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Nano-scale particle size, size distribution, nanostructure,
compositions, surface charge, susface area, cytotoxicity
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nanostructure, particle size, size distribution, surface chemistry,
chemical composition, surface area, cytotoxicity
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Nano-scale particle size, size distribution, nanostructure,
compositions, surface charge, surface area, cytotoxicity

3amauazméaeﬂau'u morphology, nanostructure, chemical composttion, antimicrobial,
strain resistance, photocatalyst, cytotoxicity
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area, cytotoxicity
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+ Elemental analysis
» Mass

= NMR

- UVVis

<R

= HPLC

«GC

= Polarimetry

e
it
anomaterial

Microscopy (AFM,
TEM, SEM)

7 » Light scattering (Static,
. Dynamic)

= SEC, FFF

+ Elecirophoresis (CE,

PAGE)
» Zeta sizer
= Fluorimetry

¥
= ol

]

waaviananiduaanisisizvivnagay

Atomic Force Microscope

X-Ray Diffractometer (XRD)

SEM-EDX/WDX

RAMAN Spectrometer

Dynamic light scattering (DLS)

Contact Angle Meter

e
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Intersational

oeniaionfor | [SOQ [ TC 229 Nanotechnologies

Standardization

ISOITS 80004-1
Nanotechnologies — Vocabulary — Part 1:
Core Terms

The Core Term definition is ...

Nanoscale
size range from approximately 1 nm to 100 nm

NOTE 1 Properiies that are not extrapolations from a larger size will yplcally.
byt not exclusively. be exhibited in this size range. For such properiies the size

limits are considered approximate.

NOTE 2 The lower limit in this definfiion (approximately 1 nm) is infroduced to
avoid single and small groups of atoms from being designated as nano-obfects
or elements of nanostructures, which might be implied by the absence of a
lower mit,

[ ﬁi'aaws'mfiau’i'r‘i’aqu'ﬁuagju%nm“imwmwﬁmﬁ’m%']

| R

, SN E— PSS S —
{ Smauundaw | ( Wasfures @i )

| |

Fanadadrifunianandy I P ———‘—‘\ Feuue/Huiiddasasnuuu
[ aﬂ’ﬂ'} ﬂ : A Tifitaseashesssivuiumns

I l ! I

e s e

gl I | (S EL T G LI I navaginian | ithashuTuatnna

29/03/56

12



29/03/36

[ gasnsiunauIEaunTuaduinatlauasuindaiel |

-

T

BHUUAINN

5 ]p ‘H:Z‘IE]EIEL%?J NN

nanadlwitatan

\Huduluame

gavnsunauiEnuTudaadnuasuuule }

Concentration

Agglamer'ation _

Surface
Specification ¢
Surface Charge

Size

Surface Functionality
Porosity
Surface Area

Composition Structurs

Fauadivdsain
Hasselhov, M., Kasgl, R., *Analysis and Characterization of Manufactured Nanomaterials in Aquatic Environment”, Chapter 6 of Environmeniat and Human

Health Inpacts of. EdsLosd l-and Smith & Hlaslell Publishins Lid
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DLS TEM SEM AFM
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Scanning Electron Microscope (SEM-EDX/WDX)
Hitachi, S-3400N
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Energy Disparsive X-ray : EDX
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Primary nanoparticles & Agglomeration
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Dynamic light scattering (DLS)
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Dynamic Light Scattering (DLS), sometimes called Photon Correlation Spectroscopy {PCS) is the only technique able to

measure particies in a solution or dispersion in & fast, routine manner with little or no sample preparation
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Commercial titanium dioxide nanoparticies
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TEM image of titania with an average X-ray diffraction data for titania showing the
particle size of 15 nm. materiat to be crystalline and anatase phase.
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Antibacterial Test Capability

Test Method

Titles

IS0 22916: 2011**

Antimicrobial products —~ Test for Antimicrobial Activity and Efficacy

JIS 7 2801: 2006

Test for Antimiczobial Activity of Plastics

AATCC 100 (2004)

Assessment of Antimicrobial Finishes on Textile Materials

ASTM E2149-10

Determining the Antimicrobial Activity of Immobilized Antimicrobial Agents under
Oynamic Contact Conditions

CLSI M7-A7 MIC (2006)

Methods for Dilution Antimicrobiat Susceptibility Tests for Bacteria that Grow Aerobically

AATCC 147 (2011)

Antibacterial Activity Assessment of Textile Materials: Parallel Streak Method

JES L 1902: 2008

Testing for Antibacterial Activity and Efficacy on Textile Products

MCCLS M2-A6 (DISK)

Antimicrobial Disk Susceptibility Tests

Remark; ** ISO/IEC 17025 certified

|

| 1SO/IEC 17025 Accreditation
NCL is accredited ISO/IEC 17025 in scopes of

é IS0 22412 : 2008 IS0 22196:2007

Particle size analysis - Dynamic light
scattering (DLS) in liguid in the range
\10 — 100 nm and 100 — 1000 nm.

Piastics -Measurement of antibacterial
activity on plastics surfaces

TR T
»
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Progression of studies required to fully assessing the impact of physico-

chemical nanostructure properties

Invivo
srudies

invitro and
eytotoxicity studies
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The nanostructure physico-chemical properly relatiorship to Jn wivo

29/03/56

respanses. Each property (as listed) of the nanostructure could
influence the biological response
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Shape

Solubility

Surface area

Surface chemistry

58 Factors involved in toxicity of nanomaterials

N el

International, Regional and Thailand Activities

\.
Global Organizaﬁnﬁs Regional Organizations 0.5, Organizatiens
Standards rooos | Toagy | GECD zé: avec | anF | 1mee | ANer [ ASTM Thailand
Terminology X x X X X X X
Baslc metrology X A x
Instruments test methods X X X
Particli s, charac b 4 x X
Dimension measurements, characterizations X X X x
Physical characterization X X X x
Chemics] characterization X X X
Environmental, bealth and safety X X X x X
Test methods for texicity X X X X
Risk evaluation X X X X
limpacts, ory frameworks X X
Materials specifications (CNT & others) X X X X X b9
Reference Materials spacifications
Manufacture processes
Certification, performance assessment X X
SRas NENETECT
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Physical-chemical characterization of nanomaterials
Functionality / Performance of nanoproducts
Release test

Biological and cell-based model assays

Cytotoxiclty

Absorption

Metabolism: interaction with hepatic enzyme
Immunotoxicity

Genotoxicity {Comet assay and micronucleus assay}

Ecological-toxicity

Physical-chemical characterization of nanomateriats
Functionality / Performance of nanoproducts
Release test

Health: Cell-based model assays

Penetration test

Acute toxicity assay

Immunotoxicity assay

Genotoxicity {Comet assay and micronucleus assay)

Ecnlogical-toxicity

dayansiwsisvinagaundniulunaundasnivianeg

AfuaAATIATIH sraandualunisimsziivagay
Lﬁ%a 3 a"la‘z 3 Physical-chemical characterization of nanomaterials
- o - Functionality f Performance of nanoprodocts
W ﬂmﬂiﬂ.‘ﬂlj’!ﬂ ﬁ&[i&ih’\l‘i Biological and cell-based model assays

A9 dd LN Skin penetration test (in vitro)
Acute skin irritation test (i vitro)
Cytotoxicity (i vitro}
ROS assay (i vitro)

Immunotoxicity (im vitro)
Genotoxicity (Comet assay and micronucleus assay)
Ecalogical-toxicity

Favauazadasysiin

Physical-chemical characterization of nanomaterials
Functio'nality ] Performance of nanoproducts
Release test

Biological and cell-based mode! assays

Acute skin irritation test (/7 vitro)

Cytotoxicity {in witro)

ROS assay {in vitro)

Immunotoxicity {in vitrg)

Genotoxicity {Comat assay and micronucleus assay)
Ecological-toxicity
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Physical-chemical characterization of nanomaterials
Functionality / Performance of nanoproducts

Release test -

Biological and celi-based model assays

Cytotoxicity

Ahsorption

Metabolism: interaction with hepatic enzyme
Immunotoxicity

Genotoxicity {Comet assay and micronucleus assay)
Ecolegical-toxicity

pauiitaay uazgunsal
Srdnnsaiing

Solderbafl jefinf ond i ds with poar ity

Physical-chemical characterization of nanomaterials
Funactionality / Performance of nanoproducts
Micro/ Nanostructure

Surface chemistry,

Chemical composition

Contamination

Failure analysis
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- Standardization of nanotechnology
- Nomenclature/terminalogy;
- Testing, measurement and characterization procedures
- Health / Safety / Environment
- Material specification
- Guidelines and good practices

- Coordination of regulatory framework for nano-products
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o Pre-market approval

~ For products that require an FDA approval prior to introduction to the market.

o Post-market review

— Far these products, market entry and distribution are at the discretion of the
manufacturer and FDA monitars the behavior of these products. Regulatory action is
taken if adverse events oceur.

el 5
NSTOR MNENOTEC

AU, : dninvuaazassunsauasasHusina

- Permissible and mandatory labeling

- Truthful and not misleading

- Labeling must include material information conditions of use

N
NEONOTECT

26/03/56

28



3. I danfulnesinaniierng

AasraiufindannasanusiufiadnimsisuuasWanisiastauun iy seudne
gl AU daniunes e Tuu s

Judl 5 nsnaau 2553 at neouseinaenassiaimaTulad

NCL activities on traceability

synchirction metrdlogicat line

Andlomarateand apgregatasialy

Primary
metrology EDX ¥RD
Crystal stachive

Zeta Polantiometry
R

Sutane G
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Thank you very much for your attentions
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