N=Z2PbIfF I,

# 18 PERERBRH W= HEIFTED F & )

Number of | Exposure| Product | Route of | Applied to testing of which
Peer-reviewed publications

case studies| scenario | type |Exposure models/tools
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ENAE, GUIDEnano,
Park et al. (2018) - Comparison of
Boxall et al. 2007,
modeled estimates of inhalation Consumer|
) Liquid |Inhalation| Stoffenmanager - Nano,
exposure to aerosols during use of - Spray
ConsExpo nano, SPM,
consumer spray product
NanoSafer
Bekker et al. (2014) - Airborne
ENAE, GUIDEnano,
manufactured nano-objects released
Consumer Boxall et al. 2007,
from commercially available spray Liquid (Inhalation
- Spray Stoffenmanager - Nano,
product: temporal and spatial
SPM
influences
Nazarenko et al. (2012[8]) -
Potential for inhalation to
Consumer|
engineered nanoparticles from Solid |Inhalation| Stoffenmanager —Nano
) - Powder
nanotechnology-based cosmetic
powders
Chen et al. (2010) - Nanoparticles- ENAE, GUIDEnano,
containing spray can aerosol: Consumer Boxall et al. 2007,
Liquid (Inhalation
characterization, exposure -Spray Stoffenmanager-Nano,
assessment, and generator design ConsExpo nano, SPM
Lorenz et al. (2011]) - Nanosized
aerosols from consumer sprays:
Consumer|
experimental analysis and exposure Liquid |Inhalation SPM
-Spray
modeling for four commercial
products

51. PREEEREROFERIL, Boxall etal. (2007 [3]). ENAE v1.0 > —/ L, GUIDEnano v3.0 > —

Jb. ¥ XU ConsExpo nano v3.0 (%, (X< FE L BKGHE T H2HA2A I HL, ZnbDENE
IZONWTET Y —b, JIEMEIZKTT 5 FRIEDO R, 80%LL ET 12026 100 D#
HTHoTo, HEHEFIO, Z DXL D72 #kix, Swiss Precautionary Matrixv3.1 &
Stoffenmanager Nano v1.0, Z i1 5 O HIJJFIE rIRE/R BIZBE L TV W od, i RiT
7o, BHRSNZAET < CHBRED Boxall 5T 0.6 % EE> T Z L bRLT,
(2007 [3]). ENAE v1.0 >”—/L| Stoffenmanager Nano v1.0, GUIDEnano v3.0 ¥ —/L  RE#4f
IR T 2R TRA T A S S Ao T RIE E RIEEOR O Z 7 AFHT,
Swiss Precautionary Matrix v3.1 OPERERER Tl (X< BRITET A5EMEHR N RS THD
5o BELIEANT A—=ZDANTI)ODOTNIRENE T D56, FEITHBRICEELE
ZIEWA[EEMEDR B D, KA UV —=2 7Y — L a M LT, X< BRIFOMRIAV END
T HN—T 5,
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ERR )

PERERBR DRE R OWNIRZ R 191277,

52. ZOEETHLNIMAERIZE SN T, MERERERIT Boxall ©(2007), ENAEvI1.0 ¥ —
JV. GUIDEnano v3.0, 35 & % ConsExpo nanov2.0 L& &2 L T\ 5 EfEamfh T o
Do

il am & D I
HEEAT L —F U A0 MNM O < #Z7Ffi, Stoffenmanager Nanov1.0 35 X T
SwissPrecautionary Matrix v3.1 (%, E/ERYZ2IHEE IZBA9 2 MNM OESENER AT 1w H T
RSN
NanoSafer v1.1 (X, WEHEA T L—F ) A ORMEZERRE ZHET 52O TE 5,
2L, ZThb i, A7 L —k LU REMICET 2R 6 B O FFINFEI S
AR
IR (F19) ITREINTWD L HIZ, HEROEIL 4 (NanoSafer vI.1)DEIPH ThH -7, E
TN — V4 %TmmmmMM%ameoﬁf mﬁwﬁz#%pwﬁmw ESRR(EE ¢
FIX < BOMERERRICHE L2 WET —F O AFAREMEMEW U A, ZhiZ . MERE
AT < O DOFEFFFRICIRE SN D, X< BEMENDT —FZ =2 T, ?ﬁ”ﬁ?‘-&
DR DEGININT F—~ VAR T H & L THEA S, FICHEH=E, S
NI DR, KAV A XZETAHEHRAARE L TNDTDIZT A MMy, B8 LOERE
EORERER, DT =2y v 7E2Md 572012, ROBRITKDO LB THD,
HEZ X< EI %?5%%%??5 BRICiX, MBS U THRETT 2 2 & 2 BE810T 5,
- ERIEA S-S0

L2 8 40D MNM OFEIE
- P
- B ORLA- VA X530 DFREEREAM

X< B OZEKIR L OIRFH 38

19, HRFK
Stoffenmanager Nano v1.0, Boxall et al.2007, ENAE v1.0 > —/1| ConsExpo-Nano v3.0,
GuideNano v3.0tool, NanoSafervl.l, BXOAA XA P~ b U » 7 X v3.1 TOVERERER

Number of | Spearman Trend over total comparison
Model/Tool Tester
comparisons | correlation |(overestimation/underestimation)
ENAE v1.0 HC 13 0.75 overestimation
GUIDEnano v.30 HC 7 0.70 overestimation
Boxall et al. 2007 HC 13 0.72 overestimation
Stoffenmanager Nano v1.0 HC 16 0.79 N/A*
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ConsExpo nano” v3.0 RIVM 7 N/A overestimation
Swiss Precautionary Matrix v3.1 HC 9 N/A N/A
NRCWE
NanoSafer v1.1 4 0.63 overestimation
and HC
SCHR
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MBEA BRLIETNLEY—LDEDOT—F 2 —k
Annex A. Data Sheets for Different Models and Tools

Values of Input parameters and measurement data used in the performance testing of models/tools

can be found in the attached files as Excel tables. All files are packed to a single

Annex_case studies_consumer _models.zip file. The filenames of the files are:
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+ ENAE-case studies.xIsx

- Boxall et al-case studies.xIsx

+ SPM-case studies.xIsx

+ Stoffenmanager Nano-case studies.xlsx
+ GUIDEnano-case studies.xlsx

+ ConsExpo nano-case studies.xlsx

+ NanoSafer-case studies.xlsx

(2) Yordas LA R— |k~ F /<=7 VU7

Annex 1: FAQs published in 2021-22

FAQ %5 : 1728

Q: T/ ~T UTIOBGET, BERMICEESNTELOREITRIRERLDON?

AWEDT ) 74— L EBGT HEBIL. TOWEN 1 N R BRSSO BT/
& SNTZRFARC, REACH IZED BINICER AT T _XTOF ) 74— LI S
b, ZOFRBL, 7/ 7+ —LREMIICHREINTZLDOTH L E I ICEAL LT
HHEND, FEGEEMAEIL, TOWEOREZIER L, ThICX>TEoWEIC)
74— Ll L TRESINAENGENTNDEINE I DERET H2EENH D, T/
T —LE LUTREINTAEREIZOWT, BERMAL TS/ 74— L0RMEEZH 5
T L, BEREFHOPR TRMEZRE L2 b, o, ST 2fEREEET
— &y MEEEICERE L2 TUXR 50,

FAQ # 5 : 1729

Q : EU DIGERE N AOEIE CHE A2 ) ) 73— LTHlGETAHEE, V774 v —
WCBEAE L THDH I LILTEL)N?

A ZOEZIT, WEOHEE OFERIC L - TRAZ2 S, BEREHEIL. EUBNOWE Dl
EERBLIOMAFICHEHA SN D, MESRIEST FITMAFIC L TS h, 21 b
N EUNICENL. SN TWDGE, ZOMEE EITWMAL TS/ 74— L5288 LT
MR 6720, WEOUNEE D EUBSMNCILE 2@ X . ZOWED EU O [JRiE¥EE
IZE > THASNDHE, ZOMmERIIFEEICIL REACH O T CTgAER L LTOE
EGLTWS, ZO%RE, EUDGEERIL, 7/ 74+ — L5230 WE 2B LT
UL B 720,

FAQ #%’5 : 1730
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Q: HKFEPBREENT ) 7+ — Lz AR LN EFEL, ZNEIEHT L08R LR
BE. WEOMDOBEEEILE DL I TR R EN?

A BEEE T, BONRLEEIIMAT LTS ) T — L BT OEER DD, ST
F—LFEITTF ) T H—LDt Yy NORHERHMIi A F T, (TEE VI TRE L SN 1EH
IE, BBERE DMERNCIR L2 T U 5700,

B VILX TESR SNAHRIT, A =Bk 2 0FE L TR o2 oz
HT 2208 TED, HBDHWE, ZoERIE. 47 87 7 MEEE N L C&BEE 2ME
BNZHRNT 52 6 TE D,

WLREPEERE DT ) 7+ — bzl Liene FiR L, 2OEIRE BT AL TR L 72
WA, ZOWE O OBEE L, REACH DERIZHE - TFH ) 74— L DBk EHED
HRETHD,

20204 1 H 1 BURE, T/ 74— LERBE LIoBEETOTIIWED T ) 7 14— 2%
SN T 5 Bk 1T, REACH AN S SBICER T 5 2 L2 h . FEOBIT
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