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I 1. FIRFIFZNEORZEMRZRFT TS LTEELEISNZEIREBRICETSRE

AEETE FI/IXTITVINEOLZEMREARTT I B L TEBEEZEASNBERBMICONT, LUTOESD, FEHFLUR.
e BIRRE-SORZUA (Web R) (CBHURHHOMRZINEVEELELR,

KRN B SE W

1. Steffen Foss Hansen etc, Nature Nanotechnology volume 15, pages3-4 (2020)

[Carbon nanotubes added to the SIN List as a nanomaterial of Very High Concern |

2. Scientific Committee on Consumer Safety, SCCS/1617/20 Final Opinion

Titanium dioxide (TiO,) used in cosmetic products that lead to exposure by inhalation

3. U.S. Food and Drug Administration, Issued July 2020

Nanotechnology—Over a Decade of Progress and Innovation

4. Rickard Arvidsson, Environ. Sci.: Nano, 2020, 7, 2875-2886

Environmental and health risks of nanorobots: an early review

5. European Chemicals Agency, Final report 2020

Understanding public perception of nanomaterials and their safety in the EU

6. Anna Pavlicek etc, anoImpact, Volume 21, January 2021
A European nano-registry as a reliable database for quantitative risk assessment of

nanomaterials? A comparison of national approaches

7. Government of Canada, Exporting to the EU - A guide for Canadian business
Date Modified: 2021-01-13

1. Nanosafety 2020 (Digital Conference) , 5 -7 October 2020
2. NANOSAFE 2020 (Digital Conference) , 16 — 20 November 2020
3. 2" NanoFabNet Development Workshop (Digital Conference) , 20 - 21 January 2021
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1.1 ChemSec:SIN UR D : h—R>F/)F1-TJ OISR

h=mR>FJ)F1-7 (CNT) (@FOMETHD. N\y7U—. PFI1LL—4. ILIROZIA, ToY— KFHER. KUY
—1EEMP RIGHEAR. TLARER. 717V EIERE. RBILWEBTENISBCBVWTHULWEAFEDECED BT
hEHEEINTOET !,

20194 11 A 14 B, RLF— - TVl CRMESNIZABARY NCBV T, RAVI—T > ORI #8# ChemSec?
(C&DT. CNT HF/XFUTILELTHIHT SIN : [Substitute It Now] YRAMNIBAISNEUR. AR NI, B2, JE
B, BRNGES. BINEE R, ERERIESTE (UNEP) ORREREBENMEFELTVEL. ZE2MNIERCEZEINS
FIRFUTZINOBIEHOFEZBRIC. ChemSec ¢ NI TRIAFRETFRILOMT 1 FROXETOS IV MY
EHENTHD, AN NMIZOR T Z2EIFZEDTUR.

SIN UZ MDBINICED T, FIERTIE CNT Z OB SAREEVSIEF (CBFRER Xy E— S MEND, BAUHEER RO
JTIRMHTEMOFFEPRE T /BEMOERNNESNBILEBRDFEU,

1.1.1 SIN UAMDEIE

SINUZME. ChemSec ' EU ATHIPREZ(FZEILENANEEE Z B EMBEORENRT —IN-XTHD, REACH
FREND R TERMES OEIRHEENMEBLMINRVSD, ZOLITHBISNTORUIENZENTVET GFIIR—LAR
—IESIIZE0, https://sinlist.chemsec.org/) . IRTEFT REACH O TICEFEZENLUIZCET, 5. BUA.
SRS ERDE. BHFIRZFEMEDHAF>RELT SIN UAMFIATRLICRDFEUR, FEERER R TE. FTLWLA
FOU-DAEFMEN SIN UANIEMNZN DL R EEREROMANEDEHZ TR TEEXUI. HIXERDBIEELL
FYWE (EDC) MBMENEE(d. EDC DREHEBRIFHIUZI D 1 DELT UNEP (CEDRBHANELRY. 2016 £F
(Z. SIN UZ M3 RobecoSAM #1(C&>T Dow Jones Sustainability Index ((&&0IEIE) (CEsHBNELE, SINY
ANEER, SESFRIASAIE, B EM | FESTEICHVT. FICIEMEE TS RBaINTVETS, HAM®, Akzo
Nobel™, Scandic'! BEDZADEEEG., FBRBENICFELL I 3L MERBIIBAIITITBBNCE. SIN URNSERTS
EBHELTVEY,

! Carbon Nanotubes Environmental project No. 1805 (Danish Environmental Protection Agency, 2015)
2 Broomfield, M., Steffen, F. H. & Florent, P. Support for 3rd Regulatory Review on Nanomaterials (EC, 2016)
3 https://chemsec.org/sin-list/

4 The International Panel on Chemical Pollution (IPCP) Overview Report I.

5> Chemicals management added to Dow Jones sustainability indices. Chemical Watch (2017)

6 Instruction Chemicals Information, Impact And Testing (English translation of title) (Naturskyddsféreningen, 2015)
7 Aktuellt. Byggvarubedémningen (2019)

8 Utgangspunkter for Upphandlingsmyndighetens kemikaliekrav. Upphandlingsmyndigheten (2018)

° Weissbach, Y. Chemical Management at H&M (H&M, 2017)

10 AkzoNobel committed to zero harm and positive impact from products. Coatings World (2017)

1 Scandic’s Guidelines to Sustainable Procurement (Scandic, 2018)
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1.1.2 SINURAMDE#

ERZISYEZ SIN UAMIZHBBRIC ChemSec IMAWVSE%E(E, REACH (CEEeNTLWSEEEME (SVHC)
WEELRDET MEORAONTIV-(F ’AZBIEHEIT. DFD DNA ZRZzAECSEIN LB RZEE I 50/6E
MNHIMETT . 2 FEHONTTU-(F. BYERCEVT, BBCHHEET. BEIIEEMETI. 3 HFEHOHTTY
—(3 RS JVIRIBIREOREEMECEIL T, HIR(E EDC ERAULANILORSZEUSEIMETT . SVHC DEEFH
EMOFECOHERZH TTHED WEOARCLOTAEKERD RN HIBTEN FEEEFZBRBINTLRNI LS
BREUBINERDFEA. E5(C, SVHC YBOFIATED TEERRARCHUTIE REACH OFRRINMISEN3al6E
HEHLEIN MEZLEEC. BRICEFIRTERIILETERIRDFT,

1.1.3 CNT OFELATE

2014 &, EFNAATTHR (IARC) (. ZEH—KR>F/F1—T (MWCNT) ([LDWVWT. (FosefEAFRICEDE [k
MU TRIAEDTIEEENDD ] FFEDTI-T (U -7 2B) ([CHFELEU. AFAFTE CNT ZERENIREH
FUBE (WADI) ARIESATEHIE. MWCNT-7 H#ESLUIEDSY NTIEIRPRZAEZSIERE I IRAICLHTHE
DYIZATHR &L ARIE CRTARN A Z SRR T BN RENELRL2, MWCNT-7 CEBUOISEIFOMD 2 fBED
MWCNT (CEJUTIE. IARC WHERUIET VR (FBRERITHD, S5CEEN—R>F/F1—T (SWCNT) (LOWVWTHE
SRUIRIZ AR HUEAR T3 TUIZ. ZNICEBINS T, IARC [CENIE, EARREFRINEGRE EREROFERE SWCNT
&£ MWCNT Om5 T TURZ. BAKIC. SWCNT. Z/& CNT 60L& MWCNT OIRA . [EAIRSPIREERS|(CLo
TFKEUIZIY NIRRT, FRAE, IZFRERZAK. FRAEENERZRSNFUIZ, IARC DA FRZ SR I DL, [CNT HJE
(>55%) .2nm (BEf¥) LUTF.5-15um (£&) | (& ECHA ® REACH MiEE III YEBEIRT. h7IU—-1A X
Izld 1B OFENAM. ZREIFEECAIESHOREC—HIDEEDHD [FAAENBEOREVN®HD] L TEEEEN
TVEF 14, IARC FEELUE. MOAZFTTE, CNT FRSAMETHIEVSIERNZ RSN TLET 16,

1.1.4 CNT Q&GES 1%

CNT O3B 4RI ATEZEFELTVEIN, ZOISHTHA> . CNT $F4EHImOEEE . MDA, 1HERI(CRS
FRIMEER. H5ATT1- )b BENCEUFI I RRA > MOBBIREZHRTT 18,

Fle RESNFEFIRSRB(CIHOTERDFT . MWCNT ZEEMIHROKRSUIE. YR TORIBREBEPIYIX
TOMDETES SMFOREADEERFEFBIZRINELATURL. UNU. RERIIC MWNCT 2RERIRSUIE

12 some Nanomaterials and Some Fibres Vol. 11 (IARC, 2017)
13 Annex III inventory. ECHA (2019)
14 Carbon Nanotube Single-walled (>55%) below 2nm(diam.), 5-15micro m(length). ECHA (2019)
15 Rittinghausen, S. et al. Part. Fibre Toxicol. 11, 59 (2014)
16 Sakamoto, Y. et al. J. Toxicol. Sci. 43, 587-600 (2018)
17 Ema, M. et al. Nanotoxicol. 10, 391-412 (2016)
18 Kobayashi, N. et al. J. Occup. Health 59, 394-407 (2017)
19 Kobayashi, N. et al. J. Occup. Health 59, 394-407 (2017)
3



(&, HEOIYIZTRIDHEEDENHIERINELED, RUBO#EELURZ SWCNT (&, B ES R EROREER
(L& TR EURIBE . YIATHBBEERB LUESHAERN®DZIEN N> TVET 21?2, SWCNT DR ESBIBEER
SNTHD. BYL SWCNT (CEEULIDIIZTIE, BHIRELREFHEISVEETHIRLET S,

KERIRS (. BYRERCHIIZRADREELVLAUERINTH). RBELIRSEKEBRIENTEET?, &
RS S (EEZ G GEL.. BAARIMARRICRAL TS CNT OBENRECRE I3 ERZIRMHELET.

1.1.5 CNT Q2R

FNAECLATES N SDDEICINZ T, CNT [E—H28Y(C. ARBIHNRHI2RBOMED—DIEEZISNE T, IFRE
NIV TORIBEHEREZMA T, HIX(E 39 °C TOFFTHERINAFIH-CRSIBERIETE ALRFIE SWCNT
& 14C SRJLE MWCNT HH3I2EDRINELIZ?*Y, UH L. CNT OEDREB S TEHLER A BEDROH—R>
F)F1-TOFEAE, /KAT 60 B L. HEMB LU TIEFRT 180 HU L THD8. TNA REACH T TOHEHT
HNMRIEMBOIBEREL RO TVET S,

1.1.6 #55R

fEameL T CNT (FFEFRPRENECRAREC REACHKIMORAEZHFE S SuIEEIEN' DDt NMAICH IR %%
TBILIBNBEHUNHEEEZANET , o, AROHEELSNT MWCNT S&U SWCNT (. &5l - FEADLEER
SHFRZERECRTENBHENTHD. CNT (FATESEICT I IREZTMIL I EEZSNT T S5IC. CNT (RO AR
M ITRREETILE T INTOIEN . FBEUD. BILEBEEDHIBEEHEZHIDAFD CNT ZRLTVBIEN
5. CNT DI -T2 E8HBEVWIRENBENELL FEDOHAED CNT % SIN UZRRMBERINIBIL(E. SKHAFTE
NIFREZHEDAFTTEN TORWERE(CE SRR DO A B RIBBRM 25X 208N HDET

20 Hougaard, K. S. et al. Reprod. Toxicol. 41, 86-97 (2013)

21 philbrook, N. A. et al. Reprod Toxicol 32, 442-448 (2011)

22 Campagnolo, L. et al. Part. Fibre Toxicol. 10, 21 (2013)

2 Kobayashi, N. et al. J. Occup. Health 59, 394-407 (2017)

24 Pietroiusti, A. et al. ACS Nano 5, 4624-33 (2011)

25 Driscoll, K. E. et al. Toxicol. Sci. 55, 24-35 (2000)

2 Allen, B. L. et al. J. Am. Chem. Soc. 131, 17194-17205 (2009)

27 Zhang, L. et al. Environ. Pollut. 181, 335-339 (2013)

2 Hartmann, N. I. B. et al. Environmental Fate and Behaviour of Nanomaterials Environmental Project No. 1594 (2014)
4



1.2 {biEmTERSNS ZEBRIEFS> OMHIEN R

ZEMEF5> (TiO,) (. REACH fJ/EE IV OIER 143 OFEFIELT, Ffe. ARAI (EC) No.1223/2009 OfF
BE VIDIEHR 27 $&U 27a (F)T4—4L) O UV IA—ELTERRISNTVE T, TiO, (MEMEROFIERIEL THE
HEnTuwEs,

1.2.1 RNHEERENFERSOEH

2000 £, RNHEERZERFEESR (SCCS) (F. TiO, 0FMFNTOI71)L : [YEFRENSIRINENZRUE
& EMOERICEEZZAEUSER] LR DIELZ, 20134 7 A, SCCS (I TiO, (F/) CEIIHHLLERSE
ZFRUELZ (SCCS/1516/1311) . ZMHT. SCCS (F. BT LEHICEEFNS UV J1LA—ELTD TiO, (F))
OfEREF. 25%FTORE THNE, EMTBERFEEDURVZEESRVEE ZSN B ERTITEUR, . SCCS (&,
TiO, F/HIFADRAFLEECORNDEIREHDHS AR (MR PIEZRIERREAL) FEELEFZBISNBVELEL
fz. 2014 £, SCCS (F MEZFAEELRAR Hml EOWSAEOEKRZIAMRECLELRL (SCCS/1539/14) . 25(C
SCCS (&, 2018 FICZATL—0D UV FMI—ELTD TiO, (F/I4—14) (CEBIZENMDOERE (SCCS/1583/17)
ZFATU. [TRFENBEIRE., SHEEOFADEEICORNBOIEEMEDHS. ATL—A@& TOF ) Tio, DEROZ 24
OFHEZPIEEICTBICIARTDTHD] EREFRITTVET . FARIC SCCS (. VBT FIL, ZBIEN>A> . NIIbSH
JUNSSSTIA-T42TEN TiO, (F/I4—-14) ZREEREHEO UV JIL-ELTERT3CLICEI2RRE
ZiRHUFLRZ (SCCS/1580/16) . ARRE ([ KEAOZEMZBNLURROEERAOTEREREVSEIE

OFHIZHEFRLELUIZ. UHU. IRAICEDEHEBEORN I EEN S BIaEMDH 2R (CEEAINBVELEUR,

1.2.2 RRMYRIFHEESROEE

ECHA OBRNURTEHEIZE SR (RAC) (F 2017 £ 9 BIC, IRAREBOHICLD TiO, OFEMNAMHTIV-2 D%E

(EPDFENAENREONZNELLT) ZHBRITIRREZERLEUL. 2O RAC DENEZRIIT, 2019 £ 10 A 4
HICRNEZEE =L ARAI(EC) No 1272/2008 (CLP RAIMIES VI OIER) OMHY - RIFHNESR(GEIGT 58
BT, TiO, & [RHAAMEMEHTIU-2 (RA) | (CDFEIZLEFIRLELE?. CONHEG. 2R DHENE
<10pm OFIFZ 1% EECHFRIRD TiO, ] ([SEAINET . WAILLIRENAEMELLTODREER ZRHIFHN
BEEN 10 pm UTORFORZLTVS, FFKRFICHMHATNTNS TiO, Z 1% U LECHROAZ THHICHE]
YTWIREY] (COHBAINFT, BINEERF. 56 155 (1) Bl (EC) n.1223/2009 [CBEIXWERIEEZ
FIRT 312, IRtENIBIRZZELU T TiO, DR E MMz EME T 545 SCCS (CEFBLTLET,

29 COMMISSION DELEGATED REGULATION (EU) 2020/217 of 4 October 2019
5



1.2.3 EEXFOER

2020 FF 1 A, EFEF(E. 5 15 5£(1)FHRBI(EC)n.1223/2009 [CEDE, TiO, 0L M ZE I 2BAZIRHBLF
Ulze 7/74=LD TiO, (F. #RA 1223/2009 OfFEE VI DI M —27a TITICHIBRENTWSIS (IRAICLDHI>
RI-H—-ORNIESNZRIREHEDHSARICEERLERA) « ABRELT/IA—-LTREBV TiO, DHZIFZRELTL)
F9. FDEERIICE AERNE HEENRA LN EKEENZaREEOH2 MR (I7Y )b ATV~ #5RIK
OHRm) [CHBIFZTIO, (J>F)) ORRICBREINTLET.

1.2.4 HESRZLPNFESROER

<BR> EHINZT-IBIUHERI(EC) n. (FS) 1272/2008 OMEE VI ([CBVWTEMNAMEMENTIV-2
(IRA) ([CDFESNZEIEEMZEZ R I 2L, (LIHERRD UV JILI—EUTEERCNZRKERE 25 %FETO TiO, D&

e, MDHSPZERRBOEERIPERERREL TERINS TIO, 0ZEMHZERBLTVEIN ?

<EZE> TEUFHMEICEIE, —MHNBATIIIUIRITY - VAT —RR(ICHUTRARE 25 %OFHEETE
FZNZEERID TiO, [CBIL T, —AWHBEEPESEMOVINICL TERZE TRV ISR ET . TEMFHECLD. 7
IMZAIT7YTRRGE(CERASNZEANEE 25 %F TOMROIIAZ/NDF—DEER] TiO, (3, —AHEECHL TR
LTHBIENEREINTVET, ISR, HTTU-2 OFNFAME (RA) MECHBEINZAREMERRE LR
TiO, B2 MFHIICEICEDTHIETIRI DMENDDFET, DFD. COFERE. WARRE (I7V-INZATL—EEmP/X
UF-RERRRE) ([CLPHBENOIEZEISRII RN DI LR RPOEN TiO, OERCERINET.
TOk®. BRNRENCEERENF A BERCREROESHRIOS, TiO, (FHMEORICIETRVNSTY.

<BRI> 25 %FTOEEDERNLZETRVEERIZE. (CHRROEMEVTEREINS TiO, 0ZEHOEX
IREZEDRREEEZATVEIN ?

<EIZE> HELORBETE. —MMIBATZI()TRLI7YV-IVAT L —EER(fEREN3EER Tio, OERCRULT.
—MBHBEE(CSHUTIEANREE 1.4 %ET, EFMPLTRERNEE 1. 1 FTHEEEEITVET,

<BRf> RO TiO, DERCEUTSSEALRIFHN RBFEZBLTOEIN ?

<EIE> BIPAINESTLELTIORERS, IEHEIC1 DOIERD TIO M (BERL, 75— TE RENIE) (CEIE.
—EBD IR I - THEEEEINEDTY . IDZADBIRIBINIE, TARESNZ T DH S MBOLEUS 1 TDIE
FEGR(CICAEENBEER TiO, MRIOERICEAL T, CORERNIZIENEIMNIRIATY CORTE RAECDEREB (R
9% MoS itk (KREESEER) NEHSNTVIIBE. FLEBZIRMOHAICHENT MoS OfEN 25 ZEREL TR
Z25E . EER TiO, MRIOABDICRICOWTE, —fHBEESSUEBENCHUTORE M ZRET TEET,



1.3 F/0RY MNEAFEDERZREF X ILRBIDTEDS

A+ EROLERATERRBFAFICLD /A AXTAIVIGRAORHDF /ORY ME, IRTE, RERSMF T THEA
ARDIBTESNIIRA > N ERNCENTERLSCTIOTEEHUIZ, COLSBRREICEENST, /0y MOURIIRFTEE
OBIERRFH SOV TOZFEMERERI T, KM (CF /Oy MR ARISERI3H(C(E. /0Ky MOERDE
. B, SIERIEEMECOVT RT—ITANA —P— MDA 2 EODZ1ZT -3V REDIHATRNARR R T,

1.3.1 F/0Ry o=

Roco® (&, EREFHXZOH T, WONDERDF/F7./0S-#XBILTVWESH, ZORTREIAD 2 DDA,
IS TETHTATDF IREERIRFBNET, &, Tour’! FREADEZTV. v T -F)570/00-% [F/B1K
MFTHEIRIEELBRVED] EEELTWET . — 75, 79747 F/579)03—TlE. [F/BEN. X FERINUTEF
ERHBL. BNUCESTT A REERBILID . RE EABEILIENT ZRE, MMEIFRILETZED] LERZLTVET, 1]
£, )W D - FIFH )03 T 9747 - F )70 )03 - #BABRICX BT 2B ERE TIN,. BUTFEL VWS T/ RR>3
(ERSNTVBFJAIFOF ) F1—- T —AREIC/ S T FIRFUTICDEINET . TNnld. IR JHF. —BLF
F2F JRTF SIUNFIRITF ZBALEUI LT JRIT . BME TSRS JRIT . SRR T 8 FRYN I5-L> h—ROF)
Fa1—J. J3TIOREEINE 2 DYEBRLT. 2000 FERNBYURIDERLDBEAICHFTAI TN TEFLR32363738,
=75, P9747 - FIIFUT G RURCHIFZEELZOERNRAIN TV, CNETHEDEEINTEELAT
Ulze UDNUL 79747+ FIRTUTILIEBRBNTESL TOET . BIRIE. BATIOR - J103aVEEZBN TV T /ORY M.
Rt BEISAORDT /T7/05 -t ERRFEHZRESE 3MFTHRNREE ITHNTLET Y, 20, &6
SRS RSN TV ZHRARE. BYIRETH), FCEMIEENBIABBEORDDED T, Fiz, EEMUI OIS
BATELTE. BREZAUS I 0KMBRENEEINE T2,

30 M. C. Roco, AIChE J., 2004, 50 , 890 —897.

313, M. Tour, Nanotechnology law & Business, 2007, 4, 361 —373.
32 M. E. Vance et al., Beilstein J. Nanotechnol., 2015, 6, 1769 —1780.
3 5, F Hansen et al., Environ. Sci.: Nano, 2016, 3, 169 —180.

34 R. Arvidsson, Environ. Sci. Technol., 2018, 52, 2436 —2437
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xR F/0RY MOEHICBIFTBVA S

FJ0ky b HH i (nm) #egEn/FEF -3y | EE (um/s) | BB
A
SEATONRS #352Z, Co 1§ 200-300 Ha 40 43
ATHEAALE In, Ga, As, Cr, Ni, Au & 200 57 1.2 (F49) a4
NAEREAT JRF BitES JRFUTI 40-400 B 2.5 (8K) 45
F/0OvR
FEYBRES /OYR Au, Ni, RUT— 18 250 BER/HE 50 46
HEF/OvR Au, YIF—L <IE 300 B/ AAZE Na 47
-T2 -F )17 — Au, B#EJ571>, DNA & 200 B/ AAS B Na 48
BREST /07— Au, Ni, RUY—, PRINFFF—t #J18 500 BER /R 32(F19) 49
YeBEEhF /Oy R Au, B&bsx & 300 AR/ 33 50
HEREN S /D1 — 313>, Pt & 500-1000 ARG/ AR 5-35 51
IYFEF/OvR SUh, iR, 1E{LIR <I% 210 SROMR /AR R 4-14 52
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FAF Oy Pt 18 700 BEEKE DR 2-7 >4
F 71931 Au, Ni, Ag 18 200 His 31(8K) >
i /21— Au, Ni, Ag 18 200 57 39(8K) >6
M BRE L AT RUZFL>, Pt 398 BEA KSR R Na 57
2D F /24X~ JUHLTTFA, P 154.6 BEALIK TR R/ Na 58
DNA /0Ky b
DNA JA—hH— DNA Na NAAZEE Na 59
DFIE 5>)07&, DNA Na NAAZEE Na 60
1 Z1vF DNA Na YBY )\ A AZ LS Na 61
REANUIVT— DNA 35x35x45 B A A Na 62
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1.3.2 F)0ORY M I3 DB TS

COESBFEECEENST . +/0RY NCRHET ZURTARGREN TY, BEREIRDENE, HACAETRAREE
TEBUIER AN, (L TRIB P REAES RS 245 SR LI FIR R I ENTEX TS, —imC. B
HEDIMEN RV TRNTHS I LB OERFETHRBINMTONTEEUZ. EFEMFIELTIE 1900 FHHICRRINIZERH
FEEHRNZETBN., X FROTZATAY M= TH i aBECEERESZBIAUEUIT, HIFITIC. MEHREAUREE
BREEZS| I RN DDEVIIRENRNBH N RIBIEN TVEUZ, X #R(E. 1930 F4K& 1940 FAIC
EFETCAEREZEZHIRIZEMN THERAEINTOELZ, CO&IBRERANEENOE. SHEMSHROZD 2RI D
T DIRFINRN NS TY . COLIBAREE. FEHROUR (LRI T AN L F B ONDKDEFEL ., BRARAIIC(S)
2% SRR (ARINIZ BA S IEHR OB BRI RE TR ICLELES, 65— D0EBREFNREBFINERTH). B
EREZRIETRRAAEDZROTEEUL. COLIBBERBAREIITUT, NIEFEE T XEEMEABCBVTERK
RIBERIELTERENTEE LR, ER. iEFIZREARI COIOTERULEICE VT, BRER. BYIRARIZIER, 57
DOFOIEDEIINHERINEUR. COLIRNMEADIER. 1940 FRICEEETMEMEMMENREINIAD., EE
(CBIFBMEEMERZBNUTVET, BERRIBERICUTONMEEOFERANZEIEENZDE. 1980 FERAFITRIT
M5TT, LROZENLSICRIABEENSOBNREIZEZZL. SHOF/ORYNMEDIN -2 -F9/05-DYR
(CRAFEDFIHREZPE T T DE(FIBHTEETI,

1.3.3 F/0RY MREIICETTEIRIRIEHE

X #ROHEREROVIHARRERLRIMRC, IRECBVWTHIFE. /0Ky MOERZMREVTRBIEHDFRA. EFER-
EEEER DM BINDOFEGREMZIMIC T 2, BRRGIER. B "RI1y NHMRERR 2 RESEZRDINENDD. =D
EMEUISHRDOBN., BRI HZTOCAD— DI THRLFRHEVGDERAC. UNU. EU Tl LDEMR
FEHOVWTOMRFIN AT THIEDHHENFENTVES L, EU ([CBVTFH/ORY MEBHSREHBEIN200. EE
REHBREINZONEABAETIN, 20 [ERBERE ] ZEASNCTBENEDREDIRERDFT , COMERAMFRL(E, B
BEH, TN ABERIZNARKRLTVET, DFED. 7 /DR ODEET(E., #mH. {EF, FEIBFN, RBF
HRFEZIAAEDRTAEMRERMEFZB U TUVINEDH . FIcBERE AR MEREDTM A ZRF > TLINEDINRTFT
BIERDET 2,

FIRFUT T AAFEBIEZ SOV BVREIO—DON, EU EBMISISDTHN 3, 2T TRFIITUTILHERM
EESBEIOTERINTVET . COEE(L. BSMNIF A FESFACBVCRHRINZEOTHD (RHEDHL

6 P, Harremoés et al., European Environment Agency, Copenhagen, 2001.

57 D. Gee, et al., European Environment Agency, Copenhagen, 2013.

68 B. Lambert Radiation et al., European Environment Agency, Copenhagen, 2001.

9 |.-E. Edqyvist et al., European Environment Agency, Copenhagen, 2001.

70 Editorial Regulating nanomedicine, Nat. Mater., 2007, 6, 249.

7! Editorial Regulating nanomedicine, Nat. Mater., 2007, 6, 249.

72 S, F. Hansen et al., Dose-Response, 2012, 10, 364 —383.

73 Regulation (EU) 2017/745 of the European Parliament and of the Council of 5 April 2017 on medical devices, amending Directive
2001/83/EC, Regulation (EC) No 178/2002 and Regulation (EC) No 1223/2009 and repealing Council Directives 90/385/EEC and 93/42/EEC.
74 European Commission, Commission recommendation of 18 October 2011 on the definition of nanomaterial, Brussels, 2011.
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BIER] ZISTEZRHBTVEFIN, CCTHF SR FICERZETTVET, IRDE, "T/AR (L BEFIERE
OHEACHEENS. F(EFREENDBIREEDH IR F(COVT, EORESLIFEICISURIR )2 BIRERIRDIKIK I D&
S(CEET - HIEENBEINERDFEA (REAOEMOBEZIRC) " TODH. RIARTEEOTEMENF VN P2
E3H3I5AICE. FI/XTUTINTERINDT (X% [73Z 111 ELTHEIINETY, J5X 11 (§ EU TURVDER
BRVDATHD, HIBCHITHICEF. IRITOREPRAUNAOEESMHECRELU THRIARIRELRDET ., UL, B
HERDFEPES B FIRCEE I MANE 1993 FIEIRINLEFTHD, TNEF/T7/0S-NEDEMERENS
10 FRIOTETY, DVTE BATRH CEFI/XTITVINEEAEZBBEINTHES T HRATEIRBEFT HIFOHERN
HTBNTVET, 10 FLLEAT (F/0RYMELALHFEEINTORIORIE) | BUNERRT(E. EMF0/\7%
B IENXZ OIHE(CT B ABIEA. 70T OUE— M, FEXE DR BIRNEOTD DS B FABEARRE,
FT)79/)02-OFHERARORE. BEME. B VRIYRIAY hOFHEDS (BB EPIXFHN N ETHHEE
SRUTVWEUIZ, EEFEICOLSBTF/T7./02 - OFARICRIFELTOEEATURN, F/0RY hORFECLDEDL SR
ISR EIRE[CB O TETVET,

1.3.4 F/0RY NTERDBOAEGRORE
F/O0RY NAZRBUZA AT T I IAE 10 OEESBIRELL T OESDTT,

& F/0KY FOYAIBEERZF THOBEAE 10 DRE

. EMERPIRIEICH S 3 /IRy OB AN ?

- PO74T - FIRFUPIE, Ky T - F IRFUPIVEDEFEMNEN ?
R VOO /Oy MYEREEN. ERASN3EFEENSD ?

. RIBEEHLUTE MY /Oy MIEEEZN B B REME(EEDIREH DN ?
. T/ORY NORFEEZORE M OEREZEDLICBIEIBIENTEDN ?

. PO74T - FIRFUPIOIRIZEDSIITRBI TG T BIENTEZON ?
. FIORY M RR(TERET I BIHDEST NS ?

. FIORYRDUZRDERR T4y NEEDESILEBS BIENTEZDD ?

. FJORYMDUZIIT3 S B REDERAN (SN ?

10. /0y MCBHET B ERHREVERE N ?

[are

O |0 (N [0 |»n |~ (W (N

7> European Medicines Agency, Reflection paper on nanotechnology-based medicinal products for human use (EMEA/CHMP/70769/2006),
London, 2006.
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1.4 KERmERRS (FDA) OHWEH

KEOFSAFI-F)75)05— A= 7F74T (NNI) "C(Cdnid, +/74./05-""(CdF ) ZT—IL TOMEOHHIH
EFN. TCTHEMENBRIRRIIFOME (LSO THFAOERICANTIBRICRNFET . 2000 4. NNIFKEHEZHEERD.,
BURHED T )77/05 — (LT BIRFTHRIRENERICBDEL, ZORR. CONFTELVESHNRESN. S5(TH8
M ESRRACH T BFE Y-S a MR EINTLE Y,

37005 -NERSNERBNIKERRERRS (FDA) [(ZHHFEINZIULERBEUT. YEBORIES.
FDA 0OFJ)57./)02— (%2 RZ0IIR R I /R HIMERZ SIS B I 2. /5770599 TA—X (NTF)
72006 FICRESHFLUL. NTF (& ZOFRRERBNDIREZFLHILBIEN RN ERESZ 2007 F(CAKRUEUL.
COIREEOLFLURE, MHENLDF/BOFEEFEREL THREIND T /NTU7 I SR REOBBEIIR L [TEMLTVET,

F)70)0>-45815T L FEICLD, FDA (3357702 —(C339% [LF15N)—BA I RATEZAR ] [RIZFR0H
OEBRURR OB 2BMETD 2 DO NMERZERIIL T ARFTA > I 52 kG (386U TWE T, FDA T,
FIRFITNOEERFEZAFAL. FDA ORIZFEPEEENMIKHIRI IR RS TEDLD. BERYIE(CFRY
S, in vitro EAESE. in vivo 2 MEERICOVWTOMITZERML TLE T, &5(C, FDA (F. 1. FrfclCHiR
FEREOFAL 2. LFI1S5N-BAIOROFHOBEEHA. 3. 1IR-S3 DR, 4. FDA DEHEEBITI IS
OBEROFAEZBINEL T, ERN—RERD, FLEBRNRT—ITANS - OEEZILALTVET,

FIz FDA (3. /7705 (CBT 3EAS LSUEBRRISEORFELAAOTR TZOSEEIBALTLET ., IADS,
FRRE(CRA9 3 FDA MIRTEDFET. BREUCH /57703 —RE(ICH T MEIRROKE L ZE MO CBHET 28 =
EEZ3EBOHAY YA EREEREI BRI BREHICRITUTVES ., FDA OIIFEA>I503bICLD. BEED
EREMRAEXNNDREINTUVWBETEIETERLIIC. FDA (FCDDEFORGEDE M (CKECEBMUTVET, &<IC,
2007 FICABINEREORESCUE. 7/77/05 - ICARRBICH T 3EEOP TRBRFEEL T. AREE
%[E L &85 FDA OB EICDOVTIASMNIL TEELS.

1.4.1 F7)79/05-HRBIBROEZS

2007 FIRFREZBOESALO—IREL T, FDAE, 7/577./05 - RERIC I 2R H 7 TO—FZBRMEICL. EER M
DHAIZ A& FITUTVET . FDA (&, 7/77/03 - "R e RSN ICEEC(SBECERACHRTIINITIEHNE
B, BUS RIFEIMRBUCEDCCLCED, RmCERURBIBERZ KA. FDA FEIfFOETEERT . EHEEHA
TRIMTORGBCERINIFFEDENERLECHEV, F/77/03-RzRELFEd. CO7TO0-FT FDA (§. EEmo
ZEMN B AREEANORE, FRGREIRRICEIT25HMEO—EREL T, 7/77./02 - ORI AN FEZ L EL
BIEBOMHE BRI ZIRFT TEET . &5(C. FDA OEREREEREITIV-CLICRBZEDERMEINTHI.
DOZIME(CEOT, FDA FZO7TO-FICEANRRRORF Iz RIREE . RROCEABENCEETZEMFH. Bl

76 https://www.nano.gov/nanotech-101/what

77 FDA (& [F/570.)05—1. [FI)FUTIVL [H 2T -V ], 2OMOBEREOMRF_ EOEERZHEIILTLERA.

78 https://www.fda.gov/science-research/nanotechnology-programs-fda/nanotechnology-task-force-report2007
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(FZE T DB RN BB 2 E R I ZENTEFT . FDA OBERY TO-FOMOEBRFFHHEL TIE, BRMEPR
FPRR ORI R ZHESEL TSI B72s(C. RmBIFREOYIHARMET FDA LII5EDEBLIEEFRIHELTVBIL,
BERHBEIA MEEDHCAREFBMACIZIZT — 23> ZEBE LF 1IN —PA IV AP 2R ITeHICER
BLBHOX EHEBILIEIE T BTERENEIFENET 7,

1.4.2 EXRRTEEN(YIIADOFT

FDA (3. 7/77/02—HGm(SH T IREIRRORBHEZEHEDOTHMICOVTOBSERE, EEF(CEIEEER
WIBNAI22%FATLUTVET . MV AXBRIR N OH 3B EZEVEOTEHDEEAN, WRICBITZIRTEDS
#tz FDA MM&X. BRENKOIRREICIRAR I 2D BERARY—IL TS, IRIEFXTIC FDA (& 5 DORIERA1IVAXE
ZRITUTHO®, E5(C 1 DNRTE. BROBRFEICHIFT . A RSAOOBRFRT—IIANAI—LEBCITON, K
MR BEPE RSB THELBRIRREINTVET.

o [3)75)03-0OIGRA%#S FDA MR RO®KRET 1
T)79./02 -REORRHENH TS FDA 07 TO—-FOSBIERRIRMAHNEEEHR SN TED, IARTO FDA DR HIH
RICEGEAENSZEBINE 2 DOMRA Y MIBAZRENTVEY, FDA ARFIRGR(CT /7705 -NSBEnTLSh
ESNEARET T BBR(IC. FDA U T ORZZERELET .

1. MEROZFERmOAEKED 1 DDIMETIE. REBOREBENT /AT - (#9 1-100 nm) ADEETHESH

2. INSOHENTIZT—IHTHDERK 1 NAI0XA-MNLOIBETE, MR TemDt. YRR - (b Z BB,
EMFHERZSED. TOTEICGER T MEPRSEZRIHETHNEND

INBOERINERE. FDA DR BB INTIILCGERIZLZBRLTVEY  BRINESRS> ~ongnn
([CEZH I 2155, FDA PEEFRFZORMIHFICERZEFSV. REOZEM. B3t ARBENOFE, 6L
(FARFVRTNADBIEN BRI E LML ST 2RENHDEY .

o [{LHBRPOFTI/IFUTIORENEI>
{EAERRBPOFI/ITFITINOTZ 2 MHEEHEICBI T2 FDA OIRTEDS A RSN TVET , HAF>ZXTIE, —H%HI
(., A ROZ R MEHADZHORAIN, F /TP EBRCEERINZERALTVET, 22U, T—90D
B BR A (EHEBICFERINTVS T /XTI TRENDEE. BINESERZZRLU TGGHEEN
BIFNEBDERA.

7° FDA’s Approach to Regulation of Nanotechnology Products, last updated March 23, 2018
80 https://www.fda.gov/ScienceResearch/SpecialTopics/Nanotechnology/ucm602536.htm
81 Considering Whether an FDA-Regulated Product Involves the Application of Nanotechnology, June 2014
82 Safety of Nanomaterials in Cosmetic Products, June 2014
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o [IV-I2Y-70)0Y-2{5KEREETEZEN, RRIEMMEPECHEZEVRRFEHNORSMEHR
FHRIRICE % 82 D1
FT)70)03—- (%I 3E02ED. BRARISE TIROZENERMBOLZ R MEERRHIIRRIC R F I BIEN S
B(OVT, REXEEFEMNRICGRAZINTVLET HMFVXTE. ITICHRESNTVIEEMEOKIEREETIE
ZEZYIMIIRIC, REEBENEBERBINSROBEANGCREINTVET (BEEMEBEOIFE. ERMEBOERAOR
2% BERMBOEAOREIKT. BESNCZENZEET FDA ANDOBHBZRELETINEDIN)

o [EMRARNICSEIIBF/IFUZIDMERI
Y RERINOYIBE ORI SERPRAERU. F/ITIV7INEWI LRI (CBI I SRR INYIET
AIEREE (FAP) ZIRHIBISERMLTVET . HAFVATRER BISEENT /ITU7INOE) AR5 % 5
FHIDRRADELFET. FIz FAP OIZHBAIIC, FDA LRI 2L EHERLTVE T,

e [URY—A®A (Liposome Drug Products) 1%°
EEmRFHEAITE>S— (CDER) ([CLHTHEAESNDIUNY —LAREICEIL T, FEAGRHE (NDA) FERS
BRCETEAGREEE (ANDA) ([CBVWTHBEMEH INEBERMEFTEINTVET, IBIR(C(E. (6F. RIS, @B
BIE, L FOFEMERRFLEMFENFIAR, EMFENRZFME. RSWINVOREFENSENTOET . FED
EHOT /TUTNEIREVAHTO V5 EH] H452ATY. CDER NR(FEISF/77./05—FHEHD
3720 1 B E@URY-LTT,

o [FIRFU7NEEETHIRA (EMFNEFEED) 1%°
—AXDIAD FEER(CHEITINTED. B EARRBIAO UHREINERRmZEH. T/XTITINZE
BI2RAORFECE I —RANBEHUSEDZERFREZLE(CERUCVEYT, RnOMFELREZBU T, 7/
NTVTNEEBIHRBNHIT2mE. FERARSSIVRKRATICEAIZZRBEBIEMRETINTVET . XV MNEE
HAR(E 2018 £F 3 A 19 HETTHH. FDA (FFESN/NTUvIDIEIRZSRLTVET .

83 Assessing the Effects of Significant Manufacturing Process Changes, including Emerging Technologies, on the Safety and Regulatory Status
of Food Ingredients and Food Contact Substances, Including Food Ingredients that are Color Additives, June 2014
84 Use of Nanomaterials in Food for Animals, August 2015
85 Liposome Drug Products: Chemistry, Manufacturing, and Controls; Human Pharmacokinetics and Bioavailability; and
Labeling Documentation, April 2018
8 Some Nanomaterials and Some Fibres Vol. 11 (IARC, 2017)
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1.4.3 SEOEE

SEORERF)F/0T-WeHEEV T, F/77./02 - RO Tl FIHEDTINTI7IN2EE TS
FTINAZD 3D TUY MREDEMOUIRBUENRIAFEN ., ZNICIOTREBEZOERFEMIELSIRILTDEEZIBNE T,
FT)79/02-3FITIHARA BRRBICHPAINTSD. ZOEABRSEISITENBEEZISNE T AREEZTOMAE L
2835 FDA OfEaZRIETICE BSUHEAEROERECHIMFEEHEL TENIMRADIVENHDET . ZDTth.
FDA (SFRRFE PRI ST LT OEBNCERDIHATIKFETY .

o RIFRGOEES. IN->27-50.)05—-¢F)70./05 - EDUBIEDE=HU>)

® AT IANA-LtOE R BUIARISBIR DR

®  NNI ([CLDABHERTE DEE

o NREBEHEOELICETIRIFZIBAEITILHOLFT15 NP IO AARDOEMEZOEFIBERO—AR G
o B/RNBT/)FV/0-HMmOEMMMAFEDIE

B4R .

1. RIEPEZIA-SLNDOENN

2. FASHREAOSIN

3. ERPBIOI AR OHRGTRI R 5 3R

4 RV EBICRETIXHGEE

5. FRVOEEELORME

6. IN—>7-57/03-(CEI25%ERNLF15 M-S/ I AOEE

&5(C, 2016 F(CERIIENT. BATHRESARORIFE TA—S AICE DS FDA OFEBIZD—F+>J ) -T BV T, +/
T7)0S-EER(AFRNZENZ2 S8, FDA FHHBE0OEFE(CRE T 2RI FER 0 E Mz ika (CHEZRLE T . FDA OFl
FHRRUCE DK HRICEEUARTIORHAH OZEGEHERE(CLO T, BRRT/77./05 - REOEFHNMAREE
SBUBNS, HEOEZEME (BLUKEITIHE. TOEMY) 2RI DN TEFT,
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1.5 EU [CBF3F/ITU7INERDRLEICRIT AR RBHMOIELE

1.5.1 AHRBHMICHITHERE

BOY T, {bHim. MiHRm, BREEAL. /XTI ZEEI3RENEEEEFEORTARERICROTVET.
FIRFTITIWOERDUVRIERR Ty MBI BAHITHICEAL T, 20 20 FRITEKOFENKfINTEXLLN T/
RTI7IWHEBEERRICTRLERINTUVSDCERDS T, ZOILAERETZBIENURT ART1yb, BERICESE
RMEACEIBZAHHE (HMRVEETY  HEBARLICARMEEMNEHR(CEEZLTED., = —ARDOFEFHDZEE
bZ Sl T BENEmBEL TRDRSNTVSEERET
[ E—MEFI/NTITINERBRCEDIS SR TOEIH ? |
[fERRIBEDETHL TVEI N BRLERTOFIN BELLEZOVITNTESBDERAN ? |
DHEENRREBAZIRIIZMRIC. /XTI 2B URGEZDRDEEIBALISELEITH ? |
[F/XTIPINORFHENBDIAIH T EE X5 (G BN AODHEZEL TEDLICRBOTVEIN ? |

CORETE. HOULERZEMREVTERLU. FT/XTITIOURIICEET 2 — RO L2520 R
ZHRUE Y. CORBEOBN (G, AHBHOZ(LZASHNCL. ZOEREREZNSNEZE 10 FETEDLSIGERUEL
OHEDHIBHIETY, AEBRE. BUTFEBPARFIEEN T /ITU7IVCETZERARIBIREL T, F20BEROE
HRITES EOWEZRIFLIZEDOTH, TOBERGHEEICSHUTTI/ITIZICFITH/0S-HFIBENTVSS
FIERER(HIZ—EDEFEZOIRECTIEDTHD ., FIXTITINDORRI(y bR I Z+DIBfFT S LT AL NE
BREIRICETMI BHITFIAINET

1.5.2 AHRBEOAESE

RFAERZ DT DD AT ZEMUEU.. BEMEDBIEEEDHS 1,480 OARNEEIRZRL TRFHNICR
-2 UFEUR. sAESET. AO. B2 EEUREECIOTHREER L, G5t 402 OAKRN R ZEEEDHZE
DOERBUTT B ICFIALEU. INSOMRFTRORFRRIRAIDZEL T YNESNIZIET > ADY NIRZER L.
B SNTZEEDH DAL, BRDIABEBINDLZHZENILEUL, INICED HEHAOFRETELZLCEDE.
(O VWTATBE I B EM DT EFR LR PEERD LN AT RE(CRDFUIC . U BTOMAFTRERICKI TIZORHANS, E
IMER, BRESR. FryIZFEL CERRLELR, HBIENTEERER. RENCFryI2ERUT, EU OF/IFUTILIC
B9 DAL DFRMDIRIRZIRITN I D7 2T — MeAERR U EUTZ . \RIEDT >0 — N FIXFTUTZIUERDURIERRT 1w M
B9 2AHROVTHABL. EEBEORMEAHARITIZLEBNELTVET,
LUTFORE(AEST, 5 DOMKRETEELEUR,
AR
EU AONNEELE
e A
1 A¥fzb GDP
2019 FOMMNEREEDIHRER
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o FIRTUTINFBFI/INTIZINEBHEOERA A NMFETS (FREFELRY)
o AFFAFEED GDP Ik
o 3)F77/0>—-BEEDFFFFHFEEIS
o REICHOHIE—IR/FE IR/ BZREESPIOESE
o 1 ASRDOEREmMH
o EFEBPICHIIDHEEIEBAAZALDXT GDP Lb
o IWBEDEM. EU HENDEHEE. AEADEEEREDTDMOIEER
IOUBHELFPIROHPICEDE, A-XNT, TIWAVT . T1>32 R TFVR IR=F>R% EU EEORERD T
EUGRAEZELELEZ. 1,000 AOBIEENECEICHRRIERLL GEEEN. MRED 5,000 ANSEIEZSEUE.
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HENREOEECAVLIER

] =5 F 5 -] s r 8 k= _ag
RN A R T Y 3’5 TR R
S LI R e L U U H
ik ™ 3 g E,E“ ug“:: # g ﬂ'a 'E 2 E - 1 ‘:!:
s | © 38 (8 | 2| 8|8 FREIET I MEEY BETT 3SIERECIRE\EEOJEORE LERIGE
Denmark DK 1873 | 5806081 | 43075 (60692 | 66 9 60 1% 28% 21% | 75.2% 72 0,66
Sweden SE 19495 | 10230 185 | 449964 | 53873 | 55 59 48% a% 11% 2B81% 0, 7% 336 0,49
Netherlands ML 17282163 | 41543 (53,106 | 42 57 57% no 2.0% % 1.2% 172% | B16% | 77 298 0,53
Finland A 1995 5517919 | 338424 |49845 | 41 52 8% no % 1,Th 181% 69,1% i) 342 0,39
Germany DE 357021 [48264 | 61 15 51 31% no Innovators 30,7% | 6E,6% 65 0,69
Belgium BE 11467 923 | 30528 (46,724 52 23% strong innovators | 25% 5% 21% | T72% 75 459
France FR 42878 | 50 33 19% strong innovators | 2,3% 1,6% 194% | 7E9% =] 457 0,64
Luxembourg Ly excluded 17 52 34% ng strong innovators | 1,3% % 73 375
Mustria AT 1995 | 8ES8775 | 83855 (51,509 | &0 11 45 35% no sSIrong Innovators 1% 1,3% Ba% | T03% 70 443 075
Ireland IE 1973 | 4904226 | ro273 (76,099 | S0 16 50 43% no strong Innovators | 15% 1% 1,2% 0,47
Estonla EE 2004 45227 [22990 | 38 12 53 14% no strong innovators | 1.3% 0% 28% 292% | 6EI% 52 0,55
Italy I 60359 546 | 301338 34260 | 55 45 36 no moderate innovators | 1,3% 5% 1% 239% | 739% =] 05 0,37
Spaln ES 1986 [46934632 [5D4030 | 30697 | 61 3 18 20% no moderate innovators | 1,2% i i | kLS 0,45
Malta MT excluded | 2004 31058 | 713 65 56 3% na moderate innovators | 10,995 % 75 0,68
Portugal PT 1986 | 10276617 | 92390 |23186 | 31 14 55 no moderate innovators | 1,3% 1% 97 047
Cyprus oY excluded | 2004 28340 | 45 5 41 19% na Oderate innovators - % 53 021
Greece EL 1981 | 10722287 | 131990 | 20408 | 59 74 ng moderate innovators | 1,0% % 468
Poland PL 2004 | 37972812 | 312685 (15431 | 46 57 a7 16% no moderate innovators | (0,9% 1% 248 0,42
Latvia LV 2004 34 24 49 12% na MHEratE INnNoVams - 0% 251 0,47
Lithuania LT 2004 53 35 18% no moderate innovators | 0.9% 0% 356 0,19
Slovenia S 2004 32 F 0% na moderate innovators | 2,4% 0% &5 347 0,37
Croatia HR 4 076 246 57 a8 14% na miderate innovators | 0,8% % 3,7% 26,2% 70,1% 58 w7 0,22
Czech Republic |CZ 2004 | 10649800 | TR BGE | 22850 17% no moderate innovators | 2,0% 1% 5% 3] 85 0,38
Hungary HU 2004 | 9797561 | 93030 4 9% ne moderate innovators | 14% % 39% 313% | 648% | 58 w7 0,32
Slovakla 5 2004 | 5450421 | 49035 43 17% o moderate innovators | 0,9% i 18% 350% | BL2% | &5 196 0,26
Romania RO 2007 | 19401658 | 238391 50 no 0% a2 | 3% [eex | 1 | am H
Bulgaria BG 2007 | 7000039 (110994 53 no 0.7% 0% 275% | 674% ] 433 0,31
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1.5.3 FJIXFVUFPN/F)70)05— Y B — A RE25H

SFSFRHm (B ; Bm. tFm. MR, ]tm, BFHER) ZBUT F/XTI7INREEFO—ERELT
HNAINTVBICERDST, FI/ITU7IORFEREIDONTO—REHIFRHE FHBENTT, UNU. B EBIERME
(FEASHC EFUTHD. COEMNSEREFKEFBENFT . F/XTI7INOFERICEIZREREBETE. AL FZD
MRIAVMERESEFSERICAZRHML TVBIENRESNTVEIN, F/XTITILOERNE L DEAMTPREICHLT, &
FREYCEINSORBOERBEEE (LU T EOFINRR T MBS ITHEVIIRFRFINRDIRERI T , EARY
fleierUicina. BIEEREL, F/INTITINOERZE FH. REWIE, {biim, SHRRGEHIEUE.

percentage of answers

Computers & electronics * 16
Medicines |—— ] 5
Cosmetics & Hyglene e 14
Clothing B Textile — 14
Other technologles * g
Various matarials * g
Paints & Impregnation i .
Food * &
Cars & Car products i 4
Plastics s 3
Cleaning products d 3
Batteries __l-' 3
Chamicals i 2
Sport equipmeant _1 2
Sun protection [y by
Graphene g 11
DK N0 TS 5 | ii
u 5 10 15 20 25 30 35

first mentioned Mall mentioned

B. BRNIC [F/IFUPIVESC0HEENHZ] CEELERRDTIV— (N=5000. R Q4)
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Computers and electronics
Paints/Varnishes/Surface coatings
Cosmetics

Clothing/textiles

Medicines

Plastics

Detergents/household cleaning products
Construction materials

Car care product

Cars

Pesticides and plant protection products
Househaold electrical appliances

Sports equipment

Kitchenware

Foods

Toys

0 10 20 30

I -1
-0
I S
I 2
I 0
______________________JEE
|
I :c
I
I -
L JEE
I 0
I s
I -

L [px

I

B % yes, may contain nanomaterials

B. 7 /)IF7U7NeSTUREOHIERON TS —#EREm (N=5000. 5% Q5) .

1.5.4 F)IFVFPNEBRRIITIBAERS LVBAES

E MERN'GIIEE . ETERTNDBIRCRRENZEEZSN. AL DRIBRIEAORE LS FZ(CONT, HEEIE
MEBATIMRICIEEICRNET, HEEMERTRIRICRHEE R E IR HOH B ARROFEROSECONT,
LDREREHI (CEDBSELTVET, WD TBATIREICHL TS, EEEOHEBU LNEENOBROLZ L EERENS
HEFINGDDEDEL TROEEIBELTVET . Z{OREENTZERERICEBVWREZSZIODTELIVEEATVDIENS,
RN REFRINAOELOEENZHRTEET, OIZFEEZEEMRIIENZRBTHNE. 1-20%E5\REZZ
HoOTELVWEREZIRATVE T, F/XTIVINEBRETHI RS AERBRMERENTIEES . Z<OEEEE
EEREEZERD, ZORBEBALLBON, BIKEERROBRACGUTHMILFT (BFHE BEiRfmn,. BItER
BETTHEEOHERI LXK, BR. BREE. EEEDIEHRTEARENTY) L. Z0ZB(E., F/ITUTIC
I 2EIZEOLNILEASNIRERLTVET  [EEBORHOKENMENGE, F/IFUTIEERURL. HBWVE
FT)579.)02-%FAUEROBAERNRENE R A BIZEEOT RSN DD, FFEREEMRITANLRVER
B (BIZE BROEHER) OBACELT. AL EROEBEETY,
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Computers and electronics |GGG s
Cars I -
Household electrical appliances || IEGTTNNNENGEGEGEGEGEEEEEEEEE 4+°
Construction materials |GGG 45
Car care product [
Paints/Varnishes/Surface coatings || EGTTNNNENEGEGEGEGEGEGEEEEEEEEEEEE </
Sports equipment  [[NNEGEGEGEGEGEEEE <6
Detergents/household cleaning products [ NG <0
Clothing/textiles - Which of the following... | IEGTGcGcGcNGNGNGNGNGNGEGEGEGEGEGEE :°
Plastics |GG o
Kitchenware |GGG G
Pesticides and plant protection products | IEGTTNNNGEGEGEGEE 3
foys NN
Medicines || GG 0
Cosmetics |GGG
Foods GG 20
0 10 20 30 40 50 60

m% yes, even more likely than products not containing nanomaterials + yes,
without any concern

B. F/IFUZIDEENTVBELES, ROIN-TOEREEVNFTH ? (N=5000, & Q9)

1.5.5 —iRRUR IR

EIEEE MR, FERUZVZETE(CIIDIEELRIELEDHL TVE T D AKEBRIZATTE REHNIEE(C
KEBOTVET . BERYZI(CEDHRVERIZUR AT IR REATOERRRE L £ MZRPIRIBICE %
FHEOMDEBINERREMENGDIDEFCONT, PIZRURNSEIEB(CZORHMEBREL. BIZFED 3 D0 2 (&,
TANZRDER . TSAFYIRZEY O, MECRE. REOEM. GMO (B FHEMRZIEY) OEZHREL
TWELR, BIEED 4 20 1 UT (& D15, HFEE. BFHER. H3VEY vy IR EDFEER M
ANEDETECRFIHE RN HBEEMELELN, F/XTI7 N MERICR I R7E (SR TIIAREMRR(EE
CTWERATUR, =73, FI/XTIZINCLBEBADRZE DRI REMZFZLTVOE, BEEOSLE 4 30 1 TUE

(AVE1-ADEA. Y-3vIlRyhI—), BIUEFHBRORAMICH U THRENHIEEMEUALBFRE) . EEEU
HOLZEEEPELREREZFHTHST . FEOVTOIEIRVEDERONET .
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Electronics and computers 59 1.2 19 10

Mobile phones TN VE 27 9
Social networks INEEFEEEEESTN 27 11
Self-driving (autonomous) cars  IENEEEEEEE 31 14
Biofuels from genetically modified... INIENENEVE 29 18
Artificial intelligence INIIETVIEENTE 36 13
Nanomaterials [ NNEEEENTE 25 27
Globalisation | NNEINEEREYE 39 16
Foods from genetically modified crops INETRER 60 12
Pesticides and plant protection... INEVER 61 11
Global warming IINENENA 64
Plastic wastes [INCEEENVA 66 9
Asbestos INEEER 64 13
0% 20% 40% 60% 80% 100%
B[ am not worried about possible negative impact on my life
m ] do not care
I am concerned about possible negative impacts on my life
Cannot say

B. [BREOEFBICHEEESZSIATHEEDHIROIMULVM >R, $ilT. 2FICONT.
BARREZSEHA TSN (N=5000. 5[ Q10)

1.5.6 FJ/IFU7IICBITIVRIE

NN LAECED. FIXTIT7IUCBEET DURIERR T 1Y MORRDERFH(E T /XFIT I MEREIN TSR
RISV IERACI O TRECERDENPASHERDE U, FEINTOFRE TIIIAMERFHam CFE AT THON TV
FEAN URDEARR Ty MBI 25R5E. T /XTUTINOERPERBI I - TICRE TS, FERENDEELAILEREE
NHpdLEZENET (FIZE, (FEALORBICENVT, FIXTUZIADFEND R, (FKEMBRU. BUEREERE
BEFEEINZIOE1-IREORET(E. BRIZAYIE LB IEHREDEIERREIVEHZNNENTY) L
ABEASTAVRABOMS TI& YURIDRHE. F/XTUT IOV T OB LEIFEL NIV EBEIRIENDENRENTL
9, F/NTFITIEBRBOFEACHUT. ZEEOEEVEEDELICRHMUTVBINERIUETS. FEFHEBOEIZ
BRIHIMTTEFEEATUR. BOENMBVWCERBRRZUVDOEEIZEBEODIN 5 50 1 T, KEHH 50 mA LOA%L
TUlze FIXTITIADERZEEEERDE. BELDDEESWNEESRD, BIEED 3 D0 2 M XTI7IADBEEZE#Z
BRUTVEYT., CNICAALTE. KER(ENRHIEINEZILDOELTRHMENTVET ., TNEOKER(EEIC. F/XTVT
WOFZEDPHENRIZCAEPEINTORVWEEIZEENEZEZTVDIL, RENCEEZ LI I 3FERNRSN TVSE(CE
BUTWET, 5. EEBERFCT /XTI OB REREIBCL T, XA FADREZBBEU(EBHLETEDEE
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ATVBEBEHDFET . AEDFERNS. FI/XTITIOVWTOHGEN LD EELREIZEFE, EROHMELLEUIRIC
(& FINTIZNOREHFERLBAFDL BLEENU LOZEHETHHEHEEL TVBEVWIRRNEMIIENEL,
COAEBIRMRIE, —ARDA L (CHUTHBEFO—EELTERL TV T INTUT IV OEHRZ LDE R TUKBE
HaRmUTVEY,

Oral (by swallowing/drinking) 29%,

Inhalation (by breathing)

MNone of the above

0 5 10 15 20 25 30 35

B. F/IF7U7NICE<ESNZTREENBVEBDN55EE (N=5000. 5[ Q1 7)
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improving texture or colour of foods

developing new tastes of foods and flavours

the enrichment of foods with vitamins and other
nutrients

extending shelf-life by maintaining or improving the

condition of packaged foods

active substances of skin cream that reach deeper
skin layers

reduction of the salt content in foods while retaining

the same taste

an Increase in the efficiency of sunscreen

making plastics (e.g. PET bottles) more durable

keeping children’s toys clean (reducing bacteria)
and making them last longer

protecting plants against pests/diseases

the prevention of the occurrence of unpleasant
odours In textiles
indoor paint that prevents the accumulation of
odours (e.g. clgarette smoke)
drugs which release thelr active substance in a
concentration at the desired spot

the repair of damaged tooth (teeth filling or coating)

more efficient cleaning of waste water

strengthening the rubber in tyres and other rubber
products

0% 20% 40% 60% 80% 100%
® The risks will by far exceed the benefits. mThe risks will slightly exceed the benefits.
W The benefits slightly exceed the risks. B The benefits will by far exceed the risks.
m Cannot say

B. F/RFUTINIRHEZSEE. TDERICEDIVRATEART (YN EDLSICHEFEELETH ? (N=5000. 5%k Q19)
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protecting plants against pests/diseases 84 16

keeping children’s toys clean (reducing bacteria) and
making them last longer 20 38 9 siasn
making plastics (e.g. PET bottles) more durable 11 Eom
strengthening the rubber in tyres and other rubber 12 BN

products
more efficient cleaning of waste water 12 6 20
the repair of damaged tooth (teeth filling or coating) 15 EE
drugs which release their active substance in a 14 _
concentration at the desired spot -
extending shelf-life by maintaining or improving the

condition of packaged foods 3 39 16 -_
developing new tastes of foods and flavours 17 34 15 IR
improving texture or colour of foods 19 HOEEE

the prevention of the occurrence of unpleasant 21 —
odours In textiles 2
active substances of skin cream that reach deeper _ -—
skin layers 19 28 22

an increase In the efficiency of sunscreen 23 BN
indoor paint that prevents the accumulation of 22 —
odours (e.q. clgarette smoke) .

the enrichment of foods with vitamins and other
ntriants 1024 24 DO
reduction of the salt content in foods while retaining . —_
the same taste 10 22 25

0% 20% 40% 60% 80% 100%

m I fully approve m I tend to approve I tend to disapprove
m] fully disapprove ®I don't know

B. F/IFU7NOERL2 BRREADICAICEY 3= (N=5000. 5%k Q6)

1.5.7 FI)IFV7PN/F)70)05—DYRIDERTT 1Y MY BB HMDREZE

50 A LDA 4L BEKEMRESLD T AR T IRIEE. BIURBNAECEERREZRCIEEZZMEE
(& F/72)025-0F )ITUT7IVOFERNSECB RN B DURINDEEZNERNT T YRV T BEEROERE L
MTRENBDIGENZNTT  EBHROBETIE, DRICLBURTENR Ty bORGH(F. FIRE, DIBHENERFE 4t
S AOZHN BRSO ERTESRESNSEREMTITOET . SORANE FHULVEATICHUTRIDERLS
ZOEREDHSOITVET, SHICHEE. EEFR. BROTEIEECERSMIN-23> (BIRNIBAMEH) (CBEhEL
TBEMIRIZRRZ T DAL (F HmPAOT IIXTIZIVOFTECOVTORR SN AREMER(CHDFT .
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POSITIVE ATTITUDES

Nanomaterials will open up fantastic opportunities for e g '
technical development A9 30 21 7 16

I believe nanomaterials offer many possibilities to 14 36 22 l’
cure and recognise diseases - 3
If nanomaterials make everyday products better, I'll = Ve
gladly use them 11 31 25 12 14

If my country wants to be globally competitive, it has = »q 27 10"'\ 18
to embrace technologies using nanomaterials = <y ==l
I am convinced that using nanomaterials is of benefit a yQ 19
to SGCIety 27 "lz 17
I would approve nanomaterials development being a )
promoted through state funding £0 25 ﬂ 18
I am sure that using nanomaterials will help to protect g
the environment and limit or repair environmental _ 28 14 n
damage

I am looking forward to the many nano-products that s 21 30 A 16
will soon be on the market - - :

0% 20% 40% 60% 80% 100%

mStrongly agree B Agree Neither agree nor disagree

» Disagree ® Strongly disagree m Cannot say

H. HBER. U EDS5, ENICERTTH ? (N=5000. ERf Q20)
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RATHER NEGATIVE ATTITUDES

I'm worried that using nanomaterials could lead to
completely new health problems

\J
o
w
w
N
-
=]

I believe It's hardly possible to control the health risks
of using nanomaterials

I'm concerned that using nanomaterials instead of

traditional materials could damage the environment 16 29 24

-
w

[
oo
W
s
N
-
o

I'm afraid that nanotechnology will result in more
individuals to be monitored and controlled by 11 26 25
miniaturised technology

S

N
w
N
~
-
&

It's really frightening how many nano-products there
are or soon will be

[ believe that nanotechnology can lead to job cuts in
traditional branches of industry

N
~
[
~N

I believe this whole nano thing is @ marketing trick to
improve sales of certain products

N
~
(S
o

0% 20% 40% 60% 80% 100%

B Strongly agree M Agree Neither agree nor disagree

Disagree ® Strongly disagree ® Cannot say

B. SRR X EDS5. EOEBICEANICERTI D ? (N=5000. 5k Q20)

1.5.8 F/XFUPNETIRS

SAERRCINE FI/XTUTNOISAD T I 2HERI— R TEHIFEA. 7/77./05 -0 eI H
BEEANOTIADFEZIFIHE. BEE BB EL(EPIZNBBEZRUET. BF. BEEQFTLIITO
SRACORKOFNRAVNIR, FFEHREM OB FHESECERINDT/ITU7INCHUTE BENBMEENRZT5N
F9. UPL. FIZEEEPOIEDZHSLED. BROEIZIVHELVEDMORERZEIEULDT IREBAMITOF /YT
U7 IWAQBEFERCOVTE, KDEETY, BEDOEFSDE(CLD, @EEEG 4 DOBRERDIIL-TCHIENET,
ROEBRENBERA L DOJIL-T@, FI/IFIZIVHUCGER BB REREZRUET . COJI-TOEEEE. £
BIEED 19%%2E59. 40 - 49 MOALDREZL, #BHIEH BFHE (KFEUNRI) 2RILALETY . B3
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BICBREENRANBON, T/XTIPICHUTURREZF LS CERRIDRELZ RS REZAMDII-T (2EZ
ED 46%) TI. O -TIBITHEMBEIZEEG. 29 MUTO. ZEFEXRFELNOBEZZITLEE T,
3BEBOIIN-TRFLEEDIIN-TLEREERD, FIIFITINEIERITZANETT . ZOTI—TOAZ DKRH(S 50 7%
BET RELANNOBESIDHES BRELDETENZERIEED 23%2E5HET . EOEED 12% 25D 4 &
BoJI-T@. FI/ITFUTINOER. FFES LU B U TRERRREZRSBRVWALTY (Fi (30-394%) ) .

If my country wants to be globally competitive, it has to embrace
technologies using nanomaterials

I'm worried that using nanomaterials could lead to completely new health
problems

Nanomaterials will open up fantastic oppertunities for technical
development

I believe It's hardly possible to control the health risks of using
nanomaterials

1 am very Interested in sclentific topics

I believe nanomatenials offer many possibilities to cure and recognise
diseases

I'm concerned that using nanomaterials instead of traditional materials
could damage the environment

If nanomaterials make averyday products better, 1l gladly use them

I am convinced that using nanomaterials is of benefit to society
I'm afraid that nanotechnology will result in more individuals to be
monitored and controlied by miniaturised technology

I would approve nanomaterials developmaent being promoted through state
funding

It's really frightening how many nanc-products there are or soon will be
1 am sure that using nanomaterials will help to protect the environment
and limit or repair environmantal damage

1 believe that nanotechnology can lead to job cuts in traditional branches
of indusery

[ beliave this whole nano thing is a marketing trick to improve sales of
certain products

1 am looking forward to the many nano-products that will soon be on the
markat

% strongly agreee + agree

SEGMENTS

— Enthusiasts Tolerating
No opinion « Fearing

. €AY MBI OI71. FIITUZNOFAANOSEENR—EEHE (5%- Q20)
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strengthening the rubber in tyres and other rubber products
more efficient deaning of waste water
the repair of damaged tooth (teeth filling or coating)

indoor paint that prevents the accumulation of odours (e.g.
cigarette smoke)

drugs which release their active substance in a concentration at
the desired spot

the prevention of the occurrence of unpleasant odours in textiles
protecting plants against pests/diseases

keeping children’s toys clean (reducing bactena) and making
them last longer

making plastics (e.g, PET bottles) more durable

increase in the efficency of sunscreen

active substances of skin cream that reach deeper skin layers

reduction of the salt content in foods while retaining the same
taste

extending shelf-life by maintaining or improving the condition of
packaged foods

the enrichment of foods with vitamins and other nutnents

developing new tastes of foods and flavours
improving texture or colour of foods

% benefits will by far
+
slightly exceed the risks
SEGMENTS
— Enthusiasts —— Tolerating
No opinion - Fearing
------- Population

B. €JAY MBI OI7AN. ERHFTOF/ITUPVOFBAOE (%R Q19)
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1.5.9 1R#RiR

EEBEDOFEHUU LF, HARNRMBORMELLEL T, F/XFITIVCET BB EFEUERBEN TOSRIEEELF
Ulze TI/RFTUTIVCET B ERBEIRIRETLEEA >Ry R TUR. 1BIRZIEBHICATF I IBROEARFEIRIREL TS,
12—y M BETTRIEZEENMREZVTY (FEFE) . F/ITI7INPFI/IITIT7IEB ROV TOERNESR
EENTHRFEDVIT YA MOT —AIRN-2% B EEEE HDIH 5 A1 ATT.

Elsewhere on the Internet
Product websites

Online media

T

YouTube

Personal discussion with experts
Social media

Newspapers

Magazines

Personal discussion with family and/or
Blogs
Radio

Schoal, university, college
Other

Workplace

I
I
I -

[ BE
I
I
N 1
I 1
I 1
I
. ©

.

.

s

I -

0 10 20 10 40 50 (=10

B% of respondents

B. FIIFUZICOVNTECTIHRRIITN ? (#EBIHD : 7/)75./05-2H5RWA. N=1725, 5[ Q22b)
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1.5.10 H#BEINDIEH

FTIRTUTIEEBIRIOVTOROHER TP ALL TR, RIZEE ARE (KF. HAFTHERE) | B0/
ROFSBHLEEFHEMBNRENTOEFIN EU #E (BRINEER. RINMEFRTRE) BFRITENTVEY, EU H4ES
E FITIZNOREHRICETIROEETEIEMRLLT, @MEEICLOT 3 BERILCETBNTVET . BIEED
14%0' EU #B3% (e (CER] U, S5THEN [PPERE] LTHED. NIPHEERARPRIZEEIR. RENDEHE
EICEBULET , L. ENZTNOBRBENOEBREOERIBRETRHVERA. AL ODEEEL TR, F/XTITIVE
BRROBIWRELT, F/XTI7IERREOEES. RTE. BIARICH I ERENRHENTT,

Scientists/researchers (universities, research institutes, ~1
> ke 108
etc.)
Health and occupational safety authorities 18 62 14
Doctors (e.q. your doctor) 18 62 15 §
Consumer organisations 15 &
Environmental organisations 19 m

EU authorities (e.q. European Commission, European
' 4 10
Chemicals Agency) L 53 23

Producer of the product B 34 45 i 361=
Distributor/seller from whom I bought the product B 31 47
Government representatives, politicians Bl 21 45
0% 50% 100%
BAbsolute trust  WBit of trust Not much trust  ®No trust at all

B. F/IFU7NORLMEICONT. RO LB APLEBEDSREHIRHEZITHELES.
EDEREFMIZEENFTIH ? (N=5000. 5% Q26)
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1.5.11 FI)RFU7 N EBRBDER

BIEED 87%(& F/IXTUTIEBERMOBACHID. FIZESNIPBEICIBEIRIRRSININELEEZEZATVET,
FIRFIZNEBHROF R, BRPEREER M, EXm. {bitm. 48 /iERm, ;8. 5BH REMART
RORELLOBELTVET, —MRNBEFRNSHEE. BREORIREMPIAIICHIZIES, BLEFI/INTITIVE
BECETIZMIBIRLEITT, UM, CORER. EOLIBIEEDIBERZEDLSBAZN TINICEE B INEN 2R
FREDTEBHDFR A TIUVGREZITEIEINE 70— MW RDRAED., FOGRLWBRIPRIIRET - IR
TANBEICRBZERONFT .

Foods [HNNEGGEEEEEEEEEE. -
Medicines [N 77
Cosmetics  [HINNEENEGEGEGEEE 7+
Clothing/textiles | NG -
roys [N
Detergents/household cleaning products | ENEGNGNGNGNGEGEGEGEGEEEE -
Mcuceew 2 Es
Pesticides and plant protection products [ NNENEGNGGEGEGEGEEEE -
Paints/Varnishes/Surface coatings || EGTNNNGEGEGEGEE 0
Plastics [ -1
Construction materials |G 38
Sports equipment |G 35
Household electrical appliances || G 34
Car care product |G 4
Computers and electronics [ NG 32
cars NN 2°
None of these [l 6
0 10 20 30 40 50 60 70 80 90

m % answers: yes

B. F/RFI7NEECRIBEBATIRIC. (SGAPRYT—IRET) HMOTHNSEERSDI.
ROSEENTLLSD . (N=5000. 5%RE Q28)
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1.5.12 #EIBEIR

FIRTIZNEBRREOVT, EORRI(YMNYZRIZED. N2 NBIRICEDIWIEIRMTZBELIIC, BRNTEF IV
FU7ICEU TOR#Z ZHDIMENGDDFET . T /ITUTZIUERDURAIERLR T 1y MBI T DEIROIBA(C(E. BABRROZ
1T —2AVEBENEERGEIZRIZVET, 12125 -3 EER(C(E LUT D 3 DOERREZZDIRE T FRINERD
FEA.
1. oM L
2. RERIybELTIRZBN B IERR
3. BRMLNIVIER

£ 1 BMEE. BEEEO—BLTERLTVWSFTIXTIZIVET JFT)7)/02-DFEEHE— O AR (TIREL. &5
(CIRTOILEMEEFRRIC, FE -ARI1Y - URINAKRERR DT /XTITIOMEROXBNDONT, BHEICIRAST
EZBMELET, FHREBZERLT, — RO AL OFIZIEOEVIBEZLOPTVWERPEERZIEZABIET. HIZE /¥
FUPIWEWSFIREE—RED A 2 ERCBEADDZEFFOCECRBEFIRIBE(CLO T, FIRFUVIICH T 2R HZ=HDEN
AREIRTY, BOURFEREG. [F/XFU7IVEEHEBLEET—RRANBREOLZOTVWET L. [F/577./05—(FEICARTR
TIIEWDIEDT T EBIC, F/ITITINOVWTEDHANEHE(ARET DIE®, TIXTUTPICEZEBREDEESITR
WEDOHHD. EEHINVWINICHEHIZINOIEHRIEE (DFD. F/YFVTIUTI25EE]. BIFHT—5(ICLBIER)
ZBRFE(IRRABCEEEETY , COBMBETORERIZE. 12—y b EOREFFREBDOZVR-FILTA b, TLE, #ifE.
HES. ZR (IRTOLNIL) | EEBBERIFRELCETIICHEE2NEZIITYA N (BIX(E www.nanomaterials.com)
RE. AR CFOTRIRERPRDIGLKFIAAEN 6O TRINERDFE A

5 2 BT FIXTUTINOERNRE, EDLSCHR(CE TERTHINZHRATINENDDIHR DAL (C
MUT. BT, FIFARTEER. BRI UVBIZREBINERDER A, 55 1 BEETREBUERICIMNA T, ZOBR
Tl F/NTU7INEBHROEEE YT )T7/0S - ICRARGTRHEEIND T /IXFI7ZINORXT 1y M, BmOEEE

DRGSO —T T4 T2125 23> %8B CHRIE(IRABENEETY,
ZEHELAIVIERR (55 3 BfE) ([CRLTE. (KEDOREEMICEDE 3 DOFBRREDBFHLVICADFZRHFEL
FUI.

1. FIRFUZINOERZHIIDE1-4, BEIE, MZERERE. ZOMOEERR - AP BEEEKETZIEOR,
HmOEm(CFINTUTIMEREIN S D EF

2. TMEBIUMRED. 77tYY— JERAR. KFl BEmEBE. ItB, oMt - BREERCERLTWS. KE[CERE
N3N R D RO EF

3. BEm BRERL titm EXm - EEERINS. FEWRALLBEEOTEMEN DR

YOG/ ICAT I -TE (FEI AL OEBEBENSERENMIBNTVEY, FLABBERCEINE TN
SOZEMOHE TFAZ OB OIRHEVWITIV-TH3s. BIENIRY/ BEHBEREGA2ZH M RO NEE
ho 2 BEOIIN-TITHU T EMER /RIBAOBRENHIIHE . TEHBERZCIDIVENHEET . 3 BEEHOY

32



W=TCBIRRBICHWLTE, F/IIFI7IOEBEDERZSINIVICIATECTEHL. EMERADEZSNZHE. TER
ERICOOVTOBRREZARDELRINERDEE A,

RIREEOEEEL. LT OERICHII2RFEZHKE, BSWIEARITBLIHERELFT,

1) IWED/TIYIOIRG (COVID19) EZNICLOT, F/XFTIVIVICET 2 ARDIBIMCEDLIBFZE NGO
PIZE FEMEF/NTUTITUEENRHRRBE, EREESEADISADIBINCL25ERE

2) FIRFIPICEES BVRIZRHOFMBABZITOIHO. FEORAESEOFA (IETRFIM EERNFE.
Z0fd)

3) F/RTUTINEEREORRCETIELVRE(CERZE TEHRRRAR

4) h=R>FI)F1-TEINITRIST SUhEEDIA T, B b EInE BT IEDRE, FI/XTI7IETDIARREDON
KBRIESEOI N T I IAHBHOFE

5) HhigeE=EFHICRANSIZHD EU27 £ARDRE

6) ARMEIOFBRIZI=T -3V BIRORREICEREZEDRLET-I2avT /WHRIIN-T

33



1.6 EU 84U EEA [CHIT3EAFJLIAMN - (FE7I0—-FOLLE)

FIRFIZIVHMEI+EERINSEAEIN (LEMECEAISERIG EU NTREBEEINTVSICEENSY, F7/3Y7Y
7ICEIZEENN DORRMEICEIET BIBIRERLCATDTY . FIC. LES. MIBEFRFE (DX LLRME
BRE) | EMERVPRIEAOEZEZREITEMDHZFT/ITIVIOEEICRETIBIMERELTVWET . &30
REACH B XEWUECLD—TFEDWHEN RSN DLICRDEUIZ. EU BATIHRIMOENF /L AN -HERRINE,
YZATFHADTH DB EET —IMESNBEBONEI N EVFRORBUEIIHOTVEEA. BRINEZER. FRINE
= —EBONERE R F/IFITIINOMRENCH U IR R T TO-F 2o TVBID. TFVA NLF— TIX—) AV1
=T BIEII1— (BRMNBEFEOECLT) . EENIBHRZINE I HOEREHIREHE 2L, F/XT
U7 WOYRTFHEDOHEIZR2VWTVET . ECTAMAFTE, XBLE1I-EEFITRADA>IE1—(CBEIVWTREOERZ
LEERU ENENOEREE REACH FREIT TOMRFIDEWVEZRUTVET  HIZE, BHEED, F/IF7U7IL RS,
HmOER. EREBAOHISNNEE., ERFHARENMRABNTVEY, COLSBRERIRTIREHN, LB eIz
Vs, BEEEZEHLIOIREMNHDET, 20D, F4 [F EU 2AERTHRMOLNTLT LS AN -AERTENE,
FIRFITINOZETHf A BEREURVVZIBEL . ERMEDERMZE6H. ERICAIR-2322BAIBIET, TR
ERIEICET BN TEBLELERULET . SATHA VRSN Z T /ITUTILOELE VW TEZOBEE D]
BEME(E. FROEEICKEURF IS, EU 20T /L ZAN—(F. REACH BHRICEITMEILITEEMELT
OFIRTUTIVE ENSMERSNIH R/ R EROMSZRETIVENHBDET .

1.6.1 I5VA

INRIVEG T5VRCEBFZFIITITINORFEOERRERZED T, IN-I>-54/035—-DERORHBHEIRIET
2E0TY, 2009 FICFH/IFUTIOURICRETZ AR /MM TONIZE. TILSAN-HRE TN, 4 F
J2T— IV OYEICRI S 3EREBREICE TGS 2012-2232 SICEHSNTVETY, 2012 F(C(F. I52ADF /L
YZN)— TR-Nanol H%i7an. 2013 £ 1 A 1 BCHTENEUE. 2N 3-0v/TRIOFT /ITITINOER
FIETY ., JTVARIBEDSE 523-1 EH5EE 523-5 £(F IFVATHERE. Fil, BMiAEN3 T/ AT—ILOMEDEL
A@RZBREIIEBERELTVET, INBORIAR, T-IRELHERMEICEAIIMEPRTRBLLOIC. BEOE
#. LEWME. SBEZRELTVET, HENIE. INSOMBED R —HEUT1ZHERL. F/XTU7IOER. 5. 55k
RIBCRET 2R A ESE . SHRENSLUERESERIFECRE IR R EREREB2L TS, SRS
(& I ANEN BRRIESEEELZ ST (ANSES) MEZHULTVEY,

8 A.M. Ponce Del Castillo, The European and member states’ approaches to regulating nanomaterials: two levels of
governance, Nanoethics, 7 (2013), pp. 189-199
8 Journal Officiel de la République Francaise, Ministerial Order of 6 August 2012 on the Content and the Conditions for the
Presentation of the Annual Declaration on Substances at Nanoscale, in Application of Articles R. 523-12 and R. 523-13 of
the Environment Code, (2012)

34



1.6.2 N)LF¥—

NVF—ERER. J-RFI—20BZEMHLUIRIEF (Federal Public Service for Health, Food Chain
Safety and Environment) (& 2011 LN F-DOFCHELTVWSF/XTU7IVEFROFIELCET . HER
DY —=R(ODVWTHRABRITVELRY . cnaZ i ALE - FIL RN -0FRITERELEUZ IBDH5E, [F/41
FIRECEEINMEOTIHBAO LT (CBT3EERCLIREINELRL, 2014 £ 5 A 27 BOSREIN.
2016 £ 1 A 1 BIZEMULFLRZ. 2017 £ 1 A 1 H&D, BROBERFIESREDT SR FIRRE TEEINMES &
UZNSOREMOEFROEF LENFUL, T/LDZZAN-DRIFRE. T /MEICLIE MERPRIBADFZ EZ2EEID
IEHDE—HEEZSNTVE T, ZOBM(E. TIZTOF/XTIV VLRI IOVWTEDEVER M ZHERI DL
TY, AT SL—HEUT1DERICKD. FIZ(LHEZE LURIDIBERE, HRHMMTATRILZRRRCLTWET . 2. &
OEFRE. MEEBVPHENY TS/ FI1-2ICHBI2FTI/IFUTIVCETZIZ1=2r -S> %M EL, T/ITITICTS
EROEREZSHZEEEMNELTVETL, BYUBE. AFEFHBRE, T-RF1-C 0TS LPEBIERTY,

1.6.3 Fo¥—9

FIR=IOFILSANI—(E, 2014 4 4 B 13 HOADE 644 SCELOREZN. 2014 £ 6 A 18 HICHEITEN
FURP, TNICHII5. TOX—MEEMEITESTE (2010-2013) T F/IFUPIUCETERT— A MYEEN
THD. REACH LDFRENLENTVEUZ, TNWZR, TOX—TER(E TOX-VIRIBRET (EPA) OBETHS. T+
IRTU7 NS 2RI RE N DR EM R RICT T2 /LS AN - DRI TR EZRELEL, B, HF /L
SAN)—(FTEETIIFIATEERAS, I5(C 2017 FTOX-VE. B WMEFREEEY) (CF/IFI7INEFN
TOWBHEINEBASINCT BIz8(C. BIFORBEIRIC [F)71vIRvIR] AT mBILEL. DD, HEEER
(CEFNDT/INFUZIICEATFEDERHE (AREFEMIL) & AERERRICERZI T — NG ERGIE

( Tnano-tick-box] A>3 43%) (SEEEXIL) OmMANGBNET EE50ERFIEL. ToX—ITLMENT
VBT RROMBELE(C, SHBEPSBBITTET/ITITIADEKEORI AR IEIE TE3L51IC9260 TS,

1.6.4 AUI-7>

2013 FE(LRAVI-TACEMET (KEMI) (& [F/] OBFEREZRIRVIE REACH t° CLP OAME%IEHEL.
FIRTIVINOBREFEONEGCRITIESEZ2FEHFELUL. 2018 F 1 A 1 B, F/XFU7IOETRICEETS KIFS
}RA 2017:7 HMFEHHSNFLE. KEMI (39 TICRRERFROEEETESHNET ., FAOEFHARIE 2019 £ 2 A 28

89 BiPRO GmbH in cooperation with Oko-Institut e.V., 2013. Study of the scope of a Belgian national register for nanomaterials and products
containing nanomaterials. https://doi.org/10.13140/2.1.1610.8489.

90 Belgisch Staatsblad, Wetten, Decreten, Ordonnanties en Verordeningen. 27 Mei 2014 - Koninklijk besluit betreffende het op de markt
brengen van stoffen geproduceerd in nanoparticulaire toestand, https://nanotechnologylawblog.lexblogplatformthree.com/wp-
content/uploads/sites/539/2014/10/00145980.pdf (2014)

%1 The Nano registry: Registration of Substances Produced in Nanoparticle State (Royal Decree of 27 May 2014)
https://www.health.belgium.be/sites/default/files/uploads/fields/fpshealth_theme_file/9._en_flyer_register_nanomaterials.pdf (2020)
92 Miljgstyrelsen, Bekendtggrelse om register over blandinger og varer, der indeholder nanomaterialer samt producenter og importgrers
indberetningspligt til registered, Miljg- og Fgdevareministeriet, 2014 (2014), pp. 1-8

93 The Danish Enviromental Protection Agency, Guideline for the Danish Inventory of Nanoproducts (2014)

9 Christensen, F.M., 2017. Comparative Analysis of Nano-Registers in EU/EEA Member States. COWI A/S, Denmark.
https://mst.dk/media/145582/final_nabotjek_nanoregistre.pdf (accessed 8.27.20).

95 Kemikalieinspektionen, Kemikalieinspektionens féreskrifter (KIFS 2017:7) om kemiska produkter och biotekniska organismer (2017)

35



BHTUN RAEFTIHHREEFL N TOERA. £ LEEN 500 BAYI-7>/0-% (9 50 H1-018%)
U EOBEOHNBHRULBRINERDFEA . CORBOBENIG. RVI-FT>OHIFCEDLSRF IIXTITIVIMFIES DN
OEIZEZABNCIIBETHD AREBIRCLO T AVI—T > THEAINTVSFTINTUT OB (LRI T 21FHRE
UREEF BN ETRELRDF T,

1.6.5 JIUI—

2015 £ 3 A. [FI)FIRvIR ] AT33> 001 - RREFOHELICLD., {LEMEOBRENEE LN T
9%, 20D, F/IA- LNBOEE2ERERBIINENHIET, B, [F/ITUTIV] OEEGIMNEESE
E(CHOITEOTRIFNERDER A BARINICE. 1 DU LEDT/TA-LE CREY) 2EVEFRRBOBENEH
b2, TOBIREBEZNAS A TITNRINERDFER A Flo. BEACEME(RIRRERFIEE 1981 FH
SEFIEL. IIDI-RIETHEEL TVET BREIE TRANILT Y3 ALEMBEDOEZS) T PEDYRI DO EME.
HBVIERBOHOHET ERHERMR CFTTRIDEREBOIHDIBEROIDICFIFAINTVET,

1.6.6 FEFJLIAMN—-0DLEEEE EUON

FEFILSZAN-DLERUERZRITRUE T, FIZE. TF2RENF—T(E, ML TERFIENRIFRENELEL
M —=ATRII-FT2EINDI=TE [FI)T49IRYIR] ZFIGEIIL. AEEMEN T /XTI N2 ETHEIHMON
T, BEOREERCTA T ZDDMBNM DR U TAIB DB N TWE T, 5. TOXY—TIE F/IFUTINEED
HROHOFREFHES LUBFERHE (F/TWIRIZZED) hoDET . RAY. AS>H (VT EFILS
ZN)—ORREHEENTOEITH, REDECBEACEIERTY I CGEF RV EEBRELTVET S, UNU. IRTOED
FT/EFHIE T REACH (CEDEEICEIDIERZIRMU. T /NTIVIOEEICETS EC #&EZEHAL. A>
FAUR=ANENUTERTOCRAZHIILTWET , BEARSIRTE. SHIRES 2RO T—RICEAMEINTLEE A,
MRS Z FBERITINBZLROTVEIN, IEDEABERITINTHESY . FEOLRBEMERENTWVS
&, LEBOILIFICBOTVET, UIehHo T — MR ABEIN TVBURAVBEEBRIFMEATRTEL TVE T, S50, FEALDED
BRAIEF - SB ORI ZHN-UTHEST . FIAFHICLDRBFENDDET . BEBRICRETZIT/XTIVIL. BRI
BICERESNBVTIITUTIV EERL (120, 28, BH) TEMAINZT/ITUTIVCHUTUEERROMREBOTVE
9. BIZE TN IOEFRFEFHEERRBCERAZETIHN. BRNCEEZNRVT/NTIV IV ZS0RE. T
A-RIOFRHNZEH/—ENTVSFT /&G, REACH Annex IV LUV CEEEHEINTVBMENSRDFTIITIT L. e,

9% ECHA, 2018a. Swedish National Product Registry - Increased Information on nanomaterials, Newsletter.
https://newsletter.echa.europa.eu/home/-/newsletter/entry/swedish-national-products-registry-more-information-on-nanomaterials
(accessed 10.24.20).

97 ECHA, 2018a. Swedish National Product Registry - Increased Information on nanomaterials, Newsletter.
https://newsletter.echa.europa.eu/home/-/newsletter/entry/swedish-national-products-registry-more-information-on-nanomaterials
(accessed 10.24.20).

%8 Christensen, F.M., 2017. Comparative Analysis of Nano-Registers in EU/EEA Member States. COWI A/S, Denmark.
https://mst.dk/media/145582/final_nabotjek_nanoregistre.pdf (accessed 8.27.20).

36



&/ EU LV EEA [CB13BHF/ITU7NICHILT ZERZFRFIEDOLEMEL HARBIHREGDOEIE

E, EHZYvb =BE MBEHEEBRUEME TREREM 8E5x

BiRE . 2Bk (BALL EF REE. EU O VAT/UAL
HFRESE) | 348 (NACE) . H55E ID (&Ef&SE)

ERE RSE HEm: B2 AR EREE. BiEa. 22 LHEER, E AR
I3 & CBMAEE KT | FINTUTIEZOREN CAS ES. EC BS, REACH B43ES. MEDIREE (Wit -
www.r-nano.fr | &, ERA%EE & | >0.1 kg/F B OREY. EBEmE) 7’@”3]35%9@
HRE MRASE | Y. BT X RRsTm (@5 75— [T, 2020

‘/3)&7”]“[])‘[/—}3)0)% R YNIWOREEVIDIREE
LERmEE, EERRE. I-71>) . REEHE

BB | SIHIER. 218 (NACE) . E8% AIVE— 5B
. BE B AR JOEAEEGERE. LEBHEER. CAS .
ILE— Ee . R, J—RF
WWV?’:;WE 13 B%fé E?J)f FRFIPMEEDRE £S5, EC B, REACH Bi3ES eomar ;
e | 2 o e | > 0L Ko/ PRI | TR, T YA X REDT, 7OV —savery | TTO%E
Sretion. B : OAL—Sa>OIREE, TR, T NYIZ/SREMIOIRE, LLEE *U@ﬁ%’
T, FEERIRRE, 0—574> ), REETH 2020

BRE . 2Bk (&AL EFR B EU O VAT) | i85

INI1-° CLP#RAIFE 3 LICEEE | B : BEA. ¥4, CAS ES, ECES. CLP N3, B INVOI-RES
www.miljodire | BiE-BAEE 1EFME ; REMBLUME | OFECAR. E2/\-VNLZNE 7, 2020°
ktoratet.no >100 kg/&E MRS | 7 04— AT SREMDOMBEB LU . 2D D 101

(L4 MBIOZE. pH (BIEY355)

BiRE . 2B (&AL EFR CVR No) | 31&
(NACE) . SB3MUR. JEH&5E

FRD | g e TIGIINVEEROREN B | mo o w8 AGENEE, TORREE, T | L
. MAZEE Fam SN i e = 1RFET, 2020
www.virk.dk UEWMEAL (BEEE) 3> (BHER; REACH BFES. REHE, 102
IUPAC-#8&3%, CAS &S, EC &S, L3 R)
RN | REACH (D£93
BB CRIEW (AN, PR, . EU O VAT). 5B
B 275 CAS BS, EC B, BRICEDZTHELANOE
FOORERE P L | & HEsLURRONE. HEtREES. AREEEESSE .
2015y | A%E (Frem= ;;,?g UPMEEDREMES | oo shihan, REEFIFSIRISHE, RROEASER. B XZ;Z;;{E
www.kemise | &) IIOE. | o0 RHRBRHLEE, CLP 94 TR
BHAEE = 9 MRS | —RRTR POUS A eI 0L - 23> 0F 2020

AR, LR, HERABE. REBSSURMER. REEM (&
/BT BKIE/3KIE)

CAS &BS.. [LZMEOEBHAINUE, CVR ES.. . TIN-VEANER, ECES.. HUNHBEKR(EC)DEERNEDIALZMBEOREES (EINECS &S, ELINCS &HS. NLP ESH51E

Man3) , EU VAT...BRESSHIMEERE, NACE J—R.. ZFEDBTFODIES AT L, IUPAC-th&iE. . EIFRHELE IR FES (IUPAC) NESHD. (LEMDIERE DTG ZE

a :Ujﬁ LFEREFT B0V CFENFIHCRI T BIBREME. YA REFE, JBRRE, ALFER. IR, 7IVS —23a2e7)0A — 23> OIREE, fE@RiEIE, RE IR+ —, RESBHE, &
g, REI-T4>7 (REEE. SHERRCESIZE 2O HFEFNTVET,

b /“/'jl OEIFHE F /TP EPECXBILTOSDEFTESHDERA. T/ OBHTEZY I DMEBIEFNE CEEY) OO [F)74vIRYIR] ATZaV&EIMUTVET,

FZEE L LBMREL TWSENSZE P FV RO TVEY .,

INTOEFE, F/XTUPIOERCBITS EC &5 (2011/696/EU) (LD TLET,

IREELUIZIBIRE, ZNTNOUITHA RTAENTVET,

% French Agency for Food Environmental and Occupational Health & Safety (ANSES), 2020. Declaration of nanomaterials. https://www.r-nano.fr/?locale=en
(accessed 8.27.20).

100 Federal Public Service (FPS) Health Food Chain Safety and Environment, 2020. Register. https://www.health.belgium.be/en/environment/chemical-
substances/nanomaterials/register (accessed 8.27.20).

101 Norwegian Environment Agency, About declaration of chemicals, https://www.environmentagency.no/areas-of-activity/product-register/declaration-of-chemicals/
(2020) (accessed 8.27.20)

102 panish Environmental Protection Agency, 2020. The Danish Nanoproduct register. https://www.environmentagency.no/areas-of-activity/product-
register/declaration-of-chemicals/ (accessed 8.27.20).

103 swedish Chemicals Agency, 2020. Compulsory declaration for nanomaterial. https://www.kemi.se/en/products-register/products-obliged-to-be-
reported/compulsory-declaration-for-nanomaterial (accessed 8.27.20).

37


http://www.r-nano.fr/
http://www.nanoregistration.be/
http://www.nanoregistration.be/
http://www.miljodirektoratet.no/
http://www.miljodirektoratet.no/
http://www.virk.dk/
http://www.kemi.se/

h—R>T599, ZEBMEFI> . BEBRIRE. RET /) IA- ATHERAINTERLKMBNIALEMBEE ST /ITITIVEN
RELVTVERAM, — A, T5VATIE—MRMICERZITOTHST. 1-100nm OFJ/IFUT7I (MBLREEW) (& w7
H—BIDIRHITH—ENTVBHESINCRENS T, IRTERUBINIEROFEA . REBROEIRIE. ESARCR-T
FTITENTEET !, FI/XTFUTINAESORBE IS ATBCHFEADIES . S8IN3T/XTITIBEAREERLBIN
(ERDFEA . TORER. TOX—-IDFTILSAN—EEERD, T5VADL AN - TR R B RICBI T 3SR ER(S
ESENTOVERAL. TN T5VRETIN—IDF ILS AN - hBAMICRRZILEERLTVET, 5. RU1-T>
Tl& &5 LS 500 HRUI—7>70-% (9 50 H1-0OCHHY) KEOREE. BERPF 1 X0EBMERICE
FNZTIITFUTINREBEERISHSREEINTOET 0, RLF-T(d. ITIHRBESNTVZE R REMELTE
FEN2EER B RRMERAIN TOET 1%, RVF-T (& FRFT/IFUT D TIBISEARICENZENCERUAFNE
BBRWVN, TF2RET Y- I TRABICEAKICERMTIONTOET, AT —ET5ORNDBEREF. F/ITITIART
IRTUTNSERREIRFEU VI BRIBEREIRETIVENGDET Y, 8T /LSRRI BRENBSEBHULN
NEBBSRVCLICBENMBETT.

FRTOECSVTHIEIEBLESROBIRE. {EEMACRI T IERBLEEMRIRESNTVET (Bl : T5VBRE
SR 523-21 ) o A8, WMEERBOLIBE (FLALDHRE) FEISNNEINET., MEETOLIR., MEITINZHIE
BT X EVPHHFTOHIRELDHEEINTOERA BRIRADI I 1—(CLDE. BIRIBIRICIEERT —FDFrY
THREON-GE . UBEEIRHIBEOMECEREZERD. FELTWSIBEREERL. TNH—RICARINET,

1.6.7 EU 7 /SR HIEICET5EIM

FILSZANI—(4, £ MERPBRIBADUZRIEMIET ZENAERERNEROTVET . BIFOBMEEZELET L.
[SAEEIES 11005 22 LICEI AMDEHD 2 DOBRFHNEZISNET . TADSE, H—BINERFELERT
PH., FEFREDORERD T/ EERHEOERZNSITIHNE ?&ﬁ‘ﬁ%ﬂfﬁﬂ’ﬁﬁ&ib\%i%ﬂﬁ“o EC (&, 88 2 X+ /XFY
TIEEILE 1 -1 HCEDE, BECHIH TR, 20BA7:E. ZHOBGRED -V 3v T2 RML. EU 240t /&
EREIEOHIZOBIREMCOVWTOREDERZF O TEELL, (FH/&M (NE. BEY). REEEED) JE(CFR
BR%175 EU 2ROBRFIELVIBIREE. Y TS5 F1— VIR T /ITUTILO N —SEUT(ZTIEECLET . B

104 Christensen, F.M., 2017. Comparative Analysis of Nano-Registers in EU/EEA Member States. COWI A/S, Denmark.
https://mst.dk/media/145582/final_nabotjek_nanoregistre.pdf (accessed 8.27.20).

105 Christensen, F.M., 2017. Comparative Analysis of Nano-Registers in EU/EEA Member States. COWI A/S, Denmark.
https://mst.dk/media/145582/final_nabotjek_nanoregistre.pdf (accessed 8.27.20).

106 ECHA, 2018a. Swedish National Product Registry - Increased Information on nanomaterials, Newsletter.
https://newsletter.echa.europa.eu/home/-/newsletter/entry/swedish-national-products-registry-more-information-on-nanomaterials
(accessed 10.24.20).

107 Christensen, F.M., 2017. Comparative Analysis of Nano-Registers in EU/EEA Member States. COWI A/S, Denmark.
https://mst.dk/media/145582/final_nabotjek_nanoregistre.pdf (accessed 8.27.20).

108 Christensen, F.M., 2017. Comparative Analysis of Nano-Registers in EU/EEA Member States. COWI A/S, Denmark.
https://mst.dk/media/145582/final_nabotjek_nanoregistre.pdf (accessed 8.27.20).

109 Christensen, F.M., 2017. Comparative Analysis of Nano-Registers in EU/EEA Member States. COWI A/S, Denmark.
https://mst.dk/media/145582/final_nabotjek_nanoregistre.pdf (accessed 8.27.20).

110 Eyropean Union, Directive (EU) 2017/1132 Relating to certain aspects of company law (Consolidated text), Off. J. Eur. Union, L169
(2017), pp. 46-127

11 Eyropean Commission, Communication from the Commission to the European Parliament, the Council and the European Economic and
Social Committee: Second regulatory review on nanomaterials, Brussels (2012), 10.1017/CB09781107415324.004

38



¥ FCNPEICISRZEBREESTEEZSN?, REOBIRFLEEZISNTVERATUR., Do, BHIEDES
3. EC ([FFRMEEIRD T LS AN —DFEILICER I U ARADDICIEIRIZEHELD EUON R—FIZ/ERR T DL Z&EIRLTL
F9 (9TIc 328 MWEOIVN)-NERTEFIN, IRTEOLIAEDIHNHDERA) . MOETRFE (HIXE
TREACH ZE8]. [EU {bAERBIR]. [NLF—FJBER ] [J5OXFIBER] BE) MBIV N-AanTOEd !,
EUON (&, F/ZEM(HZT—IR-RIDOVT, DT —IR-2ZUS IS RIBIERICTICANS BICBDL., #HE
REEHETEEBIELTOET I, UNUEHS. EUON Hizs BT —49~R—2Z. eNanoMapper ¥ NanoData
(& T=ADFryIHIEREEN TOET 1, —EBDRT—ITAINA—(CEDTIE EUON A EU R0 F /LI ZAN—-(CRD3
FROVGEIREEZEZSNTVEIH, 2018 £ 3 B® EUON (CRITBRAT—ITANA - B RHmDT— IS av TiRES
HeT(E, [BIDRT -4 (&, BLRIFR TERGEFINABFHEEZFELTVERRS] LRABNTVET,

12 Eyropean Commission, Impact Assessment accompanying the document Commission Implementing Decision on a Delegation Agreement
with the European Chemicals Agency on the European Union Observatory for Nanomaterials and the European Union Chemical Legislation
Finder in the framework of the COSME programme (2017)

113 Eyropean Union Observatory for Nanomaterials (EUON), 2020. Search for nanomaterials. https://euon.echa.europa.eu/search-for-
nanomaterials (accessed 8.26.20).

114 ECHA, 2018b. Stakeholder Dialogue meeting on European Union Observatory for Nanomaterials (EUON).
https://euon.echa.europa.eu/documents/23168237/23875828/090318_sh_dialogue_meeting_report_en.pdf/f415b0b9-4c9b-59a3-137f-
308aeb4c8c49 (accessed 10.24.20).

115 p, Comandella, S. Gottardo, I.M. Rio-Echevarria, H. Rauscher, Quality of physicochemical data on nanomaterials: an assessment of data
completeness and variability, Nanoscale, 12 (2020), pp. 4695-4708, 10.1039/c9nr08323e

116 ECHA, 2018b. Stakeholder Dialogue meeting on European Union Observatory for Nanomaterials (EUON).
https://euon.echa.europa.eu/documents/23168237/23875828/090318_sh_dialogue_meeting_report_en.pdf/f415b0b9-4c9b-59a3-137f-
308aeb4c8c49 (accessed 10.24.20).

39



1.7 EU AO#HICBIY 3 15%R
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UBh&EY S EU EZOIEZERAL. EU HiSADRBICHERFEOBRIBRICOVTEHRALTVET,

1.7.1 —RERRLDIEDS
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ELTRRINESDBIRTARINTVDIGE . BERIBOET(IENZMTI DIV ABHFIAIC—EHUTVDEHREINE
9o OUIARAIZESFIBE(CED, EU ATORGBOEHARIRSTE BN AIRECRDF T \LFE. FREM R,
HEY)RER G, {CHRSLUVERRCE. FED EU BEHRAINERAINET,

EU MG ASTNIRGAE. SEREBD EU BEEDCEFNEHHZHRVT, —iERmEZ2ES (GPSD)
2001/95/EC OBHEEZETURINERDERA. GPSD (&, REEENZERRRBEIERIZATILIMREL T
F9, MBEEEREMEEICLOTITONTVE T, BB CEZEECHREN DI R MWD EU BIRFZEHRS AT
L (RAPEX) Z@BUT. MEEGEEMT, FHNEERCOM T, HRAORLM(CBI3IEHRZECHELET,
COHE. BEOFEHIR. BDHEL. BULIENI-ILORNIZIEEHNET . EZETHEEVEREZE ML
TRRABEBIRING21%E . MNEESN—RNRRSIBEZESIEE GPSD TIEIRELTVET, &5(C. RpEht
HIEM. DEVRMBLEEINZZEUNROSNBVEROZE . RBERBICHIIEESECHAIIIESTRED
85/374/EEC [CEEDWT, £ EENBEREZESLEHNFT.

CEN—¥>Y

CEX—7 (Z&VY-7) (F. BEEECLHTER BN EU Mzl EMEN3FilcRftansce(d. ReitHiiFiisz
STUTHED, Bttt 2. IRIBFRECREIS EU DIRTOEHBIEZETFLTWDILZRUET . CE X—IHHRfTE
NG EU NEEEE EEA (FRINFRFMEE) EFTA (BRRNMBHREBSES) =hE (PA4AS2R UET> 2194
> V1) Z 1 DO RMiEE I BRI ERE TR T B RICARSE I 2N TEET,

CEN—-FYIDBERRGR

Hd—EDOEBAFCE CE V-IEHATY . MMNEZEE RS CE N-IPREREGIIL-TOWVT, BRHZINZHEHE,
B E . TDMOERERIAELEDIC LUTD 25 ORGBEFODFRZELHLTVFT . BB, 1 DORENMELHOHTT)
—(IBIHBEEHNET, o, BmitHh BEE. (LFME. {titm. ERR. REVMERMRICE CE V-J(EAzN
FEA.
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1. BEEMBIAERHER. 2. HTARGERE. 3. ABMXAI-JILEE. 4. BFEEM. 5. IXIF-HERROL
I794>. 6. BHMIIME | 7. BROBIRIEOHIFE CEMATTELRYIRESESSVORESZXTA, 8. REAN
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—FV/ELORA. 23. BR - BFHGRCOTMFECRMBOERFIR. 24. Z£it8. 25. BHENE=R
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P56, BiEEE Q. RENMERMBEOLAEZMFSIRZESTL TV LZERBULRINERDTEA . HREAFIA.
K@z EU MR EHIBHDOMUIANE, 2R, T4, RIEREOEHBNEFESFIACTI . WINBERIETHE. &
R332 EDXNSRZMIN. SFlBEAMIRFEHROBARIENRSINTVEY  RIEXEIBEESRIBOEREZER
RKENBEDTEBHFEAN FIBZEEBICGEMR I DL EU EDOBES 2 AR RIRZHERE(SET I B2HD
BRIBIFETT,

ES ST

HEXHFREOBEMEHIZITV REMEG(CRESN TV EAFIRZTMEIL I L ZILEILATNIERDEEA.
BAEHBFIEGESBOMESCEEHINTVET, —EIORMTE RELZRECBVT/—T/I7M AT (A8
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1.7.2 REACH MHIH#E ({L29WE)

REACH (EC #38I 1907/2006) (&. {L¥¥ExEEI S EU OEALHIRIEHTY, REACH (. EERHLF
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AT THREZENMERBICREINZMBZEBLTVWSIEAR ERBANEAINET, S5(C. 10 MU EDBE.
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42



IN—=TEENFT . HEICLO T HBERBERICVDERT —Y2ERBLUERI DOV -7 L (HEEHE
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Z27-55—-b
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2HEWE  (SVHCs) DERMUZMIEHINTLSME

AESLVRRICEAITSIEREIR

REACH T(d, EU ORIEEBLIAFE (WU T EROBLUROHROMBE IR TONIE - RRziTV\ TOIEHRE
EU (RHEIBISCRHTVEF T
1. DEBIUVFRRO—ER. 2. D RRBLURECETS CLP #HAL 3. BRMEF@T (ECHA) | 4. ECHA
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1.7.3 REACH #%ZE& (F/I7U7I)

FT)IA-LOYPEICREIS REACH 1BIREMFSE 2020 £ 1 A 1 HNMSERAEINTVE Y, BEERMmICTLT REACH EFZ1TIN BIAULT/IA—LDOY)E% REACH T T
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IR S P R S SR X | F74— LI — I 57 51 Y KPOORAA S ACE SN
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in vitro NOFUPBE TR AL R VI | BURWBARRONCRIAREIRRORE 2017 EOHATY AEHHC SR
BRI LR VII | BIZE. BEsd 3 S SEADHAS ADBE N8 NRIHDZ SRR
= VII | 52180 (BE%ST360E%R) IO
RS E VI | S82U755 2680 M IFRT1IR. SEOWRIY o 3
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EREERR X | 12 DB ORER. WIS EER -
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https://euon.echa.europa.eu/reach-test-methods-for-nanomaterials
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1.7.4 # SDS £ (F/IFV7I)

2020 £ 7 A 9 B. RMEERE. EU BRATORELFMESLPEEMORZEEBROEMICERINIZE
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BIRRSL(XE)TAMINET . C0OF/TA—AICEEI BIEIRE ECHA DIEFMET —IN-IXH LU EUON OF YT
7INRFRZBUCHRATEEY, £t COWER EFESOMTRAISRATL ((EFRODEELVFRTR)  (GHS)
DOMIBECRET 6 IRBLUTHET 7 IREEBELFT . 7/T4— AT BMIESNIRX(FRDESNTT

® [F)JA-L] EVOREZERISIL

® FIIA-LEMETIHTFHRIERTRI L

o YEOLZEHICHELZSINFIMERIL

o ESMOREM(CREERETHFRIFMERICL
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FmAEVIMRG (BPR) OfERE EMCEITS EU ARAIG. 2013 £ 9 B 1 HICHEITENFEUIZ. BPR, ARAI(EU) N.
528/2012 (31553 98/8/CE ZEEHRADEDT Y . IEMIERMI(E, EEMEFITENZIRER - BHbR - |ELL T, TOF2
%<, BUKEHIEIRIRZBIE5 T BN THEAINE T EMMERMRC, JHEA BEH FHBRALEORRDN
BISNET, EWMER M EU LNV TOEENE DGR ERL AN TORGOFFEINBETY, BPR TE EU
LRIV TOREHER RO UVEGRFHRE . BIOHADT —IHERELLE(C, FREYHERmTUIREIN AR
(CRAT 2LV EASBIENMRAINTULEY . IOUEREGRICE. FHEMERETUEENZ, HIVIFEER RN
HAAENABHER R OREN CETENE T EU THRERSNITEMME (CPROAAZmZ IR T DT ENBIHERT8H.
COEMFIAG EUNDEHZER COTERREWRZFT53Y . sEMMER R LNz mIC Lo TIE FRICE
IRIEMFIENMEAINZEOEHET . BPR TR, FEEME% EU Hi5(C EHgdisd, RELIOTSA. FEMMER
MR MEMERBO EHSLMERICETS 2012 £ 5 A 22 BARIMNERESLICEEZZMRAI(EU) No
528/2012 RE, BEADIBBIBENMRESNTVET,
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HEYERER MR

HEY)RE RGO EU MRHIHEIE (PPPR) OEZEEI(IARAI 1107/2009 TY . PPPR Tl 1E¥IRERRICITIS
ZERIZATLAEREL VST BEEECEDE, BB OAREIARASEN—TIC EU LNV TREINE
T IEYRERMOBR] FRFE L RBRICHIHHEY. BLPRIBRA T TOSFIERERRSMRA AT, MNEE(IC
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MTE BREVSHEE. FHEY)(FMARRSN R EMMERBZRL(EEIZEDT I,

{EHtm

{EEREOTIEEEL. EU HiBAORmOFARIC, BRAZNS EU RAZHERE(SESTI54L5(C. EU BRAORISE
FE WAREBF IR =BREZBEABLLUUERULBINERDFEA . BEEBMCHRBOFMXEZEHRL. D
X EZLZEHFHEFREREEBICRMIBIRITIVCEEDTT . BRICLOTITMIORENEFEINIIHENHDFT

{EMERm%Z EU ThiG(C EHI2RIcCEREEE. {CHREBIR-I2NT0. (CHEREICEU TN EER(CEITH
Bt HmOERIGERT IRURBRLEFARVEZEZINTEDHF/ICIRE T LZITORINERDER A,

{EHRBOINVBIREIL —AICEUTIE. ARBI No 1223/2009/CE [CESHSNTVET, o, {LHEmMARAITHE, £
MZZIESIUFIREN B ZELEHL TVFT . LITH/XFI7INZEFTIEEH. BEFSLU UV J1L5—- (AR
(CIEHERDENBZVENHDET, [REHETIFIRE. LR MESLVERCETIMINEERDBRT —IN—X,
CosIng [CURESNTWVET . 28 2013 £ 3 A 11 BLFE. EU BRTIRGEENSFHUWME R GRS LVIREREHTH TS
BIRER(L. TN EU BA TITONSIZ A TERLEENTVET,

EZEm

EMNAERERZ EU ATIRSTIB(CE MEELANLELR EU LANLOWINATIRBI 2132 ENGHDFT . 380I (S,
EU BANISGRIISNBRBEBCOHFSIENET  EU BAICFRIENRUVEZEF, EU BASGEEIZSNIMAZEBETK
BAZNUT, EU ATEERRZARGEI BTN TEFT . RREFEEHO EU BRI FHEDHE. FEREIMINERER
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AINRMEBESISMEEINET . — 7 NIERELANVOZE, 1 DONMBEZEEELL T, ERROIRISEEEZHEE
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2017 £ 5 A, EFEHEER(CARNS 2 40 EU RAI (E&EMERICEISRRI(EVU) 2017/745 (MDR) | {44452
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&N, CE N—7ZB93ENTEET . BEMTHAICE/ —T4 971 RRTA PS5 9255 6HDFT . ERER(CEAED
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1.8 F/IFU7PNICESHMEIEHR (2021 F 3 AlA)

NM* JRHICBIT BRI SEIE FIVIRS—- DA REROBENHSNRL BFOEETHE EWETE
FEE EU I5SR NIVF— FII-Y AUI-F> INII— A5>4 Ry 159U7 AFUR HKE nry BE A-ZAFSUT7
NM RS 3EDFEED o o o o o o o o o o o o o o
BEICHIBER 5558 2012-2232 5 BES HPE 6445 REE CLP #% #|U |/ |/ |/ TSCA RREE K-REACH NICNAS
B ORIA(TE) B 2013.01.01 2016.01.01 2014.06.18 2018.01.01 2015.3 KRE | RE RE 2017.05.12 2015.07.15 2015.01.01 2020.07.01
EU mi&@ REACH REACH REACH REACH REACH REACH REACH REACH REACH REACH
IR OBE(FE) A 2020.01.01 2020.01.01 2020.01.01 2020.01.01 2020.01.01 2020.01.01 2020.01.01 2020.01.01 2020.01.01 2020.01.01
g NM (39 23R H 0B ﬁ‘ﬁ%?ﬂﬁﬁg N—HEUT RS BEFRIZIDBAIEEZ HEESEEORE RAIORBELE N—HEUF(HERSE RS | R T A R T A R B YZINDIILE NM EF0IEES %E'fi?—’i YRFHEOZEHE
E HRE BUS/MAKEE YISAFI-> 24 BISAFI—>24k IS BARE BUS/EA/ERE IS/ MAEE BUS/IMAEE IS/ MARE IS/ MARE IS/ MARE IS/ MARE BIE/MAKEE BIE/MAKEE RIS/ MAREE
boeS) F)IA— LS NM ERE NM ERE NM P 153203 NM ERED B BELFENE F)IA—LNE F)IA-LE F)IA-LE F+)IA-LE NM NM NM NM
BE(ER ) a5 =5 a5 e a5 a5 e a5 a5 a5 o o = (_A)&“Ew o
B/ BHOBEH(FE) ao ao an Ao Ao k=1 k=1 k=1 k=1 k=1 1 EIBRD 1 EIBRD k=1 k=1
T/ ENEH/ R #% 5 #% w5 1% 1% w5 5% 5% 5% 5% u% u% 5
R NM OB >0.1 kg/4E > 0.1 kg/4F EE=:84 >100 kg/4E >100 kg/4E
z | maom o o o o o
# BRFE - - - O O
g TR (RRE) o = EEH#H O O
:é A HRE i o o [S[:Enkd O -
B | o o o o o -
TemmiE - - - o -
fre (HANER) o o o o o o o o o o o o o o
e o o o o o o o o o o o - - -
AR (BFERMETE) O O O o o O O O (@] (@] - - - -
g | memw omEsn o o o o o o o o o o - - - -
"‘,;",‘ —IRHIE (RIESTE) o o o o o o o o o o = = = =
P [ —— o o o o o o o o o o - - - -
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R 2279 - - - - - - - - - - O - O -
T 5% - - - - - - - - - - - o - -
HEENS - - - - - - - - - - - - o -

K1LNM: FIXTUTI, %2 58 R BEMORBSIVESR, X3 B | o BBMOREE, 4. —8MEH(FE) ; RRPOURINEENNMES, X5.0-] [OVWTERAZREKL TLEY. LNEFLER/BHERICOVTE. FEOBEE TEMICEDZORSESRU TS,
AN | 1. BNRERARES Y-, BERIRSECEIS IRCERE (2019) |, 2. MNEESR, REACH MRIOIIE (2018) , 3. BRMEESR, VEXE-FEl (20184) , 4. 777, EU / EEA NIBAEICHIFZT/BEROLEI (2017 F)

5. AV1-FY, F/IFITIORSOMSRELEHORE (2015 4) 6. FEBHMFMIE, F/IFU7IORLHE, No.87 (2018 4F) 7. F/IFUZIOURIEEHREOHOEFEMEOE N DB ELTORIMNF /L IZAN - ? SE7IO-FOLLE (2020 4F) 8. ZOft (AHIEPIHBILIIEILBOR—LR-T%F)
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ERS ChREENEEZZBU., 7/NTUTIT)T7./025-0RZE MR T 2ERFORI F MBS IR - HlE(C
M RO RZINEL, BIEZITVEUC, B8, BRSZTESNLELER (FEZRCHITZF/ITITIORE
MECRAIBEER - HIEIRHRSE) (OVTIE BhESSIREEF2ISCHE - DL, OIS 3a>TERLELUR,

1.9.1 NANOSAFETY 2020
2020 £ 10 A 5-7 H. V171 &3F /B2 RIERSFEMTONFUL, HRETE [RE2RFIITUTIOR

1. [EMFAIE-D FHEBNMSTRIETL [F/XFIPIVERE ] (OOVWTEREINEUZ, FHlEA TSN T,

=T )1 - T2 S AAAFTHIVGH. BF A=A, HERFAE (in vitro EFILRE) TR JIL-T1E., &=,

in vitro REEFIICLBNMET JHFOEDM

35)-EIVAKRZFOMERF — Al ZESEIBM in vitro 712V, OECD ZETONICRV, BRIKDEE I dRBELI S /AT
NIN—F R FRESUF N EZRABUERERRUEUL. TOREREZHER. BREQ. TR FEHEBLETIEHICE, TIRFOR
2 ZEEIIREDE—T- )\ - THLO OEBEN B RBILEERLTVET.

Cytotoxicity (cell viability,

Corrosion Skin test (OECD TG 431)
cellular damage)

Irritation Skin test (OECD TG 439) Pro-infl ¢ tential
ro-inflammatory potentia

Tissue damage
Wound healing

Human reconstructed skin tissues (EpiDerm™) fibroblasts (Balb/3T3)
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RAY - SATZyYIRIBE TR E. RENREESFIAOT . BRHEAORECOVT, 4 205 /IFITINOZRETHELEL. TOFE
R YVABABENDRZEFBEMTHIEU. SEE. BRHEORED BRI 2B IBR I 2NV BELBRRTVETY.

BhERX

Acvarcad Tods for NencSatuty Teating

i® PATROLS IUF

Intestinal mucin profile and inflammatory response following ENM

exposure — an in vitro/in vivo comparison

G Bredeck, AAM Kampfer, M Busch, A Sofranko, T Wahle, C Albrecht, RPF Schins
IUF — Leibniz Research Institute for Environmental Medicine, Disseldorf, Germany

Backgreund: Conolucions 3 Outiook
Oral exposure o (ENM) 5 Ihely due o ther *  The expression of mucin genes and mucus secredon i songly enhanced In
frequent uze In consumer prockcts. In the context of the Horizon 2020-Anded contuent E12 celz.
Pt POROLS POy Aschel Weit e e w0 | oeatcrie et m R
on

= e o * Both i vivo and In confuent calis nons of the ENA aacts the expreszion of pro-
ETISNERS St W MRS DT fammatey garas
The mucus-secreting gobletiKe cefl line (HT23-MTX-E12 (E12)) senvesas an v
W model to study e foxkhy and pro- el n?mmnmummmamd
fiammatory efiects of ENM on Wiesting * The E12cel ine Iz 3 promizing mods! 1 addmsz potential efects of ENM 1 the
epthelal cels 3 wel a3 on e mos gecronistny act Confuert E12 Caiz are mOrE 3DDRODHS 10 Mvestgate
compesion and integrty. mmmmbm
nmmnm-ww e . of ENMfed mice was 3ssessed.

© ENM was Fig. 1 intassiral barriar ™" mmuuum

Gene expression
pre-confluent vs. confluent E12 cells -

Fig. 2 Muces secretion of 12 cele w2 (A) wnd 22 ey (5] of cubrn, s wel ax of the moces wrwl atoe The PAS mactios |
evwioped & S-S SO 37 TeATE - |6, LCRaT e - rracu ACKIE o wits Mted Sak D Wit Akt (s erowe) /

L~ Gene expression after ENM treatment in vitro

[ Foldchangs pra-confiuent confluent
10 =9 o, a0 | ceo, | zi0, | ToO, A ce0, | si0,
e . . [
Muct . &= Fold change confiuent
O S B : e
MUCSAC . . . 5. 3 Gune expreasion In confonnt £12 cela Sesices &
ok chmage coTpard b pre-corflent E13 el Torestold
MuUC13 - . . cyches rmanred b useaied [12 oels wwre seecaged
o'm e aned b cwoamton of lok charges. Expreason of o
MUC20 . - .- TeeRigatec mucTE (Purpie) B Erepiidtec Wit confluency
\ /| wete egremen of wewrce geows (ger) wad g |
mcmun..——mnwmunwemunmauw-hunvmb /\rfrmatay L8 red) = dowrraguiend
rts calts (Average of Ne3, *3 « 004 "p « 0.21) N
7 Geneex;xessuonaiteralmmmm'wwo
f
g
%
028

v“\v"}d‘"»"'# , m’;,(, & **,:;a’ LA «*’f ,#,o 0&0‘;’*& ""’“}‘" FESPE P

\ 715, £ Charges i 1mmnn~umm
\_sdcitwe, ¢ m*ocmanﬁwuxmvwﬂmm—-uwua#anmﬁmm|nc-ocu|msm»nammams- 008

Materials & Method:
O, (P25 Evorsk, 262 nem 2 10.7 s, AG-PYP [Sigra-Aidric inchetad via Rioche High Pure Tasue K2 Sutsequently, RNA
403 2m £ 178 i), Col, (NN-212, 954 nes £ 170 nm) and 1% .-r:A:' mf::"'"""_‘dh""" wis Sgewied wih Dhbese | {Sgrme) nd CONA myrihwssed
SO, NP (Sigma-dkdsch 129 rem £ 4.9 nm) were seapesded in :“.“"ﬁ' . GO """M'..‘_d"‘."" wis the Bofted Script 1t Ulimadsly, cONA wes quastfed
HO (4 mpiri] wed soncaied accordieg 1o he NenCuiMst . -ﬁ-wm!mYL"-VAuUL“M'\ﬂ' by GPCR uadng BofRted SYER Green

magermwon protocod (www s Imet e ot 28 F P - wers fod wis feed Mucus secoeton wes saemiced wit Aklan Blue of
HI2ENTX-E12 colls  were grown n DNEN costerwrg 10% days. Faitute '“"‘:,:'C“.P 1.0% ","',: and PAS rescBion wler col foeton with 4% PFA The PAS
FOS b 8% (precorfluert) o 22 duys (cosfusst] Sefore  SOTSSTASD Sher oo addtve, 1.7 . SO qwcton developed  sikah-purple oot on nestsl - L8
Ymeimast 18 - 20h bubws Yeatmard, the el cfue redun ST - . GHTPCR RNA wa  UEESE — Muoa ASdc Mo wie et Srietive

W hanged o DVEM contesing 1% FCE. wts Alcn Bl
Ackrowhatgment. The work s receved Anzing foe the Eurccess Uricns Hoszon 2000 rasssrch s movdos Contaot: Gerrit Braceck
Srogramess (grent apeamenst T08TS, MO project FATROLS iy Sewer Saroie #2000 o) ), wod Be German Gemrt 8
Foders Misiry of Educution ard foesserch (grart sgreerment. S3TLI020, SMEFZaaMW et NavossSystarr,
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EMFOREROIFYY - ABLVURY - LD
(FIHFISYFI I D ESRIEBIHIO-KT 41—V R-TO--T5933%—3aV(c & 3)

Postnova Analytics tt& Malvern Panalytical #t(&, N7 F /AT A A B I ERRBEFREZEMNEL T, ENEARCBIFZIFVY -4
PURY — AOZE BN FABR TEEMHEEROBRFEZBIELTVET ., TG, BIRULOEECLD. DMEM HRBEERBPOURY—LD
MNP BESMNCUIERZERUTVET,

T.0E+08 4 120
z
= 6.0E+084 L 100
< -
& 5.0E+08 =
o =
E N i i “E
T 4,0E+08 X S E
8 o \ Run 1 8
5 | \ Runz [0 o
S 3.06+08 Run 3 E
é B { \ 40 g- Figure: Particle number distribution overlaid with the
3 2.0E+08 4 i ' . . . .. S
& ) “\ S hydrodynamic diameter of liposomal Doxorubicin HCI in DMEM
£ 106084 1 L cell culture medium obtained from three consecutive EAF4-
h 0.06400 . . . . 2 MALS-NTA measurements.

[t} 10 20 30 a0 50

reterstion time {min)

BNMBCEFNBIVAIOTSAFYIEFITSAFYY : ROESBRISAFYY (BRWME) BBHRBI—H—-LB3H ?

V725 ) - EWHRFOHFREE. X1IO0TIZAFVIN ISR DREAOFHE RN ZBIAL TVET . BT, T/TSZAFYIDERIEITOR
RBERERI B, NAIOTSZAFYIDITEORFEED TVET .

Preloading
fase in

25 ng/ml. of
intemal ‘
standard |

Insert SPME
in fish fillet
(for 25 min)

solution -
A) \j B)

Washing in
ultrapure water

(for 30 sec) .

C) \_j

Desorption
the fiber is
inserted in
the elution
solution (for
50 min)

D)

LC-MSMS
analysis

E)

WNTSAFYIRFOREFFIEIHF-HBMOEEFRICEETHS

RAY - RSO MRZES LU S TV LRI ARG YAI0TSRFvIEMRBE DR EVEFAZBRSINC S 3Tzsh. CP-AFM 2R RIUAEZ, f2
ReBIBNI0TSZAFYIMFH RRZREFFEEZELTWSILeFHRUELR,

Force / nN

Separation nm

Force / nN

Separation nm
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1.9.2 NANOSAFE 2020
HRE Cld FINTIZIBLUENICEET BIRE. BR. ZEORECHI2RMOMFTHAFREREHLEIdLE
BrELT, TV INDOM S/ —F vl - 0> T7L A ThMEENF U,

55 7 B JREEERSE
F/IFU7IVICRHET BRREEZ L DR

e nano '
nano - SAFE

SAFE

b T8 Since 2008, 12 years have passed with already 7 editions of NanoSAFE !

7™ NANOSAFE INTERNATIONAL CONFERENCE

ON HEALTH AND SAFETY ISSUES RELATED TO NANOMATERIALS ==
FOR A SOCIALLY RESPONSIBLE APPROACH L. "B

Thanks to our sponsors and partners i m'ﬂpg
'@, GRIMMTE nancos &
/ T
Platinium Gold Silver
The conference is supported by e
La Région Nty %3 Serenade : Special thoughts to Frederic, Frangois and Jean-Frangois
© Lo =17 s ] nang e 18
 Asbidex (Rcrnnte R @ ans B
o .
L

Byl nano
&> naryo ; o, O FE

NanoSafety Platform (PNS):

Gk Gbvaguera

Detection, identification and
characterization of nano-objects

Development of tools and devices to
coBiect airborne particies

Assessment of partide release,
emis

Safe-by-design approaches for
products and processes

Biomonitoring, medical and
biological consulting

Incident and emergency response

Consulting, training and certification

ax nano __, L nano_

O 247 registered to Nanosafe 2020
O 213 registered to NanoSafetyCluster
QO 238 different attendees on Nov. 16
e
. WELCOME TO NANOSAFE 2020!
65 accepted posters i
pecp 2 Assessment of release, emission and exposure 16t — 231 November, 2020
O 2 panel discussion tables: 3:ttatiird adiadsikect MINATEC, Grenoble — France => ONLINEA simon clavaguen
*= Development of nanofabrication, how —
to make it sustainable and responsible ?
* Industrial feedbacks on nano risk s
management 6. Bringing technology to Industries and consumers

7. Nano-enabled technologies for the medicine of the future
O 2 NanoSafetyCluster Events

= Education day Nov. 16"
* Training day Nov. 23"

Amnasarecy &3
et .-
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GRACIOUS JL—AT—-%
JIV=T{EEU-RPHIORCEZFIRFUTNORLETA PO GIBERR

REIZUNG - AUAYRDYNKZEOEYEE . EVYIEF . EM T FMRFRFFTROEYF—ZA =1L (E GRACIOUS JL—LAT—-9¢REUT,
I —FeE)—-R7I0RCEZ T IITUTINOZEHETA M EBERICOVWTRERINELR. GRACIOUS (& F/IFUTIOTI-FEE)—-R7
HORZBBCTBDEICED. URTFHIE ST 3D I — AT—I%FAFTLTVET
https://www.cea.fr/cea-tech/pns/nanosafe/en/Pages/Nanosafe-Conference/Nanosafe-2020/Plenary-Speakers/Vicki-
Stone.aspx

gt OM® 2 f @ EMMzirich TS S/ A m Grouping and read-across for chemicals o.® <
PSR @imies QU it = K M Ducmotom Yy *gracious

Project Aim
Generate a Framework to enable practical application of
rouping, and read-across of nanomaterials
The GRACIOUS Framework ?Nms)/nganoforms (NFs).
For Grouping and Read-Across of Nanoforms

"Substances whose
L ° physicochemical, toxicological
Vicki Stone 0 L N and ecotoxicological properties
HERIOT 5 .0 S 99 | TN are likely to be similar or follow a
EIWATT o ... POl = S regular pattern as a result of
. \Ne_ s ee structural similarity may be
& ‘ . _© ° Y J considered as a group"
. (REACH, Annex XI, 1.5).
-
v.stone@hw.ac.uk g ra CI o U S
www.h2020gracious.eu
Project no. 760840
GRACIOUS Framework paper .8 OECD NanoReg2 GRACIOUS workshop Sept 2018 % ®

Stakeholder engagement

« EU policy makers
« Eg. EC

Contants lsts avalabl

Nano Today « EU regulatory bodies
journal homepage: www,elsevier.com/locatelnanotoday « E.g. ECHA, EFSA, JRC
- European national government bodies
A framework for grouping and read-across of nanomaterials- L) + Eg. RIVM, NRCWE, BfR
supporting innovation and risk assessment = « Non-EU regulatory bodies

« E.g. US EPA, Health Canada
« Industry bodies

« E.g. NIA, ECETOC and BIAC
« Industry

+ E.g. BASF, Black Diamond
« Consultants

« E.g. Yordas, Blue Frog
Thank vou

Vicki Stone -, Stefania Gottardo®,

Blecker <, Hedwig Braakhuis©, Susan Dekkers©,
Teresa Fernandes~, Andrea Haase unt”. Danail Hristozov', Paula Jantunen.

Nina Jeliazkova®, Helinor Johnston”, Lara Lamon’. Fiona Murphy . Kirsten Rasmussen”,
Hubert Rauscher”, Araceli Sinchez Jiménez™, Claus Svendsen’, David Spurgeon’,

Socorro Vazquez-Campos’, Wendel Wohlleben®, Agnes G. Oomien"
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SeimiARt : FIRTUTNOFUEORRCELZE—T- N1 - FHF1>

BASF (R1Y) O>=F7FU>2)OLBA I T4RATHZVIIT IV DALANE LG, R T IITUT IV, BEFFOARSITEENC L TER VAT
BEMERIETELE £ T, S RCH LTI R R IR =230 7 T O—F(CEDTHBICEA U I (RB LB T IR FER UE U,
https://www.cea.fr/cea-tech/pns/nanosafe/en/Pages/Nanosafe-Conference/Nanosafe-2020/Plenary-Speakers/Wendel-
Wohlleben.aspx

Advanced Materials: recently launched products at BASF

Advanced materials:
Design for safe use

by NM similarity concepts,
where appropriate

Wendel Wohlleben

Approaches to descriptors of hazard & fate
of the polymer fragments of Advanced Materials

u consist of polymers, IAS (additives), NIAS
(contaminations)
P OECD concept of ,polymer of low/high concern®
P ECETOC risk assessment of polymers
CF4polymer (2020)

dxcdrmsvsh Rleoien v iy ® Physical structure of small solid particles
e et » REACH registration of nanoforms of st
. — s sl + ECHA guidance (2018/2019)
ptatos ok e el P » ECETOC grouping framework DF4nanogrouping
) et e anoropre - = (2015)
e T oy » GRACIOUS grouping framework (2020)

nanotechia.org §

m Many enabling technologies contribute to advanced materials

no unifying feature — enable risk screening by tools per use sector!

 activematerials o U

advanced manufacturing

' and some
additional
advanced
materials

high performance polymers

e s
5 ¥ ¥
coatings bl

advanced textiles and fibers

light alloys L

Specific concerns with aerogels: release? Microplastic pollution prevention by sector, not by chemistry:
by waste management // under debate // pP regulations

* Recommended use includes all sorts of machining. We simulate that in the lab, assess releases

powders

Polymer
dispersions

Coatings,
Paints

In operation: hazy
aerosol generation

Plastic makes up bulk of product, and Primary solid, constitute
s solid: secondary microplastic by but particle nature lost through  fraction of product. Use is open fo
degradation processing environment
O-BASF
- Mitranc: & Wohlleben, Noture Communications. 200,11 1:5324; doi: 10.1038/541457-020-19069-1
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1.9.3 NANOFABNET 2021

25 2 [@ NanoFabNet BT —/>av (&, 2021 € 1 B 20 BH'5 21 BIZ. AYS/ > ThESNZ LR,

=&

FI79)03—(HRZBAT—IITANA—(SEB L. IRTEEAL TVBRBENL T Y MIDOWTELEIHER . FPIROHAR
BEOBNDF /IZ1ZFT1Z 2B ERITZENBNTT,

%5 2 [E NanoFabNet BiFI—J33v7

Programme Overview 7% NanoFsbNet

Everything that you need is here: hitps://nanofabnet eu/nanofabnet-
meetings-workshops/2nd-dw/

e Gavelopment vicrksiop
4 Jarary 2021

Thursday 21st January 2021
12:15 CET Opening of the Online Meeting & Arrival of Participants
12145 CET- START
Plenary Session

Welcome by Steffi Friedrichs (AIST, Coordinator of NanoFabNet), brief summary of day 1 of the 2°¢ Development Workshop
and introduction to day 2 activities.

13:00 CET

Ethics & Global NanoFabNet Communication
Moderated discussion around the ethical requirements
within the nanotechnology and nanafabrication sector, as
well as around the requirements for global communication
(rools and content) offered by the NanoFabNet Hub.
(Co-moderators- Fernand Doridot, ICAM & Faith
Blakemore, 52i)

Skills & Global C icati
Moderated discussion around the opportunities and
challenges pertaining to infrastructures and skills within the
nanatechnology and nanofabrication sector, as well as the

qui for global ication (toals and "
offered by the NanoFabNet Hub.
(Co-moderators- Michal Urbanek, CEITEC & Dorothy Estrada,
s2i)

15:00 CET
[ Break
15:30 CET

Summary feedback from day 2.

16:15 CET

‘ Close of Meeting and Next Steps

16:30 CET- DEVELOPMENT WORKSHOP CLOSE

Day 2: Breakout Room 2: »2
Validation, Harmonisation, Standardisation & .‘) *N
NanoFabNet Hub Structure | —

[em——

What organisational structure (if any) you would prefer from your side for ti
organisation?

Meombershio

ipany (69, No
L) organisational

Orgonisatior
(vith or without Stucture
fees) needed

NanoFabNet

Wednesday 20th January 2021
12:30 CET Opening of the Online Meeting & Arrival of Participants

13:00 CET- START

Welcome by Steffi Friedrichs (AIST, Coordinator of NanoFabNet) and intraduction to aims of the 24 Development Werkshop

13:30 CET

Moderated discussion around the safety and sustaina bility

(Co-moderators- Clarissa Marquardt, KIT & lohanna Scheper,

validation, Standardisati
Hub Structure
Moderated discussion around the NanofabNet activities
and services pertaining to validation, harmonisation and
standardisation of nanofabrication, as well as the structure
and services of the NanoFabiVet Hub.
(Co-moderators- Georges Favre, INE & Andreas Falk, BNN)

Sustainability & NanoFabNet Hub Structure & NanofabNet

requirements within the global nanotechnology and
nanofabrication sectors, as well as the structure and
services of the NanofabiNet Hub.

BNN)

15:30 CET

Break |

16:00 CET

Plenary Session
Summary feedback and introduction to aims for day 2.

16445 CET

al Virtual ‘Pub Quiz’ and Networking Event |

VA |

17:00 CET- DAY 1 CLOSE

Day 2: Breakout Room 2:
Validation, Harmonisation, Standardisation &
NanoFabNet Hub Structure

SN

What are the most relevant barriers to the introduction of nanofabricat
the industrial ecosystem?

PSR
st | -~
o, I
oth [ s
7th

8th - Sustainabity lssues

Envronmentol ssues

Everyone in the room agreed that the
NanoFabNet Hub can help the
nanotech community on harmonisation
& standardisation topics

NanoFabNet

DEVELOPMENT
WORKSHOP

Pre-register
Now!
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1.9.4 JAPAN NANO 2021
19 BF/77./05 &SRS UA (JAPAN NANO 2021) Tld. F/XFU7IFIBREGEORRRENMTHNT
HY, FEm. T2, BIMERELOEERECDOVTIBIRZINEL. U T (CEE&HUFELU,
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NEDO Tl(&. MAEMIHBYC L BYNEB R, SERTHVES S I et IREARDED IO N2 DIEFREZZ 551 THA LAl A—R
> )F1-TOHEMRIREDFIR R B EDER TRk BoRUELR.

CN FoJ Eﬂﬁ“ﬁ¥iﬁagv [ ] 41‘—Hﬂmmmmaﬁl
ﬁﬁﬂ’ﬂi I:“?%Riﬂ& '.L\‘ Empm;utﬂm: Lk T AEEEE

Published documents on CNF safety evaluation LT, ARBERS (A 2 ADIFUEREAT. /VILTFRERHT. CNFH
method and raw material evaluation R, CNFRIREMTEC LU ES N ERERaNCHR
. L. CNFRSE X—h— I B I R G U TeCNF R BE
5 TEBSSBEFHTEEERILE LI,
7o09=7-0R8 FBICCNFMBELT, BIENTIE  SRIEDER./CNF
FUREHPER(LERNET DR EHENR CNF—RRET DR LB HUT=REEEERIRL, CNSRRICHIDREENE
HHRI2013EE~20190EH]cB8VT. CNFEHOHSREESBILT 30D L. &EE BV TCNFETREE ELTEVDT BT I,
BYERESEFTVELR EE -/ UVT - CNFORIBIc S Do BEBEEEEMRL. =
EREROF RS/ HATHEICNFORSMERYINE - SBT3 bcFRE ELFHOTERRELTEEDELRE,
PEASEFRL. CNFEUFT 3 A== AR BRU RS ERENCRIRTS
B&SCTI B FRFEEEERLAHLELE preerp———
LHLERORE CNFORERMETES SURERECNT SXNNE, ST 7Y METRHT 3
I EVO=RF/ 77 —ORSEWEFRICHT STEBELH ECERTS HRSTERERVEY
(N EIO=2F /77 1T—DOHEH - EROBME] FOVIIrOER
FBIZ. CNFORL- ERTAL LT, OSBRSS ROWE0ER- M5
EED, TNSOFIRPAESHA. ERAEEIC IV TEEDEBDTT . uﬂxnmd » »
(2) [RIVO—RA T/ T74 =D S BT EE]
FMIE, CNFOEEMEIROR HOEFNE, SHTE. BAMSRES, SaRves A
BEESCHTIFREREHBOTY, B AREE~OHE
(3) [RIO—R T/ 774 —RUEOGRANBOML REFGEmAR |
CNFORERSAECREHHEBOREIC &Y CNFS SUCNFERH ORIE- “withaOF#HE"ICHBET
RS KU T BERE S OFEH - B, CNFISAREDBRES FUA BT f
R MR EORENNER L0 TT. CNFRABRIEREAE T3 LHELEENTSY, FHRARELBIZTLCE | |
ft Y, 0T HEEEE E~OERAICE T HRERMERICTON. CNFREOHSSE |
HIREENS T M TNTVET. |
FT A RS RIS T O A R mmmmmne
P 2017am-2010E SEEL
(219 (S5 ER RS HTT. Ha—lb?fm{ﬁ
F—T B (M) R () . BN

[ BEEIE8] (ESET) SEsh 2 . mmnm
WA, Rk, RO TS, ARAY, RETRAY,
[CEEIESNE ST e T
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Get Ready for
Japan

Training
Programme
in Japan
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