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« UDN. 2691 LaU 1-2559 uNtutNATUTad Lau 1 WUdNIVMSS:UUDAKUQIAQUITUDINNISWAQ

« UDN. 2691 LdU 2-2559 UNTULNATUTad Ldy 2 LUdNIVAISILASI:KAaNUUzlawWI:aIHSuUdaqullu
NNISKWAQ

¢ UDN. 2691 LAV 3-2559 uNULNATUTad Lauy 3 WudN1VNISYANS:NT La:A1IvAIaquIludEy
Jaoang

e UDN. 2691 AU 4-2559 unlutnAtulagd Lau 4 wuoNIvAISOLASI:Kanuou:law:Nowand-LAio
dHSUNISUS:LTUWUINYIUDVIAQUITUDINNISWAQ

« pon. 2691 L1dU 5-2559 unlutnAtulad 1du 5 wudNMsUs:LIUANULFYVUDVIaqUATU

« UDAN. 2691 LAV 6-2559 untutnAtulad Lau 6 NISILASIKUUNIODUNAQIYLNATANISNSILDV
uavuuvuwadia

« UDN. 2691 1aU 7-2559 unlutnAtulad du 7 3sUfuainednugumwia:aulanangdIHSUR
UodwhingadavAuunTutnATUTag
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NS:UdUNIsSKWaatuduaaucinil

pUnAUNU lduteuniu wWuuntu
Nanoparticle Nanofiber Nanoplate
SaquiuAdDaneusnagtu SaquIluAlDaMeuanaLiu SaquiluRDameuanagiu
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Udn. 2691 1du 3-2559 unlutnalulad 1§y 3
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piasgiuxNannunaaaiknassuniutnatulad
(Reprint)

* UDN. 3987-2567 unlutnAtulad - ASOUDUASUISIUAULUUATHSUIBIUNISWCUUNIAAWN —
LWUdAQKAN

« UDN. 3988-2567 LNTutNATUlad — MSWIISTUILWaNISWAUUNS:uumsAvdanivtAlaKsuIan
unluntaon

« UDN. 3994-2567 unlutnAtulagd — Youu:u1NISIaANULTUTUUDVIIUDUDUMAUNTU

« pon. 3995-2567 unlutnAtulad — nsujuadugunwua:Ad>LUanaAgiuanIunfvIu

e UDA. 3991-2567 LNTuLtnAtulad - AmAwNAaHSULOUABUDNNIVINYIAMAAS thAtuladua:
udQnSssuU

« UDN. 3996-2567 UNTULNATUIAE - LWUNSDVDINIANUS:NDUAIYLFUTEUNTUBTOWDALUDS —
LNEUNNIHUQUDVYANUTULAWI:LLa:DSIQ

« UDAN. 3989-2567 unlutnAtulag — MSKIANYNIWUDVDUNIABAaLDDSUNTUTagNIsUanansal
swJunvn Staphylococcus aureus
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curcumin, desmethoxycurcumin,

i bisdesmethoxycurcumin AAHE
Uun asiaticoside, madecassoside HPLC
. o 9,/-dimethoxyflavone, 5,7,4’-trimethoxyflavone,
38T 3,9,7,3,4’-pentamethoxyflavone L
W3N capsaisin HPLC
wa terpinen-4-ol, sabinene GC-MS
NINAATOYN? puerarin HPLC
veorng 1 total phenolic compounds o
usyloy (FiUs®@o gallic acid, ellagic acid) YRS AL
Tunseviou mitragynine HPLC
VLN cannabidiol HPLC

A mzanglas andrographolide HPLC



USuruansdadiny

(1iTond1 90%
Tneinguosiisey
[4faan

NANNAFOU =

LADYTNIN
UTLIURDNARAN

(111 20%

Capsaisin — —

1.0 %

FN6i0818 1 g
il Capsaisin 0.01g
=10 mg

RoNLAD Capsaisin

08NtoY 9 mg

Foumdoogatios
7.2 mg
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. Apsnvifhumalafivunzay

. RgoUADYTNINTINN2EISN (50 °C

30 U)

* https://doi.org/10.1002/slct.202104045 16
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Anganelas

sox (fiu 300 nm

fox iy 500 nm

Ao iifiu 0.5

foviifiu 0.5
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WATANITNTLLIWAILUUNAI® (Dynamic light scattering, DLS)

*  YUIRYUNIA

(hydrodynamic diameter)

Laser source

*  NITNTSINRVYUINDUNVR
(polydispersity index)
. FneTmN (zeta potential)
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umsgundadudgaamnssusyniauluinifivansadaeayulns

1. wen. 3076-2563 oynaunTudnifuansaimuiiudu (Turmeric)

2. uon. 3077-2563 synmipunlusdnifivansaimauaun (Centella)

3. UoN. 3343-2564 Ol,gmﬂuﬂTuﬁnLﬁum?aﬁhﬂs‘zmaﬁﬂ (Black ginger)

4. uon. 3488-2565 aynaunludnifivansadanin (Capsicum)

5. 1eN. 3489-2565 ayniaunludinifivaisada (wa (Phlai)

6. 1on. 3748-2567 ayniaunludnifivansadnuzeiuiion (Indian gooseberry)

7. uen. 3749-2567 sympunlusinifivansainniiam3owd (Pueraria)

8. (§9) won. 4321 — 2568 synpunluinifivaisadnlunszviou (Kratom leaves)
9. (§ 1) won. 4328 — 2568 sunaunludnifivansanamioyes (Hemp)

10. (§79) won. 4385 - 2568 synaunluinifivansaiaiinnzanelas (Andrographis)
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Iasvnisaaiauniu (NanoQ)

Zzz@33 anAuluinalulaginous:nAlng

A Nanotechnology Association of Thailand

anuruwovaainunlu (NanoQ)

Sample tested for
NANOTECHNOLOGY

v’ Anti-bacterial
Nano ¢ Water repellent
XK xxkx

T Timhﬂr 1.

“aarmnuniu”tdunisasioviasTIulinunaanaun
unlu JOLFSUTHRWAO WA La:WIHUSN1SO:TAAs:HUN
flVDSHSSSUTUNISNISSADUA:ADIUSUNQBDUCIDRIIEIU
1NYITDY IWDEAS:AUANULEDUUIRAURKEO Runu
S1HUY IAN WIBUSNS soudivadiulndaiiatunists
WaaAuAUTUIBEAURUSTAA Buod:tdunisasivndiuy
LWUUOVIRANAQ AT WIRUSAIS wa:aa1alagysiuuoy

Js:=LtnA
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Sample tested for : Sample tested for:
NANOTECHNOLOGY NANOTECHNOLOGY

Nano_) S— " Nano

Tested No. IM xx xxxx Tested No. RM xx xxxx

annAnn TumaTulasuslssmnalne guneunlumalulatuvalszmnalne
Nanotechnology Association of Thailand Nanotechnology Association of Thailand

& /

%)

neuWaRsiausiuNTU (Nano Product) NANIRNAU (Raw Materials)

Sample tested for :
NANOTECHNOLOGY
Intermediate Nanoproduct
Nano
Tested No. IM xx xxxx
aunanulumalulagumstlszmelng
Nanotechnology Association of Thailand

A

NEuWARSUTUNTUTUNAN nauoynIAUnTuinifiu
(intermediate nanoproduct) (Nanoencapsulation) 25

Sample tested for :
NANOTECHNOLOGY

Tested No. RM xx xxxx

e
i lumalulasumatlszmnalne
Nanotechnology Association of Thailand

J




naunaantunuilu (Nano Product)

Sample tested for :

NANOTECHNOLOGY

e

_—_
Tested No. IM xx xxxx

ANt TumaTulasumstlszmalne
Nanotechnology Association of Thailand

WaOATUNNUS:NDUAI8IaqUITURSDIINISIBUN
TutnATuTagtunIswaa ua:AovaLiuanutu:n
anAWSdUtEVILtU 4 nau Taun Jua:zans
lA3DU Juno wanadn ua:wsiion wu avlau
U wlivsawsnulagudolBouuanise Jgudv
[@ouuniiEe TanaaAtunGovidauuawlAy
2gvladEVRUVAVCDIUT

- gugonunniSe

- d=Nouun
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naiuwénﬁmﬁuﬂuﬁ"unaw (iIntermediate nanoproduct)

. * WAaAUNNUS:NoUadE3aqUITURSDUNISIEUN

Sample tested for : utnAatutlagtunisWwaa wagvluogtuanuau:n
NANOTECHNOLOGY v

wSoulBviu NJUuADVWIUNS-UDUNISWAN

Tested No. IM xx xxxx

=
guranu TumaTulasumstssmalne

Nanotechnology Association of Thailand lWUlﬁU lU.U WaUﬁUHTSSU H-S“aﬁa\)p‘i-]u

ASzUdUMSTUSU oguwaantun Lsu La

watadnniasuds:=nouuovouyniAuIlu 1Qg

[

WaaAundaviinanisnadaauauuans

uid

27



Sample tested for:
NANOTECHNOLOGY

Raw Materials

Tested No. RM xx xxxx

=
anaunlumalulasumalszinalng
Nanotechnology Association of Thailand

yuQtuygov 1 - 100 undLwWas 3§

)
s

L

ClL

Wudandutuns:uoumswaatriaaldu

a0AUANWSDUIBVIU Saqldpvldung

=

daqunlu daqlasvasivounlu Ksolaqni
ASIBUNTULNATUTASTUNSUDUNISWAQ
lBU suNAIAUNTUNDYAT NPUNTUAISUDU

DUNAUNTUWDALUDS
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navaumaulunnliu (Nanoencapsulation)

Sample tested for:
NANOTECHNOLOGY

Tested No. RM xx xxxXx

auanunlumalulasuusdszmealne
Nanotechnology Association of Thailand

aunAUNTUANLAU LWuaunIATAsVasvUNTUN

LAUANaIsSIIATULWOIRDIGigsAMMwedUUTU

n
[ ]

H321WDUSUUSVaUUasURTLWoUS:a0AUDY
a1saAry Tags:uuHpHUa W sauldnonau
luduua:nauwoaluds uazguunatHadiany
500 uNluLlAs TQgWAANTUNCDVUNANIS

naaoauauudins:uln
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dotuanuas doddo81v  adUnNdunsS:udU Technical Nanotechnology Licensed
naasu ASKNaQ Committee association

' Committee

waansunuilu (nanoproduct) ) /ﬂéuwﬁnﬁmﬁu1tuﬁ:una1o (intermediate nanoproduct)\\
naudanav (Raw Materials)

3 w Anti-bacterial nausumawluiniu (Nanoencapsulation)

| @_ or
Water repellent
kk Nanoscale Aruausa j \

[/

Nanoscale
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NANOTECHNOLOGY ASSOCIATION OF THAILAND

anauunluinaluladukods:inslng
poauUs:misiiislias NanoQ un 6 gusznaumslns
wSauwWads NanoQ wwdn 3 njuasoanudaluligusinng
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--------------------- - -
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ZZ@@SSS aunauluinalulagirods:nalng

Nanotechnology Association of Thailand

Ins : (02) 564-7100 cio 6598
Uoho : (089) 183-7123
info@nanoassociation.or.th
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TEC

Nanocharacterization Research Team (NCH) NSO

 Characterization instruments
 Microbiological tests

* Contracted research
* Technical services

« Characterization technique
Improvement

* Protocol development

» Certified reference materials

W7 e Instrumentation and protocols
* Thai industrial standards S Encapsulated herbal extracts
Y




S1UNISUSAISILAST:KNQddU

No. Equipment No. Equipment No. Equipment No. Microbiological test
1 |DLS for lab (NANO-ZS) 14 |TEM 95 Differential Scanning 36 |AATCC147
Calorimetry (DSC
2 |DLS for lab (Ultra Pro) Gl _ 37 |JIs L1902
15 |FIB FE-SEM 06 |Thermogravimetric Analysis 38 |CLSI M2.ATT

3 |DLS for 1S017025 (NANO-ZS) (Netzsch)

Mastersizer / Laser Scattering M 97 Thermogravimetric Analysis EAEATCC 100
4 |Particle Size Distribution 17 |Fluorescence (Mettler) 40 |JIS Z 2801

Analyzer Stereomicroscope og |Weathering testing Oven 41 |1S022196
5 |UV-Vis Spectrophotometer 18 |Optical Microscope (Q-SUN) 42 |CLSI M7-A9 (MIC/MBC)
6 UV-Vis-NIR 29 Weathering testing Oven 43 |ASTM E 2149

Spectrophotometer 19 |GC-MS (Q-UV) 44 |1S027447
7 |Fluorescence Spectrometer 20 |GC-Ms/Ms 30 |AFM SEIKO SPA400
8 [FTIR 31 |AFM SEIKO SPA300HV No. Sample preparation

21 |LC-MS/MS : : :
9 |IcP-MS 32  |Bio AFM 45 [Microwave digestion
10 |Confocal Raman spectroscopy g L 33 |Material AFM 46, |Raactlyes
47 [Nano coater for EM
11 |AFM-Raman spectroscopy 23 |uHPLC 34 |[Contact Angle Meter :
12 |XRD ~ surtface arlea an(dBE'?)ros“y 35 |Nano Mechanical Tester 48 |Sputtering
meter analyzer :

13 |Bench Top XRD it LEUILEE




Dynamic light
scattering (DLS)
s and

« measures size of particles dispersed in solution from M t .
0.3 nm to 10 pm and analyzes surface charges on the aS e rS |Ze r
particle surface

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

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




Electron

Scanning electron Scanning electron -
mlcroscope (E-SEM) mlcroscope (FIB FE-SEM) m ICrOSCO pe

magnification up to 300000 magnification up to 1000000
times times

certified by ISO/IEC17025 in FIB can cut for intra-material
the range of 100-1000 nm measurements

Transmission electron microscope
(TEM)
« magnification up to 1500000 times




AFM SEIKO SPA400 AFM JPK
Bio AFM

Atomic
Force
Microscopy

(AFM)

 analyze roughness, mechanical properties and electrical
properties of material surfaces
« certified by ISO/IEC17025 in the range of 100-1000 nm




Mechanical Nano Mechanical Tester (NMT)

Nano-indentation test: use a small indenter at
nanoscale to microscale to press the sample surface

and Su rface to study strength and pressure resistance

« Nano-scratch test: drag the indenter onto the

a na IYSis sample surface with the specified force to study the

strength and scratch-resistance

» Nano-wear test: use the indenter with a specified

pressure to study the strength and adhesion of the eI
coating
Contact angle
Hydrophobic
« evaluate the wettability of a solid surface by dropping a N —
solution such as water, alcohol, or other chemicals onto the

surface

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

Hydrophilic




Chemical Analysis

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

» Used for separating, identifying, and quantifying chemical
compounds, particularly in complex mixtures

GC-MS, GC-MS/MS

« analyze type and quantity of volatile organic chemical
compounds

ICP-MS

 a highly sensitive analytical technique used for detecting and
quantifying trace elements and isotopes in various sample types

« combines an inductively coupled plasma (ICP) source with a mass
spectrometer (MS) to achieve ultra-low detection limits




Chemical Analysis

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

Confocal Raman Spectroscopy

» provides information on vibrational modes of molecules

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

» 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

» used to study the fluorescence properties of molecules by measuring the emission
of light

UV-Vis-NIR Spectroscopy

* measures the absorption and transmission spectra in the range of 200 — 2000 nm
giving information about electronic transitions, band gaps, and optical properties



Thermal and Stability Analysis

Thermalgravimetric Analysis (TGA)

 study the thermal stability and composition of materials
by measuring weight loss as a function of temperature

« provide information about decomposition, oxidation, and
moisture content

Weathering testing oven, Q-SUN

« simulate humidity and sunlight spectral range

 cover UV, visible light and infrared

 suitable for testing the color of textiles or printing
inks

UV accelerated weathering tester, QUV

« simulate weather conditions in UV range

 deterioration of materials after long periods of use

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

Q-Sun (xenon arc)
295-800 nm

Q-UV (fluorescent UV)
300-400 nm



Microbiological Tests

Qualitative test

AATCC 147 Textile materials:
Clear zone of inhibition

JIS L 1902 Textile materials:
Colony plate count method

CLSI M2-A11 Clear zone by
Disc-diffusion method

Quantitative test

AATCC 100 Antimicrobial fabric test
(% reduction)

JIS Z 2801 and ISO 22196
Antimicrobial activity of plastics and
other non-porous surfaces (%
reduction)

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

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

ISO 27447 Test for Antimicrobial
activity of photocatalytic materials
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