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NanocharacterizationResearch Team (NCH)

Service

Standard

Research

NCH

ÅCharacterization technique 

improvement

ÅProtocol development

ÅCertified reference materials

ÅInstrumentation and protocols
ÅThai industrial standards

ÅCharacterization instruments

ÅMicrobiological tests

ÅContracted research
ÅTechnical services

DLS, E-SEM, AFM

Encapsulated herbal extracts



Our Facilities: Instruments and Services

No. Equipment

1 DLS for lab (NANO-ZS)

2 DLS for lab (Ultra Pro)

3 DLS for ISO17025 (NANO-ZS)

4

Mastersizer / Laser Scattering 

Particle Size Distribution 

Analyzer 

5 UV-Vis Spectrophotometer

6
UV-Vis-NIR 

Spectrophotometer

7 Fluorescence Spectrometer

8 FTIR

9 ICP-MS

10 Confocal Raman spectroscopy

11 AFM-Raman spectroscopy

12 XRD

13 Bench Top XRD

No. Equipment

14 TEM

15 FIB FE-SEM

16 SEM

17
Fluorescence 

Stereomicroscope

18 Optical Microscope

19 GC-MS

20 GC-MS/MS

21 LC-MS/MS

22 HPLC

23 uHPLC

24
Surface area and porosity 

meter analyzer (BET)

No. Equipment

25
Differential Scanning 

Calorimetry(DSC)

26
Thermogravimetric Analysis 

(Netzsch)

27
Thermogravimetric Analysis 

(Mettler)

28
Weathering testing Oven

(Q-SUN)

29
Weathering testing Oven 

(Q-UV)

30 AFM SEIKO SPA400

31 AFM SEIKO SPA300HV

32 Bio AFM

33 Material AFM 

34 Contact Angle Meter

35 Nano Mechanical Tester

No. Sample preparation

45 Microwave digestion

46 Reactive-ion etching

47 Nano coater for EM

48 Sputtering

49 Centrifuge

No. Microbiological test

36 AATCC147

37 JIS L 1902

38 CLSI M2-A11

39 AATCC 100

40 JIS Z 2801

41 ISO22196

42 CLSI M7-A9 (MIC/MBC)

43 ASTM E 2149

44 ISO27447



Dynamic light 
scattering (DLS)
and
Mastersizer

DLS 

Å measures size of particles dispersed in solution from 

0.3 nm to 10 µm and analyzes surface charges on the 

particle surface and 

Å certified by ISO/IEC17025 in the range of 50-1000 nm

Mastersizer 

Å measures size of particles dispersed in solution from 

10 nm to 3 mm



Electron 
microscope

Transmission electron microscope 

(TEM)
Å magnification up to 1500000 times 

Scanning electron 

microscope (E-SEM)
Å magnification up to 300000 

times

Å certified by ISO/IEC17025 in 

the range of 100-1000 nm

Scanning electron 

microscope (FIB FE-SEM)
Å magnification up to 1000000 

times

Å FIB can cut for intra-material 

measurements



Atomic 
Force 
Microscopy 
(AFM)

AFM SEIKO SPA400 AFM JPK

Bio AFM

Å analyze roughness, mechanical properties and electrical 

propertiesof material surfaces

Å certified by ISO/IEC17025 in the range of 100-1000 nm



Mechanical 
and Surface 
analysis

Nano Mechanical Tester (NMT)

Å Nano-indentation test: use a small indenter at 
nanoscale to microscale to press the sample surface 
to study strength and pressure resistance

Å Nano-scratch test:drag the indenter onto the 
sample surface with the specified force to study the 
strength and scratch-resistance

Å Nano-wear test: use the indenter with a specified 
pressure to study the strength and adhesion of the 
coating

Contact angle 

Å evaluate the wettability of a solid surface by dropping a 

solution such as water, alcohol, or other chemicals onto the 

surface

Å the angle formed between the liquid droplet and the solid 

surface, providing insights into surface energy, adhesion, and 

hydrophobicity/hydrophilicity



Chemical Analysis

HPLC, uHPLC, LC-MS and LC-MS/MS

ÅUsedfor separating,identifying,andquantifyingchemical

compounds,particularlyin complexmixtures

GC-MS, GC-MS/MS

Å analyze type and quantity of volatile organic chemical 
compounds

ICP-MS

Åa highly sensitive analytical technique used for detecting and

quantifyingtraceelementsandisotopesin varioussampletypes

Å combinesan inductivelycoupledplasma(ICP) source with a mass

spectrometer(MS) to achieveultra-low detectionlimits



Fourier Transform Infrared Spectroscopy (FTIR)

Åanalyze functional group of the sample by measuring the infrared absorption

Confocal Raman Spectroscopy 

Åprovides information on vibrational modes of molecules 

Åcan be used to study molecular bonding, crystal structures, and defects in materials

ÅConfocal 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

Åused to study the fluorescence properties of molecules by measuring the emission 

of light

UV-Vis-NIR Spectroscopy

Åmeasures the absorption and transmission spectra in the range of 200 ²2000 nm 

giving information about electronic transitions, band gaps, and optical properties

Chemical Analysis



Thermal and Stability Analysis

Q-Sun (xenon arc)      Q-UV (fluorescent UV)
295-800 nm 300-400 nm

Thermalgravimetric Analysis (TGA)

Å study the thermal stability and composition of materials 

by measuring weight loss as a function of temperature

Å provide information about decomposition, oxidation, and 

moisture content

Weathering testing oven, Q-SUN

Å simulate humidity and sunlight spectral range

Å cover UV, visible light and infrared

Å suitable for testing the color of textiles or printing 

inks

UV accelerated weathering tester, QUV

Å simulate weather conditions in UV range

Ådeterioration of materials after long periods of use

Å suitable for durability testing such as roofing, coating, 

plastic work, etc.



Microbiological Tests
Quantitative test

Qualitative test

Å AATCC 147 Textile materials: 

Clear zone of inhibition

Å JIS L 1902 Textile materials: 

Colony plate count method

Å CLSI M2-A11 Clear zone by 
Disc-diffusion method

Å AATCC 100 Antimicrobial fabric test 

(% reduction)

Å JIS Z 2801 and ISO 22196 

Antimicrobial activity of plastics and 

other non-porous surfaces (% 

reduction)

Å CLSI M7-A9 (MIC/MBC) Minimal 
inhibitory concentrations 

Å ASTM E 2149 Antimicrobial activity of 

antimicrobial agents under dynamic 

contact conditions (% reduction)

Å ISO 27447 Test for Antimicrobial 

activity of photocatalytic materials



Nano Safety and Bioactivity 
Research Team (NSB)



NSBResearch Team plays an important role in research and development of predictive models and testing 

methods for application in environmental, health & safety evaluation, bioactivity assessment and efficacy 

studies

Nano Safety and Bioactivity Research Team (NSB)

In vitro and in vivo model 
for safety and bioactivity assessment

Nanotechnology

Cosmeceuticals

Nutraceuticals

Food/Feed industries

Medicine
Research & Development

- Predictive model development
- Testing protocol development 

Company

Regulation

Research 
institute



Safety testing platform

PhototoxicityOECD 432  Skin sensitization OECD 442E

Genotoxicity OECD 487

Skin irritation OECD 439 

Acute toxicity OECD 236

PhotoreactivityOECD 495  

Skin absorption/permeation OECD 428  

safety testing platforms following OECD 
guidelines for cosmeceuticals products



Safety and efficacy 

testing platforms for 

nutraceuticals, food 
and food supplement

2D and 3D cells from internal 

organs such as small intestine, 
lung and pancreas



Safety and efficacy testing platform using 3D-intestinal model

Application 
ü Acute toxicity test

ü Absorption test

ü Genotoxicitytest

ü Anti-inflammatory test

ü Wound healing test

ü Glucose uptake

Intestinal organoids Air-liquid culture

3D-intestinal model

Villin ZO-1

seed stem cells in the 

transwellfor culturing 

to 3D intestinal model 

in the condition of air 
liquid interface

Static condition



Cell technology development

Development of Gut-on-a-chip model

Dynamic condition to mimic the 

dynamic microenvironment in 

the human small intestine



Inhalation 
exposure

ÅInhalation²major exposure route of airborne pollutions

ÅAir-liquid interface exposure conditions²more physiological relevance to the lung and 

better resemble the lung exposure to airborne pollutions

ÅPlatform for in vitro toxicity study of air pollutions & airborne particles

ÅToxicity evaluation of PM2.5, diesel exhausts, engineered nanoparticles, and 

cigarette smoke

Cultexair-liquid interface 
cell exposure module



Zebrafish Embryos (in vivo): Safety Tests

Hepatotoxicity Test Cardiotoxicity Test Neurotoxicity Test

OECD TG236: Fish Embryo 
Acute ToxicityTest

Teratogenicity Test
Advantages

× Share 70% genes with humans

× Share 84% disease-related genes with humans

× Transparent Embryos for Real-Time Observation

× High Reproduction for High-Throughput Screening

× Ease of Manipulation and Genetic Modification

× Minimization of Ethical Concerns

www.sciencedirect.com
journals.sagepub.com

www.frontiersin.org
Neural Transgenic Embryos



Zebrafish Embryos (in vivo): Efficacy Tests

In vivo Antioxidant AssayMelanin Quantification Assay

Lipid-Lowering Assay

In vivo Anti-inflammation Assay

www.frontiersin.org

www.mdpi.com

Anti-angiogenic Assay Antithrombotic Assay

www.mdpi.com
Cardiovascular Transgenic Embryos



OECD GLP Zebrafish Testing Facility

OECD GLP Animal Testing 
Facility in Thailand

Quality and Reliable Data

Mutual Acceptance of Data 

MOU: 
Thailand OECD GLP 

Preclinical Testing Network 
(TOPT) 
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