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NanocharacterizatioResearch/ deanmNNCH) =

ACharacterization instrument:
AMicrobiological tests

AContracted research
ATechnical services

ACharacterization technique
Improvement

AProtocol development

ACertified reference materials

Standard

AL
150 -
o : DLS, ESEM, AFM

139 Ainstrumentation and protoc

=" AThai industrial standarg;-gI Encapsulated herbal extrac
>




OwurFaclilities Instruments-andsSenvices

14

TEM

15

FIB FESEM

25

Differential Scanning
Calorimetry(DSC)

36

AATCC147

16

SEM

26

Thermogravimetric Analysis
(Netzsch

37

JIS L 1902

38

CLSI M2A11

17

Fluorescence
Stereomicroscope

27

Thermogravimetric Analysis
(Mettler)

39

AATCC 100

40

JIS Z 2801

18

Optical Microscope

28

Weathering testing Oven

(Q-SUN)

41

1SO22196

19

GCMS

29

Weathering testing Oven

(Q-UV)

42

CLSI M7A9 (MIC/MBC)

43

ASTM E 2149

20

GCMS/MS

30

AFM SEIKO SPA400

44

1ISO27447

21

LGMS/MS

31

AFM SEIKO SPA300HV

22

HPLC

32

Bio AFM

45

Microwave digestion

23

uHPLC

33

Material AFM

46

Reactiveion etching

34

Contact Angle Meter

47

Nano coater for EM

1 |DLS for lab (NAN@S)

2 |DLS for lab (Ultra Pro)

3 [DLS for ISO17025 (NANCS)
Mastersizer / Laser Scatterir

4 |Particle Size Distribution
Analyzer

5 |UMWVis Spectrophotometer

5 UWVis-NIR
Spectrophotometer

7 |Fluorescence Spectrometer

8 |FTIR

9 |ICRMS

10 |Confocal Raman spectrosco

11 |AFMRaman spectroscopy

12 (XRD

13 |Bench Top XRD

24

Surface area and porosity
meter analyzer (BET)

35

Nano Mechanical Tester

48

Sputtering

49

Centrifuge




/IR
1ISO
N

1SO 17025 A4

Dymamic hght
scattering (DLS)
A measures size of particles dispersed in solution from b

0.3 nm to 10 pnand analyzes surface charges on the M mzer

particle surface and
A certified by ISO/IEC17025 in the rang81000 nm

Mastersizer

A measures size of particles dispersed in solution from
10 nm to 3 mm



Scanning electron Scanning electron

microscope (ESEM) microscope (FIB FEEM)

A magnification up to 300000 A magnification up td¢000000
times times

A certified by ISO/IEC17025 in A FIB can cut for intrenaterial
the range of 10A.000 nm measurements

Transmission electron microscope

(TEM)
A magnification up to 1500000 times

Electron
microscope



AFM SEIKO SPA400  AFM JPK 3

Force

Microscopy
(AEM)

A analyze roughness, mechanical properdies electrical
propertiesof material surfaces
A certified by ISO/IEC17025 in the range of 1000 nm



M edhm MJ Nano Mechanical Tester (NMT)

A Nanecindentation test:use a small indenter at
nanoscale to microscale to press the sample surface
an f ee to studystrength and pressure resistance

." A Nanoscratch test:drag the indenter onto the
anaw s sample surface with the specified force to study the
strength and scratchesistance

H3IW3Hd LLNOELISAH

A Nanoewear test:use the indenter with a specified
pressure to study thetrength and adhesion of the
coating

Scratch Indentation Wear

Contact angle

A evaluate thevettability of a solid surfadsy dropping a +
solution such as water, alcohol, or other chemicals onto the
surface

A the angle formed between the liquid droplet and the solid
surface, providing insights into surface energy, adhesion, and
hydrophobicity/hydrophilicity

Hydrophobic

Hydrophilic




ChemicallAnalysis

HPLCUHPLCLGMS and LEMS/MS

A Usedfor separatingjdentifying,and quantifyingchemical
compoundsparticularlyin complexmixtures

GCMS, GEMS/MS

A analyze type and quantity of volatile organic chemical
compounds

ICRMS

A a highly sensitive analytical technique used for detecting and
guantifyingraceelementsandisotopesin varioussampletypes

A combinesan inductivelycoupled plasma(ICP) source with a mass
spectrometefMS)to achieveultralow detectionlimits




ChemicallAnalysis

Fourier Transform Infrared Spectroscopy (FTIR)
Aanalyze functional group of the sample by measuring the infrared absorption

Confocal Raman Spectroscopy

Aprovides information on vibrational modes of molecules
Acan be used to study molecular bonding, crystal structures, and defects in materials

A Confocal Raman microscopy refers to the ability to spatially filter the analysis volume
of the sample, in the XY (lateral) and Z (depth) axes

Fluorescence Spectroscopy
Aused to study the fluorescence properties of molecules by measuring the emissi
of light

UMWVis-NIR Spectroscopy

Ameasures the absorption and transmission spectra in the range & 2000 nm
giving information about electronic transitions, band gaps, and optical properties



Thenmalaands Stability, Analysis

Thermalgravimetric Analysis (TGA)

A study the thermal stability and composition of materials % > ST —
by measuring weight loss as a function of temperature = ’/
; -
A provide information about decomposition, oxidation, and < — - /

moisture content

Weathering testing oven, UN

A simulate humidity and sunlight spectral range

A cover UV, visible light and infrared

A suitable for testing the color of textiles or printing
inks

UV accelerated weathering tester, QUV

A simulate weather conditions in UV range
- . . Q-Sun (xenon arc) @V (fluorescent UV)
A deterioration of materialster long periods of use 595.800 M 300400 nm

A suitable for durability testing such as roofing, coating,
plastic work, etc.



Microbiological Tkests

Quantitative test

A AATCC 100 Antimicrobial fabric test

Qualitative test (% reduction)

A AATCC 147 Textile materials:
Clear zone of inhibition

A JIS Z 2801 and ISO 22196
Antimicrobial activity of plastics and
other nonporous surfaces (%
reduction)

e

A JIS L 1902 Textile materials:
Colony plate count method

A CLSI M7A9 (MIC/MBC) Minimal
inhibitory concentrations

A CLSI M2A11 Clear zone by
Discdiffusion method

A ASTM E 2149 Antimicrobial activity of
antimicrobial agents under dynamic
contact conditions (% reduction)

A 1SO 27447 Test for Antimicrobial
activity of photocatalytic materials
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Nano Safety andiBioactivifieReseachMealbB(NSB) ~anoTec!

NSBResearch Team plays an important roleegearch and development of predictive models and testing
methods for application in environmental, health & safety evaluation, bioactivity assessment and efficacy

studies

In vitro anqlln VIVO model Nanotechnology
for safety and bioactivity assessment |
5 Cosmeceuticals
Researc
institute Nutraceuticals

Rl Food/Feed industries|

Research & Development Sl
- Predictive model development | Medicine

- Testing protocol development




Salfety ttestingplatform

@ N [I Skin irritation OECD 439

safety testing platforms following OECD
guidelines focosmeceuticals products

A < 8 = < =
<
§
I\ i

Acute toxicity OECD 236

Genotoxicity OECD 487



Safety and:fficacy
testing platformsffor

nutraceuticats,fteod
and floatssypplement

2D and 3D cells from internal

organs such as small intestine,
lung and pancreas

Gastrointestinal system Immune system

THP-1 Monocyte cells THP-1 Macrophage cells  Activated Macrophage cells

Insulin secfeting-
Beta cells and cytokine release

Herbals

Decrease Activated Macrophage cells

and cytokine release

¢ Immunomodulation test in THP-1 macrophage cells

¢ Anti-inflammatory test in THP-1 monocyte cells and

Cell apoptosis
THP-1 macrophage cells

® Proliferation test in beta cells

® Cytoprotective test in beta cells

Toxicity

\ Herbals
| @ @ o
\ 0

\ s

Micronucleus Glucose uptake k '
Anti-inflammation

Genotoxicity *
Comet ¢ Safety test in lung models (2D & 3D)
® Acute toxicity ® Anti-diabetic test ® Anti-inflammatory test in a lung model
® Wound healing assay ® Absorption test ® Infectious model in a lung model

® Genotoxicity test ® Infectious model



Safety and:-fficacy:testingl platform: usidfp-intestinal mable|

3D-intestinal model

Intestinal organoids Air-liquid culture Anblication
;\er}' ’& 5 ol ¥ 'ﬁ' '(}; Insert Insert pp
’&?.w‘»' x| = "‘., o . 0.0
S &y \”-:‘tfifo‘"&::’_ A Acute toxicity test
é}.ﬁ"i’“\%’”{\) Y. ‘ Absorption test

V& SEP CHCRCR Genotoxicityest

£ fsean ¢ Anttinflammatory test
N S .
S Wound healing test

Glucose uptake

A LT SN L

Lower compartment
Porous membrane

§,
V;‘
N
> N\
‘411 V)
e
N
C: O O o O

seed stem cells in the
transwellfor culturing
to 3D intestinal model

In the condition of air
liquid interface

Static condition




Development 0Gui-on-a-chip model

Human-on-a-
chip

Dynamic conditiorito mimic the
dynamic microenvironment in
the human small intestine

ZZTMEC

Cell
monolayer

Thai Microelectronics Center

1975 1990 2010 201s 2020 4

Concept & Scope of Research

Ingestion

mmmmm

Liver/systemic Enterocytes

circulations Static culture I >> >> >> > Systemic on chip

mtegratlon

Organotypic emulation

Apical compartment \ Gut ) "mz::ru:ne,"
| T~ Intestinal epithelial cells R ol

ep-(hehum
Normal flora --
Enteric pathogen

Multilayers of intestinal fibroblast

Microfluidic technology

Intestinal organoid culture

\_ Cell technology development




NaNoTeC!

amember of NSTDA

In hallmmm A Inhalation2 major exposure route of airborne pollutions
exmrm A Air-liquid interface exposure conditiors more physiological relevance to the lung and

better resemble the lung exposure to airborne pollutions

A Platform forin vitro toxicity study of air pollutions & airborne particles

A Toxicity evaluatiorof PM2.5, diesel exhausts, engineered nanoparticles, and
cigarette smoke

Cultexair-liquid interface

cell ex osure module
p = 4B

//////////////
5 £ ////////////////




Zebrafishfzmbryoarf vive): Safety Tkests

Advantages OECD TG236: Fish Embryo Teratogenicity Test

Share 70% genes withumans Acute Toxicity Test

Share 84% diseaselated genes with humans

T e
¢ P R
Transparent Embryos for R@ane Observation 2 SN _ Control
High Reproduction for Higfhroughput Screening / S
Ease of Manipulation and Genetic Modification Treated
TN Yolk ball Excess yolk-
oL g o 3 remnant ball remnant
Minimization of Ethical Concerns
Hepatotoxicity Test Cardiotoxicity Test
— K : B — -~ "'_"J-‘*,___ p ,'ﬂfa\.- A‘ e
ART: 1.25 ng/fish 4 ;—T [
80000 F=17.639; P=0.0000 . 40000 F =9.890: P=0.0006 :
$ 60000 ' b g 30000 T g > Ty
i . o ?_3 D, “, 5--/}}4 '[1_(%
E 40000 5 _g 20000 P — b ""..{(’l» (‘V.AZ()
£ 9 I www.frontiersin.org
2% (40000 e - Neural Transgenic Embryos
d s O
NC Model ART 0 NC Model ART
1.25 ng/fish 1.25 ngffish

: journals.sagepub.com
www.sciencedirect.com



Zebrafishiem

bryosif vivo): EfficacyTtests

Normal

200uMPTU 1mMKA 100 uM IBL 50 yM IBL 10 M IBL

Melanin Quantification Assay

Y/
3

@

Pigment area density
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P e
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Lipid-Lowering Assay
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www.frontiersin.org

In vivoAntioxidant Assay

A Reactive oxygen species
‘E ok
=
8 *
c P
2
L
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«
Sesamin (pM) - - 12.5 25
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Antiangiogenic Assay

Number of SIVs
o N & o ®

Control 5 10 15 20 25
Concentration (uM)

eas (x10* pixels) ~

ORy WAV O N®

Vessel ar

Control 5 10 15 20

Concentration (uM)

Cardiovascular Transgenic Embryos

In vivoAntkinflammation Assay

A
T 2.0 - . *x
= I
a *k
% 2.0 1 —
g .
2 15 -
[=]
=
o 1.0 4
=
©
3 0'5 | I I
[
0
Sesamin (uM) - - 125
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Antithrombotic Assay

Thrombosis inhibition rate/% &

3.0 pg/mL 10.0 pg/mL 30.0 pg/mL

www.mdpi.com



OECD: GL P=ZebiafishsTesting Facility

OECD;GLPRrAnimakTesting »OECD

GLP Certified

* Metabolic physiology and anatomy similar to humans T .
* Genetic H«mtcu of humans (~99% similarity) : c?;gamtz.atnon ?B Ecolnomlc .
e Fasiational peration and Developmen '

» Possible to conduct blood sampling. endoscopy and serial
laparoscopic biopsies

« Costly to maintain, limited approved facilities and
ethical issues
* Long life cycle and uniparity

N @ ’ Quality and Reliable &a
RO -mmmloa ~.M'k'

‘ Available
. tools similar to those
available for rodents (pig) and multiparity
? * Chronic cannulation possible, and stress ‘
~ . ;‘l’;‘ h similar
to humans :
i e Mutual Acceptance of Data
blochasistry i OECD GLP Adherence Signatories by 45 Countries Worldwide
» Distinct physiology and anatomy .
~ Dk e Ll S N
AR ple e a0y sishable UHISNgIavURaa
*Pa ic islet archit di from h @UIAOONAADVIHVBIGN
* Monogeni dels are not representative of most human diséases

ATISTR
M O U NSAUINAUNAIEASNIS WL

P

Thailand OECD GLP
Preclinical Testing Network
(TOPT)

. - OECD Member Countries

Countries/Economies Engaged in Working
Relationships with the OECD
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