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Table 1 Summary of the main working groups in ISO/TC229

FEFEITH~11H, E bR R K AR Z 51
2(ISO/TC229)TEE EHC B I T8 — k2=, ARYE AT
= WAES, A T =B TAE 4 (work-
ing group, WG), WG A4 1A AE TAEAH, HinsEXIE
HHEE N (convener); WG2 Kl 5l & TAE4, HH
AERNAEN; WGINEEE. e aFAEE T/EH, il
EEENBEN. ZEFIRMELEEE L SN,
PR B IRREBHE 72w, fESW BN TRE
XFFPURF AR TR . 22 AR B S5 7 TH AR 1AL T
TEMIEVERINIY. 20084F, ORI STE RilgA&A T
ISO/TC2291 1 TAE S, ¥ KA 5 1 EPRKREA
FRUELEISO/TC229A [l fr_FgZm. 8 k£l b, o
[ 1 A 4 45 AT T ISO/TC229 14 45 MY TAE4L(WG4),
FE A RIINE 7 TH bR AELL TAE. 20164E 11 A, BH[E 2
SLEROL T S L TARAL(WGS), TTREF 5 5 b v
L TAE. ISO/TC229%% 4 TAEH I IR TAE 244
KA ERARFES N, CORHIFBE TR S AL R 51
N, R HINISO/TC2294 5E b ) 5 T

CAF AL RIPR LAELH 4 FR
JWG 1 terminology and nomenclature (% Vi A1E)
JWG 2 measurement and characterization (455 I &)
WG 3 health, safety and environmental aspects of nanotechnologies (. %4 I ET)
WG 4 material specifications (#4}¥i1E)
WG 5 products and Applications (75 M)

£ 2 EEYPRBARTFELSARZT R R SM /RN

Table 2 Subcommittees and working groups of the national technical committee 279 on nanotechnology of standardization administration of China
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YNK B FE i P 4% i (Nanotechnologies—Determination
of elemental impurities in samples of carbon nanotubes
using inductively coupled plasma mass spectrometry). 1%
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Table 3 Part of issued and developing national standards related to nano-biotechnology in China (including adopting standards)
—vp . N K FH [ B s .
w5 bR A SR AR bE RATH
I GB/T 215102008 @k ENUEH R khgkem s Anumicrobial property detection x ik 2008/3/13
methods for nano-inorganic materials
N . o Characterization of gold nanorods—Part
BHUKIERAES 1H 7 5N i . ) .
2 GBJ/T 24369.1-2009 BT 0/ 2T ST 17 3 1: UV-Vis-NIR absorption ¥ WARrS 2009/9/30
spectroscopy
NN X . General guide of detection method for
4 3 4 I S T .
3 GB/T 28044-2011 ﬂjﬁgt}ﬁz%%ﬁ?ﬁﬁﬁﬂﬁ? nanomaterial biological effect by " WARES 2011/10/31
BRI i L )
transmission electron microscope (TEM)
50, T, 0. ALO.sp g TS Pl oS0, 10, 10
4 GBIT 27765-2011 KiAEHR 0 5 4 i 7 S Bk 213 hanoparic 8 x Rk 2011/12/30
W effect by transmission electron
: microscope (TEM)
N N N - Testing method of magnetic lightly-
TANNERE R DK EE R G SR B . . - .-
5 GB/T 28872-2012 BRE R BT ) L R T T striking mode atomic forceT microscope T 7% 2012/11/5
for nanotopography of living cells
General guide of environmental
YR ITURL A P TS RN R R B scanning electron microscopy for
6 GB/T28873-2012 FARE B T R 7 2 ) biological effects on topography B Akl 201271175
induced by nanoparticles
PIRBHEL ARG BB 15 Nanotechnologies— Vocabulary— ISO/TS )
7 GBIT30344.12014 ARG Part 1: Core terms 80004-12010 - 2014/5/6
KR RIE FSERH: Nanotechnologies—Vocabulary— ISO/TS
- e
8 GB/T 30544.5-2014 YR/ E Part 5: Nano/bio interface 80004-5:2011 Al 20145506
9 GBIT 320062015 &4kH ARy 7y, EYalation of photothermal effect % Tk 2015/9/11
of gold nanorods
, . .  Preparation of deoxyribonucleic acid
T 5T 70 BB i A . . .
10 GB/T 32262-2015 R B RE I 1 4 v sample for atomic force microscope 7 Fik 2015/12/10
measurement
PREH PRI ARIEFRIE  Nanotechnologies—Terminology and ISO/TS
11 GB/T 32269-2015 3L 4Kk 9 KeFgEfngk definitions for nano-objects— Fit 2015/12/10
. 27687:2008
F Nanoparticle, nanofibre and nanoplate
N N N Nanotechnology—Quantification of gold
PERER TEANN A S99k T _ .
12 GB/T 33249-2016 SIS T n;no;od; in living cells— s Jrid 2016/12/13
xtinction spectroscopy
TR AR TR zeta AL 23 BT Analysis of zeta potential of colloids— —
13 GBIT 32668-2016 H, K V2 Electrophoresis guidelines x ik 2016/4/25
SR R RGN Extinction spectra characterization of .
14 GBIT 32669-2016 WAL RAE aggregate structure of gold nanorods x ik 2016/4/25
Colloidal systems—Methods for zeta
IR zeta LA BT VE potential determination—Part 1: 1S013099- .
15 GB/T 32671.1-2016 H1H s HAMBEIH R Electroacoustic and electrokinetic 1:2012 ik 2016/4725
phenomena
N TR, Nanotechnologies—Health and safety
PIARBR GEARBARIRNE I v I X . ISO/TR -
16  GB/T 33715-2017 A2 4 practices in occupational setpngs 12885:2008 ik 2017/5/12
relevant to nanotechnologies
e b s sk N - Nanotechnology—Nanobiological
e e % ] .
17 GB/T 34059-2017 HORBOR AR DS effects of nanomaterials—NMR-based o Ji 2017/7/31

27 RS AR i

metabolomics
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(B:43)
. . s K F 1 B NN
5 e o 4T 4T AR R RAE
N , N Characterization of gold nanorods—
EYIARBRRAL 53 .
18  GB/T 24369.3-2017 o R e Part 3: Measurement method of surface G Fik 2017/7/31
PANEE S I B D,
S THI P Ay 5 R U e 7 charge density
Nanotechnologies—Electron microscopy
KR SHEEAKPRLE T imaging of noble metal nanoparticles— N
19 GB/T 34831-2017 BB RE = MA RIS High angle annular dark field imaging x ik 20077117
method
Nanotechnology—Silver nanomaterials
PPERBAR GOREEMRL 49125230 —Guidance for the characterization of - .
20 GB/T 36083-2018 MAHK B R RAEFER  biological effect-related physicochemical x 7k 2018/3/15
properties
y o ek O = L s Nanotechnologies—Surface
K S 5E B 4 L .
j?*&fk %E*/ﬂ ﬁUFﬁﬁﬁﬁ\i characterization of gold nanoparticles for ~ ISO/TS .
21 GB/T 36082-2018  FLKAURI R MR AL {8 B2 . . . . Jiik; 2018/3/15
T B nanomaterial specific toxicity screening 14101-2012
- —FT-IR method
N STV N Nanotechnology—Characterization of
4] N Sy Sy
22 GB/T 37225-2018 ’W*%z;éﬁfé%?ﬁ%%f oK multiwall carbon nanotube in aqueous o Ji 2018/12/28
= " solution—Extinction spectroscopy
23 GBIT 371292018 4iKHA Ak R T b Nanotechnologles—Nanomaterlal risk ISO TR Fk 2018/12/28
evaluation 13121:2011
N gy M Nanotechnologies—Measurement
PIARBR EACBRGIK R . ; - -
24 GB/T 37966-2019 i T BT method for peroxidase-like activity of T Jrik 2019/8/30
ILR AR P R iron oxide nanoparticles
25 RN EIEAMERAKE LI Detecting the cytotoxicology of the *
#E carbon nanotubes
. wrss K mehouledes Comlatonnd oy
St 7L ok P Y g 16197
methods for manufactured nanomaterials
N NN w44y Nanotechnologies—Occupational risk
4 5 24 3
27 H’ng;'f' iﬁ;’tf ,;);Hfg ﬁjéjfﬁgﬂézi; management applied to engineered ISO/TS
A ?’*“J%IEJ")';T??W% T nanomaterials—Part 2: Use of the ~ 12901-2:2014
- T control banding approach
Nanotechnologies —Characterization of
2% YPREIAR HEERRPIKE IS~ single-wall carbon nanotubes using ISO TS
Af WAL AMR IO RR AL ultraviolet-visible-infrared (UV-Vis-NIR) 10868:2011
absorption spectroscopy
Nanotechnologies—Guidance on i 58 th

29 AOREAR BV RTGORAF KL physico-chemical characterization of ISO/TR
ARG SRR A FE 7 engineered nanoscale materials for ~ 13014: 2012
toxicologic assessment

Determination of silver contents in

ARG A M AL SRE

0 FRABIE DG Dol e
TR R —

plasma mass spectrometry

Nanotechnologies—Endotoxin test on SO
31 AKAEAR PR APR N A nanomaterial samples for in vitro 297012010
AR 7 R systems—Limulus amebocyte (E')
lysate (LAL) test

Nanotechnologies—Vocabulary—
Part 7: Diagnostics and therapeutics IS0
PO P 80004-7:2011
for healthcare

1 AERIER RIE HTH7: AUKEE
FEWRNGTT
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Table 4

International standards related to health, safety and environment

T

FE] s FE Brbr it 4 Bk

s

10

12

13

14

15

16

Nanotechnologies—Health and safety practices in occupational settings relevant to
ISO/TR 12885:2008 nanotechnologies
(AARBAR GEKBARBN 37 2 e 22 4= 46 /)

Nanotechnologies—Endotoxin test on nanomaterial samples for in vitro systems—
ISO 29701:2010 Limulus amebocyte lysate (LAL) test
(AREAR GERFRH A B R AR SMEN T2 BRFE)

Nanotechnologies—Nanomaterial risk evaluation

(ARBR GERPT R

Nanotechnologies—Occupational risk management applied to engineered nanomaterials—
ISO/TS 12901-1:2012 Part 1: Principles and approaches
(AARBR B T TR AAFRL B ARS BB 55— 3053 [ AN

Nanomaterials—Preparation of material safety data sheet (MSDS)

(ARA R MR 2 A B R 1 %)

Nanotechnologies—Guidance on voluntary labelling for consumer products containing
ISO/TS 13830:2013 manufactured nano-objects
(AARBR B AR R EA NIEGURY A o b (6 7))

Nanotechnologies—Occupational risk management applied to engineered nanomaterials—Part 2:
ISO/TS 12901-2:2014 Use of the control banding approach
(CF 5% NIVALE ISR W2 S A S p 0t ) AN AR =6 i St e 7 S k| RPN £

Nanotechnologies—Compilation and description of toxicological screening methods for
ISO/TR 16197:2014 manufactured nanomaterials
(AARBAR NIEGOKIDREEE B 2218 7 2 S liidk)
Nanotechnologies—Determination of silver nanoparticles potency by release of muramic acid
ISO/TS 16550:2014 from Staphylococcus aureus
(FURAA TR FH <o €000 26 ok A8 R 0 1 i B R 0 S 4k K o 2 k)

Nanotechnologies—Compilation and description of sample preparation and dosing methods for
ISO/TR 16196:2016 engineered and manufactured nanomaterials
(IARBEAR NIEGARIPRIEE S i & AT BT RIE B S Rk
Nanotechnologies—Overview of available frameworks for the development of occupational

ISO/TR 18637:2016  exposure limits and bands for nano-objects and their aggregates and agglomerates (NOAAs)
(IIARBR DR IR ER YRR 7 57 BR A AR IR A AT AT HEZR 28

Nanotechnologies—S5-(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
(KA CM-H2DCF-DAJ5 VAN 9K BURLAE /N B EL MR 41 i o 5] A2 IR OS 7™ A7)

Nanotechnologies—Electron spin resonance (ESR) as a method for measuring reactive oxygen
ISO/TS 18827:2017 species (ROS) generated by metal oxide nanomaterials
(IIARBR A IR 8 A A MG K BRI 14 S )
Nanotechnologies—Use and application of acellular in vitro tests and methodologies to assess
ISO/TR 19057:2017 nanomaterial biodurability
(ARBR L AR 20 A S MG AN 7 302 VAR KA R A 0T 32 44 )

Nanotechnologies—Aquatic toxicity assessment of manufactured nanomaterials in saltwater
ISO/TS 20787:2017 lakes using Artemia sp. Nauplii
(ARAEAR L o BT GR A RH K SR 35 1)

Nanotechnologies—Health and safety practices in occupational settings

(FUREEA GRS AT I 7 BRI 22 4236 7))

Nanotechnologies—/n vitro MTS assay for measuring the cytotoxic effect of nanoparticles

(ARBIR T DB GUORABDRE R 40 A o ma FIMTS J5 7%

ISO/TR 13121:2011

ISO/TR 13329:2012

ISO/TS 19006:2016

ISO/TR 12885:2018

ISO 19007:2018

2008

2010

2011

2012

2012

2013

2014

2014

2014

2016

2016

2016

2017

2017

2017

2018

2018
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Nanotechnologies—Considerations for the measurement of nano-objects and their aggregates

18 ISO/TR 21386:2019

and agglomerates (NOAA) in environmental matrices 2019

(AREIAR IS KMk S L AR AR (NOAA) I 1) 25 F8)

19 ISO/TR 22019:2019

Nanotechnologies—Considerations for performing toxicokinetic studies with nanomaterials

(KRB DR RLERARE )220 TR TT 1)

2019

20 ISO/PRF 20814

21 ISO/DTR 21624

22 ISO/AWI TS 21633

Nanotechnologies—Testing of the photocatalytic activity of nanoparticles for NADH oxidation

(AKEAR R BTN ADH S AL P 1)

Nanotechnologies—Considerations for in vitro studies of airborne nanomaterials

(AR BR 2T GRB R RSN 52 7T 1)

Label-free impedance technology to assess the toxicity of nanomaterials in Vitro

(ARFFAT BEHTE AT QKA RLER 2 (K AR S PF Al

Nanotechnologies—Polymeric nanocomposite films for food packaging—Barrier properties:

23 ISO/CD TS 21975

characteristics and measurement methods

(AKREAR B BRI R AR AL RS 1 RE R AT 2 7 i)

24 ISO/DTS 22082

25 ISO/AWI TR 22455

26 ISO/AWI TS 23034

Nanotechnologies—Toxicity assessment of nanomaterials using dechorionated zebrafish

(ARAA I 2 G0 TE 5 8 PPN PR ARL RO BEE)
High throughput screening method for nanoparticles toxicity using 3D cells ] 5E th
R =20 L oy 308 B T e P oK A B 1 PR 7 4%
Method to estimate cellular uptake of carbon nanomaterials using optical absorption

ORI S5 L X B P K AR BN )

Nanostructured porous alumina as catalyst support for vehicle exhaust emission control—

27 ISO/NP TS 23362

Material specification

(R R ASCHETS R A oK 2 LA SR AL TR B AR AR

Nanotechnologies—Characterization of carbon nanotube and carbon nanofiber aerosols in

28 ISO/AWI TR 23463

relation to inhalation toxicity tests

(AR HRATNERIA R AIBRAR G RIBRAUK 4R AR

Nanotechnologies—Evaluation of the antimicrobial performance of textiles containing

29 ISO/AWI TS 23650

manufactured nanomaterials

(AREEAR & PIRIERI T2 U PERE R PR

KERMETTE WIHEEIEE) (GB/T 37225-2018).
CHPREEAR ARG K UL i S Ak A g v 2 )
J7iE) (GB/T 37966-2019)%5 [E K br#E. 7R B KA1
SERRT TR, AR T (0Ky-Fe 043t 7 2R [H
FIRUEYIIR ) (GBW(E)130387)2% [H K ArvEd) .
WAL, TAEHER A A A 20 T Hp B A i 2
SR BT AR P R O L U B AR AR T BRI
()22 A A BRI R AR VR T A, 3 25 1042 (8], BHF
WX KEIRIEYCRAR ALY 0, (HYKREM R
B2 Al BT AN 60 45 okl 7= S O A, R
ZIVET XoF G2 7= it N A R VP R AN RN, AR
FR, o E B 2Rl B SR S 2 T BT N AR 4L
AHERAL, B EREMARIEEEHELRET, A
Uk [H R R BE RS B 5 ST, PR
V2 SCHR R BRI S2 06 22 SR 9 B SR ekt B, R

772

T CEAURRERST #8 22 e AR Rk
T, HlE AR AR S AR i P MR U PR AR T
KPR FF.

LR, AABRGKBIRL, 5w PURBRL, &
A IIORL S5 B AT | 2 A0 B A W B 2 N T g A
AT S AURM R SEIL T 2 B4, IR 7 K&
RIS IR, FeAMEAR SRR, T E R AR E bR
EEUARGE T BAT KRG LR R AR R K ),
LI 10RFMFFEIRADITL, TR T — RIIEY R
PRSI AR A ARG i, SC T 9K RISl
TR LA TT V5, TR T B R ARdE (KBRS ek
R RORL R E ARG TR VR 57 i%) (GB/T 37966-
2019), [FIN, 7EEPRTZOH TR R T R ik
SO0 Ah, KA T A ) 5 AR LEAE
AT
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International standards for physical and chemical characterization of nanomaterials with potential biomedical applications

FF5

[ b e

Brbr ik 44 7

Fin

20

21

ISO/TS 10867:2010

ISO/TS 10801:2010

ISO 10808:2010

ISO/TS 11308:2011

ISO/TS 13278:2011

ISO/TR 13014:2012

ISO/TS 10797:2012

ISO/TR 10929:2012

ISO/TS 12025:2012

ISO/TS 14101:2012

ISO/TS 16195:2013

1SO/17466:2015

ISO/TR 18196:2016

ISO/TS 19337:2016

ISO/TR 19601:2017

ISO/TS 10868:2017

ISO/TS 11888:2017

ISO/TS 19590:2017

ISO/TS 13278:2017

ISO/TS 16195:2018

ISO/TR 20489:2018

Nanotechnologies—Characterization of single-wall carbon nanotubes using near infrared photoluminescence
spectroscopy
(WK BAR FEAN O R AL R BERRAIK )
Nanotechnologies—Generation of metal nanoparticles for inhalation toxicity testing using the evaporation/
condensation method
(AREIAR ZEITEURAR 7 A DU <6 A K AL P 2 1 U
Nanotechnologies—Characterization of nanoparticles in inhalation exposure chambers for inhalation toxicity
testing
(GRAIAR T I 5 A A 00 I % 8 2w 0 R 0 F) A )
Nanotechnologies—Characterization of single-wall carbon nanotubes using thermogravimetric analysis
(AR FREBERRAUKE AR AL TTE)
Nanotechnologies—Determination of elemental impurities in samples of carbon nanotubes using inductively
coupled plasma mass spectrometry
(AREAR BRIAKE AR FUTRAIIE AR & 55 2 T UER)
Nanotechnologies—Guidance on physico-chemical characterization of engineered nanoscale materials for
toxicologic assessment

(AOREAR FEEVEA TR R 2R G B R AL 15 )
Nanotechnologies—Characterization of single-wall carbon nanotubes using transmission electron microscopy
(ARAAR BBERRGURE I T BORRAE DT %)
Nanotechnologies—Characterization of multiwall carbon nanotube (MWCNT) samples
(AR 2 BERRPIKAE KAL)

Nanomaterials—Quantification of nano-object release from powders by generation of aerosols
ARBEAR BB AR B0 R R 9K A s 5 7525
Surface characterization of gold nanoparticles for nanomaterial specific toxicity screening: FT-IR method

(AUKBAR R B A SRR R T RAE A B AR 2L SO )

Nanotechnologies—Guidance for developing representative test materials consisting of nano-objects in dry powder

form

(AR QR AR RIS B R S TR )

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

(BKAAR R Ab- 7 WSO % 75 VE R AL AR AL SRR Ak 7 1)
Nanotechnologies—Measurement technique matrix for the characterization of nano-objects

(ARBHEE AR R RAL TR BOR A )

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

nano-object toxicity
(AARBR T2 AR SMG I B 2K 04 23 OB AE)
Nanotechnologies—Aerosol generation for air exposure studies of nano-objects and their aggregates and
agglomerates (NOAA)
(AAKBAR PR B IR 2SR TR T B IR =42

Nanotechnologies—Characterization of single-wall carbon nanotubes using ultraviolet-visible-near infrared (UV-

Vis-NIR) absorption spectroscopy
(ARAAR BBERRARE B S Sh- 1] M-I LD MR SO 7 R A1)

Nanotechnologies—Characterization of multiwall carbon nanotubes—Mesoscopic shape factors
(AKBAR 2 BEBIIAE IRAE N ITEARE T)
Nanotechnologies—Size distribution and concentration of inorganic nanoparticles in aqueous media via single
particle inductively coupled plasma mass spectrometry
(KB T B0 A & 55 B 1A ST B R AR K T WA 2 TE WL K UL 1 74 B2 A RS 431
Nanotechnologies—Determination of elemental impurities in samples of carbon nanotubes using inductively
coupled plasma mass spectrometry

(ARAAR BRIKE AR TUTRIIE AR S 55 2 T UER)
Nanotechnologies—Specification for developing representative test materials consisting of nano-objects in dry
powder form
(AREAR QUK RIS 1 AT )

Nanotechnologies—Sample preparation for the characterization of metal and metal-oxide nano-objects in water
samples

(GORAEAR T RAEAKRE b G A0 5 8 S A oK 3 R RE ) 4
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Nanotechnologies—Matrix of properties and measurement techniques for graphene and related two-dimensional
22 ISO/TR 19733:2019 (2D) materials 2019
(AREEAR A BRI I 4 QDY I REHE FE R SR AR)
Nanotechnologies—Magnetic nanomaterials—Part 1: Specification of characteristics and measurements for
23 ISO/TS 19807-1:2019 magnetic nanosuspensions 2019
(AIARBER BEEAORFRE S 18050 TEPEQURAT RS PR AN I &S
Nanotechnologies—Antibacterial silver nanoparticles—Specification of characteristics and measurement methods
24 ISO/TS 20660:2019 N NG e B S B e ke b 25 2019
(AABR P RAKITURL R A 7 209
Nanotechnologies—Method to quantify air concentrations of carbon black and amorphous silica in the nanoparticle
25 ISO/TS 21361:2019 size range in a mixed dust manufacturing environment 2019
(R TR GBI A E PR 5 s GORITOR /N P R BN IR 25 — SRR R IE I E BT 1)
Nanotechnologies—Characterization of carbon nanotubes using scanning electron microscopy and energy
26 ISO/DTS 10798 dispersive X-ray spectrometry
(AABAR BRIKE R B BN B B (0 O 26 WS R AE)
Nanotechnologies—Characterization of single-wall carbon nanotubes using near infrared photoluminescence
27 ISO/PRF 10867 spectroscopy
(ARAAR LI CBUR IR R AL B BRI R )
Nanotechnologies—Characterization of volatile components in single-wall carbon nanotube samples using evolved
28 ISO/TS 11251 gas analysis/gas chromatograph-mass spectrometry
(AARBR FTHEAL SAR I3/ (8- BT VR R A S BE B P K A it o (R4 R M AL
Nanotechnologies—Characterization of carbon nanotubes using thermogravimetric analysis
29 ISO/DTS 11308 \ . - SN
(AREAR IR RALBRGIKE)
30 ISO/NP TS 12025 Nanomaterials—Quantification of nano-object release from powders by generation of aerosols
(AURAPRE 38 17 A S R R B R A A R HoRE TR i)
31 ISO/DIS 17200 Nanotechnology—l\ian\opelrtl‘cl‘e,s\ in gowder fczrmT?}ﬁracter“lstg and measurements
(AR By AR TG B PIKRL A &)
1 ISO/DIS 19749 Nanotechnologies—Measurements of particle size and shape distributions by scanning electron microscopy
(ARAA 38 I 7148 FL 7 B e R A /N R AR 23 A1)
Nanotechnologies—Magnetic nanomaterials—Part 2: Specification of characteristics and measurements for
33 ISO/DTS 19807-2 nanostructured superparamagnetic beads for nucleic acid extraction
(OREAR BEEGERASEL SE2808 53 T T A% R SR I 10 40 K S5 A4 8 MURIE e A A R0 2 )
34 ISO/DTS 19808 Nanotechnology—Specifications for carbon nanotube suspension: Characteristics and test methods
(FKEAR BROIAE BN ARG T51%) o .
N hnologi Ch izati f individualized cellul fibril 1 AR
anotechnologies—Characterization of individualized cellulose nanofibril samples
35 ISO/DTS 21346 N - N N . ;
(REAR AL YR PURET R i IR AL)
36 1SO/DTS 21356-1 Nanotechnologies—Structural characterization of graphene—Part 1: Graphene from powders and dispersions
(IARBAR AR OGHIRAE S5 B AR5 B A BI5)
Nanotechnologies—Evaluation of the mean size of nano-objects in liquid dispersions by static multiple light
37 ISO/AWI TS 21357 scattering (SMLS)
(IAREAR HI#R S 2 FOGHUN (SMLS) PP A7 L P 2R R P2 R
18 ISO/DIS 21363 Nanotechnologies—Measurements of particle size and shape distributions by transmission electron microscopy
(KRB FE ST 7 SR BRI FITAR 4347
Nanotechnologies—Nanostructured layers for enhanced electrochemical bio-sensing applications—Characteristics
39 ISO/DTS 21412 and measurements
(IIARBEAR SR AL SR A A% S SRAEANAS )
Evaluation of methods for assessing the release of nanomaterials from commercial, nanomaterial-containing
40 ISO/AWI TR 22293 polymer composites
(Fidh S 9ORRPER 7 T 2 AR R GUORET RV TR I PE 41 77 1)
Nanotechnologies—Particle size distribution for cellulose nanocrystals
41 ISO/NP TS 23151 . . e .
(IAREAR AR DK SR PRLEE 53777
Nanotechnologies—Guidance on measurands for characterising nano-objects and materials that contain them
42 ISO/AWI TS 23302 N o e | Dol e y
SOIAWLTS 2330 (KR 2R S apkont SURTFERM I B4 4 )
Nanotechnologies—Assessment of protein secondary structure following an interaction with nanomaterials using
43 ISO/AWI TS 23459 circular dichroism spectroscopy

(AREA BT — COGEEVHAS 5 9RO BLAE S B 82 8 T — 1)
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Table 6 International standards for terminology of nanomaterials with potential biomedical applications
IR H Brbr it g 5 FE b i A2 b
Nanotechnologies—Model taxonomic framework for use in developing vocabularies
1 ISO/TR 12802:2010 —Core concepts 2010
(AARBR FF RN AL 73 RHE SR RO &)
Nanotechnologies—Vocabulary—Part 3: Carbon nano-objects
2 ISO/TS 80004-3:2010 P S E g . 2010
(KRB RIE B384 RAPKIIK)
Nanotechnologies—Vocabulary—Part 4: Nanostructured materials
ISO/T 4-4:2011 RSN AR A N 2011
: SOITS 80004-4:20 RIS TN ¥ Ty P 0
Nanotechnologies—Vocabulary—Part 5: Nano/bio interface
4 ISO/TS 80004-5:2011 e T A e N 2011
(AT RiE SESH5: GRS
Nanotechnologies—Vocabulary—Part 7: Diagnostics and therapeutics for healthcare
5 ISO/TS 80004-7:2011 N LS. o N L A M 2011
(AARBOR RIE BETH G HUKEE A2 WIRNATT)
Nanotechnologies—Vocabulary—Part 6: Nano-object characterization
ISO/T 4-6:201 gl b e N 4 201
6 SOITS 80004-6:2013 GRRH RIE BRI IPRIERAT) o
Nanotechnologies—Vocabulary—Part 8: Nanomanufacturing processes
7 ISO/TS 80004-8:2013 e . 2 I 2013
AKRHE Rif S84 Ak biEidTE)
Nanotechnologies—Framework for identifying vocabulary development for nano-
8 ISO/TS 17302:2015 technology applications in human healthcare 2015
(AR e RSO KR BRI AIHESY)
. Nanotechnologies—Vocabularies for science, technology and innovation indicators
’ ISO/TS 18110:2015 ERFHE Bl BARRIRIHTIERF D) 2013
Nanotechnologies—Vocabulary—Part 1: Core terms
10 ISO/TS 80004-1:2015 NN oy 2 N g 2015
(AR RiE SR LR TE)
Nanotechnologies—Vocabulary—Part 2: Nano-objects
11 ISO/T 4-2:201 T NE A N 201
SO/TS 80004-2:2013 KR ATE B2 BRI o
Nanotechnologies—Vocabulary—Part 12: Quantum phenomena in nanotechnology
12 ISO/TS 80004-12:2016 g A 1A g = 2016
(AR RIE 12802 KB IR T IS
Nanotechnologies—Plain language explanation of selected terms from the ISO/IEC
13 ISO/TR 18401:2017 80004 series 2017
(UK EHE ISO/IEC 80004 5 41 H3dk & A i 18 7 g e )
. Nanotechnologies—Standard terms and their definition for cellulose nanomaterial
14 ISOTS 20477:2017 (RFH LFAERARFTRNOATE R 52 30) 207
Nanotechnologies—Vocabulary—Part 9: Nano-enabled electrotechnical products and
15 ISO/TS 80004-9:2017 systems 2017
(AARRHL RIE SRR GOKIG 54K v 7 fh AR 5E)
Nanotechnologies—Vocabulary—Part 11: Nanolayer, nanocoating, nanofilm, and
16 ISO/TS 80004-11:2017 related terms 2017
(KB RiE BIES: 0K R QKR GPKREEATH AR )
Nanotechnologies—Vocabulary—Part 13: Graphene and related two-dimensional
17 ISO/TS 80004-13:2017 (2D) materials 2017
(HRFHE AR S35 S SR — dEbb
Nanotechnologies—Vocabulary—Part 3: Carbon nano-objects
18 ISO/DTS 80004-3 P g At v
(AREHE RiE 55335 BRAPKYE)
Nanotechnologies—Vocabulary—Part 6: Nano-object characterization TN
1 1 T 4- NN s N N e (EHE
? SO/DTS 80004-6 KR AR S56H5: DORAIBFAD) IEERIE
20 ISO/DTS 80004-8 Nanotechnologies—Vocabulary—Part 8: Nanomanufacturing processes

(GRBHE ARIE SE8EEIN: HURHIGEE)
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Table 7 Part of the major national projects containing nanotechnology standards since 2006

5 T H 288/ =N PAT IR
1 GUERARAEA 5 ARG U SR KRR HERE B I T #5872 RO T AR EAL I 78/2006CB932600 ik 2006.06~2010.12
2 YR A 47 46/2006CB932500 pAR 2006.06~2010.12
3 AR 2 AN AR LR A A T O BIF 9E/2006CB933200 Joi 2006.06~2010.12
4 NIEGIRIAR A= 22 VeI 5 B R T 3R R /2006CB 705600 BT 2006.01~2010.12
5 YR BB A bR v B EE A F 92/2011CB 932800 T 2011.01~2014.12
6 BRI AR VRS L 5 22 4 VR BT F0AE 56 14:/2011CB933400 BT 2011.01~2015.12
7 A S AN KA BT L2 A £ FH 1A %2/2011CB933500 Jogi ey 2011.01~2015.12
8 YK FARFRAE R ISR 27 7] BT 52/2016 YFA 0200900 BT 2016.01~2021.12
9 & FH B b KA R 2 B 2L 5 2 2 PE PN AT 58/2016 YFA0201600 MR g 2016.01~2021.12
10 BRIEGKIA R IR 5 S HE R A MU 297 B /201 7YFA0205500 PREHE 2017.01~2022.12
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1 https://www.iso.org/committee/381983.html

2 Zhang W, Ji Y, Meng J, et al. Probing the behaviors of gold nanorods in metastatic breast cancer cells based on UV-vis-NIR absorption
spectroscopy. PLoS ONE, 2012, 7: e31957
3 Meng J, Yang M, Song L, et al. Concentration control of carbon nanotubes in aqueous solution and its influence on the growth behavior of
fibroblasts. Colloids Surf B Biointerfaces, 2009, 71: 148-153
4 Cheng X, Zhong J, Meng J, et al. Characterization of multiwalled carbon nanotubes dispersing in water and association with biological effects. J
Nanomater, 2011, 2011: 1-12
5 Wei H, Wang E. Fe;0, magnetic nanoparticles as peroxidase mimetics and their applications in H,0, and glucose detection. Anal Chem, 2008,
80: 22502254
6 ChenZ, YinlJJ, Zhou Y T, et al. Dual enzyme-like activities of iron oxide nanoparticles and their implication for diminishing cytotoxicity. ACS
Nano, 2012, 6: 40014012
7 Zhang W, Dong J, Wu Y, et al. Shape-dependent enzyme-like activity of Co;O, nanoparticles and their conjugation with his-tagged EGFR single-
domain antibody. Colloids Surf B Biointerfaces, 2017, 154: 55-62
8 DongJ, Song L, Yin J J, et al. Co;0, nanoparticles with multi-enzyme activities and their application in immunohistochemical assay. ACS Appl
Mater Interfaces, 2014, 6: 1959-1970
9 Gao L, Zhuang J, Nie L, et al. Intrinsic peroxidase-like activity of ferromagnetic nanoparticles. Nat Nanotech, 2007, 2: 577-583
10 Jiang B, Duan D, Gao L, et al. Standardized assays for determining the catalytic activity and kinetics of peroxidase-like nanozymes. Nat Protoc,
2018, 13: 1506-1520
11 Meng J, Ji Y, Liu J, et al. Using gold nanorods core/silver shell nanostructures as model material to probe biodistribution and toxic effects of
silver nanoparticles in mice. Nanotoxicology, 2014, 8: 686—-696
12 Guo H, Zhang J, Boudreau M, et al. Intravenous administration of silver nanoparticles causes organ toxicity through intracellular ROS-related
loss of inter-endothelial junction. Part Fibre Toxicol, 2016, 13: 21

13 Yang N, Liu Y, Ji Y, et al. Motor coordination dysfunction induced by gold nanorods core/silver shell nanostructures in mice: Disruption in
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Progress on nanotechnology standardization in health,
safety and environment
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1 Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100005, China;
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With the rapid development and application of nano-science and nanotechnology, the impacts of nanotechnology on human and the
environment have attracted wide attention. In view of the occupational health of nano-workers, environmental protection and
consumer safety, it is necessary to establish standards on the detection and evaluation of biological effects of nano-objects, data
collection and control of occupational exposure based on comprehensive research on nanotoxicology. This paper briefly reviews the
history and evolution of standardization work on nano-biotechnology in China, introduces the current development situation in China
and in the International Standardization Organization (ISO), and discusses the development trend of nano-biotechnology
standardization work in the field of biomedicine.
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