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1- International Organization for Standardization

2- International Electrotechnical Commission

3- International Organization for Legal Metrology (Organisation Internationale de Metrologie Legals)
4- Contact point

5- Codex Alimentarius Commission
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1 - Acoustic spectroscopy
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-1ISO 20998-1, Measurement and characterization of particles by acoustic methods part 1:
Concepts and procedures in ultrasonic attenuation Spectroscopy

-1ISO 20998-2, Measurement and characterization of particles by acoustic methods-part2:
Guidelines for linear theory
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1- Analytical Centrifugation (AC)

2 - Centrifugal Liquid Sedimentation(CLS)

3 - Analytical UltraCentrifugation (AUC)

4 - Differential centrifugal Sedimentation (DCS)
5- Cell

6 - Fractionation

7 - Turbidity

8 -Stokes
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-1SO 13318-1, Determination of particle size distribution by centrifugal liquid Sedimentation
methods- Part 1: General principles and guide lines

-1SO 13318-2, Determination of particle size distribution by centrifugal liquid Sedimentation
methods- Part 2: Photocentrifuge method

-1SO 13318-3, Determination of particle Size distribution by Centrifugal liquid Sedimentation
methods- part 3: centrifugal X-ray method
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1 - Electroacoustic spectroscopy
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-ISO 13099-1, Colloidal systems — Methods for zeta potential determination — Partl:
Electroacoustic and electrokinetic phenomena

-1SO 13099-3, Colloidal systems- Methods for zeta potential determination - Part 3: Acoustic
method
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1 - Intact

2 - Aerosol Particle Mass Analyser (AMS)
3 - Electrostatic

4 - Device
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1 - Real time

2 - Charger

3 - Auger electron spectroscopy(AES)
4 - Relaxation
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-1SO 16531, Surface chemical analysis-Depth profiling — Methods for ion beam alignment
and associated measurement of current and current density for depth profiling in AES and
XPS

-1SO 20903, Surface chemical analysis- Auger election spectroscopy and X-ray photoelectron
spectroscopy— Methods used to determine peak intensities and information required when
reporting results.

-1ISO /IR 14187, Surface chemical analysis — Characterization of nanostructured materials

1 - Mean free path
2 - Sputtering
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-ASTM EB827-08, Standard guide for identifying elements by the peaks in Auger Electron
Spectroscopy

-ASTM E 984-12, Standard guide for identifying chemical effects and matrix effects in Auger
Electron spectroscopy

- ASTM E996-10 Standard practice for reporting data in Auger Electron spectroscopy and
X-ray photo electron Spectroscopy

-ASTM E1217-11, Standard practice for determination of the Specimen area contributing to
the detected Signal in Auger Electron Spectrometers and Some X-ray photoelectron
Spectrometers
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1 - International union of pure and applied chemistry
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-1ISO 9277, Determination of the Specific Surface area of Solids by gas adsorption — BET
Method

-1SO 15901-2, Pore Size distribution and porosity of Solid materials by mercury porosimetry
and gas adsorption- part 2: Analysis of mesopores and macropores by gas adsorption

-1ISO 18757, Fine ceramic (advanced ceramics, advance technical ceramics) - Determination
of Specific surface area of ceramic powders by gas adsorption using the BET method

-ASTMC 1274-12, Standard test method for advanced ceramic Specific Surface area by
physical adsorption

-ASTM D 1993-03, Standard test method for precipitated Silica- Surface area by multipoint
BET nitrogen adsorption

-ASTM B922-10, Standard test method for metal powder Specific Surface area by physical
adsorption

-ASTM CIl069-09, Standard test method for Specific Surface area of alumina or quartz by
nitrogen adsorption
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1 - Condensation particle counter (CPC)
2 - Droplet
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-ISO 27891, Aerosol particle number concentration — Calibration of condensation particle
counters
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1- Differential mobility analysis system (DMAS)
2 - Differential electrical mobility classifier (DEMC)
3 - Plumbing
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- 1ISO 15900, Determination of Particle Size distribution electrical mobility analysis for
aerosol particles
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1 - Differential scanning calorimetry (DSC)
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-ISO 11357-1, Plastics - Differential Scanning Calorimetry (DSC)- Part 1: General
principles

-1SO-11357 -2, Plastics- Differential Scanning Calorimetry (DSC)- Part 2: Determination of
glass transition temperature and glass transition Step height

-1ISO 11357-3, Plastics- Differential Scanning Calorimetry (DSC)- Part 3: Determination of
temperature and enthalpy of melting and crystallization

-1SO 11357-4, Plastics- Differential Scanning Calorimetry (DSC)- Part 4 :Determination of
Specific heat Capacity

1 - Rigid amorphous fraction (RAF)
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-1SO 11357-6, Plastics- Differential Scanning Calorimetry (DSC)- Part 6: Determination of
oxidation induction time (isothermal OIT) and oxidation induction temperature (dynamic
OIT)

-1SO 11357-7, Plastics-Differential Scanning Calorimetry (DSC)-Part 7: Determination of
crystallization Kinetics
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1- Dynamic light scattering (DLS)

2 - Quasi-elastic light scattering(QELS)

3 - Photon correlation spectroscopy (PCS)

4 - Photon cross- correlation spectroscopy (PCCS)
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- 1ISO 13321, Particle Size analysis- Photon correlation spectroscopy

- ISO 22412, Particle Size analysis — Dynamic light Scattering (DLS)

- ASTM EZ2490, Standard guide for measurement of particle size distribution of
nanomaterials in suspension by Photon Correlation Spectroscopy (PCS)

1 - Z-average diameter (ZD)
AR



WAS Jlo :(Jsl @l)PYEI 6Ly oyl ] oo S sl

(839 EELS) ' (49,51 (6551 MW ool 1Y-0
Ciuogi V-1Y-0

S5 Il (ol ($551 S5 e 5D (b0 2SI (6551 il (S92 iminle o )3 &S (Bg, S
oraasls ohg luiSL O slaas b Lo 4 cdel g ai)ls aigei b laciSE 2iS e p a5 oS o

@Sl (39,8 sl Sl 5351 5l o e529,8 g SN Al L o (6 03luil ey,5SU (6551 BV il - (5 8T
el god (Sig 2SI ole> g JenS gl

e ciogil b ol )y Y-1Y—0
Lo F-1Y-0

9,5 4 s 051l ey 51 ol (g3 S5 V- ¥ -1 Y-

D9 5T Wlg o (sonl> o Y-F-1Y-0

JORPVRAC X BT SR 1 0 0 Y 2

i gberd L] gl b JUS s F-F-1V-0

Dl sy Blgs o polie GioluST Cdl> g Olasls sl 5l e Sledlbl 8-Y-1Y-0

Lo dguxo F-1V-0

FNM el S50l sladised a5 5 -F-1Y-0

>V eV gl ol lp s Sol Y-F-1Y-0

YE-0 ol 5 4 ol plil lsiice (TEM) (6508 Sl osSasg Senm 3l ooliciasl by Laid F—F-1¥-0
D9 axzl e

o0 3luil H-1Y-0

(BV) S3L aigas ol 5l (5500 a0,k 6551 @i 5o Ol

i yo gl yluilins! $2Y-0

Cewlodds wyw ISO/TC202 3o GOLQ«))‘».\JL.M.:‘

1 - Electron energy loss spectroscopy (EELS)
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- I1SO 13099-1, Colloidal systems — Methods for zeta-potential determination — Part 1:
Electroacoustic and electrokinetic phenomena

- I1SO 13099-2, Colloidal systems — Methods for zeta-potential determination — Part 2:
Optical methods

- ASTM E2865-12, Standard Guide for Measurement of Electrophoretic Mobility and Zeta
Potential of Nanosized Biological Materials

1- Capillary electrophoresis
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- 1ISO 15632, Microbeam analysis — Selected instrumental performance parameters for the
specification and checking of energy-dispersive X-ray spectrometers for use in electron probe
microanalysis

- ISO 22309, Microbeam analysis — Quantitative analysis using energy-dispersive
spectrometry (EDS) for elements with an atomic number of 11 (Na) or above

1- Energy- dispersive X-ray spectroscopy (EDS)
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1 - Field flow fractionation (FFF)
2 - Differential refractometer
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1 - Fluorescence spectroscopy
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- ASTM E578-07, Standard Test Method for Linearity of Fluorescence Measuring Systems
- ASTM E579-04, Standard Test Method for Limit of Detection of Fluorescence of Quinine
Sulfate in Solution

- ASTM E388-04, Standard Test Method for Wavelength Accuracy and Spectral Bandwidth
of Fluorescence Spectrometers

— Resch-Genger U., DeRose P. C. Classification, terminology, and recommendations on
their selection, use, and production (IUPAC Technical Report). Pure Appl. Chem. 2010, 82 pp.
2315-2335
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1 - Fourier transform infrared (FT-IR) spectroscopy
2 - Purged air
3 - Bandgap
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- ISO/TS 14101, Surface characterization of gold nanoparticles for nanomaterial specific
toxicity screening: FT-IR method
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1 - Attenuated total reflection (ATR)
2 - Induced grating (1G)
3 - Dielectrophoresis
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1 - Inductively coupled plasma- mass spectroscopy (ICP-MS)

2- Single particle inductively coupled plasma- mass spectroscopy (SP-ICP-MS)
3 - Quadrupole

4 - Dwell time
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- ISO/TS 13278, Nanotechnologies - Determination of elemental impurities in samples of
carbon nanotubes using inductively coupled plasma mass spectrometry

- ISO/TS 19590, Nanotechnologies - Size distribution and concentration of inorganic
nanoparticles in aqueous media via single particle inductively coupled plasma mass
spectrometry
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2 - Mie
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- 1SO 13320, Particle size analysis — Laser diffraction methods
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1 - Liquid chromatography- mass spectroscopy (LC-MS)
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1 - Particle tracking analysis (PTA)
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- ISO 13321, Particle size analysis - Photon correlation spectroscopy

- ISO 19430, Determination of particle size distribution — Particle tracking analysis

- ASTM EZ2834, Standard guide for measurement of particle size distribution of
nanomaterials in suspension by nanoparticle tracking analysis (NTA)

1 - Individual nano-object
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1 - Optical absorption spectroscopy
2 - Sample path length
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- ISO/TS 10868, Nanotechnologies - Characterization of single-wall carbon nanotubes using
ultravioletvisible-near infrared (UV-Vis-NIR) absorption spectroscopy

— ISO/TS 17466, Use of UV-Vis absorption spectroscopy in the characterization of cadmium
chalcogenide colloidal quantum dots
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1 - Quartz crystal microbalance (QCM)
2 - Viscoelastic
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1 - Raman spectroscopy

2 - Surface- enhanced raman scattering (SERS)

3 - Resonance raman scattering

4 - Coherent anti- stokes ramman scattering (CARS)
5 - Tip- enhanced raman scattering (TERS)
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1 - Resonant mass measurement (RMM)
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1 - Scanning electron microscopy (SEM)
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1 - Electron Back-Scatter Diffraction (EBSD)
2 - Highly tilted
3 - Parfocal

R



WAS Jlo :(Jsl @l)PYEI 6Ly oyl ] oo S sl

o3l a5 358 Jite Sl ;0 b el 3L 5wl 5 Lns Sl See (6 050l olSitws Y- F-YV-0

@ Sl (San 9wl o5 lalaxde LB jebay lae o] o Sl OB g cunbblineg wSUI o
Db 5LS eanS S Ol 50,5 ait

5 diges (55lwoslel sloaisl ) piman sl p3Y candt (bigel cogSiws e b IS gl F-F-YY-0
Sy iigel 0 5ls diges (g3lwoslel 4 bgs e atwlgsl gue 40,5 aeS g asiis

5 B anilb S5 S5 o5l a4y duls sladiges a5 ol 53 ] j0 a5 S o IS S 0 F-F-YV-0
A2 sl 1) diged Wilgd co (So xSl o b B-F-YY-0

sl ol g pSoslail slacaahad sae lls 5, Old @ b e slag S0 jlail sl (\Soe £-F-YV-0
Aol Llgls a3 alS g argudl SIS o asid sl (See Y-F-YV-0

3 90 gl oo 00l 00ld Jho Folaw add g iSl oaiSTy o il 5l eolainl se A-F-YV-0
258 )18 G905l

3 S eSS b ol S0 50k i « S iS 0aiS Ty g 3y 3l eolais] plKn A-F-YY-0
So U ogd 69laen atunly e polas 5l ool ls sl b 0,3 o3l a9 (gl Ve-F-YV-0
.A.:.i Cowdds ,E..\.:).A 4494.’ )‘ LQ)LJ oA..\.:Lo.;

ool O-YV-0

9= 9 wsal 9y Lo yg Sl 5l o> pglas sl oolaiwl b sLudl b 1S 5 JSCo colail &g 595 <ol
s Fegls sl 5l s =Seslail g )l ppsal ln @) Gl rneal s gl b 500 Slagys I
a8 ar s xda s Jolae ;- had asle | laoss;lail 5l golaws «l)d 5IUT sl (s s 138l 5 .ol oo
uj)hij‘ od.;‘).:u».u d"‘)"

VM S8 b ook 5B (rdge 65t -

Ls.wa.o J&w )A.A.&J Syg0 4O SleMb] -

by o luilew! #-YV-0

- ISO 13067, Microbeam analysis — Electron backscatter diffraction — Measurement of
average grain size
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- ISO 16700, Microbeam analysis - Scanning electron microscopy - Guidelines for
calibrating image magnification

- ISO 22493, Microbeam analysis - Scanning electron microscopy — Vocabulary

- 1SO 24173, Microbeam analysis - Guidelines for orientation measurement using electron
backscatter diffraction

- ISO/TS 10798, Nanotechnologies - Characterization of single-wall carbon nanotubes using
scanning electron microscopy and energy dispersive X-ray spectrometry analysis
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1 - Scanning probe microscopy (SPM)
2 - Scanning tunneling microscopy (STM)
3 - Near-field scanning optical microscopy (NSOM)
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- 1SO 11039, Surface chemical analysis - Scanning-probe microscopy - Measurement of drift
rate

- ASTM E 2530-06, Standard practice for calibrating the z-magnification of an atomic force
microscope at subnanometer displacement levels using Si(111) monatomic steps

- ASTM E 2859-11, Standard guide for size measurement of nanoparticles using atomic force
microscopy
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1 - Secondary ion mass spectroscopy (SIMS)
2- Time of flight (TOF)
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1 - Embedding
2 - Bulk
3- Small angle X- ray scattering (SAXS)
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- ISO 17867, Particle size analysis - Small-angle X-ray scattering
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1 - Bonse- Hart

2- Static light scattering (SLS)

3- Static multiple light scattering (SMLS)

4 - Multi-angle light scattering (MALYS)

5 - Multi- angle static light scattering (MALSS)
6 - Rayleigh-Gans-Debye (RGD)

7 - Guinier

8 - Root mean square (RMS)

9 - Fractal
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1-Zimm
2 - Absorbance
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- 1SO 13320, Particle size analysis - Laser diffraction methods
- ISO/TR 13097, Guidelines for the characterization of dispersion stability
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- 1ISO 21501 (all parts), Determination of particle size distribution — Single particle light
interaction methods
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1 - Single particle light intraction
2 - Thermogravimetric analysis (TGA)
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- ISO/TS 11308, Nanotechnologies - Characterization of single-wall carbon nanotubes using
thermogravimetric analysis
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1 - Transmission electron microscopy (TEM)
2 - Electron energy loss spectroscopy (EELS)
3 - Selected area electron diffraction (SAED)
4 - Convergent beam electron diffraction (CBED)
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- 1ISO 25498, Microbeam analysis - Analytical electron microscopy - Selected-area electron
diffraction analysis using a transmission electron microscope
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- 1SO 29301, Microbeam analysis - Analytical transmission electron microscopy - Methods
for calibrating image magnification by using reference materials having periodic structures

- ISO/TS 10797, Nanotechnologies - Characterization of single-wall carbon nanotubes using
transmission electron microscopy

- ISO/TS 11888, Nanotechnologies - Characterization of multiwall carbon nanotubes -
Mesoscopic shape factors
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1 - X- ray Diffraction (XRD)
2 - Monomer
3 - D- spacings
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- ISO 15470, Surface chemical analysis - X-ray photoelectron spectroscopy - Description of
selected instrumental performance parameters
- 1ISO 15472, Surface chemical analysis - X-ray photoelectron spectrometers - Calibration of
energy scales
- I1SO 18118, Surface chemical analysis - Auger electron spectroscopy and X-ray
photoelectron spectroscopy - Guide to the use of experimentally determined relative
sensitivity factors for the quantitative analysis of homogeneous materials
- ISO 18516, Surface chemical analysis - Auger electron spectroscopy and X-ray
photoelectron spectroscopy - Determination of lateral resolution
- ISO 19318, Surface chemical analysis - X-ray photoelectron spectroscopy - Reporting of
methods used for charge control and charge correction
- ISO 20903, Surface chemical analysis - Auger electron spectroscopy and X-ray

photoelectron spectroscopy - Methods used to determine peak intensities and information
required when reporting results

1 - X- ray photoelectron spectroscopy (XPS)
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- ISO 21270, Surface chemical analysis - X-ray photoelectron and Auger electron
spectrometers - Linearity of intensity scale

- 1SO 24237, Surface chemical analysis - X-ray photoelectron spectroscopy - Repeatability
and constancy of intensity scale

- ISO/TR 18392, Surface chemical analysis - X-ray photoelectron spectroscopy - Procedures
for determining backgrounds

- ISO/TR 19319, Surface chemical analysis - Fundamental approaches to determination of
lateral resolution and sharpness in beam-based methods
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1 - Focused ion beam (FIB)

2 - Integrated circuit
3 - Tungsten hexacarbonyl
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1 - Size exclusion chromatography (SEC)
2 -Ultrafiltration (UF)
3 - Retenate

OA



WAS Jlo :(Jsl @l)PYEI 6Ly oyl ] oo S sl

begogaxe F-F-I

(onS e V- PPl
latiges b Slo glyl 3lbail gz ooy (b damsi 4 diajls Y-F-F- il

AR



WAS Jlo :(Jsl @l)PYEI 6Ly oyl ] oo S sl

(oasd »5T)

Lol ool adlal gyl> s, eiw ) Jgam yo :F

hinb) L (G paie 5)S5a8E b a5 5 (5 lopnpa) Sl Y50 iy -
Sl 00l (930> (g paie ,Kaai b (6550 wlal 5 WSSl g5

Bl> gpaie ,Kand (6,Kaes b al 9 S glo ppgad) ojlasl jo :V-F-0 anpj -
Cawloals

5 296 9 Sl ngai 5l oads ySojluil b 49l (39 2SIl pgai 5l oaiss puSolail V-0-F-0 w s -
Sl 00l (930l WSSl (95 0

ol 00l Bl el gl (6 T o3l gl el V-0 ai sy -

Ll 00l (130l Sl L8, b oleend gouelS 5 V-V -0 a ) -

Cawloads B o lad 3Ls Semwl S o 4y tadgl Jaol F-Y-VV-0 w5 -

sl 00 B ) (g,gTol NV Y-0 wi g -

el 00l B3> F-Y-VY-0 wn -

ol B> (g ob SS& bl 5 WSOl 95 (i) WDS slaailoles N -VF-0 0y 5 -
]

] 00l B3> Y-Y-VF-0 an s -

el 00l Bd M 9 M V-FVF-0 w5 -

295 ISOITS 21362 o lastiw] b cwl ouls 905 ISO/TC 229 ,0 ao lasbiw! #-V0-0 sy -
RUIWE WL V] Ep W

ool adlol wiS o Gowo 58 FT- IR g, ;0 1ais CO; cosgasms — 5 90l V-F-1V-0 s -
ol

55 JsTse clatisS b 5 (VeSS s ) 536 s slakid wlgiise F-0-1V-0 i -
Er98 el Wlgigad aiged (giluoslel g0y b (Cunl ol losz wiesls) w5 ST,
ol 00l (3501 0,8 i 1) diged

el 00l B3> V-F-Y V0w -

e 008 LSl ] ;iogil FO+ 5 oS Yoo laasSTyy o3Il =g ysloly Y-F-Y V=0 a5 -

Gis ws5ie ol GEM) ping, (s iUl sy Som J315 8 (s uFegladl 1-TV-0 aspy -
el 00

Silwoslel s yieS dieils b g w5yl (ilwoolel @ (g3ls b ladiges ST F-Y-YV-0 sy -

o



WAS Jlo :(Jsl @l)PYEI 6Ly oyl ] oo S sl

el @il s MlS ode clalinsl s 4 V-YA-0 an ) -

£



WAS Jlo :(Jsl @l)PYEI 6Ly oyl ] oo S sl

anbolis

[1] Fu P.P., Xia Q., Hwang H.M., Ray P.C., Yu H. Mechanisms of nanotoxicity: Generation
of reactive oxygen species. J. Food Drug Anal. 2014, 22 (1) pp. 64-75

[2] Isaksen I.S.A., & Dalsoren S.B. Getting a better estimate of an atmospheric radical.
Science. 2011, 331 (6013) pp. 38-39

[3] Hirota K., Sugimoto M., Kato M., Tsukagoshi K., Tanigawa T., Sugimoto H. Preparation
of zinc oxide ceramics with a sustainable antibacterial activity under dark conditions. Ceram.
Int. 2010, 36 pp. 497-506

[4] ZAVOISKY E. Spin-magnetic resonance in paramagnetics. J. Phys. USSR. 1945, 9
pp.245

[5] Li G.R, Hu T., Pan G.L, Yan T.Y., Gao X.P., Zhu H.Y. Morphology-function
relationship of ZnO: polar planes, oxygen vacancies, and activity. J. Phys. Chem. C. 2008,
112 pp. 11859-11864

[6] Zhao H.T., Joseph J., Zhang H., Karoui H., Kalyanaraman B. Synthesis and biochemical
applications of a solid cyclic nitrone spin trap: a relatively superior trap for detecting
superoxide anions and glutathiyl radicals. Free Radic. Biol. Med. 2001, 3 pp. 599-606

[7] Hawkins C.L., & Davies M.J. Detection and characterization of radicals in biological
materials using EPR methodology. Biochim. Biophys. Acta. 2014, 1840 pp. 708-721

[8] Mitchell D.G., Rosen G.M., Tseitlin M., Symmes B., Eaton S.S., Eaton G.R. Use of rapid-
san EPR to improve detection sensitivity for spin-trapped radicals. Biophys. J. 2013, 105 pp.
338-342

[9] Keszler A., Kalyanaraman B., Hogg N. Comparative investigation of superoxide trapping
by cyclic nitrone spin-traps: the use of singular value decomposition and multiple linear
regression analysis. Free Radic. Biol. Med. 2003, 35(9):pp. 1149-1157

[10] Nakamura K., Ishiyama K., Ikai H., Kanno T., Sasaki K., Niwano Y. Reevaluation of
analytical methods for photogenerated singlet oxygen. J. Clin. Biochem. Nutr. 2011, 49 (2)
pp. 87-95

[11] Ishiyama K., Nakamura K., lkai H., Kanno T., Kohno M., Sasaki K., Niwano Y.
Bacterial Action of Photogenerated Singlet Oxygen from Photosenitizers Used in Plaque
Disclosing Agents. PLoS One. 2012, 7 (5) p. e37871m

[12] Mizukawa H., & Okabe E. Inhibition by singlet molecular oxygen of the vascular
reactivity in rabbit mesenteric artery. Br. J. Pharmacol. 1997, 121 (1) pp. 63-70

[13] Robit B., Bernd G., Martin S. Calculations of Isotropic Hyperfine Coupling Constants of
Organic Radical. An Evaluation of Semiempirical, Hartree-Fock, and Density Functional
Methods. J. Phys. Chem. 1996, 100 pp. 18371-18379

[14] Prousek J. Fenton chemistry in biology and medicine. Pure Appl. Chem. 2007, 79 (12)
pp. 2325-2338

[15] Okuno T., Kawai H., Hasegawa T., Ueno H., Nakamura K. Enhancement of hydroxyl
radical formation from superoxide anion radical in the presence of organic selenium
compounds. J. Health Sci. 2001, 47 (3) pp. 240-247

[16] Allen M., Lynch M., Lagos A., Remond R., Kochevar I.E. A wavelength dependent
mechanism for rose Bengal-sensitized photoinhibition of red cell acetylcholinesterase.
Biochim. Biophys. Acta. 1991, 1075 pp. 42-49

[17] Rozanowska M., Ciszewska J., Korytowski W., Sarna T. Rose-bengal photosensitized
formation of hydrogen peroxide and hydroxyl radicals. J. Photochem. Photobiol. B. 1995, 29
pp. 71-77

[18] Keisuke M., Magdi M.M., Peter R. Chemical effects of ultrasound on aqueous solutions.
Evidence for. OH and. H by spin trapping. J. Am. Chem. Soc. 1982, 104 (12) pp. 3537-3539

Y



WAS Jlo :(Jsl @l)PYEI 6Ly oyl ] oo S sl

[19] OECD. 2012. Guidance on Sample Preparation and Dosimetry for the Safety Testing of
Manufactured Nanomaterials. Series on the Safety of Manufactured Nanomaterials. (No. 36),
Paris, France, pp. 93

[20] Lynch S.M., & Frei B. Mechanisms of copper- and iron-dependent oxidative
modification of human density lipoprotein. J. Lipid Res. 1993, 34 pp. 1745-1753

[21] Singh R.J., Karoui J., Gunther M.R., Beckman J.S., Mason R.P., Kalyanaraman B.
Reexamination of the mechanism of hydroxyl radical adducts formed from the reaction
between familiar amyotrophic lateral sclerosis-associated Cu, Zn superoxide dismutase
mutants and H202. Proc. Natl. Acad. Sci. USA. 1998, 95 (12) pp. 6675-6680

[22] Deterding L.J., Ramirez D.C., Dubin J.R., Mason R.P., Tomer K.B. Identification of free
radicals on hemoglobin from its self-peroxidation using mass spectrometry and immuno-spin
trapping: observation of a histidinyl radical. J. Biol. Chem. Mar 19; 2004, 279(12):11600-7,
[23] He W., Kim H.K., Wamer W.G., Melka D., Callahan J.H., Yin J.J. Photogenerated
charge carriers and reactive oxygen species in ZnO/Au hybrid nanostructures with enhanced
photocatalytic and antibacterial activity. J. Am. Chem. Soc. 2014, 136 pp. 750-757

[24] Weihua L., Monhua W., Zhe X., Guozohong W. The free radical species in
polyacrylonitrile fibers induced by g-radiation and their decay behaviors. Radiat. Phys. Chem,
2012, 81 pp. 33-39

[25] Chen Z., Yin J.J., Zhou Y.T., Zhang Y., Song L., Hu S. Dual enzyme-like activities or
iron oxide nanoparticles and their implication for diminishing cytotoxicity. ACS Nano. 2012,
6 pp. 4001-4012

[26] Dodd A.C., McKinley A.J., Saunders M., Tsuzuki T. Effect of particle size on the
photocatalytic activity of nanoparticulate Zinc Oxide. J. Nanopart. Res. 2006, 8 pp. 43-51
[27] Grela M.A., Coronel M.E.J., Colussi A.J. Quantitative spin-trapping studies of weakly
illuminated titanium dioxide sols. Implications of the mechanism of photocatalysis. J. Phys.
Chem. 1996, 100 pp. 16940-16946

[28] Kim Y.C., Choi H.M., Lee B.Y., Abduriyim A. Identification of irradiated south sea
cultured pearls using electron spin resonance spectroscopy. Notes & New Techniques. 2012,
48 (4) pp. 292-299

[29] Bender C.J., & Berliner L.J. EPR: Instrumental Method. New York: Spring Science+
Business LCC (ISBN 978-1-4613-4733-0), 2004

[30] Ikeya M. New applications of Electron spin resonance Dating, Dosimetry and
Microscopy. London: World Science Publishing Co. Pte. Ltd. (ISBN 981-02-1199-6)

[31] Eaton G.R., Eaton S.S., Barr D.P., Weber R.T. Quantitative EPR. Germany. Springer-
Verlag, Wien, 2010

[32] Riger P.H. Electron Spin Resonance Analysis and Interpretation. The Royal Society of
Chemistry, Cambridge, 2007

[33] Sankarapandi S., & Zweier J.L. Evidence against the generation of free hydroxyl radicals
from the interaction of copper, zinc superoxide dismutase and hydrogen peroxide. J. Biol.
Chem. 1999, 274 pp. 3457634583

[34] Kagan V.E., Tyurine Y.Y., Tyurin V.A., Konduru N.V., Potapovich A.l., Osipov A.S.,
Kisin E.R., Schwegler-Berry D., Mercer R., Castanova V., Shvedova A.A. Direct and indirect
effects of single walled carbon nanotubes on RAW 264.7 macrophages: role of iron. Toxicol.
Lett. 2006, 1;165(1): pp.88-100

[35] Pristov J.B., Jovanovic S.V., Mitrovic A., Spasojevic I. UV-irradiation provokes
generation of superoxide on cell wall polygalacturonic acid. Physiol. Plant. 2013, 148 (4) pp.
574-581

[36] Dhas M.K., Jawahar A., Benial A.M. Electron spin resonance spectroscopy studies on
reduction process of nitroxyl radicals used in molecular imaging. EJB. 2014, 2 (1) pp. 1-6

Y



WAS Jlo :(Jsl @l)PYEI 6Ly oyl ] oo S sl

[37] Keiichi M., Yukio M., Masahiro K., Midori H., Akitane M. The application of ESR spin-
trapping technique to the evaluation of SOD-like activity of biological substances. Bull.
Chem. Soc. Jpn. 1990, 63 pp. 187-191

[38] Nam S.N., Han S.K., Kang J.W., Choi H. Kinetics and mechanisms of the sonolytic
destruction of non-volatile organic compounds: investigation of the sonochemical reaction
zone using several OH. Monitoring techniques. Ultrason. Sonochem. 2003, 10 (3) pp. 139-
147

[39] Nam S.N., Han S.K., Kang J.W. OH radical monitoring technologies for AOP advanced
oxidation process. Water Sci. Technol. 2002, 46 (11-12) pp. 7-12

[40] Cai H., Dikalov S., Griendling K.K., Harrison D.G. Detection of reactive oxygen species
and nitric oxide in vascular cells and tissues: comparison of sensitivity and specificity.
Methods Mol. Med. 2007, 139 pp. 293-311

[41] ISO/TS 80004-1:2015, Nanotechnologies — Vocabulary — Part 1: Core terms

[42] ISO/TS 10993-5:2009, Biological evaluation of medical devices — Part 5: Tests for in
vitro cytotoxicity

[43] ISO/TS 10993-12:2012, Biological evaluation of medical devices — Part 12: Sample
preparation and reference materials

Al



