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] 655,403 99,553 69,916 824,872
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ZAE Y7)eol ot BA] 7F AR (Interagency Working Group on Nanotechnology)' o+
20019 €Y ‘777l 2k (National Nanotechnology Initiative, NNI)’ o] 4| F-E]
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1) NSTC(2019), “The National Nanotechnology Initiative Supplement to the President’s 2020 Budget”

2) https://www.nano.gov/about-nni/what/coordination
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« 2H|XIH|Z Q| 213|(CPSC) ! + ZEQHHE(DHS)

« SRE(USDA) - LIRE(DOI)
=Y ALL(ARS) WH=(USBR)
ARIH(FS) R|EZ=AF(USGS)
FEAZSYATANIFA) - WRL(DOJ)

- 425(D0C) BN (D)
Ao Z(BIS) « =E5(DOL)
BHZHLE(EDA) Z|obH 743 (0SHA)
IHFAHITA) + 32E(DOS)
OfHHEZ=T|SZ(NIST) - WEE(DOT)
E5{AEZ(USPTO) olek AT 2Z(FHWA)

- ZEHE(DOD) « Y22 (Treasury)

+ WKE(ED) - BHAHSI(EPA)

+ Of|L{X|£4(DOE) « HHE7[ZKIC)
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3) NSTC(2016), “National Nanotechnology Initiative Strategic Plan”
4) NSTC(2019), “The National Nanotechnology Initiative Supplement to the President’s 2020 Budget”
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(a future in which the ability to understand and control matter at the nanoscale leads to

a revolution in technology and industry that benefits
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society)

MR $72| ZRE ofel Y Lhe |2 MEISHS I3t o174 ol
Lhe7|2 G172 (RED)  BAS QI3 AVIZ OIS WS A, ME Q2 S olma} EE s
LEREES 5t HjEs} 27 o1 ] e o HielE A
TSk NSET+= Z215 /4 9 (Program Component Area, PCA) S 2 A7 Ex};
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Ak g M9l thet 8 e T2t
EPZRRe Z=20H 7Y AQ(PCAE 7Y 4

Lte7|g A|TLIA F2b 2 J2is Meix|
(Nanotechnology Signature Initiatives and Grand Challenges)
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7|Z=%17 (Foundational Research)
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(Nanotechnology-Enabled Applications, Devices and Systems)
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5) National Academies of Sciences, Engineering and Medicine(2020), “A Quadrennial Review of the National Nanotechnology Initiative:
Nanoscience, Applications and Commercialization”

6) NSTC(2016), “National Nanotechnology Initiative Strategic Plan”

7) NSTC(2019), “The National Nanotechnology Initiative Supplement to the President’s 2020 Budget”
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FHA BN L3 (European Commission)+= 1980WT] o] & F3to] W E &5}
AT 11 5 AN Bakel= 7|80 ZRIOYES Kot i e o 4057
T2 ZHYYA =23 (Framework Programme, FP)& AQF5}4ITh ©
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QA TR = AVPER 254 Aol7t T, 7| R4 o B2e Bl 24
Z(pillars)o] A= AL o] BRE5S D57 gt D5 Ago] SHE T A7) AX)
A8z} ZH P A 2Tl Horizon2020S ‘¢4A+ 2| (Excellent Science)’,
254 Z3H(Industrial Leadership)’, ‘AF2]4 1A 314 (Societal Challenges)’©]2}t= Al| 7}FA]
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R1~0xt EU T2 Ql9l3 TRIHFP) 712t % ot 72

= T2 7|7t oltH R ) OllAtE7HE(2iZh
Xt 1983~1987: 375 -
2%t 1987~19911H 54 44.0%
3%t 1991~19%41A 66 22.2%
4K} 1994~1998\ 132 100.0%
5%t 1998~20021 149.6 13.3%
6} 2002~2006A 163 8.9%
7xt 2006~20134 505 77.0%
8XH(Horizon2020) 2013~2020:4 786 55.6%
9XHHorizon Europe) 2020~2027H 1,000 27.2%

Uierl4 ok Al6xt 2elel9) 2 22 (FPE)o) A EUS) 4 A9l Hokz 3 o]
A7) o] 271744 EUS| 4] 47 Hof= Ape] Rlth. thies]4 Hopo thet US| 7] o]
74 o] FUE T, AAo] ol ZeAE 7149 o B W T Hopol] Fe

S8 AIUA &3t FES U AEskal Sl gl

>
@

2
~
S
[El
Ll
i)
o
|4
|EI
Hu
]
Dl'l-l
d
~
10
r
H
N
>
e
|'I'L|
[a)
2

7L FP5 7|2 & LivlE X

EUS U7]& Bof A4AYL A5at =AY a =24 (FP5)REZtAL & 4 9t} g
270 1998WHE 2002 Ato]of oF 1499] §29] of|AHS 71| 1L AP o, o] HE]

he7] Hope] ZRAESo] A9 3 B2 o] 28 L2)7] At

31) Aida Maria Ponce Del Castillo(2010), “The EU Approach to regulating Nanotechnology.”, European Trade Union Institute, 11-12%.
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Lt FP6 712t & L7 1= X|#

EUS Yk7]& AFo] BAHCR £YE7] AZSH 21 FPOREZIAL & 4 Sle=t], o
T2 YlolA Y7]& o7t EUY S4 Addido] 7] wlZolth FPeolA EUs
‘G A Hopol B¢yt o2t 3}(Intergrating and Strengthening the Era)'2he= Z2 13
aloll 770 A AP E AP om, o] Fol Uier]|& Hoprt Zigo] glt}. o] ufet

e AR 37 EOHNMP Fopof] oF 149] 23 9wk §29] ofjibo] Fojw| ek

GA EUS] Uie7]s 439 W32 20049 SHA AL 9] f5 Uie7]s 2K (Towards
a European Strategy for Nanotechnology)'S H™ & 4= QIt}, A A3)= i7]& Hofo]
S 93t thAl 71HA] B8-S AAst =, ‘A7) 2rle &4 (Research and Development:
building the momentum)’, ‘@7f4ke] Q1Za} 13 nbd (Infrastructure: European “Poles of
Excellence”)’, ‘Ui=7]& HoF9] Q%A (Investing in human resources)’, ‘AL FofojjA] A
Fofz9] 7]&o]Hd ZZ(Industrial innovation, from knowledge to technology)’, ‘A-7]t
%715 6] A} A gk 118 (Integrating the societal dimension)’ o]t}.*

A AL = EUSY Yer]e Rokol B2 7|4 2 A7F SAdt= Q14 &t
AN Fofoll A &4l FA7E esithal Hokth, 1Eal BAY] £ T o2 EUY
a7 GdAzo] AAE A2 ArdAT/dol =il Thefsh o 1k §to] o] FojA|=
EU 77U ¥E el eAtolty,

EUS] A& W= As 3402 F5 AW E] o]eo 7|oE 4= Qli= 3Tt ABAtsiof
o Qo] Ut ofo] wet EU= 7hsdt ‘BE
Z1eE BRE she A, THA] ol AAGATFo] =& A5 AEST

32) 770 FHE 2422 : (1) Life sciences, Genomics and Biotechnology for Health, (2) Information Society Technologies, (3) Nano—-
technologies and nano-sciences, knowledge-based multifunctional materials, new production processes and devices. (4) Aeronautics
and Space, (5) Food Quality and Safety, (6) Sustainable Development, Global Change and Ecosystems, (7) Citizens and Governance in
a knowledge-based society

33) European Commission(2002), “The Sixth Framework Programme in Brief.”, 6-7%.

34) European Commission(2004), “Towards A European Strategy for Nanotechnology.”
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Lree AR, 4%, 87 52 HIESH B2 EopolA 7&8als fEste Yo 2 4
At EU= ol et Ur|ee] E4S A8k, o]f] HAlES Huidt Eojd 4 JLsE et
Hofete] HE AFE APt olgs ZRAESS FHZEAE (Integrated Projects,
[P)2 FHEstelon, ojgfst Z2AES] A FXst7] 93t VEQF Z =13 (Networks of
Excellence, NE)& A&t}
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35) European Commission(2004), “Towards A European Strategy for Nanotechnology.”, 10-11%.
36) European Commission(2004), “Towards A European Strategy for Nanotechnology.”, 11%.
37) European Commission(2004), “Towards A European Strategy for Nanotechnology.”, 13%.
38) European Commission(2004), “Towards A European Strategy for Nanotechnology.”, 14-17%.
39) European Commission(2004), “Towards A European Strategy for Nanotechnology.”, 20%.

11 O Li=J|=012t 2019 KOREA NANOTECHNOLOGY ANNUAL 2019



%ﬂﬂ% ulels}] slet 4R 7 s 25 g,
JollA] Wi EUZF tAEolAl At Z71DAIMRE AR JFFE
P& SHES 2ok AL Uer)o] 7K WA JHHoRRE ANSS
ofuzt Ule7]zol thgh ARIES] A E FHet 5 7|& J83E 21t ARl
a3k Ao 4 gl
Aol )5t EU 2+Q0] HE4 FAE 200790 HEH SetEHo 52 B} 59
2 Asto]] st 174 (REACH regulations)’, ‘B, 2ple] 9 4o 13t 1774 (CLP regulations) &
HIEst] Uiz do] 23 A%, SHE 59 AE A 2 g0 2 HEES S
o] ofHr}

SHAIRE UleEm o] 7M=& EA4J0] Fie] o3E A 1ot JRolA 7I1EY A VIETeRE
UeEdo] FHFol o1 4 e AAA fdS s 01345 4> St} ool EU= Azt
A= UerlE A7E 93t s (A Code of Conduct for Responsible Nanosciences and
Nanotechnologies Research)-& Hj3Za}o] 2} =7}2] R AT | 47]3 W AGA}E50] Ui 7]&9)
AR TS EHS] 913 FolEetel S A F ST

e o,
i)

50, 1o
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|
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3l 7hol=gfelo] AAJshe A 7HA9] 71 93]S vt 2 AA, Uiele 2ok
AT FE2 AU B O F3A59] 4] A e 7]ofsiof Bt &AM, UrlE Eoke

A EE2 skl wel#oofof s, EUS| ‘A &7hedt A =3tof 7]ofsfofF gttt AA,

Uie7le &ofe] AT S5 A7 2 A 9 @A A 4 e = HIF AHshe
ofzo] A& 2| of i), UM, Ui-7]4 Boke] ¥ A(governance) o= RE BAR7}
B2E dY9olA

Folshol Stk CH, Uier]& Role] A BEL A7 289 F48 WET
Srgsjof Stk oA, Liev]& Hoko] AMYAL ATAE Fojde WHNT 4 Ak A
5173

24& S8l =sfof itk oz, At 9l Aot e 7|3 AtY] A3t A B &
mE 2 Qs Sl thall A9 o2& 7H4oF gt

40) Aida Maria Ponce Del Castillo(2010), “The EU Approach to regulating Nanotechnology.”, European Trade Union Institute, 19-24%.

41) European Commission(2009), “A Code of Conduct for Responsible Nanosciences and Nanotechnologies Research.”
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Ct FP7 7|12t 5 L7 = XA
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B 7997119 Yle7|& EofF ZRAET} 7?_“} oF 469 E—J A&
2ot Mk A= FP79] AA| oAt #E7F AR7] wlwolH, SR Ze Taddt 714 wofollA
Ul7]gol tigt 871 371k Ao 7]Q1shtt
20089 23]+ “FH 7155 A1E (European Economic Recovery Plan)’ & 815 =H,

of Algl2 Az, A, At ok e TS Qs B4 SHE ASHseith olof FP7
20109 9f| M| 71A] Fa-717F gtEH 4 (Public-Private Partnerships, PPPs)S H&3}o]
‘nj2fE 37 (Factories of the Future)’, ‘AR E& 71E (Energy-efficient Building)’, ‘5
AH52HGreen Car)'] Al 714 Bof 2t € o|UMEHES =23 ol 7183tk o] uf
FP78] Ule7|& Fof ZR2Ige o] Al 7HA] oJYMEEE Ko 7|ol7] 93t ZRHESS
F7te Bl ols Uinree] 871 AvE 7RIt A HojErh

Hm

EU L7 |= E3 2ig

7}. Horizon20203} L7 |&

EU®] A|82} 322|9]$] 3 2 I2e) Horizon2020< 20140] A= 0] 23] 20201 2o
ZrHEL o] ZEasle ‘9pd3 )Y (Excellent Science)’, ‘A 2H A A3H(Industrial
Leadership)’, ‘AF8]4 A 374 (Societal Challenges)’ o]t Al 7HA] 23 2R E 7AW, o] &
ol8) F 7869 425 T3t

42) European Commission(2015), “Ex Post Evaluation and Impact Assessment of Funding in FP7 NMP Thematic Area.”, 21%.
43) European Commission(2011), “FP7 NMP Work Programme 2012.”, 7-8%.
44) European Commission(2019), “Factsheet : Horizon 2020 Budget.”
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7 53 F 2 Yy AsP e gal 4 71e F94 dS$HLeadership in enabling &
industrial technologies)’, ‘918 T2+ A (Access to risk finance)’, 712 Al A
(Innovations in SMEs) 2] A| 7}A] Al &5 S27} ATt o] T Al At 7l =uid st
A Eof ol Ui]&- AR -vto] 27)& AR 374 7% HOHNMBP Hof)7F 9= gt

Horizon20202] NMBP #of 2738 1S B FP7 1 Fof Uir]&-As -4 £oF
(NMP #opeoll 71 meid 374’0 AolyAas AE & A7 2 28] Qo
S AU olofl Hste] Hie]2.- o3} 7)<, vl-HiElE] 7|5t oA A% 7]& Roprt L= 1l
S ATk A3 2 & Horizon2020 221 Ulol A= Uie7]& e Hoke] H|Fo] ull$- Eof
Aokl & 4 Ik

NMBP o] Z2AE w3 Bio ml2f e 79k nked’) “Hg 4
B o5 A9} ofake theat 2

23

o W, A N &0

)

¢

W Oj2f AF 7|8k o

(e}

—

== S o O
BEo] HEe 43

a
e, BlAE, A2ALLE S

g b 9] 7RkS FAstal, AAE FE E Uk 57 Boke] A,
95+ 84 Al (Innovation Ecosystem) A& B4 0 & g}

2
0|

QI 0|.H|0|M E|AE H|E(Open Innovation Test Beds)

Q

-

gl
X
|

Z=H| IZHE Q9 LR Of| & (e - wit 22)
Open Innovation Test Beds for nano-enabled bio-based materials A7 |=7HEHIA) 7~15
Open Innovation Test Beds for materials for building envelopes SM7|ETHEH(A) 7~15
Open Innovation Test Beds for nano-pharmaceuticals production SAT 270 (A) 7~15

S 0471 g9l HA=E| pEl2l(Materials Characterisation and Computational Modelling)
AT =5 ZZHE Y PH|E Of| Lk (e - et @)
Open Innovation Platform for Materials Modelling S{AAATL(RIA) 4~5
Towards harmonised characterisation protocols in NMBP SAAMOATL(RIA) 4~5
ERA-NET on materials, supporting the circular economy and oflzfsil 15
Sustainable Development Goals (ERA-NET)

45) Horizon 2020 Online Manual, https://ec.europa.eu/research/participants/docs/h2020-funding—guide/index_en.hm

46) European Commission(2017), “Horizon 2020 - Work Programme 2018-2020 Nanotechnologies, Advanced Materials, Biotechnology
and Advanced Manufacturing and Processing.”

47) DAY oAt =X : EURESEARCH(2019), “Topic Preview 2020 : Nanotechnologies, Advanced Materials, Biotechnology, Advanced
Manufacturing and Processing (NMBP).”

48) European Commission(2017), “Horizon 2020 - Work Programme 2018-2020 Nanotechnologies, Advanced Materials, Biotechnology
and Advanced Manufacturing and Processing.”, 11%.
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HEHEA 1Sk [HE T I 2 FX|(Governance, Science-based Risk Assessment and Regulatory Aspects)

A =H| ZZNE % TEH|E OfJ AL (cte] - wint 2 2)
Safe by design, from science to regulation:
v aesien, s SAIH(RIA) 6-8
multi-component nanomaterials
Monitoring and safety of transport infrastructures QAL X|I(CSA) 2
Incentivising newcomers HLX|RI(CSA) 1
Citizens and industrial technologies QAL X|I(CSA) 15
At ZE(Industry Commons)
I =H| ZZHE /¥ TER|E Ofj AL (o] - wint 2.3)
Towards Standardised Documentation of
X ; . oTRIS(CSA) 4
Data through taxonomies and ontologies
Creating an open market place for industrial data LA (RIA) 4

o] %94 FEe UAY 71E B Ve A Ve B9 R A T2 we Y 22
Mo g E3| EU ARy Hoko] 2)4ri8HRe-Industrialisation)o]] 7]oda}alz}

i)
o
>
Jk?ﬂ
rulm
4
2,

0|2H& 2%t (Factories of the Future)

A =5 ZZ=HE /Y TERE Off A (e - wigt R2)
Assembly of micro parts SAIATZ(RIA) 8~10
Energy-efficient manufacturing system management SAMT|=THE(A) 8~10
Pilot lines for large-part high-precision manufacturing ST |=7HER(A) 12~15
Quality control in smart manufacturing AT |=7HER(A) 8~10

HI0|2 7|&(Biotechnology)
ol

ES ZIZ=NE Y TN Ol A (Shel - Tt 22)
Reprogrammed microorganisms for biological sensors AT |=7HEHIA) 6~8
Multi-omics for genotype-phenotype associations SAIITL(RIA) 6~8
New biotechnologies to remediate harmful contaminants, _
g ' SAITRIA) 45

cofund call with China

Upcycling Bio Plastics of food and drinks packing S{AATL(RIA) 6~8

49) European Commission(2017), “Horizon 2020 - Work Programme 2018-2020 Nanotechnologies, Advanced Materials, Biotechnology
and Advanced Manufacturing and Processing.”, 53%.
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9|&t 7|= & Al(Medical Technology Innovations)

o1 55 neHE 93 T Olft (£t : et 92)
Biological scaffolds for tissue regeneration and repair S AIT(RIA) 4~6
Next generation organ-on-chip S{AIATL(RIA) 4~6

o
o] FES| HE BHS HY 7142 Batol W7ksA Ropol i 7 o) 22 Ay

2 A
etske Aol ol= A&7ks e Ahish HgoluA] 1gjal dasouA] Ae 2ok A &5

X|&7Fsst AdsH(Sustainable Process Industry)

A =5 ZZHE R A Off Ak (2H9) - et R2)
Novel high performance materials and components SAOITL(RIA) 4~6
Big Data TQLE:Z‘E';;: Ifll)greSrc(ch[;sd Industries TGN 46
Tapping into the potential of Industrial Symbiosis EREV E(TY) 12~20
Preserving fresh water: recycling industrial waters industry A7 |=THLIA) 8~12
Alternative mineral resources for high volume production A7 |27HEHA) 8~12

9.'.'
>
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44 0j|L{X](Clena Energy through Innovative Materials)

| E@=2= S So

A = IZ2HE RY A Off Ak (GHe] : gk 22)
Next generation of thin-film photovoltaic technologies A7 |=THEHIA) b~7
Materials for off shore energy A7 |=THL(IA) 5~7

10| X| & A= (Energy-Efficient Buildings)

A =K Z2HE R TER|E of| &k (S - wint 22)
Industrialisetlltjzr;ec::ot\)/ﬂ:ii:g n?arlliltope kits for A7 ATH(A) 45
Smart Operation of Proactive Residential Buildings AT |27HEH(A) 4~5
Digital Building Twins SLAT(RIA) 15

50) European Commission(2017), “Horizon 2020 - Work Programme 2018-2020 Nanotechnologies, Advanced Materials, Biotechnology
and Advanced Manufacturing and Processing.”, 98%.
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2018~202011 %= NMBP Hofeo] ZRAE 53 BEd oahe thga} 2o}

BHEE 20184 20194 20204

0|2 Atd 7|dt 0f2H(Foundations for Tomorros's Industry) 149.0 122.6 161.5
221 A #3K(Transforming European Industry) 162.0 188.0 2210
AR X[ M(Industrial Sustainability) 2115 211.8 105.0

S0 04 B A8 A1 AN, 290 Lhesles] B8 WA Tl $8E FD 8
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%JS@ ! E%% TgAISHaL Jlom, Ur;%é‘oﬂ tieh Kot Xﬂ‘:ﬁ il %Zﬂ = 7}*%3}7%] TS,

ool 9] AL R0 B 6 dolel e A} NS E PR Ho

Ert. o W 919 7} AEol e EUY) ASA9l B4 €77k Wake v sl Ropel
714 o] g, ojo] wet LB B A AR A% Hehd 402 Helrk

L}. Horizon Europex} L7 |&

Horizon20200] 2020@0] 225 2021 X € EUS Aoz} A7/NdAY =2 1891
Horizon Europe©| A2t} Horizon Europe?] o4 of2] 2|5 S E ] kAT %) 95
A9 A3] o) olal] AQHE oAb R oF 10009 92 gt

51) European Commission(2017), “Horizon 2020 ~ Work Programme 2018-2020 Nanotechnologies, Advanced Materials, Biotechnology
and Advanced Manufacturing and Processing.”
52

=

24 NEES CHZS &X © European Chemical Agency(2019), “Appendix for nanoforms applicable to the Guidance on Registration
and Substance Identification.”

53) Finnish Institute of Occupational Health(2013), “Nanosafety in Europe 2015-2024 : Towards Safe and Sustainable Nanomaterials and
Nanotechnology Innovations.”, 39-41%.

54) European Commission(2019), “Horizon Europe - Investing to Shape Our Future.” ver.25, 11%.
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Horizon Europe 212 1%
Pillar 2

Industrial Competitiveness @

Pillar 3
Open Innovation

Pillar 1

Open Science L(?J

European Research Council

Global Challenges and

H27

Clusters

« Health

« Inclusive and Secure Society
« Digital and Industry

« Climate, Energy and Mobility
« Food and natural resources

European Innovation Council

Marie Sklodowska-Curie Actions European Innovation Ecosystems

European Institute

Infrastructures .
of Innovation and Technology

Joint Research Centre

[ Strengthening the European Research Area ]

Sharing Excellence Reforming and Enhancing the European R&I System

Horizon20209] 4ty 2lely Z3F oF Akl 1A 32’9 = F4! &3+= Horizon Europedi|A]
‘ZF2H A &2 2 A 342 735 (Global Challenges and Industrial Competitiveness)’ 2
SHERA 1AL o] TGS 2% 6719 B5 Fqo] AltE. 67 EF G FG Ul
252 3 AQkE oake ofehel 2}

Horizon20202| 67 & ¥ L of| A

Inclusive Digital and Climate Food and Joint
T2 Health and Secure Ir? dustr Energy and Natural Research
Society y Mobility resources Centre
ojodsd of|AH
(cSFEo?ﬂé_ ) 77 238 15 15 10 22
ol - U= T

55) European Commission(2019), “Horizon Europe - Investing to Shape Our Future.” ver.25, 10%.
56) European Commission(2019), “Horizon Europe - Investing to Shape Our Future.” ver.23, 172,

P =9l L) =3 St



Horizon Europe?] 7]&7ld ¥ &52 7189 7]& BoP oA Hoju B4l Eok(Focus
areas) A 02 AQRA LT IR, Horizon20202] 2018~20209 % ZZ2 32 S 7Y

919510] A2 9HEAE AA57] Fatol Thael W] 1A B4 Rofol) 1F et Ak

PR

715 e} g 2 AekA )2 744 (Building a low Carbon, Climate-resilient Future)
=% A 22 M2 (Connecting economic and environmental gains - the Circular
Economy)

A5 At MujAe] T A€k (Digitising and transforming European industry and

services)
T5A17 ¢ 73H(Boosting the effectiveness of the Security Union)

Horizon Europed|Al= o]4d9] 4] Bokg 7|Fo=2 #y 7|&wto] ¥4E dgo|tt. e
Hofete] o] o5k AlHA] a7t & Uler]E Eoke] EAS AT u), ol A Wk=
Wi7]eo] &8 M9 E B gdistal 11 2.5 S7H7]=T 7|98 Ao AE

57) European Commission(2017), “Horizon 2020 - Work Programme 2018-2020 : General Introduction.”, 18%.
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LEY 5 )& FA o WS AYsts AL JdWAEI S SholdH A HEk(High-
Tech Strategy)’o|t}. ZF JH FxJ= sto|e]|a Meo] AAeh= A 9 B GAdS 98t
AA ZeAdY A (Framework) & THE1l, o] ZE|d¥a WYollA ZF Boko] it ZRHES

A QA ek,

S A H= 20060\ FAl7)& Foke] AE 223617 flate] A WA stolEl A Aeks
Sttt o] Mo 8 wjAdS MEL 7)&0 SHOR st FATH AHY] ®igt 715739
thFolth™ FAlZQl 7]&e ARIES] 419 F& A 4 QAT ThE FhH oz e AJNIEC]
A E A THE £ At dlE 50, deAE BES 2 5AE Y ASREE Has) &
4 QAN FHORE 5] At E Wiots % Aok wEhA 5Y FRE 7le T
WS Adsh o v AAst] flste] =7t A9 sholE| A Aeks st

A 2o Tslr|e A Heko] £YET ZF HA= o]ol] Bt € AYS syttt
A& 5o, AVIEY 774 & B olgts A 53F5 G457 Hste] dfusdtRie
‘NanoNature’ Z& 71818 w=0] NADINE, Fe-NANOSIT, NanoFlow 5 -7 o] thst U529

FEFS Aot ZRAESS A

e

Stk

58) Federal Ministry of Education and Research(2006), “The High-Tech Strategy for Germany.”, 7-8%.

FPEP =0l Licolesss 119

H27

ig0
o
b
R

(=]

pil
N
4
]
o
i




Solo| Lyl S5t A : Lyl AME

7}. LE=-O|L|ME|E HMZE2H 2010(2006~20101H)

MUK

Ui-olUAMEHE A== 2010(Nano-initiative Action Plan 2010, ©]&} ¢4 Zeh 2010)'S
770 A A7 U4 Bokol 2| %S a8 o7 435ly] g8 AAIS B3t Ze|dYa

ot A FY AR= Usdo] 7H A f13/del thall B2h4ale 7HAAL QI1AL, ofof v

2 HHZ 20100] £EE7] o] Q1 2001
By 23] Z7151e] 2005E 0] oju] oF 39] 14U G 2o o]|2F o0 o] A 7|F0 2 AA

39] Szo0|9itt,

59 Lite7|& 20} APHS(RD) FE KIS @91 et 2)
400
350 310 330
300 273
240 258
250 210
200
150
100
50
0
2001 2002 2003 2004
olgf3t Ao FRE B Y| Eoko] AWt oFde B, ol 7] x5}
AHZN 20108 HABATE GA FRE 5 ler]& Hope] B 0% ehekst 7| 247, -
Thah-Akle] XU W AA, Uier)&ol thet 59 thEe] SAE B, we 71 W ier)E
Bof 1% Zgalo] £Q 27k F47|Y FA9) e 79k Btk W B9 ther]& Hokel
HHORE A W2 Ve 85, 2BESY 7ot A B, BAAE W UT]E]
Aol thet JH Bxo] Q- ek

59) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 7-9%.
60) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 13%.
61) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 14%.
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=Y A= AHEN 2010014 Yo7l 2okl A-S Fisty] 95t &S A=,
A Y7l JAE 7|35 AR Bl €2)7] 918 ‘ArY thol Y 2 1(Industrial Dialogues) &
R 223 AZS AYTh ARLE tho|d RIS B A5x4}, AA, A9 IT, Agas B3t
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o} Hx} ASARRE sst oot OLED
o= NanoFab NanoMobile NanoMikroChem NanoforLife NanoLux
Xl o1t
(o] - miot ©.2) 323 37 31 24 100

T3 54U ARE Uke7ls 2ok o #AAE e VEQY £1 &5k AlYsiitt o=
AT IS A AEY R ddstal, AT 58] S5 B 9IS WAsH, 7)e 2ol
e 48 fEstes BAS /b1 Yok

=
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3 5Y ARE Ul 7le Foke] WS flsiAl Ayt 2739 2AJo] Fesirial HATh Q1A
9 o] tigh U540 A4 A@8e aatd o g wEfsly] e A 7 AW dY AgSs
A& A% vE2 o] 2o g7 /9] dgtolgtal & 4~ Qlth

g 2 F59 tE d2& v Ui7]& ZH(The Nanotechnology Future Forum)’€]
NHE = 4 =, o= AFdTetA}, QUEskah, AFx|¢l, A&l 5 of] okl M7 U
719] A B 1R, A ekl tisf] =2 4 Q= AR E Alestith

62) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 15-16%.
63) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 17%.
64) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 20%.
65) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 22%.
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Lt L7 & AME 2015(2011~20153)

20100 ¥ E ‘slolel = H2F 2020(High-tech Strategy 2020 for Germany)' & R,
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66) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 23~24%.

67) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 25%.

68) Federal Ministry of Education and Research(2007), “Nano-initiative Action Plan 2010.”, 26-27%.

69) Federal Ministry of Education and Research(2010), “The High-Tech Strategy 2020 for Germany.”, 5%.
70) HESU 201505 7|5 0T X SA7|Y XA U SE2 =Y FRO| L7 |SFMO| byl 517

71) Federal Ministry of Education and Research(2011), “Action Plan Nanotechnology 2015.”, 4%.
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72) Federal Ministry of Education and Research(2011), “Action Plan Nanotechnology 2015.”,
73) Federal Ministry of Education and Research(2011), “Action Plan Nanotechnology 2015.”,
74) Federal Ministry of Education and Research(2011), “Action Plan Nanotechnology 2015.”,
75) Federal Ministry of Education and Research(2011), “Action Plan Nanotechnology 2015.”
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dE Eo], A SATLEE NanoCare Z2I1HS B U229 914 834, T4 Uk
AT A9 FoAE, B F714 E3d A W 7hest 918 52 Wleke AE A
Shick. ol 0] atol 2ste] MPAISHIATAL e BAE TR A BgolN
5 Qe QS FARIAL, e B0 obds ALg W B E 93t A WS 71 Yol AlgsHieh

AEE= U5 0o] 24 )X G| th3-5}17] 93l NanoNature L2 1388 2705191 0,
ol T2 UolA Bl 24 U 918 B71E A, g d o the 243 A4E
2, A U] 27 B A7E0] 2E

=Y AH= EUSY SRHEdY] 55, 71 59 2 Algtol] & 117 (REACH regulations) o]
U2 st 44 715S F838] & 4 Qoka #ashY REACH 13 0] A A 574
2 g7} 71F0] B H] FAolE FE4 grhe A= gglon”, 20201 195E Ha
REACH 779] 7eH0e tieBdol A3 U 520 Bt Y&S Bt WestA gAsta
Ao Foo|x &A1 Heto] o]Fojd Zlo=w Helty, REACH 70 7%ty 54
W Uy=E4de 55 9 F7tE "ot 7|32 b e, Addw i, 18

Cl. LHe7|& AME2H 2020(2016~2020H)

= RO A WA BHAZ; Uev|& A Ze 2020(Action Plan Nanotechnology 2020,
el 2020)' 2 Uie7]Eo] 7HA 713]9] FEst S8k o] bkl MUzt Sl
A B52g Agetar gt AHZW 20202 20140l HehE =] ‘Glolg]a
New High-Tech Strategy : Innovation for Germany)’ o4 A|AlE 6742] -4
FYE 72 AAS £EAL AUth AAE o719 o4 EF F92 YAY AA%t
A+g] (Digital Economy and Society)’, ‘A&7t A9+ o #] (Sustainable Economy
and its Energy)’, ‘g4l ¥¥(Innovative Workplace)’, ‘7173t &F(Healthy Living)’, A 53
o] 54 tH(Intelligent Mobility)‘, L&) 31 ‘A9 ¢HA (Civil Security)’ o] t}.*

76) Federal Ministry of Education and Research(2011), “Action Plan Nanotechnology 2015.”, 30-33%.

77) Federal Ministry of Education and Research(2011), “Action Plan Nanotechnology 2015.”, 33-34%.

78) Federal Ministry of Education and Research(2011), “Action Plan Nanotechnology 2015.”, 37%.

79) Federal Insstitute for Risk Assessment(2013), “Nanomaterials and REACH.”, 4%.

80) 7HHOtO| L 2& 22 LIS THS2 AX : European Chemical Agency(2019), “Appendix for nanoforms applicable to the Guidance on
Registration and Substance Identification.”

81) Institute of Applied Ecology(2010), “Legal Feasibility Study on the Introduction of A Nanoproduct Register.”, 66-69%.

82) Federal Ministry of Education and Research(2016), “Action Plan Nanotechnology 2020.”, 5%.

83) Federal Ministry of Education and Research(2014), “The New High-Tech Strategy.”
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Electric Mobility-

Rethinking the Car
[z =1>~] £H o1 901 OfHFA|ZE. L0
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84) Federal Ministry of Education and Research(2016), “Action Plan Nanotechnology 2020.”, 16-21%.

85) Federal Ministry of Education and Research(2015), “Bioeconomy in Germany.”, 13%.

86) Federal Ministry of Education and Research(2013), “Electric Mobility-Rethinking the Car.”

87) Federal Ministry of Economic Affairs and Energy(2018), “The 7th Research Programme.”

88) S A IKHTL(BMBF) EH[0|X| Xt=, https://www.bmbf.de/en/bringing—technology-to-the-people=3115.html
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89) DLR Project Management Agency SH0|X| X2, https://www.dlr.de/pt/en/desktopdefault.aspx/tabid-3138

90) Federal Ministry of Education and Research(2018),
91) Federal Ministry of Education and Research(2016),
92) Federal Ministry of Education and Research(2016),
93) Federal Ministry of Education and Research(2016),
94) Federal Ministry of Education and Research(2016),

“Microelectronics for Germany.”
“Action Plan Nanotechnology 2020.”,
, 24%,
", 24%,

“Action Plan Nanotechnology 2020.”
“Action Plan Nanotechnology 2020.
“Action Plan Nanotechnology 2020.”,

24%.

24%.

95) Federal Ministry of Education and Research(2018), “Research of Civil Security 2018-2023.”
96) Federal Ministry of Education and Research(2016), “Action Plan Nanotechnology 2020.”, 24%.

97) Federal Institute for Risk Assessment 2/(2016), “Nanomaterials and other advanced materials: Application safety and environmental compatibility.”
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NSTC(2016), “National Nanotechnology Initiative Strategic Plan”

NSTC(2019), “The National Nanotechnology Initiative Supplement to the President’s
2020 Budget”

NSTC(2018), “The National Nanotechnology Initiative Supplement to the President’s
2019 Budget”

National Academies of Sciences, Engineering, and Medicine(2020), “A Quadrennial
Review of the National Nanotechnology Initiative: Nanoscience, Applications, and
Commercialization”

Nano.gov A&, “Coordination of the NNI” https://www.nano.gov/about-nni/what/
coordination

Nano.gov A&, “NNI Vision, Goals, and PCAs”, https://www.nano.gov/about-nni/what/
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Sl F EHAE (KOSTEC) (2019), “F=<] Ui 5711 53, Issue Report 2019.02.Vol.2
7814(2019.08.18.), “Gk Rl 5 AR2019H & A", http://news.sciencenet.cn/
htmlnews/2019/8,/429478.shtm?id=429478
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FRLLHF, =728 AE] (2013), “BE KRR K HERAL”, Fikbkh™ ik, NO.3.

= 7]5(2001.07.06), BIEAHoRE. B ETRIZR R #EM. TEEYRE. BxA
SRR AEE 2R 2 R T B CE KA RS K e 20 2 (2001-2010) )HY#E AT, http://www.most.
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Lit7|& 20} m|2l A9 1% =2 %0 ¥ 5+ H|5(2010~2019%) @9 2
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2,103
25.09
2,000 IS 1,845 e
1,675 ,
1614 200%
1500 1,394 1,463
1,275
15.0%
1,000
. . 10.0%
7.1% | 55% 0% [072% T 639 | 5700 . 6.8%
500 4.3% 3.8%  3.5% 5.0%
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
ArQ1% FX| -o-Si= H|E
el e 71 L7 |& 20F T2 A9 1% =2 $458H2010~2019)
Li7|& 20k Z|218 49| 1% Lic7|& 20 T
(2010~201914) (2010~20191)
=7t
20 oA b f=X=] o] nlol AO oA oo Ar°| 1%
=2 =20() ST " ool =2 =2 oTrE 2 HE
HH| - 17,275 - 229.7 - 1,256,237 - 1.4
S 1 8,500 492 186.0 1 420,607 335 20
oj= 2 5,826 337 282.1 2 220,056 175 26
= 3 1,147 6.6 2595 5 78,071 6.2 15
ot=t 4 952 55 280.1 4 80,333 6.4 12
Artz= 5 893 5.2 261.8 17 20,701 1.6 43
g= 6 827 48 258.3 9 44,250 35 19
A= 7 793 46 269.7 6 71,456 b7 1.1
SF 8 749 43 2114 14 29,199 23 26
ArRL|of2tH[of 9 629 36 161.9 19 17,832 14 35
o2t 10 536 34 107.3 8 49,698 40 12
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O LEe7|& 20fSCl =2e] @ 017

I

2001~20194 7|7te] A AJA U7]4 Hof =70] A Hof= 53} (Materials Science,
40.6%), 3F8H(Chemistry, 40.4%), 28} (Physics, 34.7%), 7]E}=2oF(Science Technology Other
Topics, 21.9%), &-8HEngineering, 11.7%) &2 & LFEFT,

shto] 49 A=k (Materials Science, 50.0%) 2] =5 H|Z0] 71 & 710 & UERG O,
3} (Chemistry, 42.0%), =28 (Physics, 40.1%), 7]EFHE0F(Science Technology Other Topics,
30.4%), &-8H(Engineering, 12.6%) =02 L}EFSITE,

Lit=7 |2 H0F SCI i=20| FQ 917 20} H|ZS(2001~20194, 49| 529))
MMl LikcJI= 20k =22] =2 215 20k

Materials Science 40.6%

Chemistry 40.4%

Physics

Science Technology Other Topics

Engineering

8= Liked|= 20 =22 £ 217 20k

Materials Science 50.0%
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Science Technology Other Topics

Engineering
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Lpt=7|4 20} SCI =20| Q2 917 H0F 3812001~ 20194, 49| 104))

A L7 & 20k =22 F2 97 0t 8= Lic7|E 20F =E2 F2 o7 20}
=2 17 Fof @) s =4 %17 Fof @) HS
1 Materials Science 687,332 40.6% 1 Materials Science 52,731 50.0%
2 Chemistry 683,834 40.4% 2 Chemistry 44327  42.0%
3 Physics 587,297 34.7% 3 Physics 42,267  40.1%
4 Science Technology Other Topics 371,487 21.9% 4 Science Technology Other Topics 32,061 30.4%
) Engineering 198910 11.7% B Engineering 13330  12.6%
6 Polymer Science 95,181 5.6% 6 Polymer Science 6,495 6.2%
7 Electrochemistry 74815  44% 7 Electrochemistry 5,246 5.0%
8 Optics 63620 3.8% 8  Metallurgy Metallurgical Engineering 3,620 3.3%
9  Metallurgy Metallurgical Engineering 53935  3.2% 9 Energy Fuels 3,491 3.3%
10 Biochemistry Molecular Biology 51,480  3.0% 10 Optics 2,927 2.8%

H}. LI7|& 20k SCl =22 Fo 7|t

200115 E] 2019E7H4] Yle7]& #oF SCI =22 7|3 ¢91& EH, 509 Stoll S 7]3o]
17082 717 wom, n|=t 713 97N, U 718 67, A 7] 57) <ol

713 Ul 7] Bof =i A4 $79] CAS(98,44271), ZF A0 CNRS(55,04571), ml=9]
DOE(37,86671), 2] AJot2] Russian Academy of Sciences (35,06471), 1]=2] University of
California System(33,62271) =S & L}EFITE

9] 509 713 Foll g 713 170 7133H(309) AlE&Tigtar)o] Qltt.

—

[11

LHe7|& 20} SCl =20 =Q 7|2 $8H2001~20194, A2 5022))

29| 7|2 7 E=Ea@) HE
1 Chinese Academy of Sciences, CAS = 98442 5.8%
2 Centre national de la recherche scientifique, CNRS matA 55,045 3.3%
3 Department of Energy, DOE o= 37,866 2.2%
4 Russian Academy of Sciences 2{A|Of 35,064 2.1%
5  University of California System o= 33,622 2.0%
6 University of Chinese Academy of Sciences = 22345 1.3%
7 Indian Institute of Technology System ole 20,783 1.2%
8  Helmholtz Association = 18,847 1.1%
9  Max Planck Society =2 18,171 1.1%
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=2 7|y =7} =2 H|IZ
10 Tsinghua University == 17,312 1.0%
11 Consiglio Nazionale Delle Ricerche, CNR O|ErZ|0} 17,288 1.0%
12 Consejo Superior De Investigaciones Cientificas, CSIC AT 17,217 1.0%
13 CNRS Institute of Chemistry(INC) m2fA 15,593 0.9%
14 University of Science Technology of China = 14,436 0.9%
15 Zhejiang University = 14,427 0.9%
16 Jilin University == 14,237 0.8% 59 a1
17  Council of Scientific & Industrial Research, CSIR ol 14,045 0.8% B3 r'T-%
18  Nanyang Technological University N =) 13,241 0.8% 3-; oK
19 Nanjing University = 12,997 0.8% z "'ﬁ'
20  University of Texas System oj=2 12,409 0.7% -
21 Peking University = 12,347 0.7%
22 National University of Singapore N =) 12,238 0.7%
23 University of Tokyo U= 12,023 0.7%
24 Shanghai Jiao Tong University == 11,682 0.7%
25  Universite Paris-Saclay o2kA 11,486 0.7%
26 Tohoku University o= 11,119 0.7%
27  State University System of Florida o|= 11,052 0.7%
28  Islamic Azad University o|2t 10,997 0.6%
29  Fudan University == 10,939 0.6%
30  Seoul National University Snu St= 10,783 0.6%
31  Japan Science Technology Agency, JST ol 10,760 0.6%
32 University System of Georgia oj= 10,529 0.6%
33 National Institute of Advanced Industrial Science and Technology, AIST o= 10,231 0.6%
34 Massachusetts Institute of Technology, MIT o|= 10,137 0.6%
35 Harbin Institute of Technology ES 9,975 0.6%
36  Pennsylvania Commonwealth System of Higher Education, PCSHE o= 9,951 0.6%
37  University of California Berkeley o= 9,627 0.6%
38  National Institute for Materials Science, NIMS e 9,547 0.6%
39  Osaka University o= 9,301 0.5%
40 CEA m2kA 9,265 0.5%
41 Tianjin University = 9,047 0.5%
42  Shandong University = 8,984 0.5%
43 Sichuan University = 8,965 0.5%
44 University of Cambridge A= 8911 0.5%
45 Communaute Universite Grenoble Alpes m2fA 8829 0.5%
46 University of lllinois System o= 8,750 0.5%
47  South China University of Technology = 8733 0.5%
48  Huazhong University of Science Technology S= 8,624 0.5%
49  National Taiwan University cHet 8511 0.5%
50 Institute of Chemistry Cas &= 8,505 0.5%
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ot} o] &t A ] EYU%lo] SEE Ed| 10232708 HA9] 58%S 2A|5tal Yo,
1] =+(96,25371, 54.7%), Y(21,9237, 12.5%) 0] o]0 39| & LyelT).

7. 0|7 E3|™(USPTO) LI 7 |& £0F SE55] gigt

2001~20199 7|7t &< v|F 559 555+ 5 4,801,1927 0| Ykr|&3t B
EFL 175954702 37%9] H|ES A8l Qth 7|4 Bof S2EF A4: 91
FashE o] JARE, A H 0 2e HAF ST sk FAIE Eelth 20014 5216764 2019

15529710 2 Z7}819l o, A S2E3|o|A Ak B85 2.8%0 M 4.0%2 Z718t%ith

O|2E5{H(USPTO) Hi| S2E35] U Lic7|% 20f SEE3] £0/(2001~2019E) @929

450,000 20.0%
400,000 392617 18.0%
%2586
350,000 0701 U674 KRN 16.0%
s o B
! 14.0%
300,000 2778 ;
28106 12.0%
250,000 24664 A
10.0%
200000 | 1845880180,y 1B agyipy 10212
e 167883 185426 8.0%
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50,000
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5216 5514 (5910 559 5140|6247 581 581 6626 8IS 9265 9911 11422 1281013777 1366014558 13,67815,5»92 0

0,

0
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

O=5o1% HH SEE3 W 0=551% U7 |E 20F 5550 -o- Li7ls 20F HRE

3) WISDOMAIN DB 7|, 2020 33 24

162 LicJizeizt 2019 KOREA NANOTECHNOLOGY ANNUAL 2019



D|2E5/3(USPTO) M| SEE5] U Lit-7|& 20F SES3| #8(2001~20198)

TR S85s1 Like7|& 20F SESs]

il

SEU) = SEAR@D) 3te Hes
2001 184,174 - 5216 - 2.8%
2002 184,538 0.2% 5514 57% 3.0%
2003 187,150 1.4% 5919 7.3% 3.2%
2004 181,443 -3.0% 5,895 -04% 3.2%
2005 157,883 -13.0% 5,140 -12.8% 3.3%
2006 196,593 24.5% 6,247 21.5% 32%
2007 183,154 -6.8% 5,844 -6.5% 32%
2008 185,426 1.2% 5,981 2.3% 32%
2009 192,152 3.6% 6,626 10.8% 34%
2010 244,664 27.3% 8,966 353% 3.7%
2011 248,106 1.4% 9,265 3.3% 37%
2012 277,284 11.8% 9911 7.0% 3.6%
2013 303,658 9.5% 11,422 15.2% 3.8%
2014 327,014 7.7% 12,810 12.2% 3.9%
2015 326,972 0.0% 13,777 7.5% 4.2%
2016 334,674 24% 13,660 -0.8% 4.1%
2017 352,586 54% 14,554 6.5% 4.1%
2018 341,104 -3.3% 13,678 -6.0% 4.0%
2019 392,617 15.1% 15,529 13.5% 4.0%
A 4,801,192 4.3% 175,954 6.2% 3.7%

Lt st=e| 0|7 551 (USPTO) L7 |= 20f SEE5| 3ig

2001~20190]] H]SEF Ao BHE Ler|& Hol 5255 F 17595471 FolA &=t 29919
5E5E5+= 102327102 AA|9] 5.8%F 2FA|5kAL k.

gt 2019 SEESFE u]aH(96,2537, 54.7%), Y (21,9237, 125%)0] o]0} 39 = LEh
gh=to] Uie7|s Fofo A EiltetA] EEs ol QThal & 4 At o= U019 dxd
2729 He82 200149 89](6370)0l4] 2008Y 391(3287) 2 Z7}glom, 2019E 7R
391(1,121) 2 |A8kaL ATt 8-S GA] 200190 1.2%0]] Eifsld He-80] Axt Z7)sko]
20159 o] 7%UE FAI5kAL ATk
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Lie7 |4 20t 5255 5 512 5253 2149} £9/(2001~20194) @9

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

15529
14,564
13777 13660 13678
310

142

9911
8005 9265

6247 5on 5981 662

5140 ' 1 E BE E BE B E E E B E E B

5o 5514 5919 58%
i 4 4

4

g7 757 9% 1007 1,135 1,080 1,121

B 79 19 M 18 2 20 38 3B %89 6W 66 s iR i1

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
HH| L7l 20F SES0 ot LT | 20F SE55 -o-ot= =4

Li-7|2 20} S2E5| £ 512 S2E5] 1449 29/(2001~20194)

oz HA| Lk | 20F SBSS 8= Lie7|& 20F SE55

SEUx@D) 3t SEUE) 378 He2 =9
2001 5216 - 63 - 1.2% 2!
2002 5514 5.7% 79 254% 14% &
2003 5919 7.3% 129 633% 22% 2l
2004 5895 -04% 172 333% 29% 49|
2005 5,140 -12.8% 153 -11.0% 3.0% 49|
2006 6,247 21.5% 232 51.6% 37% 49|
2007 5844 -6.5% 222 -43% 38% 49|
2008 5981 2.3% 328 47.7% 55% &
2009 6,626 10.8% 393 19.8% 59% 2l
2010 8966 35.3% 589 49.9% 6.6% 2l
2011 9,265 33% 609 34% 6.6% &
2012 99M 7.0% 561 -7.9% 5.7% &
2013 11,422 15.2% 647 16.3% 5.7% 2l
2014 12,810 12.2% 757 17.0% 59% 2
2015 13777 7.5% 985 30.1% 7.1% 2l
2016 13,660 -0.8% 1,007 22% 7.4% 2l
2017 14,554 6.5% 1,135 12.7% 7.8% 2
2018 13678 -6.0% 1,050 -7.5% 7.7% &
2019 15,529 135% 1121 6.8% 7.2% 2l
gl 175,954 6.2% 10,232 17.3% 5.8% 2l
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Ct. =718 0|=2&351E(USPTO) L7 |=
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Hj2E5] o] 528 ier|4 Bob 5EEelE 13 o] 293 AR 4] Yl
g

F1E Z7PAIE HOlD, T 173%2] & Z7IAE Btk 28 Ik 22 53] A
Z7hgo) SEHAIE Mol AT, B8 33%R Z7HAE SASHE A0R el

29l &9iol 2 SETIPC) ues predilbe gl Bl
1% o= 96,253 54.7% 5.4% 25%
29 U 21,923 12.5% 34% -2.5%
39| st= 10,232 5.8% 17.3% 3.3%
42| =2 8,762 5.0% 3.9% 2.9%
52| CHEt 6,287 3.6% 12.7% 1.6%
6% ) 5316 3.0% 36.2% 18.1%

2| oA 5113 2.9% 2.9% -1.8%
8¢ k(=1 = 2,696 1.5% 8.8% -3.5%
9¢ A= 2,640 1.5% 6.2% 8.5%
109 FHLct 2,399 1.4% 5.0% 7.9%
7|Et 14,333 8.1% - -

Z3A 175,954 100.0% = 6.2% it 3.0%

A9 mlo] AA|9] 547%2 9625371 0.8 71 WS HE S
gh=ro] 10,2327 (5.8%) 2.2 UENITE ol 9jol= 5, e, S, A, YEHE, =, 7t
=29] ZRlo] MFEHH Uer|& Eob 5
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Lic7|4& 2of S2E35] 274 H|Z(2001~20194 =)

Chot =

6,287, 4% 5,316, 3%

s YA

8,762, 5% 5,113, 3%

o= s

0

10,232, 6% 2,696, 2%

o= a=

21,923, 12% 2,640, 1%

FHLICH

o= 2,399, 1%
96,253, 55%

7|E}

14,333, 8%

7P R S5 dae SV Y, A=<l uj=9] 2001~2019¢ AB+H S7HS
54%% HQ 6.2% o|stATH 888 547% 2 A eI %‘%E Z718L 34%E Hat
OletARE RS 125%2 BA LERi) wo] £2e BEL 30%2 WA, AP
S7H&0] 36.2%% 1% = U en, e ot e J8-a2 ‘;lf—O—Ur A S7F0] H| a4
A Lrepgeh,
F230|Liiz7| 20t 52535 HRE Y 57H8(2001~20194 £X)
60.0% e
o
50.0%
40.0%
0| 0
oh|1:' 30.0%
Z0
13 0
ur  20.0% o
T2 (AL]107 9
100% o . - B (AR11070=) 9.2%
OZ2 0= Hgas ®
0.0% o oo o CHOE 7:0
e Lt = = e
- LR 6.2%
-10.0%
0.0% 5.0% 10.0% 15.0% 20.0% 250% 30.0% 36.0% 40.0%
5 37E
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2}. 0|=258H(USPTO) L7 |& 2ot

2550z 3

2001~20199 717t &<t mj=531Yo] S5d Ulkrle 2oF 555519 2 S¢d2 =

7|9%1 IBMO] 44077102 195 AAFoH, =9 S 49 59l o= 71 AdA

(291374, 29) = A QJshd B 1= 7| Y o= UETh

72 &80l S255] £9/(2001~20184 =X

=2 Ealel =7t SEUD) HeE

1 IBM o= 4,407 2.50%
2 Samsung Electronics st= 2913 1.72%
3 Micron Technology oj= 1,738 1.07%
4 Regents of the University of California o= 1,688 0.98%
5 Intel o= 1,604 0.94%
6 3M Innovative Properties Company o= 1,205 0.90%
7 Tsinghua University == 1,200 0.78%
8 Toshiba U= 1,172 0.71%
9 Xerox o= 1,141 0.69%
10 Hewlett-Packard Development Company o= 1,067 0.69%
1" TSMC CHot 990 0.67%
12 General Electric Company o= 951 0.58%
13 MIT o= 906 0.53%
14 Canon U= 862 0.53%
15 Fuijifilm U= 751 051%
16 Exxonmobil Chemical o= 735 0.48%
17 Applied Materials o= 722 0.44%
18  Samsung Display st 717 0.43%
19 [TRI cHet 669 0.42%
20 California Institute of Technology o= 659 0.42%
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Of. 0j=E351Y(USPTO) L7 |& E0F SES52 2 X|=

(1) F2=2| 3| J=X|(PI)

E39] 7|4 $32S Y= A 79 Q85 X4 (CPP)YS} B3] 9 A4 (Patent Impact
Index, PI)7E AW B, v]=e SEES] A48t ofye} 8w 50t JFHA 57 B 7HE

7] pebit,
F2e ier|e Hof 52E3
S 14912 Pl ol

Fa2el Sol U0

A%7h Be o] SHAY, AEEAS D JFAL

S
S5188Us OIZEX|4 Fek=x|Z(PI)

S0l 2x  SEAMZ) . 29 Hlg (CPP) PII 29| Hlg
oj=2 96,253 19 1.00 17.13 1.289 =] 1.00
old 21,923 22| 0.23 952 0.716 12| 0.56
ot 10,232 3¢ 0.11 7.51 0.565 142] 0.44
=9| 8,762 49 0.09 8.32 0.626 139 0.49
CHot 6,287 52| 0.07 6.47 0487 169] 0.38
== 5316 62 0.06 551 0415 189 0.32

oA 5113 79 0.05 6.79 0.511 159] 0.40
[Ell=E= = 2,696 8¢ 0.03 15.18 1.142 29 0.89
Az 2,640 99| 0.03 10.16 0.765 8¢ 0.59
FHLICH 2,399 109] 0.02 13.23 0.996 49| 0.77

29| 0|ZE5|H SEE5] A9| 2071=2(2001~2019E & 744 7|ZF)

(2) F232| S5 BYHK|(PS))
e B8 A58 VTR AEEE 53] YA PS) S Hlas) B, n)wit dee
Y BEA 1919} 2918 AL ATk O 9 BHBAY 9l 5, 2P

&0 % e,

bl

4) ‘H%EXI¢(Cites per Patent, CPP) : SEHS5{EXIS] £5617} 0% S5& E61S0] ol QI85= S50 WHO=R, 5519 HH 258 mfof 7
(CPP = £ =7t IQI8++/E% 27} E5i4)
5) %@E%*XIT(Patent Impact Index, Pll) : QI EX|%(CPP)S HA| LQIEH|Z Liz ATHEQI CPPS LIEHHEZ, 0] 2{0] 245 MIIH2Z 1 0150
Q10| 0| HU 0|5 S50 FEFs W0 F{Ch= 2J0jo|n, A 270 ELh= 242 2I0|(PIl = sig =712 CPP/ X CPP)
6) Z™R|S(Patent Strength Index, PSI) : EHEHEAIL| E5{7} 0=, UL 2 QF S i =710 25 SEH M2 E52 7|F0Z X4-E A=
E;
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F239| S5 ZHARIL(PS)
ssi52714 SSEB(PSI)
y3 582

gaoIZH SR 29 HS Ps| 22 Hlg
o= 96,253 19 1.00 31,322 0.505 19 1.00
U= 21,923 2% 0.23 9,671 0.156 29 031
st= 10,232 39 0.1 1,786 0.029 5% 0.06
= 8,762 49 0.09 4,830 0.078 2| 0.15
CHak 6,287 59 0.07 261 0.004 7% 0.01
= 5316 6% 0.06 717 0.012 0% 0.02
ZgtA 5113 74 0.05 3,245 0.052 42| 0.10
[Ell=F = 2,696 89 0.03 1,321 0.021 74 0.04
E= 2,640 9% 0.03 1,572 0.025 6% 0.05
FHLICH 2,399 109 0.02 850 0.014 99 0.03

29| 0|2E5|H SEE5| A2| 2071=2(2001~20194E & 744 7|F)

(3) F2=2| £3| AEEX|(PMI)

E5) AALASPM)'S A HY, G 5250 H8] 53] Ago] 1792 WA Lhet
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E51S8Us o Dz Es{AlE=(PMI)
E20I2H  SEANMZ) 29 Hlg =7t PMI = HIg
Hgate 2,696 8% 0.03 6.4 1.295 10 1.37
g 2,640 9% 0.03 8.1 1.638 49 1.74
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Eiciee N 0 7 MINEAY Lk 7| & 20F 7|& & 1K 2009~20181H) (E49] + 24, 24k 21)

B 2009 2010 | 2011 2012 2013 2014 2015 2016 2017 2018 @ Z&H|
Gumm | BAEE 2 7 3 6 6 7 6 1N 12 74
AVIE maor w0 4968 751 1644 2134 300 244 2553 21132 10867 49932
RIS 1 1 o3 2 1 2 2 9 3
MEIE mgae 27 o w9 e 40 132 %6 20 22 M0 468 KO
= Iy
my  SRAE - - 1 2 - 2 - 0 1 6 2 <
BAP|E W
Ueaxt SPEmaa o me w1 - w7 - w2 47 ue7 ene nE
U AjAE) 5
! Ltz photonics &7 2% 2 1 13 3 5 13 7 15 12 12 83
7I& g 28 112 27362 860 1406 4378 3262 7123 4979 2790 52499
JEsaxig FAFE 8 7 6 4 om n B8 18 B BN
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LhcAX7 |2
Maoh 19396 46267 32331 73054 27595 65426 107498 69044 62426 119333 622570
o J1et Hazia 49 38 38 3 2% 45 43 5 8 64 450
Lbte AX .
LheATZIE maor 1453 13048 10048 14077 11073 17902 9801 18668 14870 16194 140836
Bazia 95 @ 13 M7 w8 19 216 227 29 28 1718
L AR 34
HAo 33649 5315 43279 87331 38668 8338 117299 87713 77296 135527 763406
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Lheojay L Aps  BF0F 1 - - 3 3 5 5 5 5 3 30
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EiREl AN 0 7 [OIGIUNEALY L7 |& 20F Al 4 1H2009~20181H) (&9 2
T 2009 2010 2011 {2012 12013 2014 2015 2016 i 2017 | 2018 | &&|
B FSINEN 5 6 5 12 12 20 15 12 23 2 132
L HE a7 |s - - 1 1 2 - 1 - 1 4 10
LHe AX} T oY A E - - - 2 4 74 7 6 737
R AL Lite photonics?|& 3 4 4 15 1111 23 26 21 3 152
7|EHLHeAXEH A AR & 30 25 7 32 38 | 4 30 67 43 41
LHeAXESEAAR 81| 38 3% 17 62 67 136 &4 75 118 110 742
L AXH7 |2 58 83 74 214 299 474 437 896 886 940 4361
L AXH 7|E Lie AR |2 53 74 63 132 112 165 131 228 193 154 1,305
L ATH 81| 111 167 137 346 411 639 568 1124 1,079 1094 5666
Li-Ho|l SE Y R 2478 6 6 1 17 8 6 12 4 9 10 79
= O|oF o= HEN A|AEY 5 4 3 9 8 2 16 14 12 14107
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ol e L 88 =2 X|H(2014~20181)
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OEH( &) 14,865,742 14,327,267 14,184,720 15,117,599
HIZ=(B)
Seela(d) 2,904,914 2,958,171 2,976,000 2,954,811
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final decision Applying the Decision Choosing
Nanomaterial or no Support Flow Scheme the analysis path
nanomaterial
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T= 1SO/TC 229 IEC/TC 113
CAG Chairman Advisory Group Chairman Advisory Group
JWG 1 Terminology and nomenclature
JWG 2 Measurement and characterization
162 Sustainability, consumer and societal dimensions ~
of nanotechnologies
WG 3 :jiglgﬁ;zzgzg Environmental Aspects of Performance assessment
ax WG 4 Material specifications -
WG 5 Products and Applications -
WG 7 - Reliability
WG 8 - Graphene related materials/Carbon nanotube materials
WG9 ~ Nano—Er?abIed Photovoltaics Thin Film Organic/Nano
Electronics, Nanoscale
WG 10 - Luminescent nanomaterials
WG 11 - Nano-enabled energy storage

10) CAG : Chairman Advisory Group(2/& XAI212)
11) JWG : Joint Working Group(&5 X1

12) WG : Working Group(Zi&h
13) TG : Task Group(Xfith

14) P-2H{(Participating member) : 2242|9| ZIA0| M= AH0{61 1,

16) O-#Hi(Observing member) : SXHZA SHO| O|27} lOL}, BME B0t & 4

£ 927} 900} K512t 3/2J0] &4
AT, IS HSE 4 Ao, 30| F42| H2| =

NIVESE LM S BEot

[=]]
=



7t LI |E 8012 E2

FAZFA U= F7](Nanoscale) S F2oJst & 20084 8¥of &% ISO/TS 27687:
20087} Hzxo|t}? o] F20] Aol AR AHgate] 20104 10¥ 1SO/TS 80004-1:20109]
Hhedslelet” o] EFES B8 WeA71E ‘O InmEE 100nme] Zo] Moy oty on,
olFA et o] fi= BHo| & A7) HSolA = HolA] ¥ MEL EAS 1~100nm H ol A
Hol7] ujzoltt.

UieEAol thigh golef Fo(F=At, Ui 2 Uiea) o tigh 322¢ ISO/TS 27687
Ui=7]&o] tigh 8-o] 3221 80004 Al2|=9] ST} 31| 2015\ 69 HA| = .

A4 U7 &a B3 2ol BELS ISO/TS 80004-15E 80004-137FA] 7jHts] o] ot
Uie7]e gojoh B SARE 552 Tt 2

T2 HEHS 2EY H|Z
ISO/TS 80004-1:2015  Nanotechnologies — Vocabulary — Part 1: Core terms ed.2

ISO/TS 80004-2:2015  Nanotechnologies — Vocabulary — Part 2: Nano-objects

1SO/TS 80004-3:2010  Nanotechnologies — Vocabulary — Part 3: Carbon nano-objects

I1SO/TS 80004-4:2011  Nanotechnologies — Vocabulary — Part 4: Nanostructured materials

ISO/TS 80004-5:2011  Nanotechnologies — Vocabulary — Part 5: Nano/bio interface

ISO/TS 80004-6:2013  Nanotechnologies — Vocabulary — Part 6: Nano-object characterization

ISO/TS 80004-7:2011  Nanotechnologies — Vocabulary — Part 7: Diagnostics and therapeutics for healthcare

ISO/TS 80004-8:2013  Nanotechnologies — Vocabulary — Part 8: Nanomanufacturing processes

Nanotechnologies — Vocabulary — Part 9: Nano-enabled electrotechnical products

I1SO/TS 80004-9:2017
and systems

Nanotechnologies — Vocabulary — Part 11: Nanolayer, nanocoating, nanofilm, and

1SO/TS 80004-11:2017
related terms

ISO/TS 80004-12:2016  Nanotechnologies — Vocabulary — Part 12: Quantum phenomena in nanotechnology

Nanotechnologies — Vocabulary — Part 13: Graphene and related

CRE 80004-13:2017 two-dimensional(2D) materials

16) 1ISO/TS 27687:2008, Nanotechnologies — Terminology and definitions for nano-objects — Nanoparticle, nanofibre and nanoplate
17) 1SO/TS 80004-1:2010, Nanotechnologies — Vocabulary — Part 1: Core terms
18) &, ISO/TS 80004-102 7HLf0| SZTt|0f, KHERI RIgH =
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o] 7k&H, ISO/TS 80004-3(Carbon nano-objects)2} ISO/TS 80004-8(Nanomanufacturing
processes)oll thst 717 AE7} SEE Y oH, AoJTA (DIS) T I3 APt 595 o] 2uvhs
GAFL Q) F 9] 3522020 o2 S7HE Z 0 o EHT

ISO/TS 80004-6(Nano-object characterization)< 2019% 119 ISO/TC 229/JWG1 3] o]l A
93] AR} &FE|o] ISO/TC 2299} IEC/TC 1139 3| =0, 20204 5¥of A=
EEE] S| Q7F 28l Bl & W PE ik

ISO/TS 80004-1(Part 1: Core terms and definitions)o] tidt 7§14 AEZ 2019d 11¥€9]
A&EEe ) ISO/TS 80004-2(Nano-objects), ISO/TS 80004-4(Nanostructured materials),
ISO/TS 80004-11(Nanolayer, nanocoating, nanofilm, and related terms)2] &0¢] ZA|of|A]

2
Lo AFo g §of ol tiet =25 AZEH o]z, &ol9 H/dE #olaL, 8ol T FH=
FastelH, &% 7NEE Hoh 47 1dst7] 9l S0l Easithet s B

Hhgelo] J3s]= Z o= & 4 Sl

ISO/TS 80004-7(Diagnostics and therapeutics for healthcare)2} ISO/TS 80004-5(Nano/
bio interface) 2] E3t =0]7} A|71E]9l o1 20204 59 73| QoA 24 o] e AA A H).

ISO/TS 18110:2015(Vocabularies for science, technology and innovation indicators)o]] thHgt
o] AEHAL a1, ISO/TS 80004-12:2016(Quantum phenomena in nanotechnology)ll
vl g & grolstai

golo] Tste] A= ofo]§l O & u|=ro] A|¢FsE ISO/PWI 4958(Liposomes terminology) 7}
RgE gl on, UPACS e kel tist Aelo] 1199 el golc,

WG5(Products and Applications) A} dste] UeMA'E E35E oF 7~87]9] M=
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[EC/TC 1133} ¥eddto] WG8S] 12l ZAjof gt &of B o5 At ZE [EC/TC
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4" AFgol o] Bl flds]e] FF T Folstal, MYAE 2Histo] ISO/TC 2299
o= AN = sholTh

VAR Lt-otsid e mzst 377

N7




L}, L7 |=2] ‘S 2 EM(Measurement and characterization)'of] 2Fst
L) Y= 749
AYE FEL 6F(GT
A3Pw 2 Qlck
e

% T
2018~20190f| Al L&

&2 ISO/TC 229 WG2(Measurement and characterization)o| 4] %
HFL 12F0jH, o] 7heH g QA Wg
2 2%, vl 1%, Jiutt 15) 01, o] 7he] 232 #E S0 TA| 4714
q52

a

el

(=

=7 0 540 BUE
e, 3 2t 150

=9,
0] 2018~2019d 0] A EA] A|¢tE] o]

Ui 622, 4=, v,

T3 7E(F= 4%, 42 15, MU 15, = 1) 9]
AN

N

A

HESH= A9 Qltt,
19%9] ZZAEQ} 2019~2020 A AT H 559 FF g AEE )y} Zt)

TRAEZ Y ARG
2714 QECELEURLEE R
No T 35 BEEHS BEY Hot=
Nanotechnologies - Characterization of carbon nanotube samples usin,
1 60.60 T511308:2020 YOBIES , PIESUSIE iz
thermogravimetric analysis
9 60.60 TS 10867:2019 Ngnotechnplogies N Charact_erization of single-wall carbon nanotubes oz
using near infrared photoluminescence spectroscopy
Nanotechnologies - Characterization of volatile components in
3 60.60 TS 11251:2019 single-wall carbon nanotube samples using evolved gas analysis/gas o=
chromatograph-mass spectrometry
Nanotechnologies - Method to quantify air concentrations of carbon
4 60.60 TS 21361:2019 black and amorphous silica in the nanoparticle size range in a mixed dust 0=
manufacturing environment
5 60.60 TR 19733:2019 Nanotechnologies - Matrix of p.roperjues and measu_rement techniques stz
for graphene and related two-dimensional(2D) materials
6 50.00 PRF 21363 N.an.ote_chnologies —.M_easurement§ of particle size and shape EN
distributions by transmission electron microscopy
7 40,60 DIS 19749 N.anpteghnologles - Measuremgnts of particle size and shape o
distributions by scanning electron microscopy
8 30,99 DTS 21346 Nanotechnologies - Characterization of individualized cellulose nanofibril o=
samples
9 30,60 DTS 21356-1 Nanotechnologies - Structura}l charlacterization of graphene - Part 1: oz
Graphene from powders and dispersions
10 30,60 D TS 22292 Nalnotechrlwologies - .3D. image recon§truction of rod-supported nano- IHLtct
objects using transmission electron microscopy
Nanotechnologies - Evaluation of the mean size of nano-objects in liquid
11 30.20 CD TS 21357 ) : ) o i A
dispersions by static multiple light scattering(SMLS) &=
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No Tl sigt HEFEHS =&Y Het=
12 20.00 AWI TR 63258 Measurement of film thickness of nanomaterials by using ellipsometry o=
Nanotechnologies - Guidance on measurands for characterising nano-
13 2000 AWITS23302 A sies . & e
objects and materials that contain them
Nanotechnologies - Analysis of nano-objects using asymmetrical-flow
14 1099 AWI21362 o8 yels O nanomeb) 8 sy 0|2
and centrifugal field-flow fractionation
15 1099 AWITS 12025 Nanome_aterials - Quantification of nano-object release from powders by =of
generation of aerosols
16 10.99 AWI TS 23151 Nanotechnologies - Particle size distribution for cellulose nanocrystals FHLtCH
17 1099 AWI TS 23690 Nanotechnologies - Multiwall carbon naﬁotut_)es - Dgtermination of ==
amorphous carbon content by thermogravimetric analysis
18 00,00 PWI 23359 Nanotechnol.ogies - Chemical characterization of graphene in in powders o=
and suspensions
Nanotechnologies - Crystallinity of cellulose nanomaterials by powder
1 . PWI 23361 FHLtC]
g 00.00 336 X-ray diffraction(Ruland-Rietveld analysis) H-ACt
20 00.00 PWI 23878 Nanotechnologie_s - Positroh annihilation lifetime measurement for ol
nanopore evaluation in materials
Nanotechnologies - Structural characterization of graphene oxide flakes:
21 . PWI 2387 B
00.00 3879 thickness and lateral size measurement using AFM and SEM &=
Nanotechnologies - Determination of size and size distribution of
22 00.00 PWI 4961 nano-objects in liquid using aerosolization differential electron mobility ~— gk=
analysing system
93 00,00 PWI TR 24672 Nanotechnologies.— Guidance on the measurement of nanoparticle oz EJ
number concentration 3
Nanotechnologies - Structural characterization of graphene - Part 2:
24 00.00 PWI TS 21356-2 ano .ec nologies - S .rl-,l(l ural characterization of graphene - Par o=
Chemical vapour deposition(CVD) grown graphene
x FIs Big My
- 60.60 : International Standard published

-50.00 : FDIS registered for formal approval
- 40.60 : Close of voting

-30.99 : CD(Committee draft) approved for registration as DIS

-30.60 : CD Close of voting/comment period
-30.20 : CD study/ballot initiated
-20.00 : New project registered in TC/SC work programme

-10.99 : New project approved

- 00.00 : Proposal for new project received

NIVESE LM S BEot



Ch L7 |=e| 8t - B -9
A SO/TC 229 WGS(Hea th, Safety and Environmental Aspects of Nanotechnologies)of| 4]
ke w1270 2019 9]

_u_—r‘ 7
=01 7o) 274,

3
&Y= I Q &9 &
AFE FEL 374, 2020 0f] 7 kg9l gg_o] 2740]1:}

o] 7kt 9193 2 @A oifo] 57, Al ZRAER AeH o] 37, HE F<
B3 5719 FABE H52 T A

AHA M DA7} 2730,

ISO/TC 229/WG3oj|A] 7 =
8- B2 - obelof Et BES 27 3y
No. ZigH sigt EEYS Y Hgr=
Nanotechnologies - Considerations for the measurement of nano-
1 60.60 TR 21386:2019 objects and their aggregates and agglomerates(NOAA) in environmental oj=
matrices
9 60.60 TR 22019:2019 Ngnotechnologlf-:s Considerations for performing toxicokinetic studies Hlzets
with nanomaterials
3 6060 20814:2019 Nanotechnolgglgs Testing the photocatalytic activity of nanoparticles oj2/52
for NADH oxidation
Nanotechnologies - Considerations for in vitro studies of airborne nano
4 60.60 TR 21624:2020 o
-objects and their aggregates and agglomerates(NOAA) =
5 60.60 TS 22082:2020 Nanotgchnologles - Assessment of nanomaterial toxicity using stz
dechorionated zebrafish embryo
6 3060 D TS 23034 Mthod to espmate cellular uptake of carbon nanomaterials using ol
optical absorption
7 3060 D TS 23459 Naﬂotechnologies - Assessrne.nt of _prote;in secorjdar;_l structure during ofzt
an interaction with nanomaterials using circular dichroism spectroscopy
8 3020 D TR 22293 EvaluatiorAl of methods for asseslsilng the release of nahomaterials from JHLtch
commercial, nanomaterial-containing polymer composites
9 30,00 DTS 12901-1 Naﬁotechnologies —_Occupati(_)na.l risk management applied to oz
engineered nanomaterials - Part 1: Principles and approaches
10 30,00 DTS 19337 Na.notechnologles - Characteristics Qf working suspermons of nano- ol
objects for in vitro assays to evaluate inherent nano-object toxicity
” 20.00 AWI TR 22455 High throughput screening method for nanoparticles toxicity using stz
3D cells
12 20,00 AWI TR 23463 Nanotechnologies - Chargcterizgtion of carbpr] nanotube and carbon L.g.’ilf;EEI?}
nanofiber aerosols in relation to inhalation toxicity tests 25t
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No. Tist sigt HEFEUS EEY Hek=
Label-free im nce technol the toxicity of =otzz|7

- 20,00 AWITS 21633 abel-free i p.eda.ce echnology to assess the toxicity o .:._L |7t
nanomaterials in Vitro 254
Nanotechnologies - Bioavailability assessment of manufactured

14 1060 NP TS 4983 10108 avallablity asse ofzt
nanomaterials in an aquatic environment using Tetrahymena sp.
Nanotechnologies - Assessment of peroxidase-like activity of metal an

15 1020 NP TS 5094 aoec. ogies .ses e peroxidase-like activity of metal and ==
metal oxide nanoparticles

16 00.00 PWI 4962 Nanotechnologies - In vitro nanoparticle phototoxicity assay ot
Nanotechnologies - Radiotelemetry-spectral-echocardiography based

17 00.00 PWI 4963 real-time surveillance protocol for in vivo toxicity detection and A7}ZZ2
monitoring of engineered nanomaterials(ENM)

Moy

=

ek

S
S

™
di

-60.60 : International Standard published

-30.60 : Close of voting/ comment period

-30.20 : CD study/ballot initiated

-30.00 : Committee draft(CD) registered

-20.00 : New project registered in TC/SC work programme
-10.60 : New project close of voting

-10.20 : New project ballot initiated

- 00.00 : Proposal for new project received

2l L7 |&2] ‘B3 Al (Material specifications)'of| st EZ=3}

A 1SO/TC 229 WG4(Material specifications)olA A& 1L Qe B Ao B3t &
72 5L 8710]aL, 2019\ 0] 7 e EFo] 3710/ 2020de] 7Y @HRE o FWH £
3ot

o] 7}eH ¢33 %9HCD, Committee Draft) T4 o]4 574, Al ZRZAEZ A& 34, HE
5 27, AIHA 4> ©A] 270l

ISO/TC 229/WG40l|A] 2020 7 ¢
|Sp=SUEdgey
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= — -
No TIH $igt EHS z2EY Hgr=
Nanotechnologies - Antibacterial silver nanoparticles - Specification of _
1 6060  T520660:2019 noloe ? g R
characteristics and measurement methods
Nanotechnologies - Magnetic nanomaterials - Part 1: Specification of
2 6060 TS 19807-1:2019 "noog s . ped ol
characteristics and measurements for magnetic nanosuspensions
Nanotechnologies - Clay nanomaterials - Part 1: Specification
3 60.60 TS 21236-1:2019  of characteristics and measurement methods for layered clay o|zt
nanomaterials
Nanotechnologies - Nano-object-assembled layers for electrochemical
4 60.60 TS 21412:2020 bio-sensing applications - Specification of characteristics and ot
measurement methods
Nanotechnologies - Carbon nanotube suspensions - Specification of
5 6060 TS 19808:2020 o8t pens! pectiicat z2
characteristics and measurement methods
Nanotechnologies - Nano-object-assembled layers for electrochemical
6 60.60 TS 21412 bio-sensing applications - Specification of characteristics and oj=
measurement methods
Nanotechnology - Nanoparticles in powder form - Characteristics and
7 5000 FDIS 17200 &y P P o=
measurements
Nanotechnologies - Polymeric nanocomposite films for food packagin
8 5000  PRFTS21975 \ gies ~ roymeric n P PACKGEINE o)zt
- Barrier properties: characteristics and measurement methods
Nanotechnologies - Magnetic nanomaterials - Part 2: Specification
9 30.60 CD TS 19807-2 of characteristics and measurements for nanostructured =
superparamagnetic beads for nucleic acid extraction
Nanotechnologies - Clay nanomaterials - Part 2: Specification of
10 30.60 CD TS 21236-2 characteristics and measurements for clay nanoplates used for gas barrier o=
film applications
Nanostructured porous alumina as catalyst support for vehicle exhaust
11 3060  CDTS23362 195 porous aluming &5 catalyst supp =2
emission control - Material specification
12 00.00 PWI 22298 Nanotechnologies - Silica nanomaterials - Speciﬂcations”of characteristics
and measurement methods for nanostructured porous silica samples
13 00,00 PWI 22802 Nanofluids for heat transfer applications - Specification of characteristics,
performance and measurement methods
14 00,00 PWI 4966 Nanotechnologies - Nanostructured porous silica microparticles for
chromatography
¢ 218 Bg A1

- 60.60 : International Standard published

-50.00 : FDIS registered for formal approval

-30.60 : Close of voting/comment period

- 00.00 : Proposal for new project received
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Of. L7 |&2] ‘MIZ 2 22 (Products and applications)’of] 2tst ZZ3}

Al ISO/TC 229 WG5(Products and applications)o A AP 9= FF /e nE
67olt}, LEutol A A¢tate] AMHE WG, Qauebr) 3719 22 AeteiA 1719 AF
ZRAET} SR AL, 2710] HE Fo|t}.

ISO/TC 229/WG5o)| A 7|dk 291 642 & AEE= v} 2t}

No. = ZIs 34t HEFEYS HEEY Hiek=

Nanotechnologies - Evaluation of the antimicrobial performance of

1 20,00 AWI TS 23650 . o8 : P ojt
textiles containing manufactured nanomaterials
Nanotechnologies - Performance evaluation requirements for quantifyin

2 1099 AWI 23366 _ 8l ron req s for quantifing oy
biomolecules using fluorescent nanoparticles in immunohistochemistry
Nanotechnologies - Performance characteristics of nanosensors for -

3 10.99 AWI TS 23367 ) s ) 5=
chemical and biomolecule detection
Nanotechnologies - Considerations for radiolabelling methods of _

4 0000 PWI 23652 10108 _ & 5t
nanomaterials for performance evaluation
Performance evaluation of nanomedicine and nanoparticle using 3D cell _

5 0000 PWI 23653 ! P € 5
culture system for their uptake at cellular level
Nanotechnologies - Performance evaluation of nanosuspensions

6 00,00 PWI 4971 e & _ P chat
containing clay nanoplates for quorum quenching

X% 218l Sigh 4y

-20.00 : New project registered in TC/SC work programme
-10.99 : New project approved

- 00.00 : Proposal for new project received
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A& AF 9 AL #9E Ylerle 2ok 2E31E F10ske [EC/TC 1394
A7) == W} B3 58 2ok AlF 57 2HEC tiE 2& /e FTh BESF td2
AAAE, g8, A7 61}71?&, A7)5det, BEln o], Ak §Al, A8ZA, FHA B, 171
NAA A% 54 o8& Zofolt.
ISO/TC 229¢} &-SAPTHWG) 2.2 2 F3h= JWGI(E0), WG2(54 & /87Nt 4+,

A 9 Yt gt thek 5 7P (WG3), AFA F7F BEF NHWGE7) FA02 2935
Lot HASHEU)2] GFSC(Graphene Flagship Standardization Committee)2] A|¥S Hhe-
S (EC/EC113 7)ol = of2f 20158 WG 470E F7tste] |9 -8 eHdstal, 53

7 A& A gstal Qi

ojluf A d¥H WG+ WG8(Graphene related materials/Carbon nanotube materials),
WG9 (Nano-Enabled Photovoltaics Thin Film Organic/Nano Electronics, Nanoscale),
WG10(Luminescent nanomaterials), WG11(Nano- enabled energy storage)©|t}.

2018 f-ufete] Ate = ‘EMC for nanomaterials’ AG(Ad hoc Group)7}F A% o] st

olaA W7t oS Berom, ther|40] AT} AT EE0) TS 248 Aol

[EC/TC 113014 @A7HA] eHdeh e BF 4280w, ) 7 g FQ EL 575,

ISO/TC 2293} F- 54U ® A FQ 8o HF 455 MWW B 53F0] o] &t o|ZA| 7o)

WSl ¥ Jhe) o9 B BEo) 28502 1500 H]a) ATiH o Tejw Pl waol
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(status EgH D IS Editor/Leader
PWI DTR: TR
LIcHZE - 2 Ho] EM - H6-18:
JefE 2o 4 ME 53 o ofst
Suxg £ 4y
EcTs  (OTSHE o #FHS 27 OISl =pAf
62607-6-1 2015 0 (et=7|=1tet x| @l
Nanomanufacturing - Key control oi1el)
characteristics - Part 6-1: Graphene
powder - Volume resistivity: four probe
method
LECHIZ - =2 o] §M - H[6-35:
CVD 2] |l It Hiey
OXIE TTA
IECTS Nanomanufacturing - Key control 2014 0 "";:i_q‘f'_':_l""'
62607-6-3  paracteristics - Part 6-3: Graphene (M 2ch)
- Characterization of CVD graphene
domains
LIC X - 2 Ho] §M - Hl6-258:
el Z24 Wt uiy
HEA A
IECTS Nanomanufacturing - Key control 2015 0 J‘(DA:'—_;:‘_':_I""'
62607-6-2  paracteristics - Part 6-2: Graphene - (Mr2th)
Evaluation of the number of layers of
graphene
LICHIZE - £ Mo E4 - H6-55:
TLM 2dol| of$t TJafElo] tixigt 3
HEXNT SEYY
IECTS 2016 o RS us
62607-6-5 Nanomanufacturing - Key control (M)
characteristics - Part 6-5: Measurement
of contact and sheet resistance of 2D
materials by transfer line measurement
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- Matrix of properties and measurement techniques for graphene and related two-
dimensional (2D) materials (2014 Al 7§ 591 = JWG2 20199 7§ &%)

- Testing of the photocatalytic activity of nanoparticles for NADH oxidation(2015¢ 4l

7R 591 = WG3 20194 71 ¢+3)

- In vivo toxicity assessment of nanoparticles using dechorionated zebrafish embryo
(2017 Al 7i 51 = WG3 71 &)

- High throughput screening method for nanoparticles toxicity using 3D cells(2017\d 414+
i 591 = WG3 7 &)

- Performance evaluation of nanomedicine and nanoparticle using 3D cell culture system
for their uptake at cellular level (2018 Al4f 7HeF A9t = WG5 7iH =)

- The Nanoparticle Phototoxicity (PT) Measurement Standardization(20194 215 7iE A2

- Determination of size and size distribution of sphere nano-object in liquid using
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+ Dynamic Light Scattering : 19.5 nm, SHE&T : 2.4 nm(Z&RIX} k = 2, MZE|77¢
Of 95%)

« Transmission Electron Microscopy(HZ X|£) : 19.6 nm, EHE&tT: 0.5 nm(Zg
QIX} k=2, £1Z|727H2F 95%)

« Transmission Electron Microscopy(Feret X|£) : 21.8 nm, SHE&E: 0.6 nm
(ZERIX} k = 2, MZ|7LZH2F 95%)
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« Dynamic Light Scattering : 55.0 nm, SHEStE : 2.5 nm(Z&QIXt k = 2, AMZ|77H
9f 95%)

« Transmission Electron Microscopy(H& X|£) : 51.9 nm, SHESE : 1.2 nm(Zg
QIXtk =2, &12[717t 2F 95%)

- Transmission Electron Microscopy(Feret X|£) : 56.7 nm, SHEStE : 1.5 nm(Zg}
OIXtk = 2, AlZ| 727t oF 95%)
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« Transmission Electron Microscopy(H& X|£) : 27.07 nm, SYE2tT : 0.63 nm(Z g
QIXtk = 2, AZ|717F 2F 95%)

« Transmission Electron Microscopy(Feret X|2) : 29.24 nm, ZH 2T : 0.72 nm(Zgh
QIXtk =2, A2 717t 2F 95%)

VAR Lt-otsid 2 mzst 397

M7




X0 mO iiod ol
) ol HooH
< = E E
o Ko S5
£ o INEERN
w_. oK . :._
<! N H
IH = B
X - I
= = %0 KO
Ir E_ K K
TH < m. m.
~ RO = c
m K © N
. - 5 <
K N B o
ol m ® B
Eil =4 L
] ol = =
ol A a B
oo 3 L
[S) ol 2 =
o ol a2 2
= o 3 9
= ol 545 8 5
% RO 5558
= m =5 =0
B £ T
| = =ENIF=N]|
- o B X s
Ryl - o < Wk = ™ w ™
% 3| W = 5353
Tz w | We U o g
8 oo K | Ko ELEL
o T KH T of O £~ £~
£ s Kb Tk Kk 0% g £
7 =] o K © K
= £ nr H = H <k = ol =3l
8 8 ol | T I w . .
| i
B HS | om -
RoomzE o W & o
W Mo | %

:

1o o 1o 3
=0 o X0 W
X0 B ar
%0 K %0 KH
o2 E <F
a = el )
K K <
PUk=) %0 P
e R
|_._0| ~ m_._h_ ~
o 1o -
PONE] 0 =
Hr 50 K &
o s o H
RO Rr o
= KU o ~
E B :
T 5] oF El 8
or B <k or =~
Rl 2o ol ® Lo
Ol 1 HO B o
_._._._ 3 0 m_r_E
0l < K0
of gr o Y o
7 ofr o 3 o
10 - <+ - &
@ K I ) =
o gy 8 il 0
- RIS B 2
o DT iy i
_ iy o olm | Ro
g o | & < g O Lo o
S| 8 | & o o A1 . I
g & Kk =5 o= B,
s | 2 M T MM
[ S o S AR R ke
=< 5] ol <0 T HO N o .
- ul ~
BN Hg M -
KH oju m uAuL kUl (0:1] ol
W Me |3

KOREA NANOTECHNOLOGY ANNUAL 2019

12019

oI

398 Licdis



H . W
5 ol ro2
ol o2 ) ~
oo <k <d i
°© il o
=__=._ mo 1 ..|A
@ ol > o
a = I
< = K iiol
3 Ko ol M
LA
EU oK ~ ~
TH ol . IS o
Y B s
m ||.AI HO0 ~ H
o 0 =
o0 | % RO
% oK or Bl K
S - E2l KO =
0 _W.v KO K =
< 0 u_.E 1= %
Khar | % < @
oK < RO S5
ot <2 KIr g g
9g w5 g
B =D m g2 g
I 2 2 2 I
ol - T s R
H » ) owx Y 4 2
El g | Wz 3 % 8¢
W e W ol w_m ol =5 =8
w9 K T ERES
— ™~ ESCED
m o 1 “M_M_ m K 2 W m .o_hm
L —_ >
s g8 & wE W S L
Ul ~
B mg | @
R = o N
ol Rl N B0 H na
Ry | o= X W olo K
| G | X o

=LY

Jjo o Jpo =
0 Lo 0 &
o %0 oK 2
70 & ) of
5 o H b
aE a )
[ K 2
KO Wo KO N
EIp du L
H_.muo _luH 1o e
K O K
Kr £0 s ol
i of) ol
o ol IH
&r ol & )
g1 B, &
0 o i E
T ol 0% E=) m
or o <k or B
R =5 7l =3
i F Ho A %
W o X 0 bl
Of wr o Ho K0
Q) 3o o = o
o 70 w <+ - o0
g wKkE =) S
S o gy B ol I
S _ <l &< oK I 8
g o ~ | ke i =
9] i A== I~
2 uy oo N g | R
g - 2 Rl gfo ®O 3 gl Klo
5 8 & ol 2 K g | O
@ 5 Kb = = g R
3 s KH T B K= B
g S ] H ) g o 5 E
S S i) AN <Ll =3
o & o] <0 T HO ~ T .
u|
= =
m | ho |
KR ~ i P
kg mz R _& Ko
Mo WG | o

-




E

EZEEY 100 nm Z2|AELO[3 L 2R}
BEESH IS
301-01-008
(CRM NO.)
WlE SREZSTR
A 2 EFEESTE SHILZHDLS) L A 0|8M URIZ7|[2A7((SMPS)E 0|85t L
=S an 3] EMOIN A go| Azl B2 D 250 ARt
g 2 EEBUS Lgxt 3712 Seis DLS SMPS FHI2) L2 B} Y 230|
S SEHESES
+ Dynamic Light Scattering : 100.0 nm, SHE&tT : 2.6 nm(Z&QIXt k = 2, MZ|727¢
o=zt QF 95%) )
+ Scanning Mobility Particle Sizer : 102.6 nm, SYE2HT : 3.5 nm(Z&RIX} k = 2, M|
7+ 2k 95%)
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ISO/TS 10797:2012

Nanotechnologies - Characterization of single-wall carbon nanotubes using transmission electron
microscopy

ISO/TS 10798:2011

Nanotechnologies - Charaterization of single-wall carbon nanotubes using scanning electron
microscopy and energy dispersive X-ray spectrometry analysis

ISO 10801:2010

Nanotechnologies - Generation of metal nanoparticles for inhalation toxicity testing using the
evaporation/condensation method

1ISO 10808:2010

Nanotechnologies - Characterization of nanoparticles in inhalation exposure chambers for inhalation
toxicity testing

ISO/TS 10867:2019

Nanotechnologies - Characterization of single-wall carbon nanotubes using near infrared
photoluminescence spectroscopy

ISO/TS 10868:2017

Nanotechnologies - Characterization of single-wall carbon nanotubes using ultraviolet-visible-near
infrared(UV-Vis-NIR) absorption spectroscopy

ISO/TR 10929:2012

Nanotechnologies - Characterization of multiwall carbon nanotube(MWCNT) samples

ISO/TS 11251:2019

Nanotechnologies - Characterization of volatile components in single-wall carbon nanotube samples
using evolved gas analysis/gas chromatograph-mass spectrometry

ISO/TS 11308:2020

Nanotechnologies - Characterization of carbon nanotube samples using thermogravimetric analysis

ISO/TR 11360:2010

Nanotechnologies - Methodology for the classification and categorization of nanomaterials

ISO/TR 11811:2012

Nanotechnologies - Guidance on methods for nano- and microtribology measurements
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ISO/TS 11888:2017

Nanotechnologies - Characterization of multiwall carbon nanotubes - Mesoscopic shape factors

ISO/TS 11931:2012

Nanotechnologies - Nanoscale calcium carbonate in powder form - Characteristics and measurement

ISO/TS 11937:2012

Nanotechnologies - Nanoscale titanium dioxide in powder form - Characteristics and measurement

ISO/TS 12025:2012

Nanomaterials - Quantification of nano-object release from powders by generation of aerosols

ISO/TR 12802:2010

Nanotechnologies - Model taxonomic framework for use in developing vocabularies - Core concepts

ISO/TS 12805:2011

Nanotechnologies - Materials specifications - Guidance on specifying nano-objects

ISO/TR 12885:2018

Nanotechnologies - Health and safety practices in occupational settings

ISO/TS 12901-1:2012

Nanotechnologies - Occupational risk management applied to engineered nanomaterials - Part 1:
Principles and approaches

ISO/TS 12901-2:2014

Nanotechnologies - Occupational risk management applied to engineered nanomaterials - Part 2: Use
of the control banding approach

Nanotechnologies - Guidance on physico-chemical characterization of engineered nanoscale materials

ISO/TR 13014:2012 ) )

for toxicologic assessment
ISO/TR 13014:2012/ Nanotechnologies - Guidance on physico-chemical characterization of engineered nanoscale materials
Cor 1:2012 for toxicologic assessment - Technical Corrigendum 1

ISO/TR 13121:2011

Nanotechnologies - Nanomaterial risk evaluation

ISO/TS 13278:2017

Nanotechnologies - Determination of elemental impurities in samples of carbon nanotubes using
inductively coupled plasma mass spectrometry

ISO/TR 13329:2012

Nanomaterials - Preparation of material safety data sheet(MSDS)

ISO/TS 13830:2013

Nanotechnologies - Guidance on voluntary labelling for consumer products containing manufactured
nano-objects

ISO/TS 14101:2012

Surface characterization of gold nanoparticles for nanomaterial specific toxicity screening: FT-IR
method

ISO/TR 14786:2014

Nanotechnologies - Considerations for the development of chemical nomenclature for selected nano-
objects

ISO/TS 16195:2018

Nanotechnologies - Specification for developing representative test materials consisting of nano-
objects in dry powder form

ISO/TR 16196:2016

Nanotechnologies - Compilation and description of sample preparation and dosing methods for
engineered and manufactured nanomaterials

ISO/TR 16197:2014

Nanotechnologies - Compilation and description of toxicological screening methods for manufactured
nanomaterials
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ISO/TS 16550:2014

Nanotechnologies - Determination of silver nanoparticles potency by release of muramic acid from
Staphylococcus aureus

ISO/TS 17200:2013

Nanotechnology - Nanoparticles in powder form - Characteristics and measurements

ISO/TR 17302:2015

Nanotechnologies - Framework for identifying vocabulary development for nanotechnology
applications in human healthcare

ISO/TS 17466:2015

Use of UV-Vis absorption spectroscopy in the characterization of cadmium chalcogenide colloidal
quantum dots

ISO/TS 18110:2015

Nanotechnologies - Vocabularies for science, technology and innovation indicators

ISO/TR 18196:2016

Nanotechnologies - Measurement technique matrix for the characterization of nano-objects

ISO/TR 18401:2017

Nanotechnologies - Plain language explanation of selected terms from the ISO/IEC 80004 series

ISO/TR 18637:2016

Nanotechnologies - Overview of available frameworks for the development of occupational exposure
limits and bands for nano-objects and their aggregates and agglomerates(NOAAs)

ISO/TS 18827:2017

Nanotechnologies - Electron spin resonance(ESR) as a method for measuring reactive oxygen
species(ROS) generated by metal oxide nanomaterials

ISO/TS 19006:2016

Nanotechnologies - 5-(and 6)-Chloromethyl-2’,7" Dichloro-dihydrofluorescein diacetate(CM-H2DCF-
DA) assay for evaluating nanoparticle-induced intracellular reactive oxygen species(ROS) production in
RAW 264.7 macrophage cell line

1ISO 19007:2018

Nanotechnologies - In vitro MTS assay for measuring the cytotoxic effect of nanoparticles

ISO/TR 19057:2017

Nanotechnologies - Use and application of acellular in vitro tests and methodologies to assess
nanomaterial biodurability

ISO/TS 19337:2016

Nanotechnologies - Characteristics of working suspensions of nano-objects for in vitro assays to
evaluate inherent nano-object toxicity

ISO/TS 19590:2017

Nanotechnologies - Size distribution and concentration of inorganic nanoparticles in aqueous media
via single particle inductively coupled plasma mass spectrometry

ISO/TR 19601:2017

Nanotechnologies - Aerosol generation for air exposure studies of nano-objects and their aggregates
and agglomerates(NOAA)

ISO/TR 19716:2016

Nanotechnologies - Characterization of cellulose nanocrystals

ISO/TR 19733:2019

Nanotechnologies - Matrix of properties and measurement techniques for graphene and related two-
dimensional(2D) materials

ISO/TS 19807-1:2019

Nanotechnologies - Magnetic nanomaterials - Part 1: Specification of characteristics and
measurements for magnetic nanosuspensions

ISO/TS 19808:2020

Nanotechnologies - Carbon nanotube suspensions - Specification of characteristics and measurement
methods

ISO/TS 20477:2017 Nanotechnologies - Standard terms and their definition for cellulose nanomaterial

ISO/TR 20489:2018 Na_note;hnologies - Sample preparation for the characterization of metal and metal-oxide nano-
objects in water samples

ISO/TS 20660:2019 Nanotechnologies - Antibacterial silver nanoparticles - Specification of characteristics and

measurement methods
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ISO/TS 20787:2017

Nanotechnologies - Aquatic toxicity assessment of manufactured nanomaterials in saltwater lakes
using Artemia sp. Nauplii

ISO 20814:2019

Nanotechnologies - Testing the photocatalytic activity of nanoparticles for NADH oxidation

ISO/TS 21236-1:2019

Nanotechnologies - Clay nanomaterials - Part 1: Specification of characteristics and measurement
methods for layered clay nanomaterials

ISO/TS 21237:2020

Nanotechnologies - Air filter media containing polymeric nanofibres - Specification of characteristics
and measurement methods

ISO/TS 21361:2019

Nanotechnologies - Method to quantify air concentrations of carbon black and amorphous silica in the
nanoparticle size range in a mixed dust manufacturing environment

Nanotechnologies - Analysis of nano-objects using asymmetrical-flow and centrifugal field-flow

ISO/TS 21362:2018 .
fractionation

ISO/TR 21386:2019 Nanotechnologies - Considgrations for the.measurement of nano-objects and their aggregates and
agglomerates(NOAA) in environmental matrices

ISO/TR 21624:2020 Nanotechnologies - Considerations for in vitro studies of airborne nano-objects and their aggregates
and agglomerates(NOAA)

ISO/TS 21412:2020 Nanc.)t.ech_nolog|es - Nan_o—_object—assembled layers for electrochemical bio-sensing applications -
Specification of characteristics and measurement methods

ISO/TR 22019:2019 Nanotechnologies - Considerations for performing toxicokinetic studies with nanomaterials

ISO/TS 22082:2020 Nanotechnologies - Assessment of nanomaterial toxicity using dechorionated zebrafish embryo

ISO 29701:2010

Nanotechnologies - Endotoxin test on nanomaterial samples for in vitro systems - Limulus amebocyte
lysate(LAL) test

IEC/TS 62607-2-1:2012

Nanomanufacturing - Key control characteristics - Part 2-1: Carbon nanotube materials - Film
resistance

[EC/TS 62622:2012

Nanotechnologies - Description, measurement and dimensional quality parameters of artificial gratings

ISO/TS 80004-1:2015

Nanotechnologies - Vocabulary - Part 1: Core terms

ISO/TS 80004-2:2015

Nanotechnologies - Vocabulary - Part 2: Nano-objects

ISO/TS 80004-3:2010

Nanotechnologies - Vocabulary - Part 3: Carbon nano-objects

ISO/TS 80004-4:2011

Nanotechnologies - Vocabulary - Part 4: Nanostructured materials

ISO/TS 80004-5:2011

Nanotechnologies - Vocabulary - Part 5: Nano/bio interface

ISO/TS 80004-6:2013

Nanotechnologies - Vocabulary - Part 6: Nano-object characterization

ISO/TS 80004-7:2011

Nanotechnologies - Vocabulary - Part 7: Diagnostics and therapeutics for healthcare

ISO/TS 80004-8:2013

Nanotechnologies - Vocabulary - Part 8: Nanomanufacturing processes

IEC/TS 80004-9:2017

Nanotechnologies - Vocabulary - Part 9: Nano-enabled electrotechnical products and systems

ISO/TS 80004-11:2017

Nanotechnologies - Vocabulary - Part 11: Nanolayer, nanocoating, nanofilm, and related terms

ISO/TS 80004-12:2016

Nanotechnologies - Vocabulary - Part 12: Quantum phenomena in nanotechnology

ISO/TS 80004-13:2017

Nanotechnologies - Vocabulary - Part 13: Graphene and related two-dimensional(2D) materials
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IEC PAS 62565-2-1:2011

Nanomanufacturing - Material specifications - Part 2-1: Single-wall carbon nanotubes - Blank detail
specification

IEC TS 62565-4-1:2019

Nanomanufacturing - Key control characteristics - Part 4-1: Luminescent nanomaterials - Blank detail
specification

IEC TS 62565-4-2:2018

Nanomanufacturing - Material specifications - Part 4-2: Luminescent nanomaterials - Detail
specification for general lighting and display applications

IEC TS 62607-2-1:2012

Nanomanufacturing - Key control characteristics - Part 2-1: Carbon nanotube materials - Film
resistance

IEC TS 62607-2-4:2020

Nanomanufacturing - Key control characteristics - Part 2-4: Carbon nanotube materials - Test
methods for determination of resistance of individual carbon nanotubes

IEC 62607-3-1:2014

Nanomanufacturing - Key control characteristics - Part 3-1: Luminescent nanomaterials - Quantum efficiency

IEC TS 62607-3-2:2017

Nanomanufacturing - Key control characteristics - Part 3-2: Luminescent nanoparticles -
Determination of mass of quantum dot dispersion

IEC TS 62607-4-1:2015

Nanomanufacturing - Key control characteristics - Part 4-1: Cathode nanomaterials for nano-enabled
electrical energy storage - Electrochemical characterisation, 2-electrode cell method

IEC TS 62607-4-2:2016

Nanomanufacturing - Key control characteristics - Part 4-2: Nano-enabled electrical energy storage -
Physical characterization of cathode nanomaterials, density measurement

IEC TS 62607-4-3:2015

Nanomanufacturing - Key control characteristics - Part 4-3: Nano-enabled electrical energy storage -
Contact and coating resistivity measurements for nanomaterials

IEC TS 62607-4-4:2016

Nanomanufacturing - Key control characteristics - Part 4-4: Nano-enabled electrical energy storage -
Thermal characterization of nanomaterials, nail penetration method

IEC TS 62607-4-5:2017

Nanomanufacturing - Key control characteristics - Part 4-5: Cathode nanomaterials for nano-enabled
electrical energy storage - Electrochemical characterization, 3-electrode cell method

IEC TS 62607-4-6:2018

Nanomanufacturing - Key control characteristics - Part 4-6: Nano-enabled electrical energy storage
devices - Determination of carbon content for nano electrode materials, infrared absorption method

IEC TS 62607-4-7:2018

Nanomanufacturing - Key control characteristics - Part 4-7: Nano-enabled electrical energy storage -
Determination of magnetic impurities in anode nanomaterials, ICP-OES method

IEC TS 62607-4-8:2020

Nanomanufacturing - Key control characteristics - Part 4-8: Nano-enabled electrical energy storage -
Determination of water content in electrode nanomaterials, Karl Fischer method

IEC TS 62607-5-1:2014

Nanomanufacturing - Key control characteristics - Part 5-1: Thin-film organic/nano electronic devices
- Carrier transport measurements

IEC TS 62607-5-3:2020

Nanomanufacturing - Key control characteristics - Part 5-3: Thin-film organic/nano electronic devices
- Measurements of charge carrier concentration

IEC TS 62607-6-4:2016

Nanomanufacturing - Key control characteristics - Part 6-4: Graphene - Surface conductance measurement
using resonant cavity

IEC TS 62607-8-1:2020

Nanomanufacturing - Key control characteristics - Part 8-1: Nano-enabled metal-oxide interfacial
devices - Test method for defect states by thermally stimulated current

IEC TS 62622:2012

Nanotechnologies - Description, measurement and dimensional quality parameters of artificial gratings
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IEC 62624:2009 Test methods for measurement of electrical properties of carbon nanotubes

IEC TR 62632:2013 Nanoscale electrical contacts and interconnects

IEC/IEEE 62659:2015 Nanomanufacturing - Large scale manufacturing for nanoelectronics

IEC TR 62834:2013 |IEC nanoelectronics standardization roadmap

IEC TS 62844:2016 Guidelines for quality and risk assessment for nano-enabled electrotechnical products
IEC 62860:2013 Test methods for the characterization of organic transistors and materials

IEC 62860-1:2013

Test methods for the characterization of organic transistor-based ring oscillators

IEC TS 62876-2-1:2018

Nanotechnology - Reliability assessment - Part 2-1: Nano-enabled photovoltaic devices - Stability test

IEC TS 80004-9:2017

Nanotechnologies - Vocabulary - Part 9: Nano-enabled electrotechnical products and systems

ISO TR 12802:2010

Nanotechnologies - Model taxonomic framework for use in developing vocabularies - Core concepts

ISO TR 19733:2019

Nanotechnologies - Matrix of properties and measurement techniques for graphene and related two-
dimensional(2D) materials

ISO TS 80004-1:2015

Nanotechnologies - Vocabulary - Part 1: Core terms

ISO TS 80004-2:2015

Nanotechnologies - Vocabulary - Part 2: Nano-objects

ISO TS 80004-3:2010

Nanotechnologies - Vocabulary - Part 3: Carbon nano-objects

ISO TS 80004-4:2011

Nanotechnologies - Vocabulary - Part 4: Nanostructured materials

ISO TS 80004-5:2011

Nanotechnologies - Vocabulary - Part 5: Nano/bio interface

ISO TS 80004-6:2013

Nanotechnologies - Vocabulary - Part 6: Nano-object characterization

ISO TS 80004-7:2011

Nanotechnologies - Vocabulary - Part 7: Diagnostics and therapeutics for healthcare

ISO TS 80004-8:2013

7%

Nanotechnologies - Vocabulary - Part 8: Nanomanufacturing processes

ISO TS 80004-11:2017

Nanotechnologies - Vocabulary - Part 11: Nanolayer, nanocoating, nanofilm, and related terms

ISO TS 80004-12:2016

Nanotechnologies - Vocabulary - Part 12: Quantum phenomena in nanotechnology

ISO TS 80004-13:2017

Nanotechnologies - Vocabulary - Part 13: Graphene and related two-dimensional(2D) materials
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m M2 M|M(Technical Session)

© M2 MM FR|(127H £of)

+ TS01. Nanoelectronic Devices « TS02. Nanophotonics

+ TS03. Synthesis & Application of Nanoparticles » TS04. 1D & 2D Nanomaterials

+ TS05. Hybrid Nano Structural Materials « TS06. Nanofabrication & Measurement
+ TS07. Nanobiotechnology « TS08. Nanomedicine

+ TS09. Nanotechnology for Energy & Environment

» TS10. Nanotechnology for Safety, Standardization and Regulations
+ TS11. Sensor & Actuator

» TS12. Computational Nano Science & Technology for Nanomaterials

( H2 Zo1(TS01) ) ( T2 201(TS02) )
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NCC 2019(2019.01.17~18)
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Asia Nano Forum(ANF)
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