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Health RDA1 Prevention, diagnosis RDA 1.1 Nanosensors for diagnosis and screenin
& and treatment of important RDA 1.2 Vaccines and nanomedicine
TP |diseases RDA 1.3 Medical materials
i “RDA 2.1 Nanocosmeceuticals and encapsulated Thai herbal active
RDAZ2 Utilization of natural l ingredients
products and biodiversity /

| RDA 2.3 Nanotechnology for animal health and feeds

| RDA 3.1 Controlled release fertilizers, plant nutrients and pesticides
control of insects and pests .~ | RDA 3.2 Improvement of sail condition and remediation

RDA4 Postharvest - _RDA 4.1 Nanomaterial for food packaging and preservation

technology and food packaging / ' RDA 4.2 Nanosensors for agricultural products |

Agriculture
&
Industry

RDA3 Improvement of
agricultural process and

|
| RDA 2.2 Nutraceuticals based on nanotechnology J
J
]
J

1 Nanocatalysis and nanomaterials for energy production, storage ]
RDAS Nanomaterials for
Energv ene’gy am environment > ?.)A 5.2 Green Tan UfaCI]Jrin teChn0|
& | RDA 5.3 Nanostructure E carEnn caEture ana conversion I
Sl :g“::st:gf"tleﬁgorbogvfor __RDA 6.1 Nanotechnology for drinking water
remediation |_RDA 6.2 Nanotechnology for waste water treatment

RDA 7.1 Nanosafety and risk assessment

RDA 7.2 Mational lab oratory network fornanescale characterization and
anabysis

RDA 7.3 Nanoscale fabrication and precision instruments
RDA 8.1 Nanoelectronics

RDA 8.2 Nano functional textiles for advanced applications
RDA 8.3 Emerging technologies

RDAZ Physical and regulatory
infrastructure

Physical
Infrastructure

Technology
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secure societies Packaging RDA7 Physical and
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1. Prevention, diagnosis and treatment of important diseases

1.1 Nanosensors for diagnosis and screening

1.2 Vaccines and Nanomedicine

1.3 Medical materials

. Utilization of natural products and biodiversity

2.1 Nanocosmeceuticals and encapsulated Thai herbal active ingredients
2.2 Nutraceuticals based on nanotechnology

2.3 Nanotechnology for animal health and feeds

. Improvement of agricultural process and control of insects and pests

3.1 Controlled release fertilizers, plant nutrients and pesticides

3.2 Improvement of soil condition and remediation, especially smart soil
. Postharvest technology and food packaging

4.1 Nanomaterials for food packaging and preservation (Smart packaging)
4.2 Nanosensors for agricultural products

. Nanomaterials for energy and environment

5.1 Nanocatalysis and nanomaterials for energy production, storage and utilization
5.2 Green manufacturing technology

5.3 Nanostruture for carbon capture and conversion

. Nanotechnology for water treatment and remediation

6.1 Nano filtration for drinking water

6.2 Nanoscale materials for waste water treatment
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7.3 Nanoscale fabrication and characterization facilities
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R&D Agenda 1 - Prevention, diagnosis and treatment of important diseases; R&D
Area 1.1 - Nanosensors for diagnosis and screening

R&D Agenda 1 - Prevention, diagnosis and treatment of important diseases; R&D
Area 1.2 - Vaccines and nanomedicine

R&D Agenda 1 - Prevention, diagnosis and treatment of important diseases; R&D
Area 1.3 - Medical materials

R&D Agenda 2 - Utilization of natural products and biodiversity; R&D Area 2.1 -
Nanocosmeceuticals and encapsulated Thai herbal active ingredients

R&D Agenda 2 - Utilization of natural products and biodiversity; R&D Area 2.2 -
Nutraceuticals based on nanotechnology

R&D Agenda 2 - Utilization of natural products and biodiversity; R&D Area 2.3 -
Nanotechnology for animal health and feeds

R&D Agenda 3 - Improvement of agricultural process and control of insects and
pests; R&D Area 3.1 - Controlled release fertilizers, plant nutrients and pesticides
R&D Agenda 3 - Improvement of agricultural process and control of insects and
pests; R&D Area 3.2 - Improvement of soil condition and remediation, especially
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gﬂﬁ 3-10: R&D Agenda 4 - Postharvest technology and food packaging; R&D Area 4.1 -
Nanomaterials for food packaging and preservation (Smart packaging)

gﬂﬁ 3-11: R&D Agenda 4 - Postharvest technology and food packaging; R&D Area 4.2 -
Nanosensors for agricultural products

gﬂﬁ 3-12: R&D Agenda 5 - Nanomaterials for energy and environment; R&D Area 5.1 -

Nanocatalysis and nanomaterials for energy production, storage and utilization

gﬂﬁ 3-13: R&D Agenda 5 - Nanomaterials for energy and environment; R&D Area 5.2 -
Green manufacturing technology

gﬂﬁ 3-14: R&D Agenda 5 - Nanomaterials for energy and environment; R&D Area 5.3 -
Nanostruture for carbon capture and conversion

gﬂﬁ 3-15: R&D Agenda 6 - Nanotechnology for water treatment and remediation; R&D Area
6.1 - Nano filtration for drinking water

gﬂﬁ 3-16 :  R&D Agenda 6 - Nanotechnology for water treatment and remediation; R&D Area

6.2 - Nanoscale materials for waste water treatment

gﬂﬁ 3-17 : R&D Agenda 7 - Physical and regulatory infrastructure; R&D Area 7.1 - Nanosafety
and risk assessment

gﬂﬁ 3-18: R&D Agenda 7 - Physical and regulatory infrastructure; R&D Area 7.2 - National
laboratory network for nanoscale characterization and analysis

gﬂﬁ 3-19 : R&D Agenda 7 - Physical and regulatory infrastructure; R&D Area 7.3 - Nanoscale
fabrication and characterization facilities

gﬂﬁ 3-20: R&D Agenda 8 - Exploring cross-platform and key emerging technologies; R&D
Area 8.1 — Nanoelectronics

gﬂﬁ 3-21: R&D Agenda 8 - Exploring cross-platform and key emerging technologies; R&D
Area 8.2 - Nano functional textiles for advanced applications

gﬂﬁ 3-22: R&D Agenda 8 - Exploring cross-platform and key emerging technologies; R&D
Area 8.3 - Emerging technologies
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Dwight D. Eisenhower
The thirty-fourth President of the USA.
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v

wussiungudurlumalulaguin @
(W.f. 2555-2559)

AMUAAALAN AMUAAIALANN

henu/fideades ALY

y N9V YIANIY WAZLAUNISIVYLAZWAIUN
unluwaluladveslszndlng

L Audsiuiduniatie
malulaBuaziming || Wusiiasarunduida
Wy luwmalulad duniumalulad

GIATEIITH L
38N8UDdN

JUN 2-1 : nszuaumsdaviuauitmansideuasimununlumalulag
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Fumpumsdnvuauiivmg  usufitmienisidouasinunlumeluladic  msfidomasouagu
wazanansasuiunsiussgimanelded ensuaussarudesmsdingn msdaviuwuiiime Hiansan
drulsznausineg Miieates HUVNeNSsEaNALARiuaNgTdulddudevan Tnefitunoussioluil

1. Uizsqmmum’mﬁmLﬁumﬂmﬂqma’mmimLLa8‘36{1’1m’uﬁ@ﬁmum’ﬁzmﬁﬁaLLazﬁmu’l (R&D Agenda)

YoausumimnMAdeuazianunlumelulad fneuaussaiginIsmAgavnTsi (MARWIN A)

2. Ussquanzaynssunanalinves au. $1u7u 2 ade itermun R&D Agenda Tideulesiy adaumes
WminguarAufieIn1svedinularenamnssd (A1AKWIN )

Uszyunquiinideann 12 viesUfumn1sves au. 993U 6 A
Useruanigvhaudavhusuiitinanisidowssiauulumalulad S1uau 4 ads
Useruanizvhaugosdaviusnditmsnsifouasianuilumalulad S 10 s

o U kW

Waue (319) wruithmanideuasiamununlumalulad (w.e. 2556-2559) Aeiuseyunnznssuns
UIINT AU

wruiinendouasianuilumaluladifuusuiidin (NanoTRM is alive) fe @unsafmuILay
Ususaldegnasiaiiles Bamgu adesn wnzaunglidediin munnudeinismaasugiauasdsauiisssou
uazsuLUsIsEIEaN 19U dsnnggeeny Tedsansvusenaansavesmideiamalulal uazdswanszvu
siummA emsmeuauesiingm Masgazdesimusliinszuumsiamauyssiiunalunmen fnnusnd
LﬁmwaiumiﬂizLﬁum'mmmzauﬁmﬂﬁﬂ%’wqﬂLLmuﬁﬁﬁmﬂLLazLmeqmwﬁLﬁumuﬁ]wd’am 1

mMTeTziains mudiEe guasauastesfaiiAntuanmasiurumauuamaiisey Bluusd
thmsnsisouagiannulumelulad (wa. 2553-2556) lgninanfinnsanlumsdmiumuiivmensidouas
staunnulumelulad (n.e. 2556-2559) atfuiane

2.2 wruiiviniamalulad (Technology roadmap)

a o S oa a4 A a o =~ v =~
wundmanalulag fe  sealuniseiuiensruiuimumalulaguasnsussendldimalulad
etlgnisiaumdndusinuarudeinisvemain lnaidunisnuanannuiauineimansuazmalulad
WNAUNITIIMNULAE AL NEAS M wazn15ANTuIYeIRIANT TauviaauaiuInislunssey nsussdy
= = i < I M v o %
wazmsidenmadensiiag Adulul weddidmaneaunlanvuall
wutmandesasiauulumealulad lalianuddydeainuaenndoiuwnumieg auilasey
Tluund 1 Tegsunszuiunsmisetugnsenanaiuazgtengluauninetemdumiisnuniasy aadu
nsAnY MAgaamngsy wavinddeves Ay laeunisieseiiieliinAnuienlessening AURBINTg
Y9901ARREIMNTIH  winlduuazauanansanamalulad asdanuilumaideuasinuw lassadeiugu
wagnsnensidndu Whdedulugisadunaiiie wazasuraluglvetunugiilasadne weliiesnanis
hanudnlakazazandonisdeansnmelunas seningeedns

wuAthmomsavaa:wruuiunalulaguovUsinAlng (Nanote




2.3 1A59a519AULUY (Template)

lassadefuLUUYaEUIvIINTITekasiau U lumalulad  fesruszneuiduddutunidfny
U 4 T FIENTOUTTHLLIAMANRATUAULAYINFUARYRIWAT sAUTENBY (FUN 2.1)
1. 9195zn53deuasiaun (R&D Agenda) : uansUszliudun1sideuasiinuiiyadu 1Anduain
NMSAITUIANUABINIT LazAnuAWlLNTTAIUITDIMUIBUNINEITD0IUTEINA
o Sad o o . a o v . .
2. WadugnananAsy (Key achievement) uansiaud (Product) LLazmiiJiszqﬂﬂ% (Application)
a W ado & A g w o a
walulagnan (Key technology) : uanuwalulagiandudielinsaiiunuussaratasnauaues
senguraniaalmnanelsnsemteuasimuisinii wu welulaggu (Platform technology)
A a . Ql'd o w ‘:I'RJ Yo LY :’; 1 ) Y 1
selnAluladunan (Core technology) NidlanudAgideslasunisiautulng nislasunisaesen
IINVBILAY
[ ao & o a = = ¢ A = o W
4. nIwensnIndulun1saniiunis (Resource) : Famufivgunsal in3eaile Uz uaziawA

Y [y

(UnIFeazinivy

o = o a o
Haae) Aldlunisaduayunsive

wunthmomsagiamnuiunaluladuovUs:nAlng (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559
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[ Agenda A ] [ Agenda C J I Agenda E J -Trends
| Agenda B J [ Agenda D J R

l Rigducttbnplication s J - Product specification
o - Target(prototype/
[ Product/Application B () ] paper/patent)
[ Product/Application C O OJ

[ Key technology A J
- echnique
[ Key technology B ] Atribute carget
| Key technology C ]

Manpower
pO - Human resource
- Budget
Resource R&D budget - Equipment
-M t
Instrument budget “Network

PN Y o A o a v ) a
JUN 2-2: Tassadasunuureawuitinamsidewasinuiuilumelulad

Product/Application A l AliunIslag Fu.

Product/Application B J afiunsiaeaudaududasmuuilumealulad (CoE)

Product/Application C 'DJ Aiiunsiag e uazaudnnudamuulunalulag (Cok)

IwuAthmomsavaiawruuiunalulaguoous:inAlng (Nanotechnology roadmap @ NanoTRM) UW.A. 2556-2559






“It 1s not the strongest of
the species that survives,
: nor the most intelligent,
“. but the one most responsive
' to change.”



unn 3
uwuRthnwMs3dgua:wauunfuinalufad (w.A. 2556-2559)
(NanoTRM)

3.1 AMWSINVILNUNUINIINITIE AU UMAIULaE (W.A. 2556-2559)

mMstmuansEMATenagiann vounmATouarianneszyosduseneudify Guduanmsmumu
2530Un35% (Literature review) W National Nanotechnolgy Initiative (NNI)3, NANOfutures environment®,
Youafildarnnsduuain ISl web of knowledge uazmsfiansanauduiusuazauaonadosiutimie
YDIUNUANY WU WAL ATYgRILaedRULiaNR atufl 11 (e, 2555-2559) uleuneuagunuivenmans
weluladuazuinnssuusiand aduil 1 (we. 2555-2564) ulsunonazgnsmaninsidouianiatui 8
(W.f. 2555-2559) nseuulsuienisiauuilumalulagvessemelng (w.a. 2555-2564) whuwsiunguduily
welulaBuand (e, 2555-2559) s dumeuiiddylduinisinnsanmanudeinisvomain gauds
gnseulenadnauaninsa uunltumalulad sudminensidnduardedd iunsussguszanaudaiu
INENTIAMA LATAMTOUNTIUNTIMATAYDY AU. (AIANUIN 1)

Mnnszuunsiiuadisiy iliamsaasunmsmvesusuitvnensidouagiaundniud

1
Yo A

WA, 2556-2559 (3UT 3-1) TugUuuuusugilaseaislddad

1. 2152M1539euazWaIUY (R&D Agenda) : Usznaumis 8 115g laun
1) nsUeeiu n15ATI93H9RY LLasmi%’ﬂwﬂiﬂﬁﬁmmﬁﬁ@ (Prevention, diagnosis and treatment
of important diseases)
2)  M3ltUszleriaNNERANSITUYIR azANRaINANENIsTININ (Utilization of natural products
and biodiversity)
3)  NMSITRUINTZUIUMITIMTNYAT NMIMUANLIAILGEARSIY (Improvement of agricultural process
and control of insects and pests)
4) LVlﬂIuIagwﬁﬂﬂ’liLﬁULﬁU’JLLﬁ%Uiiﬁgﬁmsﬁm‘Mﬁ (Postharvest technology and food packaging)
5) 5&@UWIULW@W5NWLL@8?QLL’mélan (Nanomaterials for energy and environment)
6) wilumallafdmiumsraniiensulnauasmstitmh (Nanotechnology for water treatment
and remediation)
7) Iﬁiaa%’wﬁugmmﬂmﬂmwLLazﬂQizLﬁ&JU (Physical and regulatory infrastructure)
8) wlﬂiuiaﬁgﬁuuasLmﬂiuiagqﬁmmi (Exploring cross-platform and key emerging technologies)
AsouRguASamDStnevidn 4 adases Beszyllunseuilovnemaiannunlumeluleivessmdle
(WA, 2555-2564) uUUTENBUAIY AUAMLATNITUNNG  INUATLAZDIMNT AAIVNTIUNITHER WA
Lardunday

®>The National Nanotechnology Initiative (NNI) is a multi-agency U.S. Government program that coordinates Federal efforts in nanotechnology
Jayav1n www.nano.gov

* NANOfutures environment is an ETIP European Technology Integrating and Innovation Platform, multi-sectorial, cross-ETP, integrating platform
with the objective of connecting and establishing cooperation and representation of Technology Platforms that require nanotechnologies in

their industrial sector and products. http://www.nanofutures.info/

wuntimovmsavgia:wrnuiuinalulaguoods:inalng (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559



2. maluladigru (Platform technology) : Usenausag 3 nalulag Lo
1) Msdunseiankiun1seanuu (Material synthesis by design)
2) msvierusERuUIlukarszuUN1sings (Nano encapsulation and delivery systems)
3) msUsgRvguasnMnanluseAuuly (Nano fabrication and manufacturing)
3. 3wensiisndy (Resource) : Usznoudie 4 ngu e Mdsau suuszanuiunIfouasiaun n1samu
Frulassadisiiugiu wagnsasmuinuaiesiiouargunsal
1) Masauaubnide (Researcher/ Assistant researcher) : 512 au - Usynausiginideniglu fu.
wazvhenuneuenfifinusiuiensnunmsiite wu Audsuifoesotneiusinsanuude
punlumalulad (CoE)
2) SUUIZIIUAUNTITELAZ WML (R&D budget) : 4,480 a1uUM
3) msasuinulasaadsiiugiu (RED facility) : 1,150 &1y v
1) msasusnuedosiiouaraunsal (Instrument budget) : 1,268 &1uum

2556 2557 2558 2559

RDA1 Prevention, diagnosis and treatment of important diseases

‘ RDA2 Utilization of natural products and biodiversity

RDA3 Improvement of agricultural process and control of insects and pests

RDA4 Postharvest technology and food packaging

RDA5 Nanomaterials for energy and environment

RDAG6 Nanotechnology for water treatment and remediation

RDA7 Physical and regulatory infrastructure

VNV N NNNY

RDA8 Exploring cross-platform and key emerging technologies

Materials synthesis by design
Platform

technology Nano encapsulation and delivery systems

Nano fabrication and manufacturing

. Researcher/Assistant researcher: 512
R&D budget: 4,480 MB
Resource R&D fadility : 1,150 MB

k[nstrument budget : 1,268 MB

JUN 3-1 1 wuHlATENUAAININT IV UTITINNINTITELaERIuU lumalulaE
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3.2 918A2BA 113N TIRVYUATAILY VOUANMTINBUazIRINITNTEYDIAUTENaUAAY wazkansinamung

s

a = ao o a o o = o
AI1919N 3-1: F19AaLLDYN I1TTNITIIYLLASWRIUI °UE]‘Ulﬂ.|ﬁﬂ'15'J§]EJLLaxwmuq%Qiguaﬂﬁﬂizﬂa‘ua"ﬂfU

v

gazHanN ugidviune

2132015998 YBUANITIVUAZWAIUN HaduaVaTiddey (Key achievement)
WATWRAILN Feszyasdusznaudndny Al (Product)
(R&D Agenda) (Component Area) Ll,axﬂﬁ‘s‘l]izqnﬂ“l‘l’f (Application)
1. mslesiu 1.1 uluwuwesdmsuns | nsnsasransauzisUinuagn
1905297108 IAERLaTATIRANTBY | Cervical cancer screening
uazns3nwilsadiil | Nanosensors for diagno- | ayndidnwsetindanim
AUEADY Preven- | sis and screening Bioelectronic nose; Bio e-nose
tion, diagnosis MIRTANzSUUTIT s LeuRUD A AEIWATA
and treatment of nseenmsEaUliang
important diseases Antibody targeted molecular imaging for cancer

A15AANSANIAADNMEMALIA LFA
Nucleic acid detection by LFA
miwmaaulﬂammé’auﬁu

Glycated albumin test

sruuaTIavladinusednsangs
High-throughput blood group detection system

YANTINIAANY
Leptospirosis kit

nsnRlsaludaiiasugia

Economic animal diseases detection

aa [} o @ < v a
AMFINIRULATUIUANESIAEUUmALULaE

Nano diagnosis and therapeutics for cancer

v Y @ 1 2/
Feguldninlugjuuulvinieayn

Nasal influenza vaccine

1.2 nluingulagen Trgulsnu

Vaccines and House dust mite vaccine
.. v al

nanomedicine a%u’lwaw&

Leptospirosis vaccine

AsUUAdalsAneuumAlulag

Nano therapeutics for tuberculosis

NAR A NANTULNE
Wound healing products

lwuntihimomsdveaiamnuluinAlulaguovUsinAlng (Nanotechnology roadmap : NanoTRM) Ww.f. 2556-2559



2152N15938
AZINAIUN
(R&D Agenda)

YBUWANISIVYLASWAIUN
Fa3zy0eAUsENaUEAny

(Component Area)

1.3 TanVNAUNITWNNE

Medical materials

nagdugNSNaAsy (Key achievement)

nannu (Product)
wazn1sUszenaly (Application)

davefiiivantinistestududanm
Multifunctional bio-protective textiles (anti-bacteria)

dweiiinandfinissusluwuusingg

Multifunctional sensing e-textiles

dmeniaautimunseengvintinmsasUosiuiag

Multifunctional bioactive and anti-pest textiles

Tanunlupaulndndmsuiuanssy

Nano-composite materials for dental application

2. msltuselyaiann
HARAUNTIINYR
LAZAIIUNAINNANY
NNTININ

Utilization of natural
products and

biodiversity

2.1 wilunvdoauay
nsvievuansandiy TN
nayulnsling
Nanocosmeceuticals
and encapsulated Thai

herbal active ingredients

NANAUTIVE D1 NDAN3I5D8 (WY, ASY)

Anti-aging cosmetic products (Serum, Cream)

ansueidoiunsinwaglan

Anti-cellulite products

PsfureuszmesEauuly

Nano aroma

HARS T UALTUNY

Hair care products

2.2 unluwmaluladiive
LnBULNEY
Nutraceuticals based on

nanotechnology

msAuineulmilundniuionnis

Enzyme encapsulation of food products

AIUNAIE1509NNENNTININTEAULI LY

Bio-compatible nanocarriers

ansafnuaziduloataanayulnslneifiondngiasi
ORI LE LRI

Modified food and drink products from

Thai herbal extract and fibers

2.3 wilumalulag
\ogunnLaramnsdnd
Nanotechnology for

animal health and feeds

AIUNAIE1509NNENNTININTEAULI LY
WONFWALIDIMNIN

Bio-compatible nanocarriers for shrimp feed

A1990NNENNTININNDDINTER

Bioactive compounds for animal feed

HaumuAunsUanUaesdmiuemisdnd

Controlled release film for animal feed

lwuntimomsavaiawruulunalulaguoous:inAing (Nanotechnology roadmap : NanoTRM) W.f. 2556-2559




NaFNaNSN

o

2132015998 YBUWANITITUAZWAIUT 165y (Key achievement)

o = o w
LAZWRIUN Fa3zyneAUsENaVEIARY Wansiaue (Product)

(R&D Agenda) (Component Area) u,azms‘dizqﬂm"’l%' (Application)

Jopupunisandaessiglulasiau dmsudee

3.1 Jemuannisuanuase | Controlled N fertilizer for sugarcane

R TG R LRI MR TR Jgmuaunisuandaessinlulasiau eanesa

wazeUTTUANgNY wazlwinagey
3. NIFARUD Controlled release Controlled NPK fertilizer
NILUIUNIT fertilizers, plant nutrients | Jenauiuianuiuussmu
NNITLNYNT and pesticides Fertilizer with soil conditioning
ATUANLLUAY astulauuasuuuaiununisUandase
LLazﬁmgﬁ‘tj Controlled release pest repellent

Improvement of

agricultural process

Tagunnziae

Seedling media (Peatmoss-like Soil)

and control of 3.2 MINAUWAUAINYDY | Faguuiznan

insects and pests AukarUTs YA Growing media (Peatmoss-like Soil)

Improvement of soil U

condition and remediation | Soil conditioner

sruufalnsaliionszuiunisislasiesuen
AsuB Uy
Hydrothermal carbonization production unit (8 Q/d)

4.1 Jaquiluiioussydast | nsideuiiyiagveuasussyiaeidmiuduainuns

@ v v
DIRITHANITAUANINWN Functional coatings and packaging for agricultural

Nanomaterials for food products (Anti-bacteria and anti-fungal)

packaging and preservation LLch’J']auaﬂqmmﬁLLamm

4. waluladndanis
FuifenuazusTasie
2IM19

Postharvest technology
and food packaging

Time Temperature Indicator

4.2 unluwuwes
WBAIANITLNYAT
Nanosensors for

agricultural products

LD SLAZ TTUUNITATIDADUATLATIANATY
Chemical toxic residue sensor and system eg.

Antimicrobial substance

U sharIEUUNIRTIvaeUlanguiin

Heavy metal ion sensor and system

N13RTIRARUTRRAUVSY

Microbial detection

WueTazlsddmMIUNIIAIVANAMN NGNS

Sensor array for product-QC

lwuntihimomsdveaiamnuluinAlulaguovUsinAlng (Nanotechnology roadmap : NanoTRM) Ww.f. 2556-2559




215215798
BAZWRILN
(R&D Agenda)

5. Fanuluilondaany
LarAundoy
Nanomaterials for
energy and environ-

ment

YDUANISIYAZNRIUN
Ya3zyneAUsEnaudAny

(Component Area)

5.1 fsalfnseuay
Famuluilon1suan
WA MsAnAUNSINY
waznsliuselovi
Nanocatalysis and
nanomaterials for energy
production, storage

and utilization

nagugnaNa1Aey (Key achievement)

nanAel (Product)
wazn1sUszandldy (Application)

ssufisenluilentuiionsndnlulefwalaunnsgiu
Bifunctional nanocatalyst for standard biodiesel

production

fssufisenszavuiluiiondnfwaniiuiinsdu
Aundey
Nanocatalyst for continuous production process

of 2™ generation green diesel

fissufiseavtuniusulugaamnssunaanuwag
WATTINN
Nanocatalyst and membrane for bio refinery

towards energy industry

fssuisenilassaieseauunludgmsunisuan
LAz IR UNSIUALDR
Nanostructured catalysts for green energy

production and storage

waawasfindUssinnddonliwaydaneu

Dye-sensitized solar cell/Flexible solar cell

5.2 wmAlulagnisuan
Adufinsiudanasy
Green manufacturing

technology

Fanuludmsvermsiduiinsivdunnden
Nano material for green building (Reduce energy

consumption)

walulagneasreidulinsiuaannasy

Green technology for construction

PUIFA9RI UL

Intelligent window

TR AIUANNATIY

Sensor array network for pollution control

wIndkenaunAlilaTLasuly

Micro & nanoparticle classifier

5.3 Tassadnaunlusiiosnd
uazklssUAsusulaee
nlaa

Nanostructure for carbon

capture and conversion

miseUfnseseavuluiiendssuineiseunszan
Tduansuszneulslasmsuou
Nanocatalyst for CO /CO/CH, conversion to

hydrocarbons and value-added chemicals

Tassasrauluiiannduasusulaeanlaon

Nanostructure for CO, capture

lwuntimomsavaiawruulunalulaguoous:inAing (Nanotechnology roadmap : NanoTRM) W.f. 2556-2559



2152N15938
AZIWAIUN
(R&D Agenda)

YBUWANIFIVYLASWRIU
& o s
Fa3zyneAUsENaVEIARY

(Component Area)

NaFNaNSN

o

165y (Key achievement)
nanfiauat (Product)
wazn1sUszenaldy (Application)

6. Wlunalulad
dmsunisnamimy
wagnsuTah
Nanotechnology for
water treatment and

remediation

6.1 NSHANUINNAIE
Plumalulad
Nanotechnology for

drinking water

LUUNTBIUN

Water purifying system

T&nsoaPiuaudAnLey

Functional filter (Anti-bacteria, Other functions)

T&nsesuuunnmn

Portable water filter

6.2 ulumnalulad
WBNNSUIUALNLEE
Nanotechnology for

waste water treatment

Fanuludmsuidnansduniduuiau

Nanomaterials for organic remediation, i.e., Azo dye

Fanuludmsuidalanentinvuleu

Nanomaterials for heavy metal removal i.e., As

7. Inssanaiiugnu
V9NN
wazngszilou
Physical and
regulatory

infrastructure

7.1 AnuUaoniun uuily
walulaguaznisuseiiiy
ANULEYS

Nanosafety and risk

assessment

nsnTIaRanuRaEnyrvesTanululundnioe
Nano characterization for material tracking

(Property, Sustain, Interaction, Release kinetics)

INTNAABULALNNTASIULUUTIABITEUUTLAY
gmsiielinageurulasnfuvetenms ayulng
LaZDIMITLETY

Gut models and methods for food, herbal,

nutraceutical safety

ATN1INAADULALNNTASIIUUINEBIRIN TN 1Y
NAFDUANUUIDANYVBIAINDLALNIVE1D
Dermal models and methods for textile and

cosmeceutical safety

FFnsnaasuinUseliuns e s UALNAaL 993808
Tuannelunvinau
Methods for aerosol exposure assessment in

workplace

TsUszdivanulaeadeveciaguiluludsingey
Methods for nanomaterial safety assessment in

the environment

7.2 \w3eUneiosUunnIs
SEAUTIRNUNNTATITIATIZI
SEAUUN LY

National laboratory

TWaeamaNavdungaiaudul

Improved & new high resolution imaging method

Tumsglunisnsivaevantivasminilnives
nARAIULY
Test standards for novel properties and functions

of nano-enabled products

lwuntihimomsdveaiamnuluinAlulaguovUsinAlng (Nanotechnology roadmap : NanoTRM) Ww.f. 2556-2559




215215798
BAZWRILN
(R&D Agenda)

YDUANISIYAZNRIUN
Ya3zyneAUsEnaudAny

(Component Area)

nagugnaNa1Aey (Key achievement)

nanAel (Product)
wazn1sUszandldy (Application)

network for nanoscale
characterization and

analysis

PN TN MTUABUNSUNTINVUIATAUILLN
Hauiugluszau 1 wiluung
Traceable metrological methods for nano-objects

on 1 nm accuracy level

7.3 MsUsehvgseauunly

A A Ao I o
LAZLATRIUDNUAINLLLUUEN
Nanoscale fabrication
and characterization

facilities

MYAATIEVRUAN YT VDIl ATIET TR UL TULA TN
Dynamic characterizations of nanostructure and

surfaces

nsiawunatansTusUlassaidlussauunluuns
RGPRHERIRRIL
High resolution fabrication technology for

nanostructures

nsTusUlAssaseanuiinnIgdanssuseaunly
PGRRIEGIRER

High precise nanoengineered 3D structures

8. malulagguuag
wialulagaURlny
Exploring cross-platform
and key emerging

technologies

8.1 uludldnnsatind

Nanoelectronics

SYUUNSLUasUE

Chromogenic systems

gunsalmuAunszLaliimuansBunsd
OFET (Organic Field Effect Transistor)

[ 3 a @ a
Tanuaraunsalineslusiannsn

Thermoelectric device

v o= Ao a a
FLNUUTZNNUIZANTNINGS

High performance capacitor

wUAeIUsEABAMGY
High capacity battery

8.2 @waunluauUFNLAwY
Nano functional textiles

for advanced applications

duleniimnuanunsaluni1spevauawadas wu
ANUSAU wad visaluiin

Thermally (or optically or electrically) active fibers

duleNimNuaIN1509n I ATIES19a N BT LAY
19N NN AsULUaIlASIASS

Shape-memory fibers

Lé’uiaﬁﬁﬂ’mJLL%msagq
Multifunctional high strength fibers

dulaindaninasy

Eco fibers

8.3 walulagaUalny

Emerging technologies

waluladnikuilduaziindulusuiag

Emerging technology

lwuntimomsavaiawruulunalulaguoous:inAing (Nanotechnology roadmap : NanoTRM) W.f. 2556-2559




3.3 YBUANTIBUATNAIUNTNTTYDIAUTENDUA ALY
R&D Agenda 1 - Prevention, diagnosis and treatment of important diseases

R&D Area 1.1 - Nanosensors for diagnosis and screening

2556 2557 2558 2559

RDA 1.1 Nanosensors for diagnosis and screening >

( Cervical cancer screening J
( Bioelectronic nose; Bio e-nose (|
Antibody targeted molecular imag |% ]

[ Nucleic acid detection by LFA
| Glycated albumin test )

| High-throughput blood group detection system Q |

| Leptospirosis kit J

[ Economic animal diseases detection

[ Optical, Electrical, Electmchen_'ncal, Magnetic and piezoelectric detections

|

RDA1 Prevention, diagnosis and treatment of important diseases
and integrated system

Microfluidic technology

Lateral flow assay technology

. [ Cell/Target enrichment by nanotechnology

[ Nanostructure fabrication and surface modification

— e A

Researcher/Assistant researcher 33
l Resource R&D budget 400 MB
Instrument budget 100 MB

E‘U‘ﬁ 3-2: R&D Agenda 1 - Prevention, diagnosis and treatment of important diseases;

R&D Area 1.1 - Nanosensors for diagnosis and screening
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Anszualnih wsawimdn arwdu gamnd Wudu venaniulumuwedannaUssgndldsaufuszuuihds
Wieszysumislunsthdsansdndy 1wy nsUanUaosseniidumisaduzie lnonsnsvduveawaduzideiil
AU IIERBITEUURTINIR LUy

wuAthmomsavaiiaruuuTuinalulaguovUsinAng  (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559



TudgtuuluwusesdmsunsiinmginasasnaouidosduldSunisanuauladuegnaun
TneUsemalneidnonmluiaunlusugesfenevaussaudosnisvesmarslungud  Fednisiaun
Anuannsaliddsuagimnilenseenuuunananu U ume T mIzas TUszAvBnmuazautRlamzg
fisioans safumsimunlassadsiugrusastiadoBofmnray svanunsniilugnsianludondasldely
ulumuwesiuaunnldgnianiionsunmduazasisagy Wesanilauusiudlunsnslinseisas
pynduansiutiinaties Megmandusisinmddysensmsunmd lun nglaawuwesdmiunisinmy
waznsdpUsziuthmanglaadmiudtaelsamin - Sddudnnisresnimmeiauuunmiewuises
maAdlliAn (Electrochemical biosensing technique) NanaufRsnaTnaIUARaERUAUMS Y ansTsal

o Sad o o .
nagugNSNaAsy (Key achievement)
MMIANAUNUA UL U U SEMSUNITIATIERLaEATIAAANTBY MY NanoTRM Tutiel w.a. 2556-
2559 sjatiundngdn 8 nqu Usenausig

- MINTIVARNTOINZISUINUAGN (Cervical cancer screening) anfiunislul .. 2556-2559
Tnglddustimadanm  (Biomarker) Fudunguvesusfunfianuduiusivseslsauzisluszey
SuusnTunsadiuaudseasuiuislunsinsviuazasiaaeuliidu maiuanubhlunisnsiadu
dldé’ a . a % L3 a v ! .
NATU wazann1siiaNauInUaou (False positive) nanfdasiidivuny 2 wiialawn Cervical cancer
detector WUU Immunochromatographic assay &g Portable cervical cancer detector

- anddnneTinTinm (Bioelectronic nose; Bio e-nose) Atiumslul wa. 2558-2559 ayndidnvsetind
=~ vy s = A Ao vl va a I P
Finm anunsaussendldnunisunnd eindlsavaieriinfviilisaneauldninlsauuaing
a LY} 42’ 1 U A P A @ < ) v & o
NAURNIZAIVULT LU @U’;&mLﬂuiiﬂlmLLawgmamﬂiﬂiﬂmmﬂam WUsl UaNNNUULIAINITH
Uszgnaldlunisnsiaiandndueiemisuagansiivene lasnae

- nMemnzsuvutihisweuivelnematianisaanmszauliana adun1siul w.e. 2558-2559
dnsultluruaisnmssiuluanaiensitage (Antibody targeted molecular imaging for cancer)
wu T84 MRI contrast agent

. MInansatraonmemalin LFA (Nucleic acid detection by LFA) afiunnslutl w.a. 2556-2558
o [y a & < Py N ¢ o o | Ao W i oA o dy
dUnTRIMADUELUUTINGT Lieltlugansiaigensdmiulsaniag idAey loun wetulsamasn
W Methicillin-resistant Staphylococcus aureus (MRSA) tHusu

- megeulnaandayiiy (Glycated albumin test) Aiun1slud w.a. 2557-2558 Liven1sAnny
NMSANEULTALUININY

« sruunsIIvlaiinusedvisnings (High-throughput blood group detection system) U w.f. 2556-2559
I3 A | ¢ & A Y a & a = .
\Duszuumsnsiaiiessyviiionvesadiliniion medrnssuiiuialagn3e Functional molecules
fiu Target molecules UUNURIBEITUNIZIINZA

. YAns33LsAANY (Leptospirosis kit) Andun1slul w.a. 2556-2557 Usenausiendnsiae 2 vin
loun gansiamueufuveadelsplnuuuy Lateral flow uwazganTIaMRduevedolsndvy
Uy Nucleic acid lateral flow

- mMsnsnlsaludniiasugia (Economic animal diseases detection) aniiun1sTud w.e. 2556-2559
launyaniaiodtadelsaluans §0iUn dadin
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walulagvan (Key technology)
AIANW LA TAIUNERNUINTZNINGU WA, 2556-2559 azinsiunlumaluladvantuniside 5 welulad

- alulagnisnsaiame was i el wiwdn masseiadudieldidnninuey ssuy
YIUINIG (Optical, Electrical, Electrochemical, Magnetic and piezoelectric detections and
integrated system) fufiunslut w.e. 2556-2559 lnadoamuautffiveuieg anmaudRfim
Bawas i Tued autfusimdn ausinadudelsdidoin suinisysannsauaus iy
vostaquiluriasne ewanuBmsuazsiatesdiolumnnaiauagiinnesiasisosagnaoasiue
feludsnunmuandeinng . neiaundueuseidmivanisouwayinmeiluanasasad
LazEsTINM WU lwuwesias wuweslwiiedl wumesimin viewuwesfisinanInuaNTR
lun13nsiadn

- walulaBlulasgdin (Microfluidic technology) dsfiunslul w.e. 2556-2559 Wumelulad
dffydmiuade Lab-ona-chip annsevhnmslieszivieduameianslinadmuuuliiseie
wazhuuswY (Aray) leedavinlugunsalfusuudmiuiadsunaasandaviseluanaidivune
Tushetnaweuvan  sewedaadilihimiumeiaUsvinanasumesosss  elfiduniosile
FWadenanisunng  lesgunsaliuiuuasdseneumeamalulaguedivagania dauauaunisiva
duvuanmiiods dudiineaudidu dunsiaiauazUszanana wiendeduaneinadnlusia
wielvilsgunsaildenildine Ussndaldane fussansnmgs uazindeuéneazann maluladudn
msi’ﬂumia%ﬂﬂqﬂﬂiﬂjgfmwu laun Microfluid flow design, Micro/nano fabrication uag
Electrochemical processing and analysis

«  welwlagduylulasulans @l (Immunochromatography technology) sisiunishut w.a. 2556-2559
umeluladfiAnainnsnaunausznina §izensdutussrinueufvefinazuoufiaou uay
weluladnsusnanslagerfondnmsazaneuagmsgaduiiaiuresensunTanuinmsg tumembrane
ustu nslvavesaaduldfmslnaluuingu (Lateral flow) warnislualuwuai (Vertical flow)
TngondmalulaBiiandn gansrafuuuusiineeg awgnifanndu Snsenoude MseonuuugULUY
Y98yARTIn Mz iagBameivanzan  nisdenluanaiiming  nsidenounianie
faquiluiieliidusnnatn fasdofinsaninuanifameimosfaquiluiodug eusd
Fansnata uazmsmanneivanzalunsnsmuesyansia

. maduauansalumsszyead/idmnesngunlumalulad (Cell/Target enrichment by
nanotechnology) fifiumslud n.a. 2557-2559 ueluladiiedenuauifusivdnveseynia
ulu uagunUszgndliiediunnuausolunsnnainvesyannaiemumeiUssnneieg
Tdiaahuazeuusiugigatuy Tasnsedluanafifieusunefulnanadhmneiiadladhiy
oymAwivan uarlinuaniRuivanlunmsuenamednlanadmneiaulaoglusedisate
diethluanainsgisoly lunsilifegnsiifesnmsinnesidiamuniaviuntu annsoily
Usggnaliiumegainndiniiodaidenianzinegnawadianla

. mswdslassaialuuasnsUSuuRsEn wiuiY  (Nanostructure  fabrication  and  surface
modification) Auiun1slud w.e. 2556-2559 \Wumsianismslunsduanzieymeanialasiasng
wilulasne Taudfiams Wy aulfildeuas  @elaih Gudu wiedSnisiaundaguily
Iwmmmawwumu mammmawwuwmﬂwmmu iaummiﬂiuLLmamwwummamamuﬂu
fiduareity  Wianuvainuas  enramainvatedaed  warautBniesnigaimsui
Tdmnuasi eannsaluussgndldlimngaufumeluladimdug deld

wunthmomsavgiamuuuiunaluladuovUs:nAling (Nanotechnology roadmap : NanoTRM) W.A. 2556-255¢



Fdedmsunlusumesunazaianl

«  Cervical cancer screening Usznausmendnsug 2 iAo 1) Cervical cancer detector Wuu
Lateral flow assay @slunissndunuiseaverdousufivensimzse Biomarker MldaiamTY
vy Lateral flow assay Tnsasegramadaniihe nsunaniglu 15 wil Tasendeirdoseu
(Strip reader) 2) nansugwsin Portable cervical cancer detector %ﬂa’lﬁﬂaﬂgmﬂuﬂuﬁaﬂaa’m
fheusuAuefine Biomarker ansoltheuusumisiasdoindseslsalusianme wazasagld
Tneldpdossuuuunnm Eimé’zyﬁgmﬁLﬁmmﬂaﬁiﬁmLLawﬁmﬁmwﬁagjma‘luaymﬂuﬂu il
NIIUAMURUILAZVO N TDITOELTATIUN

+  Bioelectronic nose (Bio e-nose) ayndidnnsaindianin Wautuifioliiiruedondstuanig
lusssuvRvesuyyd Fausznoulude 2 drufie Szuun13nsa93nn1332019 Biological recognition
part) iodelUsAunsIRSULLILAAS Y wasssuudsdyanarumuma’ (Non-biological sensor
platform part) fiorfendnmsiaszsishamaiin Quartz Crystal Microbalance (QCM) 3@ Surface
Plasmon Resonance (SPR) lunisdsuasutadayaarnulusunsuuazynisusyananadils

«  Antibody targeted molecular imaging for cancer Iﬁumua%ﬁﬂmwwﬁdmLaqaLﬁ@mﬁﬁﬁ]ﬁﬂ
ofveymeulurlafiewilidyaainldfeorionduensle feumauluriafieviioanuuy
nlillandinawanizaunsaasiunmssavluanald lnenmshivamigeasawud vieasnanm
Aeldaunuuiman

«  Nucleic acid detection by LFA Lﬂu‘qﬂmwﬁmﬁwﬁﬂmi Lateral flow assay Usznaumiguaumuen
s Tag molecule pgatioy 2 viin ARnaaInfivansues PCR primer usiazdng WoviufAzen
figorfifioriuySunafbuevesiudnuie sgainsansianuiduefegsindinelunan 15w
Tnelidedlfindesile  wazawnsoldfussuuitenfilonsiamidueveBudmaneldvaiesiia
Tnewasuriinues Tag molecule fivaneves PCR primer

+ Glycated albumin test fufunsifelneimuluanatithissdaueuivofuazueuniues uay
ﬁmﬂ%’ﬁmmﬁmmmﬁmﬁamﬂiuiaﬁtfziulfzia%t,l,uwms] WielstanusoTausunas Glycated albumin
Tudenld

«  High-throughput blood group detection system F¥UUNIIATIVIALALIMUNNGULTDAVDS
wadindenuns Winada SPR duluumngmisaifuasiiinrihdensuasunlamesrnduilrnm
(Refractive index) Wiemumnvesifiduiivdnafmivessuse Mieiuidns s fendnms
owlfannsavszgndldlumansatanisdrduiuresgasiiiamudunzeetuld wu UjAzen
voueulwyl (Enzyme reaction) NM3duiuresloufvofLazou@lay (Antibody-antigen binding)
Iﬂaﬁaammmﬂﬁﬂ'ﬁﬁamamni’miﬂéfaﬂﬁuLaqaﬁmmﬂ (Labeling reagent) Laa1u150m5997A
wuuSealmild Fagvhnisiamunnada SPR auanfumatia Microfluidic uwaginafian Micro-printing
Weasaduszuunmadeunuuenss (Aray) flaunsonsivitadvasiinaissinluuiuaites
(Multi-probe) uazazUsegndltmaila SPR Aun1snsadinanstunisnisunng lngafeanudiniey
yosmsinduvesiouiveiuazioufnuuuiindenuuudumzdnilugnsmmsafauagduun
nauidonvewadlnidenuad (ABO-blood type)

«  Leptospirosis kit ﬁm%’m;mmwmLLauﬁLﬁmﬂJmL%aIiﬂ?iwLwU Lateral flow ®81@uN1THEILY
wOUAUBAT NIRRT ke uwIYARTIaLUL Lateral flow ﬁausqmm’mmalﬁw,aﬁuaqL%@Iiﬂ
Ay faunlagendemalulad Nucleic acid lateral flow

«  Economic animal diseases detection aiiiun15idelngerduwaluladiwulsasuusige

wurtimomsavaia:wrunuluinalulaguoous:inAing (Nanotechnology roadmap : NanoTRM) W.f. 2556-2559
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ANUABINITNINEINTIUA T Lok yransidluanusnee wu $anm Fuadl il Jageans Wand
Amnssu uazunndeans saueau 33 au (Usenoudednide waztinideeYie) wwusznaidenaenlasins
U 400 MUV hazaulseanadniudavngunsalagioe 91uan 100 &MUV WU Screen printing machine,

Source measurement unit for |-V characterization, DC pulse generator for sputtering system

R&D Area 1.2 - Vaccines and nanomedicine

RDA1 Prevention, diagnosis and treatment of important diseases

2556 2557 2558 2559
ﬁ RDA 1.2 Vaccines and nanomedicine >
_ Nano diagnosis and therapeutics for cancer QO ]
Nasal influenza vaccine
Key : .]

hievement House dust mite vaccine ]

/Product/ Leptospirosis vaccine |
plication Nano therapeutics for tuberculosis QQ |

Wound healing products OO]

Biocompatible nanomaterials and mucoadhesive nanomaterials synthesis ]

— — — o — e, e, o

Nanoencapsulation ]

Control released technology ]
[ Therapeutic antibody technology ]
[ Pilot production technology J

Researcher/Assistant researcher 50
Resource | R&D budget 1,000 MB
Bio safety facility 1ziu BSL 2+ 50 MB

;njﬁ 3-3: R&D Agenda 1 - Prevention, diagnosis and treatment of important diseases;

R&D Area 1.2 - Vaccines and nanomedicine
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wilufefuldsunsimunanuuainid watrafesnevietafuazanasmnansoengyisiug gnides
lugatmnelaonss Tasunludaguaansalrungiaelsmarema etosiulsnsneg wu nslsiadumanyn
Taglalfidu (Needle-free nasal immunization) ey vaccine dunTesaneymeuiluvesialulaumio
el Sadurdaiiflenalunisiaunietesilsndug wu Wninlng wouuned wead 781 saumens
Lm%mi’ﬂ%uﬁﬁaymﬂuﬂumﬂmslfﬁflﬁ’uiéfﬁﬁuéwmauazaiaaamaiﬁdwa 970 Polylactide-co-glycolides (PLGA)
Bevhmihiieviu (Encapsulate) weudlnuiiieundesuazanuaesusudiauedietng Tas synaulufivua
10-500 nm fhegretrdurdindlaun Saduseide Toxoplasma gondii Tulny Lazinduseide Staphylococcus
aureus Tu¥1 vi3en1sld Nanobeads fifluoufiaufinogiiiasetusylniauitionssdugiduiui 2 szuu
9895194118 (A9 Humoral wag Cell-mediated immunity) {09910 Nanobeads #iflvurnuszanas 40-50 nm

auruuuniunAlulaguovusinalng (Nanotechnology roadmap : NanoTRM) W.fl. 2556-2559



Awwiltunvzdunagnsedu Dendritic cell lu Lymph node &aflunumlunisnsesu Cell-mediated immunity

- ° | Aa o A o aa v ! =~ a o & aad & 19 !
Mi@ﬂﬂiﬁﬁumuuﬂzwNQMUQwwﬂwﬁﬂiwuuiah%aqauaﬂﬂaﬁ 500 Da FUNIUNINUL LUUITNLRUUIAUBYNIN

mslidu Ingonadesliinalindug 918 wWu Electroporation, Mskuawaasisonuiow, lonophoresis

Wudu

NagdugNSNaAsy (Key achievement)

ANFAMRUINUA UL TUAMSUIARULAZ 8INULHUAYINI9NTI e kas WU Tumaluladluy 9t w.a.

2556-2559 sJatiunansiue 6 ngu Usznausie

myiadsuavtiUaugiSsneulumealulad (Nano diagnosis and therapeutics for cancer)
andunsTull wa. 2556-2559 wauwazAnweynaiidsdmsuldiidsamsddyiianudimiey
fuwaduazilodouzisayaiviumsiaunianhdwadefidudulowazayniauriuassiiioniuny
nmatanUaesen lneaddenmasiniidunisegludagiudumsimuisazfnueyniatdedmsu
Thhdensddgidanudungiueeduaziloouzsanuagnuasmsimu amihdmiaganiz
Walllen Peinszeznainsdudasznnsdededmuneiuansdfy eatindszansanlunis
darnuansdAgingillaeidmune Wunsiaundantdseiugunisuanidesviineyniadnuiag
lalsguitomnaudiganizidadondmsumstdweiussmieinisdniau
Taguldnialvajuuulvimneayn (Nasal influenza vaccine) Aitiunstut w.e. 2556-2557 v s
szuunsUanUassneuinudmiunsedugiiduiuaudiuienguiniiiussuuidsiinlaluloy
AN sanuUasiuliiinugnmziu Antigen Processing Cell (APC) 1Ty #9n15atluauide
Tutagluanunsondnlusiunayiusiugnuaulagly Recombinant protein expression kaga1d13a
FuzUTanthdaniuviasieg Ialussduieslfiing  sumsimundaniidsnivaunisuanddes
yinayunernwUadlalaguiiomyaudiganizibedlon
Fadulsu (House dust mite vaccine) Asiunstul w.a. 2556-2558 Wun1siauiseainlasang
v { - Yo yqy [ < [ o 1 a [ o 1
Tegulsiuielilaidunuuvealaau lagyinisuinuasihdweuinuluianidwuulalulay
wazaunalalaguite i sadeufrugsyuugiauiulafgy TiSunaneudnulieyad
wazlauUaendogu lasasihmaiuinueufiaulsiulueymeathadwialalUlvaussatin - Chitosan
a ¢ wa = A A - = = = a | o &
wagnTliaanURnIsEanzialeniielseuiisuauniaussauouiiaulsuaesaneiiug
A ! A o @ v A | !
Milvwineuniaiie ieauduiagulsiustely
Jrdulseimy (Leptospirosis vaccine) sidunstutll w.e. 2556-2558 duie@uniin Recombinant protein
ninmsihdweuinuluTaniduuulaluley eliauisadueuinudngssuugiiauiulangdu
msthtndaulsameunlumalulad (Nano therapeutics for tuberculosis) ARuNSIWU W.A. 2556-2559
gaiuTnlsagiuunelslwadaunieunienssuds Spray dry (Nano spray dried anti-TB dry powder
inhaler) wagmuszuLhdelaeiniueTiueymauludENsaiumILAHve il sazaTe
wazAuANNIsUanUdeefiend1fy  Fazdmalvanunsadinussaninmlumssnule Tegldans
A wa a @ & aal a o & A o 3
Maudilunisidsuaniuzanvewdaduvesvainugungiindeuly  vieldasidunsies
i = a v a & < A Qll a
msegluanugvasvaiiaamgiivies waziUdswduresuudmisnanigamgiisnnieg (Thermo-
responsiveness) mimiﬁ]snaumﬂuﬂuvu’fhﬂuivwmﬂana“mwﬂwmmmmLmiﬂezmmummma
¥undu andrszuuihdsentasannsoanuuinen sudanenmsdiaisuaroinislifialssasd
nele

wuAthmomsavaiawruuiunalulaguovUsindlng (Nanote




- udasdusiauuuna (Wound healing products) sdunistull w.e. 2556-2559 WuTantdile

~ a v < P A A A a X v ) A v

voumaannsadeulasahaturadainsodlonilelionmgiiadiu  Ingsadunsiamndield

11d981anN150 NaulUIEU UM BAUDIMSEILAUTLNANISANTA AU kaL/Y3e 81anN1SONLEY

Mnlsaunatunsznzons lngasiinisiannlamiheasiin Thermo responsive gel MiiMaasuwUad

= lldl a dy di Y I~ (v o (=3 d‘ = % [

rnuviialaneamgiigy  deliauluianhddanealenliuisagnananisenaulussuy

ufue1snelut 2557

waluladunan (Key technology)

NSANY AL AL NGNS WA, 2556-2559 aziinslgunlumaluladnantunside 5 malulad Ao

«  Biocompatible nanomaterials and mucoadhesive nanomaterials synthesis @ALuN1T
Tl w.p. 2556-2559 mAluladn1sduasIeniantinim (Biocompatible nanomaterials) wag a0
P~ R . . . I Y] ¢ Y] aa
gainizidailion (Bioadhesive nanomaterials) tJuni1swmuiesdamsluniseaniuuiannd

& a o vy o & A v~ a wa v | = A A 9
Anuluiiva aansadiduiewelas wasliaudAnundesnisunstanizidoion Tnsendy
aaAnNINIIAliuariland  Nondvaudivedlassasieseauunluvesian  waghnsdauUa
A Ya & o a il wa v

maeilive i duTandinmetalniniiandhnuisesnis

. Nanoencapsulation anfiunslull w.a. 2556-2558 malulaBvnssnunisiuvieunludunisiaun
wintlAviuvieanseanguns (Bioactives) LaEARYYSOLNNIINTEINYAT TINTIINTAALUAHUNITDS
Tamihds ilvanunsathanseengrsludaudmunsuavvandaesansdrfylaeg1aiiussdnsam

. Control released technology Aufiunstud w.A. 2556-2558

«  Therapeutic antibody technology Atiiun1slud w.a. 2557-2559 imalulagusufuafuivn
WumsiaunszuiunsAatenweuiveaausaduiutmngldnuifenis wasnisanulas
lassasaueufvefiiiotluussgndldlunissnwm

+  Pilot production technology atiunstul w.a. 2557-2559 nalulagnisnaniieanamnssy
Jumsiannmedia nssuiunisuasgunsaiiniosdioniasdng ndndulunisudnTaguazsyuuiias
wilulaggautiunszuiunsianseveeUsinaunsanlussduanamnssulaieg siuvihnisnegeu
N1391A1 Parameters Tumswdn Wesassumsaenenmalulagliiuningnaivnssusioly

Fiedmiuiefuuarnstihoalsausassiadsd

« Nano diagnosis and therapeutics for cancer 34"&Lﬁuﬁﬁuﬂﬂiﬁwuﬁa@]ﬁﬂﬁwﬁﬂ?\lém wule uag
sumMALILaDELiieruguNsUanUdene Tassnadefimdsdniunseglutiagiudunisiaun
LLazﬁﬂma‘L}mmiﬁ?iqﬁ’m%’ﬂ%ﬁwéamiéwﬁmﬁﬁﬂawu§ﬁwaﬁ'umaét,l,azt,ﬁjal,?jamL%fqmﬂmqﬂ e
meiunTagthasdadamadeden Tedusssznamsdufassrhatododhmnetuasdidy
LﬁaLﬁmﬂizﬁw%mwiumizhmumie‘hﬁzyLﬁé’halﬁaL?ialﬂmma 1wy MR EnthamuaunsUanUaes
viineymadauvatlalpsuiofivaniidanzdeilondmiuninideiusaneinissniay
lunaena 1Mt NUAgLaEN LN TY AU

+  Nasal influenza vaccine yihmsimunszuun1sUanUaesueuilaud niunseauiiauiuaIuaiu
LLam@LL’Juv‘whuinﬁﬁeiwﬁmiahﬂ%uﬁﬁmiﬁmLLUmﬁuaﬂﬁimmﬁwwaﬁ’u Antigen Processing Cell
(APO) 1nnTu Fsnsdiiuniddelutiagtiuainsandnlsiuuasiusiugnuasiagld Recombinant
protein expression wazannsatuzUTanindiusdaseg lussduriesufiting Tasedlugtuuy

auMALYILAREIWINA1NY Eulauasfidudusiu

wunthmomsavgiamunuiunaluladuovUs:nAling (Nanotechnology roadmap : NanoTRM) W.A. 2556-255¢



- House dust mite vaccine vinsiiuinueufiaulsdulusynathdwialalulvunasydn Chitosan
a ¢ wa = A oA cs' ~ ~ d' a | I

waznTIRnTevaNURnIsiainsialleniewSuuiisuayniaiussyueufulsuaataneiug
Aa 1 ~ [ 3 v | |
Mllvwineuniaiie e duiagulsiustely

«  Leptospirosis vaccine Antiiun1533elaga3ng Recombinant protein fmg35n1eiugiminssu w3ey
wouAulUsiuusans  dhdweuinuluaniduuulalulsuielvanunsaiuweufiaudigssuy
pilAufulARETY

«  Nano therapeutics for tuberculosis nsiulumaluladunlalunissnwniulse den1simw
szuuthdselasiniuglusyniauluGaansadfiuanuasivede) Wn1sazaty wazAIuAY
nsUanUaeediendidey Feavdmaliaunsoiiudssdnsamlunissnwla eeldansniinuauds
Tunsidsuanuganvesudaduresnaimugamalinieuly vdasiduaszinisegluaouy

a a v a I < A A Al .

vouvaInganivies  wasidsulurewlwitenaiigumgisninie (Thermo-responsiveness)
n1susseeneunauludilUlussuudenaiasdieviiienaunsaunsnduiuniagadlauindu
AINIITUUENEEIHILENUNTNAATUINGT  INDIEADINTTUNNLABILare N shUisUsEaAanela
Ingszuuthadayldiugmuiulsasuuuuualslsadasseumenssuds Spray dry (Nano spray dried
anti-TB dry powder inhaler)

- Wound healing products iJunsauianthdsiln Thermo responsive gel Aifin1silasunias

= val a é{ P Y I [y o (=4 A = % [

rnuviialaneamgiigwy  dieliauluianhddanebalenliussienanenisenaulussuy
NILAUDINNT

o/ dl o Aa o
ningnsnldlun1svinide
NsAmuIAguLazNISUIUALIATEAULILUABINITUARINTITETINYINEAY 50 AU (Usenaunietinide

v av Y1

wazlinITeee) Ul sEanaldenaenlasan1sawIL 1,000 S1uUm kazsuUssnadmsuIamlasaiaiugu

U
[

o ° 1% y 1 A A a ¢ = A A A wa =¢ o
3uTudwIu 50 auum loun wsesdlelinsgvinaaeuniseainisigailioniiiednyaudfin1sganizvesian
AuAunsUanUdeeviingne Mwseudy viheleszvinaaeuludninaaeduarnimegeusedundin Laseile
=1 o = A 9vo o % a o sy = = L Ao o v a wa S
FusUlusgiuisgeamnssuielidmiunsaiwdadasiduiuy - suwiainseseuiuidwiuresujifnisnd
1055 IUANNYARAAENITININIUTZAU 2+ (Biosafety level 2+) L9383 UNTITBMALHAILIATUKAZNITNER
suMAhadTilosszneurasinguReTivin  warllnuABIN1SHI WAL IIARINEN1PIAINTTILAT
Panunsalvadinysuniseeniuuinaeasedls  WevengUTuansHanlusEAUlRaaINIINkaL SEAU
geamnssy Feazadvayulilasinisiianiuvaudessdudusuuneauinaiunsaaiiunisaeluseauiunuy
BamseviseanssausUslevdls waruenainimheuiRnisddanudesnisyaainsiianugiungnimiu
NN3BANKUUNNTVAGRINIAATN (Pre-clinical test) Tudninaasuazyinislusedundiin (Clinical test) Livelw
A1313009NKUUNITNARRINNDUALDMAL TRITUNS UL DB UNER et
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R&D Area 1.3 - Medical materials

RDA1 Prevention, diagnosis and treatment of important diseases

2556 2557

IRDA 1.3 Medical materials

[ Multifunctional bio-protective (anti-bac, etc.) textiles }
IIiEK‘U?II'IEIIt [ Multifunctional sensing e-textiles
/Product/ [ Multifunctional bioactive and anti-pest textiles J

plication [ Nano-composite materials for dental application Q ]

[ Nanomaterials syntheses and processing J

[ Polymer syntheses and processing ]

[ Monofilament, Multifilament and biocomponent fiber technology J

{ Pilot production technology ]

Researcher /Assistant researcher 19

R&D budget 150 MB
Instrument budget 250 MB (Nanofiber, Mono/Multifilament/Bicomponent

fibers pilot spinning machines)

Resource

;Jﬂ‘ﬁ 3-4: R&D Agenda 1 - Prevention, diagnosis and treatment of important diseases;
R&D Area 1.3 - Medical materials

AUABINITVDINGIN

Haguulumeluladliduniiunumlunsidesuiagmisnsunndiduegramnnidesnnaguilu
fautAmmudeaglusedvuly wilumalulaBannsoldldfuTanmamaunmedns 4 Ussinvmdn 1dud
Lanen9NITLIIg NeFNaNINITWINNE WITNNNITUNNE LazaAoulNENIINITLINNE

v '
o w = )

dmemamaila (Technical textile) \Wudunilsidrdguedmenly wavdlimuddguiniusess)

wmszuenanautAvdnuds  Yaaiigniusuidudmemeiadidiauiidug  AaiuusgAnsamnisldo
1#8nde wu eruBangu aruudauss wasaruansolunmstugdilelimngauionsliou wagasamy
AudeInsvesmatn wilumaluladamnsaldlunsiamausifiueneg Wiundasusidmenanaia
wu nsdisfanululudananafnfiotusududuls nmandouduleviedmelusetaquily (Judy
Tusunsesnuuundndoe  Smafivauiifesliiudmeliisuuuuiivanuaientu Wy aouudauss
WUURLAY (High strength) mauanansalun1snsiain (Sensing activity) msm?{auLLUaamqLLaaé"asJéhﬂizéju
(Optically active) Auvanilteuesunumuazveuanisnuresdmomniudos woedananlniuay
asemadentiiuguslaalaagiaunning

wonan® S3ltine ISR tanlsuiamanainuuulne deldiduasmaunlutangaiiu (Dental sealant)
viotaniadouvausesiluiunnssy  Sadumsinwmeiunnssulaonsliianmanadnlausafinmuuaziiam
Unonsenayld

auruuuniunAlulaguovusinalng (Nanotechnology roadmap : NanoTRM) W.fl. 2556-2559
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NagdugNSNaAsy (Key achievement)

narilunddeimdmemadialugied we. 2556-2559 Useneuse 4 Gesde

. Aweiiaudinistosusuianm (Multifunctional bio-protective (anti-bacteria, etc.) textiles)
sflumslul we. 25562559 Wy nstestuuuaiite Wes1 Welsasneq Hudmodiilandd
wannalundnSuefe?

. AweRdeautRmssuslunuume (Multifunctional sensing e-textiles) fifiunslui) .. 2558-2559
Wy MsFUSnAU uas msiasuuvasmaadl meam wagdinm 1Wusy Tnensiudineg fandn
asdiudnanmmanueine Tunstiosiudnudanin udmeditauiBivannvanelundnfouside,

. AwefifiuansRsumseengrimsinmuasdesiuutas (Multifunctional bioactive and antipest
textiles) Atiun1slul wa. 2556-2558 satunistulavsedesiu wu dulelawias wWulelags
wiulegings duledestuad@insug feradummziilsasieg Tnsusnanaudindnmaniinga
fefeusvasiTefuaniRestug onuazmnlumstin uazengmstinufierumi

- Januluaeulnd@ndmiuriunnssu (Nano-composite materials for dental application) \Ju3an)
lousamanadnuuulvsl el fumsmaunuluiangaitu (Dental sealant) w3 Taniadounausosity

uanssy LiteUesiuiiug (Cavities)

walulagvan (Key technology)
weluladudnildilunisitouaziamn Medical materials dmSudmenanisunnduassinnssalugag
U w.e. 2556-2559 Usznounie 4 maluladne
- Nanomaterials syntheses and processing tJun1sdaasiziianuilusdalug saudianisuiuly
Fanlimangdunislidau wu nsua MInseanedm
. Polymer syntheses and processing tJunsdaasizvinedwesudaln saufsnisadanediues
TawmngAunsldan wu n1391 Nanocomposites n1snseatedvesianuilulunediues
«  Monofilament, Multifilament and biocomponent fiber technology LﬁUL%ﬂIuIaﬁﬂﬂiﬁﬁugﬂLﬁuiﬂ
éingiﬁuiauﬂw‘%a Nanofibers t&ule Monocomponent microfibers t&uly bicomponent Gl
#9909AUTTNOUUUNTINAR
. Pilot production technology Lﬁa%mEJGU‘mmWU%%JSIUizﬁUﬁaﬁﬂﬁﬁaﬂﬁ (Lab scale) lugnswdn
\TagnaInnTsy (Mass production) UsenaumenIsaauNunIstas n1suan N15nsIaounansioe
ldeilon1suaanToudaaulignan

n§wensiildlunisinive

AR ININeNsiunnTlaln yaanside 19 au (Useneumetinide uwagtdniRuiing) sulseanalidy
AADAlATINIS 150 1UUM wazeuUsznadmsudanieiesde 250 duum dmduiadesdadule
ﬁ'ﬂizﬁUﬁaﬂﬂﬁﬁaﬂ’]iLLﬁzizﬁUﬂ’]ﬂﬁqu I5991ud s UsuLUUNIAEUIL (Bicomponent fibers pilot spinning

machines) 57189LA50950 LA 1T ANA AR ULEULE
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R&D Agenda 2 - Utilization of natural products and biodiversity

R&D Area 2.1 - Nanocosmeceuticals and encapsulated Thai herbal active ingredients

RDA2 Utilization of natural products and biodiversity

2556 ALY 2558 2559

RDA 2.1 Nanocosmeceuticals and encapsulated Thai

herbal active ingredients /
[ Anti-aging cosmetic products (Serum, Cream) ]
[ Anti-cellulite products ]
[ Nano aroma ]
[ Hair care products ]
L Nanoencapsulation J
[ Pilot production technology J

' Researcher/Assistant researcher 25
R R&D budget 100 MB
esource Instrument 15 MB (6 instruments)
GMP Plant for encapsulation 250 MB

E‘Uﬁ 3-5: R&D Agenda 2 - Utilization of natural products and biodiversity;

R&D Area 2.1 - Nanocosmeceuticals and encapsulated Thai herbal active ingredients

AUABINTITVDINAIA

mavieviuluszduuily (Nanoencapsulation) Wutnlumeluladilinaneymaiidvunnssiuunlumms
(Nanoparticles) Famglusymeuluiluanavesasiieangniniedanm wu ansadaayulnsgnvieriuog
sumeuiluansaliidussuuihdnsddgingwadidvane vilimAnnsuanudosamsddaluguuuuiifonis
WiuUsgavsamnisesngud wagiiuaunaivnaeiiuaznienwyeanddy

Tutlagtuayulnslneldsuamuaulawardaaiulifldluassuguioduaiuquainiazifiug e
yaAsgia TnuideiReatumseengrinisiinmiasamnuduiivesnaniswns uenangvstissinwigunm
viethtndnwlsaudy ansafnayulnsomnhulifudunalueiodoiofoimgvitinmmaniosdions
iy gviaFuoyyadasy ilensundesradinnnouyedassivimswaduievilisaddevanminnddises
g qwéﬁué’jﬂwu%ﬁﬁmama (Elastase) Lﬁa%’ﬂmmm%MsjufuawzjaﬁﬁaLLaz%ummﬁwﬁfq qw%‘é’uéﬁa
wullesllvilsBiua (Tyrosinase) Wieliwadinnszdndla livuesnd 1udu mshansafaaslnsiifignimstanm
fdpsnsuifvinlilusymafifvuessdunlumns lnsnmsveruseasluiy aisanussdeia uas/vio
woAwos uazthoumeulusananluuauluihiureseiosdion ileiuUssavsnmussdniumiaiosdions
RRIPAGRREN

wuAthmomsavaiiaruuuiuinalulaguovUsinAng  (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559




waaquswmﬂm (Key achievement)
mimLuummfﬂamqmuuﬂummmaLLavmwammsmﬂmwmmﬂwamﬂmmamﬂ,wﬂma AUUAUT
dmaunluwmalulad yadundnsioe 4 ngu Usgneueie

v A

o

wamﬂmmmmmuwaamaiaa (Anti-aging cosmeceutical products) TuraeU w.e. 2556-2559
I@EJL‘UUQ’WW%JUWNEMQ&!“M@@?%@ULLawsljuaE)ﬂ’ﬂiJLLﬂ‘UENlﬂjaaN’J‘Vlllﬁﬁumﬁm%m@mﬂﬂuﬂuﬁ’ﬁﬁﬂﬂ
ayulng

wammwamumimmmaalam (Anti-cellulite products) Tutasl w.e. 2556-2558 1Jundniinel
LaawauaumﬂuﬂumsaﬂmamulmmqmaammimmLszjaala‘m

diuneuszmesediuwly (Nano aroma) Tugasd w.e. 2556-2558 DundnAnusiinasoyniauily
ansvenanaenlillneg

NaRSTnuiguaiduny (Hair care products) Tl w.e. 2556-2559 WWundnsinusidwsuinnuazen
WAz U3 dUNY

walulagvan (Key technology)

msfiiunAfomehuunlunedesasmseramsdniinandnfusaulnsive 1 NanoTRM
agldmaluladndn 2 waluladfe Nanoencapsulation wag Pilot production technology FanUIZINg
U w.a. 2556-2559 Taeisnsidelunsazndnduanae

An’uagmg cosmeceutical products ﬂm'«aaﬂsuﬂaumamiaﬂﬂamﬂws (Plant extraction)
F99zyinlug9U w.A. 2556-2557 L‘waaﬂmmimﬂﬁu‘v]uqmmwamwmawmamﬂwa luiAunn
TugduuusunAuly Tngazvhnshnszianssaduitluasatndeitnitngei Analytical
chemistry) @aasvinlugael w.e. 2556-2558 memi’wmumLLa“Uimmmmmimﬂmwlmma
wlmmvmiﬂﬁmimﬂiﬂw U HPLC, GCMS, TLC densitometer iolnalla Capillary electrophoresis
'iwmmmﬂIuIaamm‘wmﬂsﬁLWaﬂﬂmqmﬁmqmmwmaqmiaﬂ@ Annsesansanpayulnsiae@nwm
qridAueYYAdAsY qrisshueulsdneaandiug (Collagenase) Q%ﬁmuuaulﬁzmamama leldransarn
wuqmamnmfiwmﬂgummi (In vitro) wazdifnanwlumsthunadalussivanamnssy Jmaaey
cmﬁmimmevmaaamwwm (Total collagen synthesis) LLa”‘Vﬁ‘UiﬂJ’]ﬂJﬂ’]iLL?{@\‘iaaﬂ‘U@ﬂ
wulwsl Matrix matalloproteases vouadlwlusuatan (Fibrolbast cells) antiudsiransarin
waaﬂqwﬁeﬂ,uL%aaﬂlWImumammLﬂUﬂﬂiuﬁﬂLLwaumﬂuﬂuLLav‘W@ummiaﬂ@ﬂ,mmmmmimma
Nanoencapsulation AsusAnansl w.a. 2556-2558 wagiaunAuiigsiilagisunaioynauily
Yosansannayulng ﬂmanmmmgnsuaqmgﬂmuﬂuaa{ulwmawwamnmsm Tnemaluladnnswaun
#13U (Formulation technology) fausnaad w.a. 2556-2559 uagldimalulagainuimnssudinm
(Bioengineering technology) LilenagauANusEAeIABdLarUsEansdng (Efficacy) Tuenanadns
(W.A. 2559)

Anti-cellulite _products  ldinaluladmsainayulnsAnnsesasainayulnsuazivalulag@inm
Tmsmaaquﬁmiamalszmw,t,aquﬁawLﬂwuaﬂumaaﬂlsumuiwmﬂ WA, 2556-2558 ANty
ulumaluladihansafaisigrdiunfvinluguuuueyniauly wu wlilaluls (Nanoliposomes)
LWammmiaﬂmamﬂwamamwmLLa zigadllnmingy ﬂmaaﬂammiuﬂmmma ¥N1INT2Y
PUNATINSIPNLANEEINS TeariuiiunsTugaed ne. 2557-2558 waEHAILLIARALDYN ALY
arsannayulnsannisiinwaglan  Anwiauasiiveseuniaunluayulnsuasndndusinagaeu

a

ANNTEAELARY kaUseAnsaAndluatanadinsluyisl w.e. 2558-2559

Nano aroma limelulagmsaransvenanmenlsilnefifinduves wu aonnssdimi feFBnsarn
fmnzan Alvaunmueanaulndidssiumsaunenliilnean Anwissduszneumaniivesansven
neenliflnglugied wa. 2556-2557 anduthansatauiauilidinduneusingluraed wa.
25572558  warlineluladTanmlunismadeugvisiinaromadimeifousadussamlunisussdiv
vismegaustalutasd wa. 2558-2559 dnidennauneniifgvsuniauniudinlusuuuuoynia
uhdagliunlumelulad wu whilalulen wilulileles (Nanoniosomes) LilsenuesilyEimsUasdes
nAuvoNansing wavateguIuTY worUsediunavesnduderufisnelavesoranadas Tutaed
W.A. 2558-2559

wuAthmomsavaia:wruuiunalulaguovUsinalng (Nanote




+ Hair care products WinallaBmsatnansiiiedmdenaslnsuasitineluladdanmihansd iy
wmnaeugsmMaiinwlutadl ne. 2556-2557 andulfulumeluladihansaraiislgrissuiiuin
Tugduuveunaulukaziauansisunindueiviianuarointas U saduntluguiuuve s
punnudaduduuusoondei uaslatuthsudus Welflunsouanasthssdnwna il
UG neaugnsensulued w.e. 2557-2558 MRARUAIHAINT NAFBUNITITANELADY WAy
Anufisnelaluoianadiasluyiad w.a. 2558-2559

n3wensildlunisiide

auFesnInensiun ol YranTide 25 AU (Ussneumetiiily uatiReing) sulsvanalily
AaBAlATINIg 100 S1uUm  wassuussinadmiudamaunsalagioet 15 a1uum  Laln Sonicator probe,
Lﬂ%ﬁﬂ SPF, Lﬂ"?‘laﬂ Tensile strength, Lﬂ%laﬁ Texture analysis, Lﬂ'%m UHPLC/MS/MS, Lﬂ%m TLC densitometer,
\3eq Capillary electrophoresis LLamUUizmmﬁm%ﬁJ%’mmimaa%f’]ﬁug’m’l,uﬂﬁsé’ma%ﬁﬂsmuwamaymﬂu’ﬂlu
ﬁﬂqmaﬂﬂﬂiim (GMP plant for encapsulation) 112U 250 &1UUM

R&D Area 2.2 - Nutraceuticals based on nanotechnology

RDA2 Utilization of natural products and biodiversity

2556 2557 2558 2559

RDA 2.2 Nutraceuticals based on nanotechnology >

Enzyme encapsulation of food product J

Bio-compatible nanocarriers

Modified food and drink products from Thai herbal
extract and fiber

Low energy fabrication J

Biocompatible nanomaterials synthesis and fabrication J

Nanoencapsulation and control released technology ]

Pilot production technology ]

Researcher/Assistant researcher 33
R&D budget 400 MB
Resource In vivo bioavailability and biosafety evaluation (partner nanosafety)
Efficacy evaluation (partner nano-cosmeceutical)
Pilotplant (GMP) 250 MB GLP certified laboratory area

;;Uﬁ 3-6: R&D Agenda 2 - Utilization of natural products and biodiversity;

R&D Area 2.2 - Nutraceuticals based on nanotechnology

wuAthmomsdvaiiaruuuluinalulaguovUsinAng  (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559
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fuslaafuualilfmnualaguasnugunimenniu sdnsuriomaaiuiasiaiostuiogunmlisy
pwien esnduilandeinaunsatiodduaiannuuduswesiieme  Helesiunazinuilsaunin
vieteliszuuseg vesiumevhanldituy edilsion aseenguiluewnaaiuuazieiesiufioguam
Fowhunsmnaeulsyavdnalunisesngvduazaudasnunousongnain

szuuthdsdmiunanfausionaisiuvesaulazdn ilumeluladivieifudseavsamnisliauasesn
gvismsTanm Taganansaiuuszavsamnisgeduluszuumafiue s armasi wasanudAuldtugns
ffuosuaznszuuNINaRlugnamnssufitiegud vilaunsaranderdeadudunuusefugnamnssy

VEORULUUTINISANRE195IA5Y TreiiiuyarvesingRunsinuaswasnandausin1sinyns

Naﬁquéﬁﬁﬂﬁiy (Key achievement)
msfdunuduulumaluladiitelnsundunia NanoTRM Turasl w.e. 2556-2559 sjaitiundniae
3 nqu Usznausig

. msnunneuluilundnfueia1ms (Enzyme encapsulation of food product) diiunistut w.e.
2556-2557 umsiuineulsiiditilussuumaiuomadeliiiuingeiuewns (Food additive)
fannsanudeanuiounaziiuanuasivesoulellundniusio v suiaaiosiufivaeiaiu
Usdninmmsgesuazn1sgaduansens

. hrhdanseengvimsiinmsesuuy (Bio-compatible nanocarriers) fiiiun1shul we. 2556-2559
é?faLi‘JumwT’lLﬁumu%’amiﬁugﬂLLawmaaummmﬁa AMaNYMzLarUsEaNSAINASNAENS
oongrsnsiinmiililusUommsiaiuuasimunundnfnsiog1ssing:

. asateuaziduluatinanayulnsineiiondnAusievniuagiadesin (Modified food and drink
products from Thai herbal extract and fiber) aiiunslul w.a. 2556-2559 fgratiuuzuiou
(Phyllanthus emblic) Wuauulnsifanisuoyyadaseqe Wudulsznouvesiinaninaluma
nswmgusulne  ihduuasnidenagauludeimiuuanduls  Jagtuiinisthusrnudeunardin
dieliselemiimanuaneiosdens wdmnmasatnazmdodunmniduduledilliliuslomnite
wuhnnduledesdiovidueyyadassgs wastiensedumsdudne fuduisesnminindule
fimdefianimuniofuyariduninfasiasuemiuazaiowy Weiudulsens anyiina
ms¥ulssmunilulewmsn warliqriiueyyadasygs Tnevinnsiannandasiluguuuuiivanzes

wu vunde Anfuazdue

walulagvan (Key technology)
NsAnY Az IMLINERSUNTEnIgU W, 2556-2559 azdnsldunlumalulagwanlun1sidy 5 walulad
A9 Low energy fabrication tag Biocompatible nanomaterials synthesis and fabrication afiun15lut w.a.
2556-2559, Nano encapsulation control released technology anilunislutl w.a. 2556-2558 wag Pilot
production technology Afiunstutn.a. 2557-2559 Ineilividululsazndnsiuyiae
- Enzyme encapsulation of food product LHumsWaunaiauas Tagveviuiioiinauasi
voseulwllundnineieosiy Tneatunsiaunssuiunsuas fagiiaansoveiomdsnande

v = U U a o '3 ¥ o a a Y =1
lode uazdlnudaensdiuge veusulildlundnduneomislauaraunsadiiunisudnlaviui

wurithmomsavaia:wrunuluinaAlulaguoous:indlng (Nanotechnology roadmap : NanoTRM) W.f. 2556-2559




+ Bio-compatible nanocarriers i siAINSTUINNMHER Nz AU TamhdsTsesU Tilg e
Tuews |Wu n1svin Spray dry u‘%amﬁéﬁmswﬁau‘mﬂﬁwﬂszmumsﬁiﬂ?’ Supercritical
carbondioxide  sasnaWaL TagwialmiuasvndeumuUaendelunsliidutngietuoims
wu lalagursoudsinulas usu

+  Modified food and drink products from Thai herbal extract and fiber agfiRILgATITUNAFRY
AR UazNAdDUAINIWRlaTaT A lUD A AIAT

NSNeNsN T lun1511398

v av Y1

ANUABINININENTIALA  YARINTIdeTIuviedn 33 aw (Useneumednidy  auwaslinidesyie)

13

JuUszIadTenaanlasanig 400 a1uum uazlassadsiiugundndu laun mieleszvinageuludninaass

LAEMINAADUTEAUATIN WanaaeuUsEAnSnmuemandusiauwuy uaziinudsinmsasesistusUlusedu

[

Ageanvnssuiielddmsumsaiamdndaeiduwuy auvsiuiivsgadmiunstusUndndaeiduwuuluseiu
NagnavMnTIx (GMP certified area) ¥ae 250 aMUUM

R&D Area 2.3 - Nanotechnology for animal health and feeds

RDA2 Utilization of natural products and biodiversity

2556 2557 2558 2559
RDA 2.3 Nanotechnology for animal health and feeds )

Bio-compatible
nanocarriers
for shrimp feed

Bioactive compounds for 00
animal feed

Controlled release film for animal feed ]

[ Low energy process J

Biocompatible nanomaterials synthesis and fabrication J

Bio-encapsulation technology for
extended shelf life J

Pilot production technology ]

Researcher/Assistant researcher 25
R&D budget 100 MB
Resource In vivo bioavailability and bicsafety evaluation (partner nanosafety)
Efficacy evaluation (partner nano-cosmeceutical)
Pilotplant (GMP) GLP certified laboratory area

g‘dﬁ 3-7: R&D Agenda 2 - Utilization of natural products and biodiversity;
R&D Area 2.3 - Nanotechnology for animal health and feeds
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nsiawUadaiuazanarnssuomsdnidanudsanmanaluladine waduayy Wy nsiauie
Snwlsndninazinduladni aanslierufuzuasnisliasadifuaduemsdnd msfnfvaisenmns
wiomuAuN1sUanUasasonsdmsuemsasuludnd  ussydusigaeigmsiiuemsdnilneaenndesiu
ipsgiuaaasadelunislinuremdniom (Good Recognize As Save : GRAS) \ludiu iilelvindn s
Fulumunasgiuemsvasasenazantiygmnisiatunenisdnannisdsesnidodng

ulumaluladfansoaiuayuuadniuazgravnssuemnsdnd  1dud  szuuhdsdmiundesias
pnsaiuvesruuardnd Wumaluladfidieifiuuszavsnmnisliauaseangrdmeinm Tasanansndiu
Usgansnmnisgadulussuumaiuemis anuash tazanuiulaiugasiifueimsiaznssuiun1suas
Tugmanvinssufifiegudnvilrianansaiauseldoadufuuuussiugnamnssvdosuuuui@ensilfenesinds

PITUYAA1VDIINAUN TN UATWATHANTUNNTNYAT

o Sa o o .
nagugNSNaAsy (Key achievement)
NSAEIUNUN ALY MLAZEMSERININ NanoTRM ludasd w.a. 2556-2559 sjaitiy
AR 3 Nqu Usenaumie
«  MthAENT0eNNENITININTEAUWULNENSWRIUIBIMNINY (Bio-compatible nanocarriers for
shrimp feed) siflunsTul wa. 2556 JunsiauTanihdniiauiAnsaseifuazgosing
dnsuihdemsuaromsiatuluniseyuiagniuieldnaunulsuiniisianas
Q‘ a dl' v ¢ . . . [ a =
.+ @1399NVIININTININLNEDWMNIANT (Bioactive compounds for animal feed) Antiunislul w.a.
2556-2557 \Junsimuianihddmsuldlunisndningiaduemisdnd (Feed additive) wiioldiiu
Tuemsdn Inedignusasdioifiuanunwinvesingeuownsiaaesiing wu InluvTereulss
. Waumuaun1sUanUdesdmiuemsdnd (Controlled release film for animal feed) Aiiun1s
Tl w.a. 2556-2559 iWumadadldiiuanunsiuazmuaunisiantaesasddydmsuliluing
a Sy 2/ =% Yy oA A Y a a = o w
e wNsIRossiin1sanTu wu Trduvsesesiuy lieuSuussedvnmnisgatuvesansdfey

walulagan (Key technology)
NsAnykaEiRLINGAS g TEr Il WA, 2556-2559 giinisldunlumalulagnaniun1side 5 wnalulad
Ao Low energy process Aiiunshut) w.e. 2556-2558, Biocompatible nanomaterials synthesis and fabrication
adunstul w.A. 2556-2559, Bio-encapsulation technology for extended shelf life anfiunsiud w.a.
2556-2557 wag Pilot production technology atdiun1stud w.a. 2557-2559 Tneiioiselunsasnansiaein
. . . . < [ 3 Aa 1
+  Bio-compatible nanocarriers for shrimp feed tWunmsdunsgrieynAUIIURTAUUILIY
= Y Y [ Y 14 = o 1 Ao & Y o 14
wazdinsaanemlndifesiulsinldlunseyuiagnie weidsansemnsndndulviugnds
. Bioactive compounds for animal feed LHunsiaLInSEUILASINUANENSEAYAS oD MNSIESY
Naaeiiirglviogluuaun1anyleliunuAiilasAMAIMINEIMT WU NSATENEITEINNS
TusUlalulouvisediatuy
+  Controlled release film for animal feed nsRIARAIUANNISUaRUdREdMTUR IMSE NI
< L LY d‘ v v | are =) [ = d‘ Y o 1
Junsimuniagiiaansdat wu fduudwselalagy waesnmsinuinssuiunstugdiieliings
Taguatuemsdnindeanisiiinisgedud wu Infuvsesesluu
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Arudosmaninens lfudyransiforiidu 25 au Ussneudednddy  wasinidedion)
sulszanaTenaonlasinis 100 uum uaglassadaugiuiisniu Iiud mhednnsineaeuludeinaaos
LayMIAdaUsEAUAATA Iioviade Uy ANEN YR INAR ST LY LLazﬁmmé}’mmsm‘%mﬁaﬁugﬂiuszé’u
Asgpanmnssudielddmiunisamdndusidunuy nuiiuiidomnzaudmiunstugundesasifuuuy
Tusyiuiagnanmnssy (GMP certified area) yaen 250 &uum (Bsanunsalisrniunandnsiomsiaials)

R&D Agenda 3 - Improvement of agricultural process and control of insects and pests

R&D Area 3.1 - Controlled release fertilizers, plant nutrients and pesticides

RDA3 Improvement of agricultural process and

control of insects and pests
2556 2557 2558 2559

RDA 3.1 Controlled release fertilizers, plant
nutrients and pesticides

[ Controlled release N fertilizer for sugarcane ]
[ Controlled release NPK fertilizer }
[ Fertilizer with soil conditioning }
{ Controlled release pest repellent QQ J

{ Material synthesis and modification |

[ Coating technology J

[ Nanoencapsulation ]

Researcher/Assistant researcher 25
Resource | pop budget 200 MB

gﬂﬁ 3-8: R&D Agenda 3 - Improvement of agricultural process and control of insects and pests;

R&D Area 3.1 - Controlled release fertilizers, plant nutrients and pesticides

lwuntimomsdveaiamnuluinAlulaguovUsinAlng (Nanotechnology roadmap : NanoTRM) Ww.f. 2556-2559
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Naﬁquéﬁﬁﬂﬁiy (Key achievement)
msiiiuamAdemasuleruaunsanUdes mafinanse sy uaze1Usudngiiv(Controlled
release fertilizers, plant nutrients and pesticide) #13 NanoTRM Tudsd w.a. 2556-2559 sautiundnsio
4 ngu Usznausig
JumununisUanUdessglulasiau dwsulandey (Controlled N fertilizer for sugarcane)
FeagAnfiun1sseningd w.e. 2556-2558
- JomuaunisUanlassglulasiau veanesa waslnunaWeu (Controlled NPK  fertilizer)
FeagAnfiun1sseningd w.e. 2557-2559
. {onauiuiaguivussdu (Fertilizer with soil conditioning) @udlethielunauiuianivinlidu
fenumguiiliigeduihldiussdianuasnsalunsuanBeulsspnniuiaivintouassgeims
TuiulunusasUanugesansensdnlulusniivesnsdng Saagdidiunissewingd w.e. 2557-2559
- anstulauuasuuumiuaunisUantaes (Controlled release pest repellent) Frazmdunssewing
Y e, 2556-2559

walulagvan (Key technology)
M IANW A NAIUNNRRAUINTZNINGU W.A. 2556-2559 azinsitunlumaluladvaniunisivy 3 walulad

«  Material synthesis and modification Us¥naumenszuiun1sees 3 (5e9Ae 1) Materials preparation
dll = 44 ° ) 44 & a v wa '
Wawsugasansindeudmsuiadoudaleielvillandfiniuaunisuandaesniuiaiuasn1iy
gy % = Yo i A g ve Ao £~ s Aol = ' = |
weansle sawfnsliTaguiluluguuuusieg delidemianntullandinivy viellagddlalaene
wu msldsmemmsidnidulusgiunluwes wazmsiniusnemnsiddylutamunluguuuusie
1 aqmmmﬂsgauﬂu (Nanocapsules) Twssunlu (Nanopores) Wusiu 2) Materials processing
A o = <@+ I ' = o aal o w
WeiaunszuMasseudindouazansindeuluguiuusmee sudaladeimenuddglunseuiums
wisey WislilifadenifanifinuaunsianUaesmnudesnis 3) Releasing profiling Anwusuna
smemsivantaeseanunaindedensluiiuesiulunnzaivpuuasanizise Suiinmvedeu
v oA a A i P Qq' = o a S =
fuigusetinfinevaussanisidelalunaimvunzay glunisaidiunisasiinIasilolunisuay

X 2+ < = 3 v v a en 4 A = %

waztuzUind iseaateulinseRuviesUfiRns waeirsesieldlunsweueuninuily (Ussnaume
Homogeneizer, Ultrasonic probe, Funance) kagnsavaauautinemenmiasiaiivesianiwseula
(628738 BET, SEM, TEM, XRD) wazipsediladinsiesionstulnsiau (Elemental analyzer)

wuritimomsavaia:wrunuluinAlulaguoous:inAlng (Nanotechnology roadmap : N RM) W 2656-2569




. Coating technology nszuIunsndeUaIsuuinly  laednwianaisiadoulssnnnediues
MNETINNA UazwoRwpiduaTesidmiundeul iolliautRmusunsUanUdessine s
Ignudiiadasns

+ Nanoencapsulation msthulumallafunldifiefniuwazenuaunmsanudessineimsiidiy
Tufanfiflassasaseiuunlumns Tuguves Nanoemulsion vi3edue muarmdesnsldasems
vosiiy viienuannTesiuAuviinsimeUgnitvusazyin

niwensitlilunisiide

arudesnninenslunwg Wi yaainside 25 au sulszanaifenaonlazens 200 §ruum sl
Tumsiiiunuidednatiadeiuguisuiu 1¥un wdestiolinesisnn (Atomic absorption: AA, Inductive
Couple Plasma Mass Spectrometer: ICP/MS) LLasLﬂ%@ﬁugﬂLLazLﬂ?ﬂ‘aULﬁmzﬁU“ua’lﬁlﬁ’m

R&D Area 3.2 - Improvement of soil condition and remediation, especially smart soil

RDA3 Improvement of agricultural process and

control of insects and pests

2556 2557 PLLY: 2559
RDA 3.2 Improvement of soil condition and
remediation, especially smart soil /
Seedling media Growing media ) .
_ (Peatmoss-like soil) [ (Peatmoss-like soil) H e °°"d't'°"e’]
Hydrothermal
carbonization
production unit
. (8Q/Md)

Hydrothermal carbonization

Cropping field test J

Pilot production technology + Plant design J

Researcher/Assistant researcher 25
Resource | R&D budget 200 MB
Instrument budget 10 MB (Mass production unit of smart soil)

E‘Uﬁ 3-9: R&D Agenda 3 - Improvement of agricultural process and control of insects and pests;

R&D Area 3.2 - Improvement of soil condition and remediation, especially smart soil

lwuntihimomsdveaiamnuluinAlulaguovUsinAlng (Nanotechnology roadmap : NanoTRM) Ww.f. 2556-2559
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Naﬁquéﬁéﬂﬁiy (Key achievement)
msliunTumaluladilensiunnanmussiunazinsesdnuausa NanoTRM Tutasl .. 2556-2559
danfundnsiout 3 ngu fe
- Jaguzwdn (Seedling media (Peatmoss-like Soil) Jammizuaziassufise Tunszuaums
Hydrothermal carbonization Favzeniulud w.e. 2556
- Jagumnzndn (Growing media (Peatmoss-like Soil) dammizuaziiseufiisen Tunseuiunis
Hydrothermal carbonization Favzeniiulud w.e. 2557-2558
. TanUFuugedu (Soil conditioner) lngasfinAugnsnsusuussAuLasdusedisen Tunssuiuns
Hydrothermal carbonization Favzeniiulud w.e. 2558-2559
. spuufwfnsaiiiensyurumslelasivesueamsualuwiiu (Hydrotermal carbonization production
unit (8 Q/day)) Favzaniulud w.e. 2556

walulagvan (Key technology)
wlumaluladudnlun1sideusenaume 4 waluladfe Hydrothermal carbonization processing Lag
Catalyst ez BusdunnsHausd w.e. 2556-2557 day Cropping field test wag Pilot production technology
59u@4 Plant design azBusnifiunisaaudd w.e. 2556-2559 Tneiiaaselunsrasnandasiie
«  TanuTuusaRu (Soil conditioner) wagdagunng (Growing and seedling media (Peatmoss-like Soil))
Inglivatin Hydrothermal carbonization Tnsesnuuulang Chemical engineering design and scale-Up
whuszuuihandigamgll wazarmfugs Samfunisaiiessuuliienufeudivmnzaniunsieny
Tsruvmndniannsawndeutngld (Mobile) wazanalvauuulsanu (Stationary) Tsyansnm
qsan warlfinAlulad Drying process dwisumsanauiu/Jimnnuhlutagusuussiuiidusdn s
wazanstnafifumsdeiuiiomuauanutulfegluseduiivesnis
. mMaedsudsiitoniondnanuivugfunastaqmny  awnsaliivadin  Nanotemplating,
Impregnation, Hydrothermal/Solvothermal, Precipitation, Sol-gel, Combustion, Sputtering,
Electrospinning, wadamslniiiadl uaz Self assembly 3w wagldinalulad Drying process
é’m%"umiammm%u/ﬂ%mWmﬂfﬂui’aqﬂ%’wqaﬁuﬁLﬂumﬁmﬁ’m%uazmi%’smaﬁLi‘]umié?aéfu
diemuauariuliogluszduiiioans

wuAthmomsavaia:wruuiunalulaguovUsinalng (Nanote




. wdnrunsruunM el fisiemie Membrane fieglungu Oxide $ufuazdos
K1UNTEUILNT Calcination GsagdasdinisWanm e fianansnriinis Calcnation faissiAzen
Afusanamnlusedu Pilot Indgaunndaiae wagiamuinsduameidusaiitolusedu
Pilot 38 Mass production Tilasnniisuwinnsduasegsituseduneslfuiinig lagnslyd
Chemical and mechanical engineering design s‘f}ﬂiﬂsﬂmi%ﬁwmszuuﬁmﬁﬂiiﬁLLaziz‘UU
FAetadluseiu Pilot scale (8 Q/day full capacity)

niwensnlglun1svinide
ANUABINITNINEINluAMTILALA Yaa1nside 25 au (Ussneumeninauwidy wastndnwinw)
WUsENa3TunaalAsN1g 200 AuUm kavsulseanudmsuiamlasiaiisiugiulagiaiedils 10 a1uum

R&D Agenda 4 - Postharvest technology and food packaging

R&D Area 4.1 - Nanomaterials for food packaging and preservation (Smart packaging)

RDA4 Postharvest technology and food packaging

'RDA 4.1 Nanomaterials for food packaging and
preservation (Smart packaging) /

Functional coatings and packaging for agricultural products
(Anti -bacteria and anti-fungal, etc.) QO

{ Time Temperature Indicator J

[ Chemical synthesis ]

[ Coating technology }

Researcher/Assistant researcher 19
Resource | pap hudget 150 MB

gﬂ‘ﬁl 3-10: R&D Agenda 4 - Postharvest technology and food packaging;

R&D Area 4.1 - Nanomaterials for food packaging and preservation (Smart packaging)

wuAthmomsdvaiiaruuuluinalulaguovUsinAng  (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559
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Haymitddusenmsvildmiunandananisnensudinsiuiende ﬂ’]iw‘%maaf\ﬁw%ﬁﬁﬂﬁﬁm
mahderselduamavedlsa  dwaliAnanugaydeniwasegiauasiludunseseaunm  Joymdnan
aunsadesnulamgmalulagnisindeuseflduueuundadueniensiness Wy G0 wald aenld
Tneflduuneilndenann Biopolymer wu lalngny (Chitosan) M3edadiun (Alginate) Tidansdudsmsiasaves
Qauvduundadne  mavinmsianuTTAuTTliverukAn fasidinmaiufe  AlaudRdumuidequrid
#iZun31 Anti-microbial packaging

uonnimsWaUsTaSasEalsaansopedufeefizuld Tneiaun fageexlnanaes Electrospun
fiber mats Wag Carbon nanotube, Graphene 38 Activated carbon %ﬁﬁauﬁaamﬁuﬁ”’ma‘ﬁﬁu P30YINN5LAY
oumesziuuluLes Metal oxide 1wy nimiflodlasenlust wiedinydoonles Seaudflumsdesamefinaiesau
Tuussgiust lnsnsiineendinduifuandusiisaiizen

FaF3edsssulutagiuilianudosnisomaduuingad wiesinnsueedivenasugia
wavdindles saedhieunarienviesnmansunalvgfiteslioiusnnidednt ewnmvaa dh wned
w%wmmmﬁ%%gﬂiué’wmzLLG(J'LL%@@JWﬂGﬁu Fsmsmuaugamivessdnfasiududsdinnuddgydenanin
vowdndns naluladnisnsisdeuamnmuesduditudegiu Wunmsihwivlevengamalivasiian (Time
Temperature Indicator: TTI) flansnsavennasiufiusiuduiatugumnifiguiugumndidmun Tudlagdy
Wiy TT AndnainssUssmaldfuanuaulaiasianlinglusemalneidesanldonldng  famunaves
gamgllsuilasfinsanandiBsuashemud shlvansnamaseunmnmvesduilosld wiiesn
wiuthessnaniiseAeutnegs shantanfidesaaneldonn Jahulifuaumiiyamigasuiadu Wudnilng

Naﬁquéﬁﬁﬂﬁiy (Key achievement)
msslumAsBesTanuiludmiuussainriensuasnaiiuinmamg NanoTRM lutasl) w.e. 2556-2559
danfundnsiot 2 ngu fie
.+ ENUIBARBURIVUNAAAMTINIINITINEATWAL LTINS UAUALNEAS (Functional coatings
and packaging for agricultural products (Anti-bacteria and anti-fungal, etc.)) tHUATHAIUN
fduandeuinuazussadasidmiunaliliianausilunshumunsaigiulseadiouuadide
uazdermdimaiuife Ssagduliunisseningd wa. 2556-2559
. wiulheuengamgiinazia (Time Temperature Indicator) Ssagaiiiunsseningd w.a. 2556-2557
Wigldfiuaudmsonsuaznisineas sheduuiignuazaunsadesaansliemdsannsldny
weluladfldlumehgunsaivsdgamginasnailutiagtuiiaunduazdsznaulude mawdeud

(Chromogenic) NM5vievi (Encapsulation) wagn1sknsnszane (Diffusion)

walulagvan (Key technology)
NIANILAYNAILNARAINTZINT WA, 2556-2559 azdimsiduilumalulagudnlunsive 2 malulad
A Chemical Synthesis lay Coating technology
«  Functional coatings and packaging for agricultural products (Anti-bacteria and anti-fungal, etc.)
THwelulagnandevintanevdeussatasiseansiianunsodufinaasyiulnvesdouuadise
Lazdes

wuAthmomsavaiawruuiunalulaguovUsindlng (Nanote




- Time Temperature Indicator (TT) wielulaB@llumsvigunsaiisdgamniuasianiiiamuie
Usznause 1) weluladnsasud (Chromogenic) shmseenuuulassaiiauazdaasizidan
duvisduiialual wu wodlefieluanavunadniiflasinisnienimuas Active groups MiUAsud
Isiflegnnszdu 2) walulaBnsviesiy (Encapsulation) Tngnswwienian wu nedwesdaulH
wazdugnu (Morphology) Tisngan IsfansnsauanUdesansust a gamafififosns 3) weluled
N13unsNsza1e  (Diffusion) vnN1sauTanlaen1sUsuUTslastasamenmen nlvivuinves
sW3U (Porous) waymsURFuTUS (interaction) fiwsnzay LilelianunsaniuALIsuNsInsEY
flgnmnTisine Idegnausiud wu lalasviuua (Microchannel) 4) nssurumsUsgnausurany
(Active layer) Tnglgnseuaun1s Multi-layer fabrication 5) TTI ﬁﬁ@mﬂuﬁaﬁiaaam&ﬂﬁ (Degradable

Time Temperature Indicator)

NSNeNsN T lun1511398
ANuABINININeInslunmsliun urans3ITesan 19 Au suUszanaidunaenlnsenis 150 AU

viall Tunsdndusddedaedadeiugunisndu loun  wieundouRaszivgnamnssumsoseauiuiuy
WU URANTs (Pilot) wavviaviesufuinisamuesilu Au.

R&D Area 4.2 - Nanosensors for agricultural products

RDAA4 Postharvest technology and food packaging

2556 2557 2558 2559

RDA 4.2 Nanosensors for agricultural products J

Chemical toxic residue sensor and system eg. Antimicrobial substance ]

|

{ Heavy metal ion sensor and system O OJ
[ Microbial detection ‘
‘ Sensor array for product-QC Q OJ

[ Optical, Electrical and electrochemical detections and integrated system ]

[ Microfluidic technology J

[ Lateral flow assay technology ]

Target enrichment by nanotechnology l

. Nanostructure fabrication and surface modification

- '\ Researcher/Assistant researcher 25
Resource

R&D budget 200 MB

Instrument budget 19 MB (Portable Raman spectroscopy, Dip-pen lithography
and programmable dip-coating)

gﬂﬁl 3-11: R&D Agenda 4 - Postharvest technology and food packaging;

R&D Area 4.2 - Nanosensors for agricultural products

wuAthmomsoaiiaruuuuinalulaguovUsinAng (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559
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Tundnsaurimenisinunsliognauiugl gnded 9351 wagnInsIvininsvddoUueslugnavnste s

nagduNSNaAsy (Key achievement)

nsanununaiuunluguweslunianisinuasniy NanoTRM Tugisd wa. 2556-2559 sl

ARSI 4 NEN Usenausie

IBUDSLATEUUNITNTIEUAISATIANATS (Chemical toxic residue sensor and system eg.
Antimicrobial substance) LuININITIIBALLLUNITHAUN 2 lnaTlafe N15ATIAANTORE]TATA
nsdanansasuntasdnsonisitowa  dwunisnagudunaagldivella  Surface-Enhanced
Raman Scattering (SERS)
wueshazsruUNIInTIaaulaneuiln (Heavy metal ion sensor and system) WWINI9AITIRE
o o a A o 9] a o a oA a
zifuNITWAIL 2 matiade n1snnafanTesagldmalinnisdunanisiuasunlasdnionsisouas
drunsnatudunaazldmaialniiedl
NNIATIVFOURRRAUYIE (Microbial detection) Insmsussendldoynipuiluvielulaslunisfnnses
VIBLENIATVITOLLaNaTABINITIATIENEBNAINANTHIBENN  NeUNEsEUUNITNTIAIATIgNUIN
Tdnuegrsunsnargiiaiuanududuveduanadmungluaisiteds  wazYivannsenidn
Interferences 819 Tuszuy dwmalndadninlun1snANATIZRAAT WU N1TATIINTOLUATITY
memalln PCR-gel electrophoresis WudM3¥in Preconcentration AoUgsEUUNIATIVIATIEN
S o w a =8 ' a dy o V1 < 6
aunsnandadnnavednaialate 104 wh wedalaunsarilaiswaesingiuasaiunsaussend
Ttnulunpauule
WuweTazlsddmMTuNIIAIVANAMNINNEGRSTONT (Sensor array for product-QC) NINTITNATILA
dadavuluomisluiesufufinisldmatiasineg wu Gas Chromatography (GC), HPLC,
Gas Chromatography-Mass Spectrometry (GC-MS) W@ Liquid Chromatography—Mass Spectrometry
(LC-MS) Fesipsihmpgvanunaianlyinsiziluieosujuinig vibrauldewaiwasaildaneg
[ [ ~ I A o [y [ al'
nMsiau Sensor asrainansusznaviiauladumadenlusuandmsunisvinguuenaniud
IneUseendly Sensor array wag Multivariate modeling Liteeugud Validity voupsediis nsasinam

awv Y 1Y) ada & a oA X v & a .
g EJ‘VI’HJ’EJ‘L!LHUﬂ'ﬁW%JU'T]ﬁ’JLﬂi’]%%ﬁ’ﬁlﬁmLLGN‘W?’EJ?I'H‘U‘HLUBUI‘L!’E]’]WWW]EJL‘(IuLe?JaiL"UQLLﬁQ (Op‘ucat

sensor) Mdansisoaandudiued
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walulagvan (Key technology)

MIANEILAYNAILNARAUTISEINU WA, 2556-2559 azdnisltulumaluladuanluniside 5 walulad
filo 1) nMsnsndase was I Induedl wivdn nsnsaiasmuiielsdidnyinuayszuun1sysannis (Optical,
Electrical and electrochemical detections and integrated system) 2) Lwﬂiuiagiﬂﬂi‘vﬂ@ﬁaﬂ (Microfluidic
technology) 3) wAlulagnislvaniuuuisiu (Lateral flow assay technology) 4) unlumalulaglun1snisssy
e (Target enrichment by nanotechnology) 5) n1swantassadtsuilunaznisusuussanIniuia
(Nanostructure fabrication and surface modification)

. WUERLAESEUUNIRTIRERUANSIATRNANY (Chemical toxic residue sensor and system) Usgneume

2 watinAe

1) wedeanswdsuwlasdnionisdewandumeaiaiiinisldedunsnarsdmiunisnsam
asenazanstiluanaviafiieg lnglamznsnsadanses Wesnmnublunmsainilias
wnih wflarnuglunsldou aznlumsiessine 3enansai U luaandiasdd wonanil
fefiradunuiilige Flidonindurlilm nswsninaefuuudeuasiindriauuudmg
WrawerinvesansfinenimsviieTed wagmansauuuaseuaguasUuleulundudy fad
Funeulunsiideuszneudie 3 dumeu fe (1) NMseenuuUkATdLATIwATIBlRaINsoLan s
Wmglddnan (2) mMseenuuy nsdaasekasnismnunaudivistasiadiaunludiold
aunsoarnduasUudeuluiinas (3) nseenuUUKazsimugUnsaluas Yagfeafiuuss

2)  msenadudunaagldivaia Surface-enhanced Raman Scattering (SERS) 3slélunisiinen
Uaisenddliiedivedluana nssauisenall msduesisas wasihunldlumsduedl 1[G
wediansliuadunsnsaialuanafifirnligs Taefauasdndinssduuuiasuulamsany
(Inelastically %39 Raman scattering) %ﬂ%ﬁé’ﬂwmzLawmihﬁuaﬂmqa%ﬁﬂuiséfuimLaqa Wasulanu
iaaﬁaﬁamaaamiﬁﬂssﬂauLﬁ’fluifa@ﬁﬁwmsmmi’@ Fupoulumsiideusznoude 3 supou o
(1) sonuuULazduAswRlAssEs s lufiaud® Hish enhancement factor of Raman scattering
signal (2) ﬁﬂ%umamamﬁQVI’lﬂuﬂuImaw Raman active molecule Wag specific target recognition
site e lHlunansinaouasuteuluownsuagsdanayemanuasiiiuszAvEnings (3) senuuy
wariaiun SERS substrate Ainouldan

. wuweilavsyuumInTaaulanein (Heavy metal ion sensor and system) Uszneume 2 matla @o

1) msnsdansessrliinafianisdunansdsuslasdvionsSomas Fdlddmsunisnea
asialuavanstiluanayingingeg FILUUR NS0 0T veIEsIRBININTITIATIE LAY
mﬁm'sﬁ]LLUUmamqua’ﬁﬂuﬁauiuﬂejuﬁ?u Tneiusunsnsndanses desnarablumsasate
ﬁhjqqmnﬁﬂ wiflaudiglunisléou avmnlunsiessing Fsanunsadluldluanuiiasdls
uennifalimaduruiiliigs Senunsofenevdanislianildinglifoninduandlml msrsats
ansafluuudungnaasundasiviensBesuasie faguiluianahlumsasuasivaay
wnnimslitandu  dedidumeulumsviidousznaudne 3 duseu fio (1) nispeniuuKaEd AT
Wiglanunsouansandmngldegnadinig (2) mssenuuu msduaseiuay st munnuada
milassassunludielianunsonnainansudewlutiumh (3) nseonuuuiasimungUnsal
way TaniRgaTuLa

2 mmsdusunaazliinedaliined 1Dumadeiifominnuszgndldfudanndeuuay
mswnmd flasanniinisnsanduldidulusuaznainrats MsIdefiniiiunsizes nuuukaz AL
wuweslieidieldnsnasulaneminlunaauny

wunthmomsagiamuuiunaluladuovUs:nAlng (Nanotechnology roadmap : NanoTRM) W.A. 2556-255¢



. MITRFeURegaunEs (Vicrobial detection) Ussnaudis 3 funsufle (1) nsduasizieynin
swenluFelulas wu synAulvdnuazdnwUsinvaseymeame Probe (EsBurisdvseanstluana
fannsaduiulianaviemwadidmingldognding) (2) nsoenuuy Andenviedunsie
Tuanaves Probe #ifimnudumizseluananiowadilvuneg (3) msdadaluanaves Probe
vuilufiveseynin Tnsdumeunazansiediflioslidmarentsvhauvednanaves Probe

« USRI TAIMSUNIINTIVERULALAIUANANNINNERANI (Sensor array for product-QC)
wumsiauniziessdaaiuusmiemsuudsuluensdssumefiduas  lneldnaia
Multivariate statistical analysis lun153aszvdoyaandyarangosisaud

niwensnlglun1svinide
ANuABINIININeINslunmlawn yrransIdeluanvidngg Wy 9aTviner Tanm Fued el

LY 7N

Tanmans Wand wagdmnssy wMsay 25 au WUsenaumetinidy waslindedyie) swifenasnlasenis

200 a1uum wazauUszinadmsuiavgunsalagine wu Portable Raman spectroscopy wag Dip-pen

lithography and programmable dip-coating 914U 19 a1Uu™m

R&D Agenda 5 - Nanomaterials for energy and environment

R&D Area 5.1 - Nanocatalysis and nanomaterials for energy production, storage and utilization

RDA5 Nanomaterials for energy and environment

2556 2557 2558 2559

RDA 5.1 Nanocatalysis and nanomaterials for energy
production, storage and utilization

e .
Bifunctional nanocatalyst for Nanocatalyst for continuous production
_standard biodiesel production process of 2™ generation green diesel

Y {Nanocatalyst and membrane for bio J

A‘I::Irivde'u:l;e[nt refinery towards energy industry

Application [Nanostructured catalysts for green energy production and storage (j

—

Dye-sensitized solar cell/Flexible solar cell OOJ

Nanomaterial synthesis

Molecular and chemical process simulation

Reactor design and optimization

Researcher/Assistant researcher 25
R&D budget 200 MB

Resource Instrument budget 90 MB Required facility: XPS, Standard catalytic production
units (gas phase unit, Liquid phase unit, Multiphase unit), Mass production unit of
- catalyst, High performance computer, Fabrication process, Clean room class 100

E‘Uﬁ 3-12: R&D Agenda 5 - Nanomaterials for energy and environment;

R&D Area 5.1 - Nanocatalysis and nanomaterials for energy production, storage and utilization

IwuAthmomsdvaiiz:wsuuuTunAlulaguooUs:nAlng (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559



ANUABINITVBINANA
;XY t:i % di % o‘d‘ a v LY 1 aaa t:id

nsliianiillassasievueunly Weas1igunsaiianunsonanndsny naenufissfiseiteuaunse
Tupsiiunisnanwaznsiniundsnn lngazndasisauisenfianusonanlulofwaniinaunimaiuunnsgi
YDINTUTININANY NTENTNNAIY  wazaIN1505895uasarulannngy $3u89N1SHaNaNETIN M
Feanunsaldauluasessudlalnapssiuinduanneada wenanldwdnduseufisedmsuudssuivie
Aarnaur Wielildansmaunu (Chemical substitute) Tugaanunssutlasiedl nalulaglmilazdudszlenl
Giasqmul,t,azmﬂqmmmimLﬁaamﬁuau?ﬁﬂ (Zero waste emission) mmwaamé’fuv;ummémwé’wu LavdaEnnnand
AuAAn1LleuIgnsnasnunaululseine

AMFUNITIINA1IUNIBABNENUR BN INeaTatY Usewmelneddnaninseauauinlunisuantni
INNAINUBEIDNARE  TANUWUVBITIF LA NngRAsUTE I 18.2 WNEIUADMITUATHE T ANTITY
wiunlasEesaduae indiliuseavan ety viseaumealulagnadentrlvasaduateniing

| a s a ac¢ . A s I a ¢ 2 1

W NINENYASINEN WY (Organic solar cells) Tllanslalasasusulianalan wagnedwesidudiuusenay
wrinsuUsnAruandund U lninazd N Iwaduaseingandaneu (UsEansAImn1suUadndaanuias
Wundanulwidilaussunu 12-20 wWasidus) wailtalaiusouda nseuiumsuasiinaliinasfiuiuiunnasy
PUBUARLAIDINNTIINTAADU  LAZITIANPINIUIN  DATINTZUIUNTISHARNAILNTVINEAE WY ASRUN
WUUBIAER nstiuadau dauaunsalunsudsundsnunaslidundsnulnirlauszana 5-10 wWesgus
Fadganesonslinulugunsaldidnnseiiadunviinildnszualniiliasnn nevstuivminun lifidednds
F093U59 wazluwlduesfududedosveusaduaseringandaaoula

Jagiumsideimuiundsnuiunnlianuauladundsvazenn wianislimaluladnduingsie
a Y] | o o cala = saa . v &
duneaey 1wy nsihdlelanniindnvuinulumesiaziulene$ddny (Ordered mesoporous silica) 1nlwdu
L 1 aaa aaa d' v I Y 1 aaa dl’ % n'/ d'd qu 1 %
Assuisenlulfisennldnsaduinssuiizen Gmaununsldaisazatensanaluilignsinnseuuazasng
Yo dsMduiusadaindsuduiuiin satunsiedleladvinlinszuiunisuandulnsduiannasy wazaiu
ansalunisifeniinugisenanganuruiaveduianadislinssuiunndeiiuseansnineniy. @11
annsinUAselifeiniskazannisiin By product Mlifeans

HaduaVsTiddny (Key achievement)
nssfiusmnenutaguiludmiundanusardsnndon m1a NanoTRM lutsd we. 2556-2559
YUUUKEASIN 5 NGY Ao
. é’hLﬁaﬂﬁﬁ%slﬂuﬂqﬁ%'ul,ﬁamsmﬁmiﬂaﬁlﬁaﬁlé’mm@u (Bifunctional nanocatalyst for standard
biodiesel production) agaganiulud wa. 2556-2557 FaduiuseufAzeoriiannsosesiu
asiauiiduingvludssmediduidufvielutudnififiansaluiudassas uazanuawiigs
sufsszuudaufnsaluagseuuiiendessosiunisviieuues Bifunctional Nanocatalyst
. hsuiResiuunluierdnfivaniuinsiudunden (Nanocatalyst for continuous production
process of 2"generation green diesel) Ingaganiun1siul w.a. 2558-2559 1HunislamaLss
UfnFeudsgansisiuaningivluvssmaiifudduivdeluiudaiidansalutudaseqs
s fedururesiasefizondio lunsdaaneidemadanmi vildaunsoluld
Tuszuunsuaauuusewadld arnduiivinduwuy batch Tagtsiy 2"generation green diesel
wfinunngsnimisululefioa anmnsolinuluedossudldlndiAostuitunneata siufls
szuudsuFnsaimnsugauarszuuiieafessesiunsynauues Nanocatalyst iinuuuusielles
wazszvunandnlelasauiietiougssuunisitu

wunthmomsavgiamunuiunaluladuovUs:nAling (Nanotechnology roadmap : NanoTRM) W.A. 2556-255¢



AiseUfisenaviuniusulugaamnssunaanuwazaiidinm (Nanocatalyst and membrane for
biorefinery towards energy industry) Tngazsnfiulud w.e. 2558-2559 G9n153889sNARGILSS
Uffseniannsasesiuasneuiiduingiuluussmefiduiunanssdduuuosiisufised
Tngthinaurnuwdsilliduinghunaunulugramnssudinged sufessuudnfnsaiiayszuu
MIAALINNARANIAIE Nanomembrane $995UN5¥N91U%89 Nanocatalyst waglandnsiua
figlosns Wy thena nsnBunIs uaziiusu

Fris e ilasaissesuuiludmiunsuanuasdniundanuagenn (Nanostructured catalysts
for green energy production and  storage) lngazaniiulul w.a. 2556-2559 1Hunsanwn 39y
waziuINITEUATIZY MIAIUANIUIA JUSIVSelATIET1aLALRIAUTENBUNUATIYE0UNTA
Tavefvuneglussivulumns Weldldsusajiselaveitvunszdvunluunsiflandaig
lumsissufisenaiuaziadlni uagimsideuasinunisduaseniannauvesianlanzuily
futanuiludus wu Floladfifnguruinnans Fanlanes anmiuouunly eifisdszavisnm
Tumsissutoneiiuaznisusndaussiiteaioonansruundndluufisonadiite s
Uifselansulunduslilmildlasie  Arwannafosvesiaglaveunluiizusuasunaidims
uareaafivsves TanuauTid ATty

wadwasenfindussinvadonlinas/demeu (Dye-sensitized solar cel/Flexible solar cell) Aiiuns
Tudn.a. 2556-2559 Usenaumie 3dufe 1) MIimwasadeuagIsnsindeuiwaduate1ing
Ussinn¥anefiunid wu ozuesila-daaeu lnglioumeunluvielilesiuns wagtagwodiues iile
U%’UU@QT@N&%’NMNﬂWﬂWWLLazmiﬁﬂL‘WU@@LLaauuﬁuﬁwaaLszjaﬁLLaam‘ﬁmsj ileriaUszAvEam
waduaong 2) Funtueieufnnnssiutesufiinsgnisussendlilugnannsa 3) ML
AULUUARLaIR IR UTEIANBUVSENedwesseAuniaauy

waluladundn (Key technology)

Tngldunlumaluladndnlun193de 3 waluladAe Nanomaterial synthesis, Molecular and chemical

process simulation Wag Reactor design and optimization lagaganiulul w.a. 2556-2559

fusafizenluiladduiionisuaslulofiwaiiléunnsg i Bifunctional nanocatalyst for standard
biodiesel production) TivAtia Impregnation watiA Hydrothermal/ Solvothermal WiATiA Precipitation
walla Sol-gel wagimatla Combustion GuméhLﬁaﬂﬁﬁ‘%mé’al,wiaawﬁwﬁulﬂ e lanansaisaUfAen
fluanmnsauaziualasanunsaidenduaseiiaisiisenfiosilrdudioouudFaduileiiy
Tumevds vieduaneilifaesitaidulutuneudenfly melanisduaneilinssendlddanse
fhsesfuiussufteniflassadaunlulddnde
fieuResssuunluiondnfizaniulinsiuaunaden (Nanocatalyst for continuous production
process of 2™generation green diesel) deultfussUisenagu Metal sulfide fifinnuanunse
Tunsfseentiausenmiiudieliifudiaunmatu Tnematansdaasevaesodnsld Sulfiding
agent vhuFAzennsdanseiluszuufine/asavauuuiewFouuulva lagld Packed bed reactor
Ve Stirred tank reactor Wiausyuunsidnudeindunldlnives Sulfiding agent Twndenn
msduasei dlunsie Metal/Bimetal catalysts agltnAtia Impregnation WwiAdia Hydrothermal/
Solvothermal inaliA Precipitation tnAllA Sol-gel wazmatin Combustion TunisvilvisisaUjizen
Hulavzasdostannszuinnis Reduction luussemalelasimuisluszuuieiuasfiglva

wuAthmomsavaia:wruuiunalulaguovUsinalng (Nanote




- sisesasuuusulugeamnssundsnulasalidanim (Nanocatalyst and membrane for
biorefinery towards energy industry) Tun15d9A51% Membrane a@wnsaldiwaila Sputtering
wafia Electrospinning wiadanslniiied uazinadin Self assembly Huq Lﬁ@%ﬂgﬂiﬂi&ﬁ%’lﬁU’ﬂU
\Ju Membrane 1¢1

. vdmnsunsrUIuN iy Mt fizevide Membrane fiaglundu Oxide $11fiuazdios
H1UNTEUILNT Calcination sagspsdinmaiamummianansnyiinig Calcination FaisaUfizen
AivRnanlussiuiuuuUlriaunmiaihae lnsmsoenuuuidfimnsauniowaunnsduase
FissufisenlussiuauwuusesEAugRamngsy llann msuwhn SR TevseauieaUf RS
WinszuaumsaUssneusiensdimalulad X-ray analysis %guqq lAun X-ray absorption
fine structure & X-ray photoelectron spectroscopy lun1sfinwilassasisunluresdusaufisen
mslmaluladuuy In-situ Chemisorption/Physisorption Lﬁaﬁﬂmiﬁmmmz@mmwmaa Active site
wu vue enadunsaua wasanudulave [Wusy

«  mMsldmalianamsduwalunisesnwuuimiseuizen uasnsnyinalnnsiinUfisen nsgadu
mseneleutnalazswasuluseiuezaen lakn Density Functional Theory (DFT) wmadia Molecular
dynamic simulation waila Ab initio calculation hagimaila Continuum approach

+  Nanostructured catalysts for green energy production and storage Ttunlumalulaglunseuiunis
fidndyldun msdaasesiuuy Hydrothermal  Taeldansusivuutaglunsfivununagngy uas
maislavziftofiumyiladdulumsissufazen

«  Dye-sensitized solar cell/Flexible solar cell \Wunsnanwadiasaringldmaluladudnluniside
Uszneusne 1) msaamsasvieundutesas Tnemsidenliianiiantesnsvesiriiinimuamesenne
wagddmeuiingan 2) nmslunsinfvuaduimivessaduasering ngldaudAnalde
wuululasiauduuungy (Microlens array) fidvunetiosnimiemiiunrmeniedulas a1u1so
FugupnnsznUTeskaLiuiuasfnivuameuraduaeTingld 3) Juamesiagduniddiman
wodlwes uaz/vie Wanavuadnyilalvl dwsuldiduangandunaseniing asguszquinay
wagvimihdulididnaseu (Electron donor) usnaniduimifdudiudidnnseu (Electron
acceptor) dwiuwaduasanding 4) Wauinszuiunsussnauiiauuisanluanaansdunsdiidu
Waduaweiing (Organic thinfilm fabrication) 5) wisuwadkateTndTiauTRlAwels (Flexible

solar cell)

n¥nensildlunisiniite

AMUABINIINITNEINT U T LALA qﬂmﬂﬁﬁ'ﬂ 25 AU IUUITLNAAERaDALATINIG 200 A1UUM
uazsuUszanmdmiudnmlassasaifuguuaziaiesile 90 &1uum liud XPS, Standard catalytic production
units (Gas phase unit, Liquid phase unit, Multiphase unit), Mass production unit of catalyst, Materials
Extruder, Materials Grinders, IR-MASS temperature programmed desorption, gas and liquid chromatography,

Atomic absorption (AAS), High performance computer, Fabrication process iag Clean room class 100

0 NanoTRM) W.A. 2556-2559
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R&D Area 5.2 - Green manufacturing technology

RDAS5 Nanomaterials for energy and environment

2556 2557 PALY: 2559

RDA 5.2 Green manufacturing technology >

[ Nano material for green building (Reduce energy consumption) ]

Green technology for construction ]
[ Intelligentwindow O ]
Sensor array network for pollution control QQ ]

Micro & nanoparticle classifier

Advanced hydrocyclone (Particle classifier)

Material development

Printing technology

Electronic controller

Particle technology
Pilot production technology

f— e T T — e, Ty Y
- i — N N )

R&D budget 200 MB

{ Resouroce ] Researcher/Assistant researcher 25

Eﬂﬁ 3-13: R&D Agenda 5 - Nanomaterials for energy and environment;

R&D Area 5.2 - Green manufacturing technology

AUABINTITVDINGIN
o a a o A 1% A . | o o Ly a
nsaiugsnaludagduigaiuluises Green manufacturing awiluleniad1Ayvein1siauIgsia
fianunsaanfuyu anranszvunedanden asngfuazaainlnlliungrinviogusznaunisly duddadu
Ay v A A g a v a i . . a [y Vo
wansvewmalulayiupeemsindulinsivdwindes (Green building) nszansaiasunwanwallviiu
aeAnsnseaUssnounisfazviouliiudanislaloludenunazd swwandenludiuniseusndnduunas

ann1sangdanaey
megweuvaluladvesoimsiidulinsivdwendeon wu nslidanneassiifinmsldmealuladiiioan
nsldnasuareysnedungaey (Green technology for construction) nislduniienedaases (intelligent
window) lpgthnsganuedoumeaniaiunsandeudvionulalalaenisnssdumedaiininniewen Wy
nszualnih uasofinduavonmnll dellagdunseandmniilalinnshudssendldlugnamvnisy wu nsean
auinundsnulueims nssanfladnseswadusneud lngandndnnisnmsasviouvoganFuelas NeeRavnIy
laginsuniaganunsailfeunnulagursedvenssanlaenisnsgaumenseidliinuinaaeudiiounuiingzan
nsosaanidlutagiu annsalinainvednszandaasey (Smart glass) asdimsiiulalugnaivnssuneasng

Ilwuntimomsavaiawrunulunalulaguoous:inAing (Nanotechnology roadmap : NanoTRM) W.f. 2556-2559
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Naﬁquéﬁﬁﬂﬁiy (Key achievement)
mMsifuniddesumaluladnsnaniidulinsiudsnedennia NanoTRM Tutasd w.a. 2556-2559
daniundnsiot 3 ngu fie
. 5’aﬁguﬂuﬁm%’ummiﬁ'Lﬁuﬁmﬁ’uémmé’au(Nano material for green building) Tagaganfiulud
WA 2556-2559 Galszneuse 2 Hanfuridosfe aluladneadiiduinsiudunaden (Green
technology for construction) fing@niunslull w.e. 2556-2559 wazniienadaaies (ntelligent
window) flagsnfiunslull w.e. 2557-2558
. weluladreaseiidufinstudsnnden (Green technology for construction) Ussnausie
mAduiutagviogunsaineairafouinnssuermsiiiudinsiudaneden Wun Avieeynia
Faflnnidnuaiz i
. wihendaaiey (ntelligent window) Ingmsadfuluunszandaaierilianadouiiause
Wasud analanazaruuaaingusrasdmsldan mstusuuagnstssneunseaniiannse
Tanlusedunieawy  fuauaudnsldouieliuiuunszanienuamsofiviy - iy
nsldszuuinainudou nisldissuu Solar cells n13vindu Multi-colored 1Husiu
. Lﬂ%@ﬂhﬂL“UUL%@%LWEJWJU?}@J@JaﬁH (Sensor array network for pollution control) Tngagaiiulul
wa. 2556-2557 \umsianeiewmnainihsslimssemenaznay Wy mInTadansesiie
SaUsunas Total VOC (Volatile Oreanic Compounds) Taenisansszuuduwuuiniediefianunse
vendaUTanauesnaudussiuanuuss imnsweendu unaeiinveanau
. louenoymalilasuasily (Mico & nanoparticle classifier) Tneawsnidlui) we. 2556-2557
Humstaunmsiinm senuuy uazdnaswuuuulalaslelnauiiilussiuiosfoinms maau
wazszdugmamnisy lelnslelnaufieanuuulmifosdiaussnusge annsodauenayniasuig
Lilaswnsliduednd wadliumsianeisiaiediamnsadnuenoynamnmunluwasiusuing
AIANUAINTaIEYeINITeRnk UL liausaUssendldlalaslelrauiunissnunangyseny
017 Annsosoymalutisuuindiieg  (Classification) Aauenlasmsilsiansusiaindaieuy
(Clarification) wazfnuwunlagyaiiiuanizaiuty (Thickening)

walulagvan (Key technology)

Tngldunlumaluladndnlun193de 6 waluladfe Advanced hydrocyclone (Particle classifier), Mate-
rial development, Printing technology, Electronic controller, Particle technology &g Pilot production
technology FeavBusuiuntssaust w.a. 2556-2559

. Fpunludmiuormsiulngfudunnden (Nano material for green building)  Uszneushe 2 wdnsiousi

. Green technology for construction n1sEBNLUULAYELATITAENT SamDensiAdeuin
yi3on1sviesiu (Encapsulation) iind vide TanGeaudAfiveay iilensussgndldiuannoasdlyil
autfzug Wuinnfundufy wu arwaansaluniadieud msaefeurudou viegandu
Seddanililowan

. whenesaases (Intellisent window) Feifiuauisdelu 4 Fupoude
1) MIONLUULAYENLATIZITAR (Design and synthesis of materials) F4agyiTlutasd e,
2556-2557 MU Tanifindeuuiuinlneniseenuutuasdansiei it limnefunistugy
Waauunszannweduefvidoansitlananaidn Inefinmeaeunnuafosuassuauseuldo

wunthmovmsavgia:wrniuinalulagduoodsinalng (Nanotechnology

nap : NanoTRM) W.A. 2556-2559



2) MIARBUATUUNIEITBIIUIOISU (Fabrication on substrate) @sazyitugael w.a. 2556-2557
1y aa N ~ o e X % a = a s |
nsiRuIENsAReUasNsanLuukardLaT LTy Inemsldnaliamieg lunstuguildy wu
Spin-coating, Inkjet printing Wag Screen printing \aNawINSUUTaU AT A NITRIS U
5 U d'd 14 a U | a s Q'&g 1%
wazanansaRUIUUUUSouTBRINAlgle  uazaninsarEnluseRugnavnssisely  TilTRUSULN
pealisunInAgaUANNATNALDYR s MIENUL B TEMTAATISIIAD W1 NaBsgavs s
UII0LMDN LATDYING
3) msvialninlussla (Transparent electrode) Fsagvinlugaet w.a. 2556-2559 lagyin
§1U5095U Smart glass waz Smart window NilvunaluguasausalAlassanNIulagaIN1Ta
nseualild  andandmanlaneniilassadeseduunluwes wu lavedu lavevouns
& v ya o a s . . . Ao ~
i unun1sldduiieniiueanles (Indium tin oxide) ils1Anas lnedin1svageuauaninge
Tunsthliiazn1sdesnuu e
4) tuleooutiluin (lon conductor layer) Fsazyinlugast w.a. 2556-2559 Tngwmuntulooou
dlwihanasdmannedwes uarlinmmegeuiiieldiduduihUssaniianuatesgaddivam
soumsldnugauazianunumuluaniznisldnunnauuieihlyimnldlussduanamnssy
molu
«  Sensorarray network for pollution control ASHAILILATEINTIVIAUTUIUTINVBIETTZLME (Total
Volatile Organic Compounds: Total VOC) wuutlesdumsnisitnswuessiialaneoanluniil
Toiuuwnsvany wazdauifunne1eiy 2-3 vila wiewnsiainussinniumnigdunauilududou
Tngenafiassemeiedlinvin wnngdwmsunsidouluvsnunindu wu lssnunindusuniu
nuvasinin lngaunsatideyaanmalaseiviuauinguy ianisay sauivan nanvuzves
| A A oa Aa ! a ° = ~
91156199 TuiuivIelssnuiiinadenisivavesnssudautaznay  nsuszinanaSsuiiisy
Hadeyan1vaifuazuananaiivedIsn I se e sssmenlufunasuyula
. insesenaunalilasiaznly (Micro & nano particle classifier) lngaganiiulut) w.a. 2556-2557
WamnsiwinliaunsoesnuuukazinasslalaslelaauiiefAntenayn1aAnunufeInIsuas
dodinivannraneresnmmenavnssy  Jsdnludesdinsmuauazesnwuulninnasaiielils

lalaslalpauivingauiunsldauasiivssdnsamnsuenaaan

o l:l 0 Aa w
NSNeINSN L IuN1591398
AUABINININeINslunMslaLA Yaains 25 au sU3TERaonlAsInis 200 &1uUm

wuntimomsavaia:wruuluinalulaguoous:inAing (Nanotechnolog




R&D Area 5.3 - Nanostruture for carbon capture and conversion

RDAS5 Nanomaterials for energy and environment |

2556 2557 2558 2559

RDA 5.3 Nanostructure for carbon capture
and conversion

Nanocatalyst for CO,/CO/CH, conversion to hydrocarbon
and value-added chemicals

O
O

-, .
- . _—

Nanostructure for CO, capture Q

Computer simulation

Novel catalyst synthesis and characterization

Nanostructured adsorbent

Catalyst performance testing

Researcher/Assistant researcher 15
Resource | pgp budget 60 MB

g‘dﬁ 3-14: R&D Agenda 5 - Nanomaterials for energy and environment;

R&D Area 5.3 - Nanostruture for carbon capture and conversion

ANUABINITVRINATA
AsueulneanlenfuywdUdeseandussenniaunNIsenndwemdsleadaliendandsuausmay
ANUFBINITRINIRERaMNIsIkazn1svudLluman - asueulneenlyizaseglutuussenmailuim 50-200 U

v v v

wazuduategaaenll niskunlumalulagiiendnfandviudniunaslesiumsudesfngmsveulasenles
gangussenma hliansadnduineesusulaeenledfddu  enannilassadaseduunluazdinui
NPy swdednsAnAuianlvdg  wumusussAuunluiiasnsadansesiteasueulaeenlen  deudndu

Wedesiunsvanyaesgiuusseinia elagiuldnisnsesiinaawazinsldansaisiume

KaduqusTidnAty (Key achievement)
msltulumalulaBiieduiannsuoulasonleuazudssuliihilalnsensuou (Nanostructure for carbon
capture and conversion) ana NanoTRM TutaeU w.a. 2556-2559 sjaiiundnsion 2 ngu fe
. HsiRssriuuluiouwdsgufeEounsyanirlumsusznevlelnsaueunavansiityaiig
(Nanocatalyst for CO,/CO/CH, conversion to hydrocarbon and value-added chemicals)
Faazandulul we. 2556-2559 Wunsidnfedeunsyaniivdeseenainnszuiunisdne wie
wstdumsiiyamifalasamzanslelnsansuou Wun Sairunavusanesed (avuea/ieviuea)

WUNUhMOYMSST

auruuuniunAlulaguovusinalng (Nanotechnology roadmap : NanoTRM) W.fl. 2556-2559



Fafimnudoanslizdunesfandsnuuastinaeiilneaenanisa fisofiaunsasestuasiiu
Adufenauanuiasdnte nufssuudainsaiuasssuunmsfauenuansoeiuuuseoies

. Tpssaanludiesnduansuaulaeenlus (Nanostructure for CO2 capture) Tngazsndiulud w.a.
2556-2559 figaguinwasveulaeenlunusz@vsnings ymsfnuideuwasiniuinsdaasie
warUTuuslanaswesTanuluriinaneg Tilanuanunsaadunmssnduensueulasenlenluusseinia
WieanUTanumsazanludandon

walulagvan (Key technology)

Tnglgunlumaluladwaniuniside 4 walulagfe Computer simulation, Novel catalyst synthesis
and characterization, Nanostructured adsorbent %ﬂ%zL‘%@J@TWLﬁuﬂﬁg’QLLﬁiﬂ W.A. 2556-2559 ay Catalyst
performance testing FaazBusndunnsiausd we. 2557-2559

. fhswfienssiunlufieuUssuieiEeunszaniiulslaseniuou (Nanocatalyst for CO /CO/CH,
conversion to hydrocarbon and value-added chemicals) ﬁﬂ%agﬂugﬂﬂaﬁ Metal/Bimetal
catalysts nsvaesuusisessuiillasadieuitu Tnenstivafin Nanotemplating, Impregnation,
Hydrothermal/Solvothermal, Precipitation, Sol-gel, Combustion, Sputtering, Electrospinning,
Self assembly wagmatiamdluifinesl femsnsefuiisafiRoidulanglnenszuaums Reduction
Tuussermlslaseuislussuuieiuasigla seimdsanrunssuaunswiondesd fiss
UfAsomdomuiusuiieglungu Oxide Sduazdosriiunszuiums Calcination Ssagdasiiiamn
Wsniaansnsesiuiussufiteiivinasnlusedu Pilot WflnunmAaiiiae

« Tessebhantudesnfuensuenlaeenlest (Nanostructure for CO| capture) Shiliuansnauiinuge
vseanusaduiiiu CO_1ad lnenisldinatin Nanotemplating, Impregnation, Hydrothermal/
Solvothermal, Precipitation, Sol-gel, adiamaluinaiinazinaila Self assembly gu‘]

- MNaINTFRATIeREIsAsenlusedu Pilot w38 Mass production TiERaunmLEUMN
NsduATIERIEAUiEIUURNS Tnensld Chemical and mechanical engineering design
nskinalulad X-ray analysis %’ugﬂ Taun X-ray absorption fine structure e X-ray photoelectron
spectroscopy lunsAnwlassasmunluvesseUfimen msldmalulagiuuy In-situ chemisorption/
physisorption LileAnwUnaazAunINYes Active site Wu vuin ansidunsa-ua way
Aanslulave (Dudu

- mslimadanisAialunsesnwuudisauisen uaznisAnwinalnmainudisen nseady
nsangloutnanaznasuluszauszaen laun Density Functional Theory (DFT) adiA

Molecular dynamic simulation tnaila ab initio calculation wag mAllA Continuum approach

o dl 0 A w
NSNeNsN g lun15%1398
AudeIn1Ininenslunmswliun yaainside 15 au wwUsEanaidenaonlasinis 60 a1uum

wuAthmomsavaiawruuiunalulaguovUsinalng (Nanotechnolo




R&D Agenda 6 - Nanotechnology for water treatment and remediation

R&D Area 6.1 - Nano filtration for drinking water

'RDAG6 Nanotechnology for water treatment and
remediation

2556 2557 2558 2559

|RDA 6.1 Nano filtration for drinking water/

L Water purifying system I system

[ Functional filter (Anti-bacteria) lFunctinnal filter (Other functions)

2nd generation of water purifying J

[ Portable water filter J

i Coating technology (Dipping process) ]

Surface modification (Sol-gel process) J
_ Testlng system

Pl[ot productlon techno[ogy ( for coatmg techno!ogy} ]

Researcher/Assistant researcher 20
Resamnoe J R&D budget 80 MB

\

gﬂﬁ 3-15: R&D Agenda 6 - Nanotechnology for water treatment and remediation;

R&D Area 6.1 - Nano filtration for drinking water

AUABINTITVDINGIN

mansesihliduinavein vaonfe eligulnauasuilon Samnsadpnsesdanysniifuimoaman
fies oyaA videdgnarans Tavadenelsarinen weluladfiddnyusznoude 2 welulad Ao 1) welulad
UsY (Membrane technology) Wunszuaunsnsesanstngldusiumanusulunsusnanseenainii a1sidl
swalngnignsuesuiusuayliansoshusenlulffenstinelulafususuiov i dudumelulad
flssuanudenannlutagdu ilesnniuisiasmnuasiussansnmgs uillaunaiazfonismsguasnw
2) malulaBn1sgad (Adsorption technology) lunszurumsnsasasiaglithgadulumsuenaiseanaini
Bildsuanuisnidomnazmnlunslfnuuseivssansamd edslsfnudsnsdteditauisuszns fe
fhgedulsianunsmhndusidnulmils deafoutes uazshgeduunssinliansagaduansifesnsusedls
Naﬁquéﬁﬁﬂﬁzy (Key achievement)

nssfiuemdsensnsesnaudieulunelulad (Nano filtration for drinking water) A NanoTRM
Tug9U .. 2556-2559 sjaiiuningduei 3 ndu Ae

SalauwruLulunalulaguovdsinAlng (Nanotechnology roadmap : NanoTRM) WA, 2556-2559




. syuunsestn (Water purifying system) nisthunilumelulagunldsufunaluladumnusy
wazwelulaBnisgadulunsifisdssansnmlunistiniuasnevaussnstinuesldliuniu
sufiunsluserringd w.a. 2556-2559 Tnguwtsnsasiuanuesnidu 2 91 Aetiausny w.a. 2556-2557
Wunsvhauswiues Au. LLaz@uéLmea?ﬁm wazlutaei 21 dunsWaunsguud aw. dudiunns
wingemoiion Tnevensaudsuaingiausn

o lnsesfiiuautifmy (Functional filten) fauniuavemstitnhisiiinnudaenfouassuus
TnelinalulaBiisaufiiiendeuas (Photocatalytio) Tunsthiiansuudeuresansiall ansduis
waz@onelsalutn dudumslusenined wa. 2556-2559 Tagutsnissndususendy 2 99
Aothausnd W 2556-2557 WunsiauAsnsidadenuniiSs uazYaed we. 2556-2559
unsiamnuumennsiidaiasuenuiieanidndonuniise

. IﬁﬂiaﬂﬁjﬁLLUUWﬂWW (Portable water filter) miﬁ'ﬁummamaqﬁqﬁmmmwnwﬂﬁ ALTUNTT
Tusywingl w.A. 2556-2557

walulagvan (Key technology)

MSANY AL IMLNARAUNTEn NSy WA, 2556-2559 agdinsiduilumaluladvdnluniside 4 malulad fie

. Coating technology (Dipping process) unssuiunmsiadieuiiuaymsiaevauTivesiandeu
vosnseuiinfilounaRulusedvuily Feanunsamdnenslsa

. Surface modification (Sol-gel process) lagl Surface modification WunsesiaaeulagITnnsme
& a & ) o § ¥ a | a N oA v
WUWR1 @1 Sol-gel process 1unszvIUNSFUATIEAlaelmAnlAsIUIevesEnsolunse el
Igansffienuusgvduaziuiiodeniu

« Testing system (Water quality analysis; Physical, Chemical, Heavy metal and biological)
JEUUATIAADUAMAINYT LIBILATIEVAUNINYDIUIAUNINIINEANEAENILAT N15ATIVERY

y A o Y ~ s gua | 5 v &

ansnnmanlulanentinuazansnnaamstinm e lituluamuunsgruvesmihenuiivinisiuses

«  Pilot production technology (for coating technology) WJunis scale up wialulad lasaniy
Tuduwes Coating technology 210 Pilot scale Iﬁa’lm’iaNE@IUizﬁuqma’lwﬂiim (Industrial scale)

niwensildlunisiide

AMUABINITNTNEINTIUA TN Tl YARINTIVY 20 AY sulszanasidenaonlasants 80 Sruum vl
Tumsiifumtedmatedeiuguisnduliun 1) fuidmivaieiuuuunieauy wu fuilulssnudusu
(Pilot-plant) 2) w3esiiofidnduwazdivnuaau Wi ICP-MS & AA

wuAthmomsavaiawruuiunalulaguovUsinalng (Nanotechnolo




R&D Area 6.2 - Nanoscale materials for waste water treatment

RDA6 Nanotechnology for water treatment and
remediation

2556 2557 2558 2559

RDA 6.2 Nanoscale materials for waste '\
water treatment

[ Nanomaterials for organic remediation, i.e., Azo dye |

[ Nanomaterials for heavy metal removal i.e., As J

[ Synthesis of functional nanomaterials )

| Coating technology )

(a Surface modification J

| Photocatalytic technology J
I Separation technology J

| Researcher/Assistant researcher 15
R&D budget 60 MB

U7l 3-16: R&D Agenda 6 - Nanotechnology for water treatment and remediation;,

@aN

R&D Area 6.2 - Nanoscale materials for waste water treatment

AUABINITVDINANA

mimm‘[umﬂiu‘lawﬂﬂL‘Wamam‘ummLaamﬂiv‘[wumaamamﬂsimmﬂLLavLUummmaaumaam
INSIEENNS0TIBanAIEaNY 1380 Taudaussulunssuiunsinta ﬂ’lil]iu”dﬂﬁ‘duﬂuwlﬂiuiadiﬂEJi‘U’JﬂW/l@J
aynAlAsIESIsEAULULAS (Nanomaterial) 1uﬂﬁumumima8umLaaﬂ,mﬂumaumm LLafLﬁuuﬂumuLﬂdai
(Nanosensor) dmunaduansuuiiou dwanusnuazidolsa LLaumammsﬂuLﬂauLLaumsWuWamwmLmaau
(Treatment and remediation) ﬁ]m’lLUuLMﬂIuIasmmanaﬂwwiuﬂﬂiﬁ]mﬂfliaﬂLL’maaafLuiua 61 NI
aamu'ﬂ,ummaaLiatlg]ﬂﬁmmaﬂivmuﬂﬁvmumﬁaaﬂsﬂmmum (Advanced oxidation process) WioliAn
nsgegaangansiuilaunaiivniounazgnuanUdesganaey smmmmsmm% (Adsorption) fvinazane
sidelaveutin Fsxaelianunsatnduadlually

waaquswmﬂm (Key achievement)
mimLum’lmﬁ]EJLwaﬂmﬂmamuﬂuﬂﬂumimumnLaEJ (Nanoscale materials for waste water
treatment) @11 NanoTRM Tut29U W.¢. 2556- 2559 Yutunansiue 2 ngu Ao
. aamuﬂummuﬂwmmiaumaﬂumau (Nanomaterials for organic remediation) Fazsniunis
1148 1.0, 2556-2559 )
«  Jaguiludmsumdalaneminuuideu (Nanomaterials for heavy metal removal) Favzdniunis

Tud w.A. 2556-2559

awruuiiuinAlulaguovusinAing (Nanotechnology roadmap : NanoTRM) W.fA. 2556-2559




waluladundn (Key technology)
ASANIALNAILNHNAN IS W.A. 2556-2559 Agiinsitunlumaliladvianiuniside 5 wielulad fe
«  Synthesis of functional nanomaterials awn3euTanuIlukaz/v3aulunaunaaNlauUfn199
| = A va Y] | aaa ¥ & a aaa Al f A aou o % @
W dnguas visedaudRduiiseuiseweuas visaiauiiteneendladviesantulariag
A & = % Yy A A o w a . .
viselauluiivian Insagsedldinsediodmiuwieseuniauniu (Homogeneizer, Altrasonic probe,
Funance) kagiAsediloionsiadouattinemenniazieiivesianiieseula (BET, SEM, TEM, XRD)
.  Coating technology Ns¥UIUMSIARRURILAENTIATIEELTRYDIRIAGEU Surface modification
iaiuAuTmziazastunseadu viegeaaty wieeandlad-3Ai9 arsvuiounaiiy
- Photocatalytic technology lnensltuaemdluvilaluanavesansdurisdinetaiy viselavevin
a P A 2 I & ¢ a o & a A e Yo
vsrilaladivuieiiidnas waznansiluasveulaeenlunuazuaniugiodunidous laglddiss
Uz duansiiiliiananmly (Sensitizer) nssssumAviingnay
- Separation technology Ussenaltunlumealulagifuseuunisnses (Filtation system) Wiveuenansuueu

n3wensitiilunisiide

arufoInIaminenslunmnliun yaanside 15 au suidbnaeelasinis 60 Ay Wi
Tumssiumiddeduatafefugnisntu i wiesdlelunmsiiemeivssansamlunstdaasiuideu
waiiy 1w ICP

wurithmomsavaia:wrunuluinaAlulaguoous:inAlng (Nanotechnology roadmap : NanoTRM) W.f. 2556-2559



R&D Agenda 7 - Physical and regulatory infrastructure

R&D Area 7.1 - Nanosafety and risk assessment

RDA7 Physical and regulatory infrastructure

2556 ALY, 2558 2559

RDA 7.1 Nanosafety and risk assessment >

Nano characterization for material tracking
(Property, Sustain, Interaction, Release kinetics)

\J Gut models and methods for food, Herbal, Nutraceutical safety

pr

Key
Achievement { Dermal models and methods for textile and cosmeceutical safety
/Product/
Application

nanomaterial safety
assessment in

‘J Methods for
the environment

" _/

[ Methods for aerosol exposure assessment in workplace J

Nano-scaled physical-chemical characterizations J

Advanced protein, DNA assey, Cell and tissue culture technology J

Molecular imaging J
Researcher /Assistant researcher 31
R R&D budget 250 MB
€source | meruments 144 MB
GLP certified Lab structure and facilities 250 MB

gﬂ‘ﬁl 3-17: R&D Agenda 7 - Physical and regulatory infrastructure;

R&D Area 7.1 - Nanosafety and risk assessment

A2UABINTITVRINATA

HagtulszmalnelafinmniunlumeluladunlilumAdouasimugunnuaziiiuyanlundafousi
vannnaneUszian neldanunszuinlunisqualdladedsnuuazdanedeuiionsiamussimaoeisviniu
anunsaiagianudady daaziuldainnsiunugnsmanifunnuuasndeuazaiossamnlumelulad
(W, 2555-2559) seumguinunseaUasadsvesnlumalulagluyndm liun msaumsGouivesdsau
iAnAw3 Anadle waganusseniineuanuUasnievesulumalulaguasndnsduamnly naenaueiuasn
Ananniazmsiduninvesussnsulunssuiumsulovigasisae

muasianduniduiansamdnrauasinnsesimmudiuuilumelled fnfuieliaonades
fruwsuensenan onuAIUReRsuarasesTIIUILUINALULEE (WA, 2555-2559) MNWieuasimuALUaensEY
yosulumalulad azdnsiiduniddoiielilidoyasuaudasade liun Samunlu wdndariunly suds
amuasasuazertreunsivvesifetedunssuiunmaniiieduaiumidouasinmn fanuluwasnanfous
Adugdfguossema lnglanggaavinssuiifiunumddgsonsfauiiasugiavessemalng wu dme
915 IeFesdens Wudu SuardmaienaifiudnonwasussiuresUsmeluussnaulanuazensefunanm
TinvesUszanau Insendenszuiumsesnuuuinuideiliosdanudmannmaisanun

m wuntmvmsdvgia:wriuinalulaguoods:inalng (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559



[ Sa o o .
nagugNSNaAsy (Key achievement)
Tngluszoeina 4 U Al wA. 2556-2559 euuen1sAneidunsaunquuauniiuaulaensie
sonslasududaiutanuilu Taun Al mauduemns wazssuumadumele Wundn waglul wa. 2559

ALBUANLTUNSANINANTENURDEWNNEDY  UBNANNTTIVIINISANBINATIEFAIUFNTRANINIEAT WAL NILAL]

vorianuilulundndue msvanddesuazanuamuaglunindun lnenanuidenazdaeuluszeza 4 ¥

Usgnaumeveulwnanidely 5 ngu loun

N13nTIARARUANENwEYaYTanuIlLluNGni9 (Nanocharacterizations for material tracking)
FeagAninlud w.e. 2556-2559 GuautfumJEmm‘i%’aﬁlﬁaim%’uqmammimnﬂﬂizLmﬁﬁmﬂﬁﬁi’aq
wlulusanarssiinsineg Holuanuzaeanas vewnuds vowds Taeanunsadnsevaudd
nMImMeamkaznnell nsaseglundndne milanUdevesnanuansdaeiiuiinaiieg Tuan1ig
nslian Gsagrilianunsatsuenussansamitunanatfvesiaquily Anuamusionisiday
sufannaasnduie Tagulugnuanydeseengdndonuasnslasudurialusmgwd
FrmedeulaznsaLUUTaessEUUIMAAUe IS ielinnaeuniasnfeueteng aylng
LarD1M3LEIN (Gut models and methods for food, herbal, nutraceutical safety) %NW%JEJ
Tuveuniaesuiumslud we. 2556-2559 yalumsduaSugnamngsuenms nandaeiasuemis
wavanulng Aflenaldsududalasnissutsznn Tasvhnsifevuiugiunandsineuas
Wndvvaurman loui nsvanUdetansdnfiyeanannuansing N3EUILMIRATUHTSTUUNILFLEMS
mawAsuuasuazmsfndunsieiuedlsireuiedmstuoenandunis Hudu Fnfunsdose
dulifisUszasd 1wy maiAansdsuulasnszuiunsgads maifnsunsAselaenssudmie
wieneuledfivhnifidsuwasasiadl asianuddymenain LLazLi‘Jus{’J’agaﬁﬁi’%i‘Juﬁlumi
fiauwEnfasTlunguaramnssudnann uenandazimaiaunuuuassiidufumuresszuy
madiuesmugiuluifiolilunimeaeusunniasnsy
Frmedeuuarnsaauuuiaedhmuielinaaeunnuaenfevedmenazivdiens (Dermal
models and methods for textile and cosmeceutical safety) Faazsniunslud we. 2556-2559
maummm‘i%’sﬁmﬁLﬁumia'aLa‘%uqmammﬁmﬂizmmamﬁﬁu%m‘i’fmauaﬂﬁwma Ioun LeFesden
wavdme Tmsdseenuieidove il Fanaugnamnssusiananiidnenmilgdnieldlulseme
waziilonsdseen depadulumudermunvesnguannmelsy (European commission) lng
AENIIUNTS Scientific Committee on Consumer Safety (SCCS) ladluuamemiuguaniu
auUaenduvemaninsiaiosdenauly aeslilul wa. 2556 Fsduduiuszmelnedonh
nsAnwAdelilewdsuaundousesiugnamnssudnan
Tnsvaaeuiioszdiunmslésuduiaazensasslusneluiivhan (Methods for aerosol exposure
assessment in workplace) dssnAdeluveuniazdniunislud wa. 2557-2559 lnesjadu
msUszifiunansenuseguamaesywdileldsududaiveymavuauilumns leiud i
Tunszuumswaslsanugramngsy wazgivhonlunssuumsidouasimunndnsisilaianunlu
dethlugmatiestunansenuisintuluszezen ussludeyaiugnilunseendortmuafivenyay
Tagymhonuifivihdimiugua WisliAseussewinlunsidulumalladodisuasnde
‘5‘%miﬂizLﬁummﬂaamﬁmaﬁamuﬂu‘lué&mé’au (Methods for nanomaterial safety assessment
in the environment) Lﬂumimﬂmmmaﬂimwamamuﬂumaumiﬂamﬂaaaaaﬂammaau
loun fiu i wazene mmf\mmsL‘Uaf—JuLLanqmamuamummqmﬂmwLLa auduiie
fdwmaressuuinainewesduldin yudimsfnynasiinvesianulu (Life cycle analysis)
ATlureumatz A dunadeslut Wl wa. 2550 Tnehuflefumhenuiiaudenny
visoridumslnequinunduaaiifeitos

wurAthmomsdvaiawruuiunalulaguovUs:indlng (Nanotechnolo




walulagvan (Key technology)
Tnglgunlumalulagwaniuniside 3 waluladfe 1) Nano-scaled physical-chemical characterizations
2) Advanced protein/DNA assay Waz Cell and tissue culture technology 3) Molecular imaging
Feazsniun1snausd we. 2556-2559 iewandsadeul
- mnmvaevantAvesiaquilulundndael (Nanocharacterizations for material tracking)
Fosondapsodiolasiziniameninuazmaaiiianunsasaliluseiuuluwns
- AEnImedeunaznsasUUTIaesEUUMBAue sl elivaaeuaulasafavee1ms
aﬁ,gui‘Wi Lare1MILEIn (Gut models and methods for food, herbal, nutraceutical safety)
Li‘]uﬁwmﬁé’auuﬁugmwmé’i’ﬁmmuazmﬁmaumam% Wiefnwdaninmasulaifissyasd
Wy niansisunlanszuiunisgedy madeduasisenlasnssudwiomieniieuls]
v fidsuwlasansiall asdanuddmneeain LLazLﬁuGﬁayJaﬁﬁﬂLi‘]uﬁlumsﬁmmmamﬁmsﬁ
sudimsaiuuiaediidusumursszuunmaduemsiielflunsvadeuduanulaende
.- Bnwvedeuwasnsaiuuuasdiiuiielinaaeunulaenfevesdmenazinvdians (Demal
models and methods for textile and cosmeceutical safety) l¥sguunIsAnw1Uang (in vitro)
Toun nsluuusiaesssuuRmilasiedd reconstructed human skin WieniadeunIsszaeifies
WaZNIVINAeRIAT (Skin irtation and corrosion) NSANYINISTUNILEINL (Dermal absorption)
sudaimsfnwanuduiieseasiugnssy (Genotoxicity) sewnailasie lewn Single cell gel
electrophoresis (Comet) assay, Micronucleus test ke Mammalian chromosomal aberration test
Khusn
. Frseseuieosaiunslisuduiaazessassluanialuiivhen (Methods for aerosol exposure
assessment in workplace) Lunisnulemanislasududatamnluiiflsnszasluenme way
AnunAnnudoyasnuguamussauildsududataguilulussvinmehausudasdnuluwuy
assszuumaAugla
. Brmsusziunnuaenfovesiamuliludunaden (Methods for nanomaterial safety assessment
inthe environment) Wumsfinuisansgnuvesunlumeluladiifsodunndon Inslawzile Taguily
gnuanudesgunaan TasviinisAnyinsidsuulamnameninuasniaad Lassansenuso
adiTAsluszuuiing

o/ dl o Aa o
niwensnlglun1svinide
= Cr 1 ! d‘ o Qv Y v IS 1
Wesnnlagiudilifivihsnuamenianaunsainnsidesuanudasndevesuluwmalulagamnan
PR, & < o ° [ [ aa o & )
YouwmAdeiuaiiasdunmsnageuiTinzdmsuanudaeadmuunlumalulagndndu eiiludsesneu
Thludeyasmunnulaensivvesianuilusasndndousmnluvecsemdlve duiuielifanseensiuluninsgu
FEAUAMNAUAUANNINYDINANITVAFOU 118U URN1TI8AITNIUNNTTUTOIIRSEINNAtUNTUJURIWIRY
(Good Laboratory Practice, GLP) mmLLmVINﬁiziﬂu OECD Series of Principles on Good Laboratory
Practice and Compliance Monitoring lnglAseasnaiugIuaIzysenaunlevesl JUANUITERENd LAY
anwarveIny FaasdldRuawuuszuna 250 Muum waziaesilondntlunsinanwiTesiugadn 144 druum
laflauidenasnlasinis 250 d1UUIN ANABINITUAIINTITY 31 AU

p : NanoTRM) W.A. 2556-2

wuntmovmsavgia:wrniuinalulaguoodsinalng (Nanotechnology



R&D Area 7.2 - National laboratory network for nanoscale characterization and analysis

RDA?7 Physical and regulatory infrastructure

2556 ALY PALY: 2559

RDA 7.2 National laboratory network for
nanoscale characterization and analysis

b

‘ Improved & new high resolution imaging method J

. — Test standards for novel properties and functions of nano-enabled

Achievement roducts ‘

/Product/ proct /

Application " Traceable metrological methods |
for nano-objects on 1 nm

\ >y accuracy level )

. [ Physical-chemical characterization of engineered nanomaterials/ |

structures J

{ Metrology methods (Dimension, Force, Chemical, etc.) j

‘,- Surface analysis & probe interaction with SPM & EM

Researcher/Assistant researcher 20
R&D budget 80 MB
Instruments budget 400 (Bio-AFM, FE-SEM, Nano-indenter, XPS, LC-MS/MS)

Resource

gﬂﬁ 3-18: R&D Agenda 7 - Physical and regulatory infrastructure;

R&D Area 7.2 - National laboratory network for nanoscale characterization and analysis

AUABINTITVDINAIA

YagUuulumaluladligniiuivssgndldidududdgremdndusiuaznszuiunisndn
Tnefiyarvilanuszann 260 Wuduwvdsgyansy dmsuussmalngldiinsihunlumeluladuildiienstaun
AunMLAzIiNyaAHARS e nvaneUssan  TnslanzegisBslugnanmnssufitiunuimdfaysioni s
wwsugiavedlng Suldun dme 1nTesd1ens 01vns A il Mesiadl uassdananisnainuns Jasemelne
fndnsurulumeluladismnelulssmaserdeentszanaiday 50,000 &uumuasiyarifstuo i)
Fromni UIEEREN/funusnhendnduridseinssmheviedsennansusiuilumealuladlusming
u dalszna Tnslanzegisbsluanamylsuazanigenidni Jedudusesinisseydeyadfyuazvdngu
MImemManvesEndnslvussmagmmauihiTaguilulundadum vlelinislinszuiunsmaunlunalulad
Tunsudn lngusundedlansiangIunanIsnTIvdeuLardaaaineteansvamdndng Wy aun vin
dulsznevvestaquiluildlunisndn 1wy

fiadl Ussimasngg shlanldBudinisdvununsgnaudlaesgadusuulumelulad Sasinadens
deoonvesdszmdlng uazidudadvddylunisiafumensd dmsudszmdlng Jagdumheanunaignd
yinietestundndasiulumelulaglézuduidunisndndunsmnununsgIugna NI TILAZLLIMG

wuntimomsavaia:wruulunalulaguoous:nAing (Nanotechnology roadmap : |




Tunsmuauwdndaeiulumelulagluusemelve Wy ddnnuunsgiundaiusionavnssy (ave.) dwinem
ANENTIUNTEMTHAZEN (88.) anTuIATINeWan® () wagdtinnuauensuNMIALATsEuTina (@Au.)
agdlsfimu  nsmvaundnsariulumelulaglulssmalvedildannsadniunisls  mszdadesnistade
fugruivguuuy s viesufoRnsutequineaeumsinenmansiiamisavinnisiasiganmduunly
weluladvosdnsusildegefiusgdnsnm AFunsguilidmiunsinnginaaeundnsasiunluldegis
Mzl AsveaeunuUasadovendnfusiunlumaluladuas Sanuluiiussansam  Usznaufu
Tuvasifuslnafienuiuidunmsguuazmisdaendovesduiuily Fdulmsinmasdeuilaonisiags
\nTeveviesUfiRniequiiinszinaasuiifianuansalunsanaiieszinaaeuiuunlumalulad
Tfumhenunaizuaznngravnssy eduaiunswanndaniuamsasunlumeluladuesussing
waranmsdstunuluneaeuluisssme WWunisenseduarudosiulundnfusiulumelulaglituduilae
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snda1Ay (Key achievement)

[

NAANOY
N5 LIUUITEAIU  National laboratory network for nanoscale characterization and analysis
#13 NanoTRM Tuaed w.p. 2556-2559 Usenaumievaulwnnuide 3 ngu loun
. '3'§a'wst‘wmmasLﬁmqqﬁﬂ’wmsﬁﬂm (Improved & new high resolution imaging method)
FaAtelurevwaiazdniunslull wa. 2556-2559 Tneinadnsilumadaninsgudmsu
N19M38UAIBE1MaEIT NI MAIENABanTIAUUTEANS A mgdlun1TiaTeisUT ey
Tnssadseshegnstinm Yan Sudndidnnseinditanudnlussiuiedunsaueiudansoy
(0.1 wiluwms) Savinsiinsziossdsznouiaiivesineds
. FuwspulunsesnaovauiRuazuihlvsive@nfusiunlu (Test standards for novel properties
and functions of nano-enabled products) FeuAdeluvouwaiazsniunislul w.a. 2556-2559
TnyjsfunadnsiiduisuinsgruuazmaianismaiinginaaevandAfiaviazaussauy
Tunslauvessdndasisng Ansiuyadmeulumelulagifaugndeaiudwazanuse
Wlugnsimuadunnnsgiundasusianamnssuvseiinatsduldmangmngld
. Bmanesigrdmiuaeundumsiavunainguiluifimuusiugilussiu 1 wluues (Traceable
metrological methods for nano-objects on 1 nm accuracy level) %ﬂmﬁﬁﬂhmauL“zmﬁ%ﬁ’ll,ﬁum’i
Tud we 2558-2559 lnsgjafunadugiidunisairsssuumasineinmsialussduulumns
SUEN‘U%LWﬂlﬂﬂ%ﬂMﬂaéﬂﬂLﬂuzﬂﬁiiu iy Tassadeiuguildsmsuaoudiivunisimunaszsuuly
Tusgiund fiannsavimihiilumsaouiisuiedesile (Calibration) wazgunsalnmsiavuin wu
Transmission electron microscope (TEM), Atomic force microscope (AFM), Scanning electron
microscope (SEM), Dynamic light scattering (DLS) flUtNmsgIue1984 kaganunsaaauLiigugounau
(Traceability) lUffanmsgruuvisnfuassiaidiodudanmsgussduanald susimstmuasmun
%aﬂfﬁ@éjﬂﬂaﬂmmﬁgm Standard reference material) U Particle size standard %39 Nano-scale

(

pitch standard indindulutssimalneniaiugnaedlusedu 1 uiluwnesla

wuntmovmsavgia:wrniuinalulaguoodsinalng (Nanotechnology
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walulagvan (Key technology)
NIANB AT AL VRUIUANWITZINT WA, 2556-2559 aziinsidunlumalulagndnlunisidy
3 wAlulad Ao

«  Physical-chemical characterization of engineered nanomaterials/nanostructures ALHIUNNT
ot we. 2556-2559 iumeluladifeatestuianuasinulasisnsinssinaaeuauds
yenenuazasUsznsumaaiivestanuilusaslnsaidlussduuluamsiignadstulaonisly
\P0silenTiAdEUVIANEUTIAN WU MTAATIEILIABYNIALAYNINTEILFUBILIADLANA
memella DLS mywswnsuhammennvesianuiluuaensiinnsilasasnegluvesiaguily
Ingnslindosganssmidianaseuluudansin (SEM) wazndsiganssAudiannsouluudemnsg
(TEM) wagndosganssrtiussonon (AFM) mslinmeiesdusznoumaniivesiuiafaquiluuay
mslgilasaamdnuesauilufeinielonldadiind (EDS, WDS, XRD, SAXS, XAS, XPS)
nylazinmdilndunarlasaiuduniivesansiiegimewmaiia Raman spectroscopy uag
FT-IR spectroscopy m{’imiwﬁﬁuﬁﬂaLLamﬁmmgwqumaﬁa@m‘[u MAMTAATILRANANETA1D
fufneynieuly madinneiviauaziinamsddyiemaiialasnlans il dudu

«  Metrology methods (Dimension, Force, Chemical, etc.) FTuNIRaLY W 2556-2559
JuweluladuasiZmsiassieg  fmlinanisTaaunsaaeunduldmannsinelugassuy
N3 Indegeane milginseninaseina wale (Sl units) wavazdedlimanuliuuuey
Y0INaN1TIn (Measurement uncertainty) flvwiadnaiy Ingg1adamanniseuamunInnisin
guldun  AMugNABa (Accuracy) AUWIUE (Precision) Ak (Sensitivity) wazdide (Range)
Tagdatiumsindanasinerdmivieielouasmadafililumsiinsgivunn susislaseaiiendn
fuifn esdUszneunll wavaudRfimwosTanululasninfasiulufinsudununnudonis
YBINIATTHALLONTY ANUIIOAIIDUINTFILLALNATANTIATIZITEAUUTEINA waziUaliuinig
Anszvishotnaemaiianasgiuieg isudugedilunnihdh dseeniasmstunsdundn S
wlufiddryvessemelne

«  Surface analysis & probe interaction with SPM & EM Faazsndunsiousd we. 2556-2559
DumaluladilddmiumAengiauifmedugiuinet ssdusznoudueil uavauiBidenaves
Nufnfogna Imﬂmﬂ“glﬁ%mﬁaﬂ%Lﬂﬂﬂﬁ@ﬂﬁgﬁﬂiiﬂﬁLLUU Scanning probe microscopy (SPM)
waznsindoswanssmBidnasou melulabiansiauuasdszgndddmiumsianemuEo
LLazmmwmﬂuizﬁuuﬂumm%mﬁuﬁmaﬁa@ﬂizm‘wm?ﬁﬂ avgiillen NMTIATIBINIINTLIE)
YosEsEpUULIIIGIU mylmmeidnuasituiinvesihegheinuianin wu Shuasmaduuniise
nMsmsEianuEnvessessmiiistulunsruumsHaRTuEuBENMseTing uazurussanar
mtﬁmezﬁé’ﬂwmzmiﬂizmaéf’maamwmmiﬁmﬁimé’aw‘%aﬂizmaéf’;ﬁ’uaguuﬁuﬂwaﬁaasm
U dunedwesiivseneulfoanswedmeseiaty Wudu

ninensildlunnsyinise

ANNABINITNINEINTIUAMTI louA Yranside 20 au suUssanaifenaenlasinis 80 a1uUM
sulssnadmsuTanAsesile 400 duum Wy FE-SEM, AFM, FFF, SP-ICP-MS, Nano-indenter, XPS,
LC-MS/MS 1ugu
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R&D Area 7.3 - Nanoscale fabrication and characterization facilities

RDA? Physical and regulatory infrastructure

2556 2557 2558 2559

RDA 7.3 Nanoscale fabrication and
characterization facilities

L Dynamic characterizations of nanostructure

Key and surfaces )
chievement High resolution fabrication
/Product/ technology for nanostructures |

Application : - -
. High precision nanoengineered

. __J 3D structures )

[ Imaging and analysis of nanostructured materials and systems

Material and structural designs

Micro/nano fabrication technology
(Top down, Bottom up)

Researcher / Assistant researcher 19
‘ Resource | R&D budget 150 MB
R&D faC|I|ty 350 MB (Clean room & sensitive lab/EBL/RIE/Ion microscopy/FIB etc. )

gﬂﬁl 3-19: R&D Agenda 7 - Physical and regulatory infrastructure;

R&D Area 7.3 - Nanoscale fabrication and characterization facilities

ANUABINITVDINAA
nafnelaseseseiuwniulutegiy AunsfinvranssnurSedsnngnsamialussuuating  (Static sytem)
Fawlznvantaniousingnisalnnunenddnenin  uianudilanainsiazaisunalnuenszuiunisnisin
lassaine Tudduiusvisedunsisensenindasaiiuasiuin. fineglunseuveamsmauufgiuas
PAvangIUlnensTRransnTTavzeRnmNaNIEMSAnlATEale uenanil ynasilassadieseRuwlumns
v X [ o v al = 13 = & a v I R
wszgnald Mstugulilassaswanunsavimiisne Inedvunadnadadudaimesasitulymntdnidy
Y] [ o Aa 3 = O o v v = &
lanneneuuiluey Wi nsasieasiivuiadnaduFes s mungreuiitugnirdamemalulagnistugy
A o w v = oa a ] A o 3 = Y} & v v
wagdndnfinvesiandadinginssuwansseenluletvunadnadluiess Auulummns uenINUssLAumMUILIALET
ALY IO MUAZIDEALUNTHARTIZADLNLTY FellnanTenUogsunsoaussauzveslaTa st
Tnenszuaunstuguimantundnduinsdeddinsedioninmuazdeng Welunsussdiuisluseiunmsay
Pesszuulazlunngosusznauanlassasanae s @1 MtuATese LA30IRTIAdRUSRaNYAl NioLA3YIn
va o & Yy A A a v ) &
auURTuluazdesanuligann enzaunsafamudsignisalls lagianizusingnisalluseauunluty
Tnazinedesiumsmemndsundulusgismniwasdudou

m wunthmomsagiamunuiunaluladuovUs:nAlng (Nanotechnology roadmap : NanoTRM) W.A. 2556-2559



nagdugNSNaAsy (Key achievement)

ANAMEUIIUITEAIU Nanoscale fabrication and characterization facilities #1131 NanoTRM TuaineU

WA, 2556-2559 UseNaumevaulunuive 3 ngu Laun

maeinudnvasedlanai s Tulae i (Dynamic characterizations of nanostructure
and surfaces) Aniiun1stud w.e. 2557-2559 lagiiunisAnwimsiiulnveseuniaunly admuily
waAoIudunenvadlanseanien wu Jsdeenled  lnnudeulaeenled Wusu Tuanniznisugn
nanuuuleszireLazasazany miﬁﬂmmﬁmL‘%BQé]’amaqagﬂﬂﬂUﬁquuﬁuﬁaL%LLadﬂmmLLua
(Microchannel) #ifimsusuussaniaznslwinnasied dwiugunsal Opto-fluidic saudsdnwinsg
WanwadasehednuemedneFumilunssunnmsineadiaeing nsvaniind meshbaesin
uazTanismeuaussnslulihsednszdusinag vemsilAnduasiad dmsugunsaldmanisuieesia
Tassanaiannanamunly Tnelissuumsiniiimstostnfensesdyannsuiueenty ielilsdyano
fidou ooty mstalaesetaliiiiuuy 2 points ¥3e 4 points wazyN1TIAgAEsYUL
Source measurement units wien15inAia Lock-in amplifier §aanansadudyaaiidenisuasy
ugNERNNAYQYIUTUNIULA wlﬂﬁﬂma'ﬁiﬁi'lLﬂuﬁaqﬁﬂwﬁqmé’ﬂwmmﬂw%mm Nanodevices
$1m3n Low dimensional electronic devices fiflassad1auuu Field Effect Transistor (FET) 12y
Single electron transistor w38 Nanoscale transistor dsiitalnihiimssudonrefulasweEdesys
uludeanunluvesiaguieasisini lasluvdlassairsdndudesinulugamnliiuas
ammmmﬁﬂﬁﬁmmﬁmqq Faumsialy Cryogenic system ﬁmmmmuamqmmﬁimzﬁu
fadAaiu Wiauee Superconducting magnet ﬁiﬁaumuﬂmﬁﬂﬁﬁmmmL%’@J@ﬂ Fefludndu
Tuns¥tunuuszian Nanoelectronics uasdsiinsanudunsisensswinsnauulmanlniuas
Uszqliinlufaquily dsviludianssusumaluladlnladnduazooulndidnnseing
miﬂ’mmmﬂﬁﬁm'ﬁsﬁugﬂimqa%ﬂaizﬁuuﬂummﬁﬁmmazL%smqﬂ (High resolution fabrication
technology for nanostructures) azsnfiun1stul we. 25582559 Tagaziduauiseiiieasu
nsassuaroanuuusULUulasaaing (Pattem) uasiiduursnniiuinda Suldund nisaseguuuy
TnseasradalafisgdulunseuuazunTuvui uianszanws eddnoudmiug Unsafuly
wumes mavgnieindeutuiiduunaulurestanisinindmiumaduasoding dalwiluseuas
warnszanaeud miﬁﬁugﬂuw Nanoimprinting d1m5ulassasnaunluwuy Periodic structure
uluwuges uasiifanmsasTiouuss dmFun1saesuiuu (Patteming) Yo Nanoelectronics
devices seulilasvidounlumnsiiy annseassldlngdanis Lithography dslassadrasysiulunsou
aglgnseuauns Optical lithography ﬁiﬁé’ﬁmmﬁ’]Lﬁm%’ﬁé’amﬂﬂaLamﬂuﬁ’;mwamgmwmm
Furuilrruadealusziu 12 lilasiuns dulaswadhosssuuTusmsldnssuiums Electon beam
(E-beam) lithography I@ai%ﬁﬁLﬁﬂmiauiuﬂﬂia%fﬂagULLUUImWNLLd%umu e‘z‘}qﬁﬂﬁﬁmmazlﬁmgq
Tunsadulasaadassduuiluuns sudmiaeiodlaseduarsUuuuresliihasuianuily
W anwluuuiansessu aunsasenuuulasiemailn E-beam lithography %a&m&y’amu@ﬁu
Nd9IganIsAUdiannTauRUUABINTIA (SEM) vhliaunsadnszilassasieszavuiundoudu
nsaseguuumugiulula ‘vi‘%amia%ﬁagﬂLquﬂuuuﬁjuﬁ’;ﬁwmﬂﬁﬂ%ﬂ'uﬂ U Direct write
scanning probe lithography

miﬁﬁugﬂiﬂiqa%qamﬁaé’w‘imﬂiimzé’uuﬂuﬁﬁmmLLaJus]’qu (High precise nanoengineered
3D structures) Fermideluveuniazsniiunslud na. 2559

wuAthmomsavaia:wruuiunalulaguovUsinalng (Nanote




walulagvan (Key technology)

wiluwmalulagudnluniside 3 waluladhs

« Imaging and analysis of nanostructured materials and systems A153LATIZRLAZAITAIWAIN
Tnssadaunluldmadanisarenmnedidnasou aduwivdniuasuas Hudu Wneldiedesile wu
Field emission electron scanning microscope (FE-SEM), Transmission electron microscope
(TEM), Atomic force microscope (AFM), Confocal microscope, X-ray ultra microscope, X-ray
photon microscope, Tip enhanced raman spectroscope a2 Scanning near field optical
microscope (SNOM) Tngagandiunslutl w.a. 2556-2559  LUUN1SATIIALUU In-situ measurement
Wieliiiunsasunlamianienmlugianaisiigeg Y8nseuInsnges

. Material and structural designs ffiunseaust wa. 2557-2559 iiteniseenuuulassadisunly
wazmaidenianiiaansoneuaussionisnsziu 1wy rauLamIenduusimaniyiin Tughundany
fidoansfinw anunsavhldlngldgenasusznn Computer Aided Desien (CAD) uaziailanas
MuudauEue)

«  Micro/nano fabrication technology (Top down, Bottom up) FuiumsRaust w.el. 2557-2559
JumnalulagnmsnisinFeseyniauiluuuy Self-assembly Tugluuuasavatsuazansnoaaosn
\iead1alasead1auuu Periodic structure i:mﬁqﬂizmumiﬁﬁugﬂiﬂiqa%ﬁgﬁuuﬂuLLaﬂmmau
lnelddidinnseu wanawn Seoundwiugs sudanszuiunisialagliasazarensavsowd
(Wet etching) waznszurunsmelnilaious

WelulRazreunNUITYRD
. . . [ [y a =l a

«  Dynamic characterizations of nanosturcture and surfaces LJUNITNAILATDILBLAZLNAUA
NsinAudnYrvedlATIE TR UL ULAL IR IR TIMa 90N SIuT IR aan v el
YosTUNUIRBUaLBINSUAsUWUawNsE@ndlaziall Tuanmsmndenseninsvnass lngesniuu
nsnaaekaranensUannanvedlavgesnled n1siatesiivesaumauly MsdsuLUa
IAssadmanvesmedesisthuuiuRudauay Micro channel 7ivsudasanzmslniiagiadl

= ° ¢ . Aa !

sudernuasatunisiiliitvesgunsal  Nanoelectronics NIN15BUANRINBNITAIVAY
WU FuuUTEIan FETs Tnanstiliinsswinstalnidndnassda (Source wag Drain) Wasuulas
Tdelvidyanumuriiuanieiuiitilndh (Gate) vestuny Fmmnlvineuaussiunsaouiyas
pads s edIndeNNBUNlA

« High resolution fabrication technology for nanostructures L‘flumiﬁmmmﬁugﬂimﬂa%ﬂﬂ
sraulilaslumsnieds Optical lithography WagseAuunluunsneds E-beam lithography Lile
as193UuuTesdlTENoULarlATIEINeITUI Nanodevices Wy Wi Micro/nano channel
I v = 49{ = g.j/ = o o [ g.J/
Jusiy Fan1suguviemsugniuvedlaveuagansivdntlussaululasumsuazinlusnsty awnse
wssulalnen1sszive (Evaporating) nsiadeulnil (Electroplating) nsiAdeULUY Sputtering
mugiun1sesnuuulastaiamemaila Lithography $3u8en1sin (Etching) iialviAnguuuy
Mesnsuuimthvesiansesiu Tussaululaswesuasunluwnsanunsaltivedin Wet/Dry etching
process AUAU Optical %30 E-beam lithography  duluszAuunluunsdiaunsalimaiiaves
Focus lon Beam (FIB) fvendeavatlospundsnugsinvieaiagiuvuvedasaiauuiansessy
lngnse Falinnuasidunreutivaddun1swieuguaudinan Nanoelectronics devices

m wunthmovmsavgia:wrniuinalulagduoodsinalng (Nanotechnology

nap : NanoTRM) W.A. 2556-2559



[
=

+  High precision nanoengineered 3D structures M1sas1wseTugUlassasauiifluseauwily

1 (%
o

I a v 1 a Y] a & 1 A a & % a aa o o A 1
Judshmeegiegdudagdu  Wewinunngnisalaie Miaduinasiialuyndd deiuiaed
ANRanunsatunsmvaulasaslilaisauiifasanunsanuaNng AnssusasAuauUAluseau
ylule Wy Photonics, Microfluidic, Flexible or multidimensional electronic, Optoelectronic,
Micro electromechanical systems, Biomaterials iteig Biomedical device F9agaiunsiut) w.e.
2557-2559 n5ugusensiuidnsesianlnenss (Direct-write assembly) Wuwmadalvidmsu
mMsasulanaisenuliandudouniomnaienieg laviuiindsainnisesnuuu (Rapid prototype)
Inglddnludosenduiniasfietugunieniinin Lithography Afsiauns naliailldiuauauls
' | a Al o a6y L A v v
9819 U NNAITTUINIUNT 1l InUszndatazanunsa  “Aun”  asluTununvualnglea
mssdunshutesiulunsadnssuiunsdavinfiuifienududugenuimndna (Nozzle) wwiadn
a Y e A ° aaa o a Y I & vy Y] v A v
wseovagliniinianunsavifisendudwindeunaailuvesdelanendilngvunveswindayily
& ! | PR ~ aa Y a s & Y Y]
Wuegsening 0.1 - 250 luaseu vuwsunaiindeunanuifniuaumeneuiimes Wun1saiady
1NNTUNDIIANRBLIIMNEAY AI8N1TERIA (Extrusion) Y Filament 28n119n35A tag Ink
filament fsnanvzdnSesasnduiuisegunswmuildesnwuuenl] Fewmisofiuilasaing
& Ao < 1 Q’lj < A v 5 o v
JUNSE viseamanefiivuiianndt 1 luaseu wendnilainaneidng Naseluaninsaaeyinly
v oa v 1w = ~ U a a a a Y a A~ !
IFusnseiuluGess autlualnesulvalslusyduiiadmesvisowudiuasls  wmatpidlanlanau
Tuguanugangusemsldnuiietuguandansie) Wy wediwes sunaszAvuluneaaesn
~ a ¢ a e A v ) 3 | o . Y]
NINAUNENTOUNTE WTouiinszie Sol-gel Feam30v8@5719 Rapid prototype Tuszaulupsou
INTARNANNY NFUATIEALIDWEeTIINTRIUHTANTBY Wi nsiiundalnihaineynatuunly
Plddeusienasvumdn  nsademsdaliihlusaaneyniavewmasunly nsfiavidan
wasludiann3nan Sol-gel n13a31e Micropattern ieldidugunsainisnisunngniseasg
s aa 1% . L. a a o oA v A A o A ¢ v
WwURaSEUAR N15&319 Microfluidic nMsiuilusAuas lvshufioasatiaiaiiioy nsiusiaulowly
I A ¢ A a aAcw a @ v
Wuanang nsiuiuuiuinlAwursevyuse Wusu

o/ dl o Aa o

niwensnidlun1svinide
ANURBINIINTNeInsiun s mlaunn YARINTINY 19 AU ulsznaidenaanlasenig 150 auum
UsEINUENTUIAMLATIETIINLIULALLATED 350 AU 3953uDe Clean room class 10-100 uag

sensitive laboratory area iauﬁﬂqﬂﬂiajﬂ’:;ﬁm%mlﬁl,l,ﬁ E-beam Lithography, lon microscopy, Focus ion beam

R&D Agenda 8 - Exploring cross-platform and key emerging technologies

mAdenenuwelulagaUilva (Emerging technologies) waginaluladgusngg (Cross-platform
. 13 Ao oA k% S 3 ' A& & 1 LY
technologies).Uuanuideieasunaluladuarysannisesdanusiuanvsne iiluusslevldomsianyszme
TnedsdsmuimnihmavaluladvedaniazUsziutlymarufesnisesssmanuding eisugio waau
uazdwAdeN TINVIIsNsUTIMTInnswalulagasnanlinevaussneaudesnisuazun gt
hegnaiuvined Fdaluanurhmesenswiouuazdnesdns suveiauyaansiiesuliofunansenunings
AATY

wuntimomsavaia:wruuluinalulaguoous:inAing (Nanotechnolog




R&D Area 8.1 - Nanoelectronics

RDAS Exploring cross-platform and key emerging

technologies
2556 2557 2558

RDA 8.1 Nanoelectronics >
[' Chromogenic systems )
Achievement |‘ OFET J
/Product/ Thermoelectric device QQ J
| | High performance capacitor Q |
/ |' High capacity battery Q|

_ | Printing technology
[ Deposition technology

|
J
Device integrated technology J
)
J
J

| Material development

Researcher+Assistant researcher 19
Resource J R&D budget 150 MB
Instrument budget 40 MB

Eﬂﬁ 3-20: R&D Agenda 8 - Exploring cross-platform and key emerging technologies;

R&D Area 8.1 - Nanoelectronics

AUADINITVDINATA

msUszgndltuilumalulaglunssuiumssaniingnsasisidnmseindidudulszney Wy Yagaan
fiuaevald (Chromogenic smart materials) qﬂa%aﬁ%ﬁnmaﬁaéﬂszmm Field Effect Transistor (FET) Ingld
ansniastBur3d (Organic semiconductor) Wugu

fhetmsUszgndldontanaainiiudeudlilundugnavnssueiusudiy 1iud nsvanliuasaziio
Fugil wazyugn Jedidnwarnslinundeiulueiesdueimaey dusuandnensanilUndy Smart
switchable windows #itnluifudnuszneululasiaineenas dumainveuansuaiinsUszgndliianaain
fasudld Insiannzegsddussuaninanguiiiay wu nsly Electrophoretic luvilsde/nszmwdidnnsedind
viousiuthouanma lngedvautAmimosianiuasudls (Chromogenic materials) fiasnsauanstoya
yiegunwuuiiuiaanldsseld

nMsnangUnsalBidnnseiindussian Field Effect Transistor (FET) Tngldansfafanindunds (Organic
semiconductor) LHudwlsznevdifyy vilinssuiunsnangunsaiidunue Fahanidudnmiwensas
T5uuseuansn i Oreanic Lisht Emitting Diode (OLED) M saudefiniswamnnisiwdey OFET uuian
seauiianeuld (Flexible substrate) e Uszgndlfiludmusznouresisasiuntneainud) (Memory device)
9130 Radio Frequency Identification (RFID) dwisugunsalfneg wu Unsevasee (Smart card) Thgsianduem

wuntmovmsavgia:wrniuinalulaguoodsinalng (Nanotechnology

ap : NanoTRM) W.A. 2556-2



(Price tags) meluswianls wenatnuudsanunsaihluussandlunisinlulewuwesladneie Tefivesniswsey
gunsalfanunsalinszuiuns Solution process TuunstuneuiidfyueInTEUIUNISHERN INlRUNUNTHER
a ¥ o a = - ° % P 2% o o a o
fuwilduimaniniduann OFET Fagnaavunefiazinunldunu FET AwSeuainansisintietdunidlueues
0 1% b4 <) S v v o o va 5" a a

nszvunsnswlasiuanuseulinanedulnilaenssludeseduianndandfmesiudidnnin
I3 13 U & Ay vy A = i 5 o a % Y A cs &
WussAuszneunan deidelailssumieninszuuaiesnidalviiananuioudssiannieesuaus Ao u

IR No & v a ° ] A Ly A o o a &
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R&D Area 8.2 - Nano functional textiles for advanced applications

RDAS Exploring cross-platform and key emerging

technologies
2556 2557 2558 2559

RDA 8.2 Nano functional textiles for
advanced applications

Thermally (or optically or electrically) active fibers

|evement I Shape-memory fibers
/ Prrg:tdl [ Multifunctional high strength fibers
App 1cation [ Eco fibers

New material discoveries and syntheses J

Advanced functional printing/Coating technology J
Hierarchical (Multi-length scale/Multicomponent) fiber technology J
Pilot production technology J

Researcher /Assistant researcher 19
R&D budget 150 MB

Resource Instrument budget 200 MB (Materials and polymer synthesis, Advanced
coating laboratory, Pilot plants)

=

3U# 3-21: R&D Agenda 8 - Exploring cross-platform and key emerging technologies;

R&D Area 8.2 - Nano functional textiles for advanced applications
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NadugNSNaAsy (Key achievement)

nsaLduunsaudmeuluandfniiay (Nano functional textiles for advanced applications)
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AaANraIInAIn1sasuLUadlasease  dulesinanasiivsylevunaniseantuulasedsnend
ANUEAVEY

- duleffinnuwdaussgs (Multifunctional high strength fibers) anfiun1slugasl w.a. 2557-2559
@ 2 d‘d < < a = wa a [ d‘ dy 1 v 2 Qi
Judulenfnnundasauiiey waslandfetusinge Neesensidassuaraignislinuienium
fiuszlorldmsunuiifeanisnnuudusegs waedwenisaudaveuy

- duleiedanindeu (Eco fibers) andunislutaed we. 2558-2559 Wuduledlsdantaniiduiing
Rodunnden annsagavaaelmedlusssund uleanewian ivaenNanann1enITNuns
oA 1uees Wi vionseanwiltiAaiiiunszuaunsaeg Wethndundubenszaudnais
swpadulenlaannIsdounsanaumedInsIsUTIA WU dou ASe viy 1uduy

walulagvan (Key technology)

Tnglgunlumalulagndnlun19ide 4 waluladde

« New material discoveries and syntheses FudunsRaAY WA, 2556-2559 LHunisAumLay
duasgansvseTaquilurinld vsen1suTulseTaniimuneiunisldau wu msua n1snseaned
wazgnsinaeuluszaululasuazunlu

. Advanced functional printing/coating technology sifiunisseust) w.a. 2556-2559 Huimelulad
maﬁuﬁﬁamamﬁau%qq WU Ink jet printing %38 Hish vacuum coating Wlensipdeuans
atuURITesdme asinanetausznousie a1ssivinlave a1sunse uazanseiunss

«  Hierarchical (Multi-length scale/Multicomponent) fiber technology fudunseaust w.e.
2556-2559 LﬁumﬂiuiaﬁmiﬁugﬂLé’uﬂls‘[mﬁmﬁﬂizﬂauwmmsmwﬁwmﬂwmmmz%’u%u U
Nanofibers, Monocomponent microfibers, Bicomponent fibers (é?faﬁaaﬁaﬂﬁﬂizﬂauuuwﬁ’lﬁm
Tassadafivsznouaininidulonansssdurilnduledanauniffsudounnt)

. Pilot production technology suiunisdaust wa. 2556-2559  Lilevensauineiselusesu
WeeUfjURN15 (Lab scale) lugn1sndndegnamnssu (Mass production) FIUANSIIUHUNTHER
NMsHan N1snsiaaeunansiel ularilonsuanneudwueulrignd

o/ dl o a o
niwensniglun1svinide
ANuReINInInenslunms loun yaainside 19 au sudniunuidenaenlasanis 150 Suum
wazsuUszanad@nsUTArIATOEe 200 A1V @MTUNITEIATIZRETINN LATOILARDULUUANC) LATILN
cs' Y N a . Yo vy vy = P4 v g YR a wva 1y
\wsesn vo Ynuwuuianusawiia Function tuinls inseseduguidulevaseduiesufjifinisuasseauniaa
Wy Issnudmiuduluunaauy sadsasosloTnszimedeudulefineites
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R&D Area 8.3 - Emerging technologies

RDAS Exploring cross-platform and key emerging

technologies

2556 2557 2558 2559
RDA 8.3 Emerging technologies >
. Technology 1 |
Technology 2 I
|._ Technology 3 J
Key technology 1 J
Key technology 2 J
Key technology 3 J
| Key technology 4 J

Researcher /Assistant researcher 25
Resource | pappudget 200 MB

gﬂﬁ 3-22: R&D Agenda 8 - Exploring cross-platform and key emerging technologies;
R&D Area 8.3 - Emerging technologies

a 1 . . < a v % aa %’ v A =
wialuladaUslval (Emerging technologies) [umsideuasimuinalulagianaioniagn wazazinanseny
sopuduInnluewAnsulndll yiliAansasuilasmimeinudnuuaziasugio  Jaduideddendening
dusunuideuasiauniliaseiuiivslu 20 component areas 91961
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The scientist 1s not a person who
gives the right answers, he’s one
who asks the right questions.”
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Hansenufinaieglasulusmuanuduiinlunirgaamnssuvee @y nouaUBIRNABINSITINIY

Yosdiny wazanvayuduasuaududamuinemansluendeu
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4.1 nsdaasuanadudihdugaamnssuvesluandeu

AT

sanasnulumealulagivunn 103 fusmuglshul 2007 wasduimanisaiinaslntuluas 3 Suduneaans
10T 2105 efinsanitaviadlyan u,auummmaqmimUQummumuu'ﬂuLwﬂIuiast 2 duau

Tunsouwnuntmell mstlugnisufifves NanoTRM dumninaglisu

e uaNEsatunsutsiusazanulufinluendeu
duasunsasureanAenuaulumAlulag

atuayuondeulunisiauen sINamuLazNMIALluIg
ilemswauludaUTinuuasann s LAY TN
msdeansfitiuszansnmlue@elunanssnuiudsauuasiasvsiavesunlumalladuagsslov
ffuslnauasdsnuaglasulnaniis

4.2 MITLUANUABINTTNTINMNIE VBT IAY
NanoTRM thludnisseyainusesnisivhmevesdiay ldunisananuyimevesdeaulugnisimm
AulumalulagnunnufeansiandugivesnainlngiunsadunMsiengdawandusun 4-1
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Societal / " _ Nano R&D

Challenges Proc Agenda
RDAZ1 Prevention,
dlagnnsts and treatment of

nt diseases
¥ Climate
change m RDA2 Utilization of natural
Phﬂ"""'ﬁ products and biodiversity
¥ Demographic
change and Agriculture RDA3 Improvement of
wellbeing agricultural process and
Consumer control of insects and
S
sustainable technology and food
agriculture ICT ;
/Resource : { RDAS Nanomaterials for
efficiency and Construction & energy and environment
raw materials Building RDA6 Nanotechnology for 1
innovative and
secure societies RDA7 Pi'_mn}ﬂcal and
i egros
platform tec:l'w:al-:u‘;n'r and

JUN 4-1: MnAnuvimevesderuyusutilugninduaidmng
lvdnsematdeuazimunuilumalulaginluglaiauaiionsaniiunis




mssnudunsfiuanduguisiudunsssylugunisailiunmssserdusaznans @ w.e. 2559)

15197 4-1 wandliiiudernuinmenisinudauuasidmngvesusazngunan

A151497 4-1: wanszmuiianadnazldsulududsziiuanudesnisuanvasdinu/ngunain

%19 NANSENUVBILNUNUIMISUN luwAlulat

(Topics) (NanoTRM Impact)

Energy - Uaonfiy @019 wazUizdnsnInaunasanu
« 2817 AT LATNISANUIANVURINT DU

[

- MIadunsAuanmgiennie Useaniamnislininensuaz ingiu

Transportation - 2an A7 waznsAuLIANTUATIdeNle

« MIadunsAuanmgiennie Useansamnislininensuaz ingau
Construction - Uaansdy avenn uazUszavinmeunaeny
& Building « MIadunsAuanmgiennie Useaniamnislininensuaz ingau

Medicine & Pharma | « gunn nsiasuudamiadimulsyeng uwasdinanuiueg

U

ICT - gunn NsABuulamIaiulsEens wastinanudueg
- dusunnaY wIRNSTUkarANNUaBANYYBHIAY

Textile and Sport | » @un1m n1sifsuudasmeinulssanns wasdinanundueg

sectors . dusunnau wIRNSsUkarANNUaBANBYBHIAY
Consumer goods - gunn NsiRBuklamIaiulsEens uastinanudueg
Packaging - gunn NsABuklamIaiulsEeng wastinanudueg

« ANUUABANYANUDINNG

[

« MIndunsiuanmgiennie Useansamnislininensuaz ingiu

4.3 nsadvayuauludanieinuineisans

Wi NanoTRMagiiRanssuituudasunsiuindeuresnngramnssuuagnsiannluduoundindy
(Application-oriented approach) %ﬂlﬁﬁmsﬁwLﬁumwmaaEiwqmmﬁlﬁgﬂLaual"ﬂuLquﬁﬂwmﬂ Feaganfuayu
mstuduawanen arududemeninemadvensmdlne ol Wodufuenudiesnislussesdy
wazszazemilility Fosmsenunenenuiinhiety Teadilataguly uwasemanthivesunTumalulad Taesin
yansdanszimevesnduuazmsndnesninaudifalaesirunsveaeuiitusnuagasviuuudiass

4.4 wansznuiinninaglasuluduuseiiuuusiu (Cross-cutting issues)

nilsluandnuas NanoTRM Aol uUseLAuLLlsIu (Cross-cutting issues) MlAAN15AA1504120
& Y 1 v = o b4 a 1 Yo 1 @ o I a
nsUssgumseridwladnunds vilinansenuiiaininaglasuluwdasUssinugniunasveglunisei 4-2
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(Topics)
NTITUAU
ANNUADANELAY
gNSANANTURY
AARAFIVINTTH
Safety research

& Industrial strategy

nansenuiiniadnazldsuludiuuseiauuunsiu (Coss-cutting issues)

A o a
NANTENUVBINUNUIMIsL lumalulag
(NanoTRM Impact)

NanoTRM 9gigantadinaruaius (Knowledge gaps) finszaanszareiieniu
AuszaurUEss A praaendt wasnansenu (Risk exposure, Toxicology,
Safety, Impact) TneamzegnadeunumsUssdiuaudss (Risk assessment)
MsiTeduanuvaendeduulumeluladuaznisussiuanudsddiudfy
TuNTENTEAUN TAAILILAE N SLEAAIANUTURAYOUYRINIARRAMNTTY YINIAE15
szyiandenmsiteifeafiuamnudssunudioinisuesniagramngsy uazviilv
A1130NTIUYBINVRIANNS (Knowledge gaps) dvSUMSHALIATUNITUIINS
IansanulasnievaIningnaIvnssuauulumaluladuas Tanuily

1INTFIY

Standardization

1PsgIUlauddnee1sBaran1soa TINIENUINe AR fuayFUNTAN NSl
assosdmudanmadunulddy dnidesududosimaianudannisiunudi
Wenmansuluvaigavnilszend NanoTRM las335u1nsgnuiasmatian1sm s
A nasevanTAflawiideins 9nndde MAgramnIIN uazMIBIL

a4 v

MENYIVB

nsaneveaalulad
WaENNTETUAYUNNS
MIRUMULIRNTIU
Technology transfer &

Innovation financing

UszmalngazllanunsaudsdulaiuusinazanunsafnAulagiuinnssy MsHEUTIL
(synergy) szwdw@ﬁehuié’énwfmmﬂwmmﬂmail,azﬁuﬁ Tuszued seaveTeu
uagsEULITR ety NanoTRM IdsumsufiRfinssuliAnmsatieassd
flazthnadwsuazlassnsidoiiaziilgnaniosi

NAYAAINNTIULAE
ASTUIUANSHANTEAU
1114 Industrialization

& Nano manufacturing

NanoTRM aﬁuayuLumsa%ﬂqQma'mﬂﬁim"l,mjéﬂuﬂ'ﬁm?mmamﬁm%uuﬁugmsuaﬂulm
wazwlumalulad lunissiudetuseninanguaniduide Usenenvu osAnTvan
andumsinudu ewaunesUssneuuily (Nanoparticles) 1Agsasn9seeiu
lulasuazunlu wayesAusenau (Micro-and nanostructures and components)
melulaswazuilungly (Micro/nano inside) N1saieANaNysalvasialgyan
(Value chain) thludnsudnadndaeinimululasuazuiluvedlneg (Thailand micro
and nanoproducts) Taen1sldvndanidiedesiiouarssuvanaiiioniaz gy
anuamdagiuiiifisadnisviidouagiaun (ReD) meviiideluvuienaass

(Pilot cases) Lﬁﬁﬂfdgjﬂ’liﬁwu’m‘ﬁzmumﬁwam (Production lines)

=
ATV LA
ANsAN®A Skills and

Education

AINANNITON NIt UTBsaRamNTsusuLluwalulagvedlneTued fudade
waneUsznng ssdUsEneundnvenudSafen st nuiifinnundeivguas
frmden  BesmsnwuasmemsuiichSdanuddytenn  uasnsaiuingn
Tfoguinnaulaendniininermans  Ghuulumnelulad) danududuiiazdes
gnszAulaensHaLIA SN valvasunluwalulag NanoTRM agaelunisatuayu
duaSunsiasuuameiuianssainuluiimsuidiudoyaseving mady
unTInends uarusmentu faztiedinuaisenudlafiugus i lunalulad
wazitfufimafmuuaznnilugidendssduuTumaluladdinnduluouian

gulna
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%798 NANTENUVBIMNUNUIMIsL lumalulad

(Topics) (NanoTRM Impact)

msiseuanmallad | whihdssmalvefiimsamuiuulumealuladifissnniuegnsdeiiies udnduiin
Research and pansUnsauulumalulagiunisiauaznisilud@andvdanendngiue
Technology AsuTumaluladiuauldunnmnfiouiusmei wu USA, Japan, EU mmqm‘,‘iq
Aonsvisedinsedanisateuazuiadaudion (Missing link) szwinemuayla
MUNIANYILAZAIUABINITVBINIADAANNTTH

NanoTRM aganglainnnissiusienswaulimdulvluwuiieriusiiunisiide
voslneiieneuausinudiossvesagaamnssy iliulaldiinisideuas
Wouu (R&D) lﬁgﬂu:dammwmalﬂqimmwmmmLﬁamsa%qswalﬁ firuvasnde
ldnszurunisudnuasndnsios

ePRVITRGUATERY NanoTRM msasiloUfjuRnuazyiliiiiutosing (Gaps) vesszilvudetiduies
Regulation nsAIUANMUEILuAlulaE

Asasaadetisuasnisdeasarunsadluldlunisviauuses Tug i swamn
Tunmsiuvesuniumalulagvindsa

NanoTRM ¥3gvilviwilalusednsanvesaievigvinunatsiidiuladiude
ﬁLLmﬂ@mﬁagiuﬁaqis&yjaﬁhﬁﬂhaﬁﬂﬁlﬁmmimammwmiuiaﬁlﬂémmm AIANTAUNU
muusu T saztgliAnnusmsieveswnmesivanvians (Tran-sectorial) waz
AUTINADVOIUTINUMUR (Trans-national cooperation) ngluvisousne Gy
Tunsdnsanoueifisunsidouassiann (R&D consortiums) yiseamTailafiu
1ngn33ve45379M0g3na (Business to business, B2B) wavawrsliinausiuileniy

LATDUELAY Yol (Funding agencies) lusgdu ilna Useine uavondeu e
ngNN1sAeANS WANBLIALNENELTinTE NS

Networking and msﬁmﬂumduia§liﬂﬂé’asiﬂaauuﬁaﬁuagjﬁ’umssau%’usuammﬂszm‘au ails
Communication ms@i’wLﬁumsé’mmiﬁaamgLﬁulﬂgimsl,%"]ﬁaél’qmLﬁaﬁaqumumaﬂiwumqé’mu

wazlAsegiavesmsHausulumalulad anunetewiiavagldlugnsenans
shumsdeanssuaulasadonaynsussiduduanudsaiefiogiliilale
TumnaaendouazanudsBuvesvesnszurumssanuaznsihlugdandudues
waAnfasiduuTumaluled Selunirdueietisuasngumsdeasturasatuayy
susmaMANBTBATslB LAz IuTaI A MsaTuayumsivavesnsHeans
voilneuaronTey

lwuntimomsavaia:wrunuluinalulaguoods:inAing (Nanotechnology roadmap : NanoTRM) W.f. 2556-2559



‘1.
Yy

] -
: e




“Innovation distinguishes be-
tween a leader and a follower.
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NanoTRM davhiwdielfifuedosiolunistmuanseu fiemmanisiseuasimunduulumelulad
melinsgmaidouasiaulu 8 shie ieliAnmuaenadoafduiisvnatastisszoging droiulseavsnm
lunszuiunsusmsdnnmisuasnsdnassminens anelussezoan ¢ U (e, 2556-2559) n15871 NanoTRM
TUdn1sU R sunalnnisadunuvesgsuraveulugnaemanseingeg faniasguazionau Fatuindeununsou
ulsunemsiimuunlumaluladvesuszmalne Tnoditinauarynissy (@mu. wag fu) fauaaslugud 5-1
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JUN 5-1: MstuedeunseuulevisnsimunlumalulagvesUsewmalve lugnisufjiRlagniu NanoTRM

5.1 MEUNANLALATUIBNTITANTUY

Ay, luguegiilivnurdaniunisidesasimunulumealulagvesseing - dansfalunisanduau
aruayuasaiavanuasamuulumalulagveslsemealng TngfnuakuImi 1195MT LASWNUNIT
Afiunsmuunlumelulad esuaseesdanuiasinuinaluladziu (Platform technology) Fafinnseduanuy
Tusgdumienu fauanslugud 5-2
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WU Y wihetimun | dheatuaguns
wilunalulay wilwnalulad | 2donazyinug
. - ke . - .
Lab HNN Lab SIM . .
— J . J Lab NCL J STEINTE N
Uiusinsnand

Lab NDS j Lab NEC J

Lab NCM

Lab TDI Lab INS C nuaiuanumsidsua |
S J o J : ERENM J vannialuladgiu
Lab FNI Lab NFT
) J ) J PusivaNg
Lab SRA J Uijufinaatauie

JUN 5-2: Mstuefauukuimihnansideiasinunuilumalulag

5.1.1 eeUfjuAnsidevas Au.

nsanlivureseslfuinisamenimseaiunshuiuaeeljuifinig - Inednlivaunigld
8 21132153 TuasiaN Fasznaudeveuwnnisise (Component area) meldudasidondn fuandlidiu
fannudanuuarsinzanzas delinmuianallaiflfaduayuameluusasvountus Fsmssidua
NueviesUfiAnis 2 nau Ae wireideunlumalulad uagmieauiulumalulad dsusznaudae
12 HosufuRns fail

1. vieaUfuRnislassaianlulausauazuiluneunedn (Hybrid Nanostructure and Nanocomposite:

HNN)

2. vewfuRnsTanuiluilewdsnunasn1sisesfAizen (Nanomaterials for Energy and Catalysis
laboratory: NEC)
WosjuRn13syuuLngds (Nano Delivery System: NDS)
TositRnsTanuluangnauazlnssad1aiui (Functional Nanomaterials and Interfaces: FNI)
ﬁaﬂﬂﬁﬁaﬂﬁiéﬁw@uﬁiu (Nano Functional Textile: NFT)
wesufuAnsululuanaitdvung (Nanomolecular Target Discovery: TDI)
WesljuRn1ssruugUnIalulu (Integrated Nanosystem: INS)
Vet uRn1sAwIMsEAULLY (Nanoscale Simulation: SIM)

W o N oy ;AW

el uRnsanuvasadienisunlumalulad (Nano Safety and Risk Assessment : SRA)
10. eeUfURn1sulunyd119 (Nano-Cosmeceuticals: NCM)

11. MosUURmsImsesiseauuly (Nano Characterization Laboratory: NCL)

12. MoeUURNsImNIsuLazn1suan (Engineering and Manufacturing: ENM)
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5.1.2 AgatuayuNIsIRBUaTAMUN

sudunsluduvesmsatuayy  wdndu  dnasssulszana Anmuranisiiduaunaztuinaeuly
sidumsluluiimnanasveunnmsideuasiaunieliussquihvneny 8 Msgnmsideuagiann 1w 5 naln
BeUsznousne 1) nguimeluladgiu (Platform technology) suulumelulad 2) ngulusunsuidenield

adawweiITedal awm. °

wazngulusunsy Cross-cutting technology @wv.” 3) nisatiuauuyuideun
inideneuen au. 4) gudsinidanietneiusinsrnududaiuulunalulad seving mu. uasuniivendy
(CoE) " 5) myveatiuaywyuidsnnunanAdeniousn ame. Tasfvhsauiiuiaveusuiiuns 3 miegau
Ao

1. uatuayuvrilguiusanisnas (Central Laboratory Support Section : CLS)

2. uativayumMITenasimunalulaggiu (Extramural R&D Support Section : ERD)

3. uatuayumheufiRnisnsedie (Collaborative Research Section : COR)

o

Mtinguaniiunsidevan (Key Nodes) luusazveuunn1side (Component Area) ansnsaagulanwnsai 5-1

M13199 5-1: ngugaiiunuIdevdn (Key Nodes) Tuudazvaulunn1side (Component Area)

Y

R&D Agenda Component Area Key achievement, Products, Key Nodes
Applications
1. Prevention, 1.1 Nanosensors for Cervical cancer screening TDI+FNI
diagnosis and diagnosis and screening | Bioelectronic nose; Bio e-nose INS+CoE
treatment of Antibody targeted molecular imaging TDI+CoE
important diseases for cancer
Nucleic acid detection by LFA TDI
Glycated albumin test TDI
High- throughput blood group detec- CoE
tion system
Leptospirosis kit TDI+NDS
Economic animal diseases detection TDI

® anuununagns @nv. Yeuuseana 2555- 2559 adanesiaudives amy. Usenaume 5 adawmes fie 1. AdanesinuATLAZDINT 2. AdALABINES
uuazAunnden 3. AfanosguNNLaTNIWIMG 4. AddmeIMINGINT YsuUTUULAsgFoslona 5. AdawesgnaMnIIINITHARLAT UM

© anuuNunagng ame. Ysuuseanm 2555- 2559 ngulusunsu Cross-cutting Usgnaumie 4 TUsunsudde fe 1. lUsunsuananiznie (Functional
materials) 2. TUswns13INssuAdvia (Digital engineering) 3. Tusunsuwmaluladwuwesuayssuvausinadaasse (Sensor and intelligent sys-
tem) 4. lUsunsuideuinnssunisuinis (Service research & innovation)

T uadvayumiheudiinisiaserns Au. dnisianusiuileduumingdy LLaSﬁWLﬁuﬂﬂiﬁ’ﬂﬁgQ@Juijﬂ’JﬁuL‘fJuLaﬂ (CoE) 9 uns
Wedudunussningd wa, 25552560 leud 1. audmnuBudauTuma-amingdowaluladnszeeumndsuyi dufaquiluleuindmiv
wiumaden 2. gudanududauluma-uninedoinunsianiaiu Nanoscale Materials Design for Green 3. gudanuduidaulume-
aorumaluladwszaouindiainnzta dugunsainludidnnseind 4. qudanududaunlumea-saminedomeluladasus suiaquiluiie
autianematugs 5. gudermdudamuluma-sminedosiion Sutaquazszuusaades 6 qusanududaulume-uninedoamaiuaiuns
suszuuthadwen 7. guderududmnlume-pransalimiveds sunlumeluladmivemnsuazmsineas 8. gudanuludaulumne-
winendouiing dumelulafuilulumsifdadouassnvunds 9. gudanumdudaulume-sminedevouutu futanuiluiugsdmiuns
nanwaziniungay
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R&D Agenda

Component Area

Key achievement, Products,

Applications

Key Nodes

1.2 Vaccines and Nano diagnosis and therapeutics for TDI+CoE
nanomedicine cancer
Nasal influenza vaccine TDI+NDS
House dust mite vaccine NDS
Leptospirosis vaccine TDI+NDS
Nano therapeutics for tuberculosis TDI+CoE
Wound healing products NDSHHNN+CoE
1.3 Medical materials | Multifunctional bio-protective textiles NFT
(anti-bacteria)
Multifunctional sensing e-textiles NFT
Multifunctional bioactive and NFT
anti-pest textiles
2. Utilization of 2.1 Nanocosmeceuticals | Nano-composite materials for dental CoE
natural products and encapsulated application
and biodiversity Thai herbal active Anti-aging cosmetic products NCM
ingredients (Serum, Cream)
Anti-cellulite product NCM
Nano aroma NCM
Hair care product NCM
2.2 Nutraceuticals Enzyme encapsulation of food product NDS
based on nanotechnology | Bio-compatible nanocarriers NDS
Modified food and drink products NCM
from Thai herbal extract and fiber
Bio-compatible nanocarriers for
2.3 Nanotechnology shrimp feed NDS
for animal health Bioactive compounds for animal feed
and feeds Controlled release film for animal feed NDS+CoE
Controlled N fertilizer for sugarcane NDS
3. Improvement of | 3.1 Controlled Controlled NPK fertilizer HNN+NDS
agricultural process | release fertilizers, Fertilizer with soil conditioning HNN+NDS
and control of in- plant nutrients Controlled release pest repellent HNN+NDS
sects and pests and pesticides Seed media / HNN+CoE
3.2 Improvement of Peatmoss-like soil) NEC
soil condition and Growing media /
remediation, Peatmoss-like soil) NEC
especially smart soil Soil conditioner
Hydrotermal carbonization NEC
production unit (8 Q/d) NEC

Functional coatings and packaging for
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R&D Agenda

Component Area

Key achievement, Products,

Applications

Key Nodes

4. Postharvest 4.1 Nanomaterials for | agricultural products (Anti- bacteria HNN+CoE
Technology and food packaging and and anti-fungal)
Food packaging preservation (smart Time Temperature Indicator
packaging) Chemical toxic residue sensor and FNI+INS
4.2 Nanosensors for system eg. Antimicrobial substance FNI
agricultural products | Heavy metal ion sensor and system
Microbial detection FNI+CoE
Sensor array for product-QC FNI
Bifunctional nanocatalyst for standard FNI+CoE
5.Nanomaterials for | 5.1 Nanocatalysis and | biodiesel production NEC
energy and environ- | nanomaterials for Nanocatalyst for continuous production
ment energy production, process of 2" generation green NEC
storage and utilization | diesel
Nanocatalyst and membrane for
bio refinery toward energy industry NEC
Nanostructured catalysts for green
energy production and storage CoE
Dye-sensitized solar cell/Flexible
solar cell INS+CoE
Nano material for green building
5.2 Green manufacturing | (Reduce energy consumption) FNI
technology Green technology for construction
Intelligent window FNI
Sensor array network for pollution FNI + CoE
control INS + CoE
Micro & nanoparticle classifier
Nanocatalyst for CO/CO/CH, NEC
5.3 Nanostruture for | conversion to hydrocarbon NEC+SIM+CoE
carbon capture and and value-added chemicals
conversion Nanostructure for CO, capture
Water purifying system CoE
6. Nanotechnology | 6.1 Nano filtration 2" generation of water purifying system HNN
for water treatment | for drinking water Functional filter (Antibacteria, Other HNN
and remediation function) HNN
Portable water filter
Nanomaterials for organic remedia- HNN
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R&D Agenda

Component Area

Key achievement, Products,

Applications

Key Nodes

6.2 Nanoscale tion, i.e., Azo dye HNN
materials for waste Nanomaterials for heavy metal re-
water treatment moval i.e., As HNN
Nano characterization for material tracking
7. Physical 7.1 Nanosafety (Property, Sustain, Interaction, Release SRA
and regulatory and risk assessment kinetics)
infrastructure Gut models and methods for food,
herbal, nutraceutical safety SRA
Dermal models and methods for
textile and cosmeceutical safety SRA
Methods for aerosol exposure
assessment in workplace SRA
Methods for nanomaterial safety
assessment in the environment SRA
Improved & new high resolution
7.2 National laboratory | imaging method NCL
network for nanoscale | Test standards for novel properties
characterization and | and functions of nano-enabled products NCL
analysis Traceable metrological methods for
nano-objects on 1 nm accuracy level NCL
Dynamic characterizations of
7.3 Nanoscale fabrication | nanostructure and surfaces INS
and characterization | High resolution fabrication
facilities technology for nanostructures INS
High precision nanoengineered 3D
structures INS
Chromogenic systems
8. Exploring 8.1 Nanoelectronics OFET FNI
cross-platform Thermoelectric device INS
and key emerging High performance capacitor INS + CoE
technologies High capacity battery CoE
Thermally (or optically or electrically) CoE
8.2 Nano functional | active fibers NFT
textiles for advanced | Shape-memory fibers
applications Multifunctional high strength fibers NFT
Eco fibers NFT
Emerging technology NFT
8.3 Emerging
technologies
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n1ANUN (N)

UL AL v aalan

B objective
B Level 0 criteria
B cvel criteria
: Alternatives

Prioritization of

R&D Measures

Enhanced Food fortification Improved

Sensing and Nanotoxicology & Balriar with Smart Foods Organoleptic
Diagnostics Tech Safaty Properties nanc-additives Properties

5Ufi n-1: The AHP tree used to obtain a prioritized ranking of R&D focus areas for nanotechnology in F&B applications

U

Source: Frost & Sullivan, Nanotechnology for Food and Beverage Applications (Technical Insights), Published: 30 Sep 2009

o Sensing & diagnostics

m Nanotoxicology & technology safety
o Enhanced barrier properties

@ Food fortification with nano-additives
@ Smart foods

m Improved organoleptic properties

EIJ‘V]I A-2: The final priorities for the R&D prioritization.
Source: Frost & Sullivan, Nanotechnology for Food and Beverage Applications (Technical Insights), Published: 30 Sep 2009
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2009

Arising concernabout friendly and economic
the urgent need of production lines,
As-Is Situation nanomaterials
. maonitoring

Increasing awareness
about nanorisk
Increasing popularity
of nanomaterials

Lack of standard and
administrati ve
regulations that could
properl yhandle
nanosolutions

Lack of metrology and

Introduction of R&D in
Green N anotechnology

arfpmaterials

ernv ironmentally

Commercialzation of
dev elopments offering

Nano research initiative in

2014
To-be

Green Solutions ,

To-Be Situation

+ Standard regulations
coverage of nanomaterials
with regard to their toxcity
Popularity of Green
nantoec hnology designs
Shift of the industry toward
the economic and
environmentall y friendl y
solutions

Popularity of sustainable
nanobased systems

accordance with Green
Chemistry

standards on
nanomaterials

‘E‘Uﬁ n-3: The roadmap for green nanotechnology
Source: 2009 Frost & Sullivan, GREEN NANOTECHNOLOGY--THE TREND OF THE FUTURE

2009

ME MS motion
detection

SN & locationJPevelopment of IP

portable electronics

LR LEREL

g

ot e

Proof of concept
sensors for gaming,
environment sensin

Nanosensors

—

VTR, Y PR e ST P PO

—

Adoption in TV,
game consoles and
mobile handsets

RN R S S

U

2013 2018
. age w |-
Higher sensitivity | Cost reduction drives
devices. Adopllon e adoption in mobile \
in cameras, high i handsets
end phones etc. |

Increased use of
energy harvesting.
Growth of Location

based services

Shift towards

portable diagnostics.

Increased adoption in
immersive game suis

Increased use in

adv ertising, retail, and
large area user
Lintedfaces

mozmeam<zoo

NN

Ul n-a: Roadmap of technologies and applications

w._-

2020
—_—

Internet of things

Integration of
sensor networks
for:

*Social Networking
*Urban Planning

*Traffic
Management

*Intuitive
advertising

Source: Frost & Sullivan 2009, OPPORTUNITIES FOR SENSORS IN CONSUMER ELECTRONICS
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2008 2010 2013 2018
———
Presence of MEMS || Emergence of more [| Higher Adoption INTEGRATED
Comprehensive of Integrated SENSING
Integrated Sensing Sensing Integration of
Adoption of Platforms Technologies
Fiber-Optic in Presence of WSN Use Energy such as M_EMSJ
few Applications Nanosensors Harvesting Nano/ Optics &
Techniques & Acoustic Wave
Penetrate Along
Industry Interest and Rise in WSN the Supply Chain DISTRIBUTED
Implementation of Adoption in _ SENSING
Wireless Sensor Industrial Wider Nanosensors
Networks (WSN) Environments Acceptance integrated
. * of Fiber- with WSN for
optics Deployment
in Industrial
Environments

U7l n-5: The Technology roadmap in sensor for industrial applications

Source: Frost & Sullivan 2008, INNOVATIONS IN SENSORS FOR INDUSTRIAL APPLICATIONS

oos o TR

Advanced paper based GUls
for small computers

Printed sensors &
displays in game
boards & packaging.
Emergence of flexible
user interfaces

OTFT backplanes

B&W e-readers,
demonstrated
color e-reader

Flexible displays - mp3
players, cell phones & even
TVs

Electrophoretics/
chromics based
logos. greeting
cards, key fobs &
low cost devices

Higher capacity printed
memories & batteries.
Flexible & washable textiles
with embedded eleclronics

Continuous use

flexible batteries,
Flexible RFID for
ticketing, internal

asset tracking Item level RFID tagging

Smart packaging
integrated wath printed
displays, sensors,
antennas to sense quality,
tracking along supply chain

Printed memory
for toys, 1D tags.
brand protection
Prototype flexible
OLED displays

Solar cells harvest
energy for sensors

Clothes with sensors,
OLEDs

E‘U‘ﬁ N-6: A consumer electronics roadmap

Source: Frost & Sullivan 2008, EMERGING TRENDS IN FLEXIBLE ELECTRONICS
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2018 | Y

"

Printed temperature,
pressure sensors &
sensor arrays & smart

bandages

Emergence of printed
sensors for lab-on-
chip applications

Flexible sensor
compaonents for
wearable heart rate,
strain & impact
monitoring devices

Technology Area

| Flexible sensors for
wound care. respiration
eye, heart, bladder
pressure monitors

Fiber optics & stretchable
electronics embedded in
textiles for wearable
sensors

Emerging on-skin
sensors, body area
networks

Protective clothing integrated
with flexible PV cells, antenna,
sensors & batteries for energy
harvesting, communications for
rescue personnel

Flexible implantable electronics
and wireless drug delivery using
flexible electronies

Micro scale chemical and bio
sensors embedded into textiles
like gloves for point of care
diagnostics.

E‘dﬁ A-7: A healthcare roadmap
Source: Frost & Sullivan 2008, EMERGING TRENDS IN FLEXIBLE ELECTRONICS

T 3 § & 5 & 32

85 2 : E§ 3 § § &5

—wn = L < w = = awv
Launch Prop. X X X X X
In-space X X X X X X X
Power X X
Robotics X X X X X X X
Comm/Nav X X
Human Health X X X X
Surface Systems X X X X X X
Instruments X X X
EDL X X X
Nano X X X X X X X X X
Modeling X X X X X X X X X
Materials X X X X X X
Ground & Launch X X X X
Thermal X X X

gﬂﬁ n-8: A matrix indicating the interdependencies of different erouped nanotechnologies is given below,

with Xs indicating a potential interdependency

Source: Michael A. Meador etal, 2010. National Aeronautics and Space Administration,

DRAFT NanoTechnology roadmap Technology Area 10
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Examples of final nano-enabled products

Advanced Solar solid state Efficient calalysis &  Storage technologies (hybrid
cells (Including  lighting carbon capture and batteries, gas, hydrogen).
organic & hybrid (LED, OLED, slorage -CCS (pollution Power electronics for
FPV) PLED) controf in fuels, in industrial applications and
geothermal efc.) engine management)

Long time, low cost fuel cell membranes and batteries; Low friction engines

& lubricants; Smart glass surfaces; Lightweight mefal or plastic sheet for
chassis; efficient tires, wiper blades, seals; sustainable lightings and heating
systems; smart sensors and radar systems

Self-cleaning/Anti- o Green high
micrabial/solar performance
' reflective paints for " concrele (CO2
o L
f

— building envelopes or

indoo ironment mcydedbui‘dmg&'
eV men
High durabitty & igh ™ (0.5 HUAC) i
productiv
infrastructure .systamsfcrlnaw m{agraﬂnnaf*—
andexn‘slmg
building ';: u'"'a“"’“'“ @
envelorss  Sensors)at
building level

Scaffolds and coatings  blosensors, like lab-on-

Diagnostic tools
for regeneralive medicine  chip and micro-TAS, phamuoeufm {CT, NMR, PET,
(implants, engineered smart pills biomarkers and optical), portable
carlilage, vessels, bone) contrast agents  point-of-care
fortheranostics  devices and
nano-imaging
Lasers (oplical ket LCD-, silicon-,  Consumer Electronics
cwnnmnmarmna?, pﬂ‘ﬂ‘ff:ﬂ LED-and OLED- (smart phones, TV
medical diagnoslics basedDisplaysand  Set, digital cameras
and treatments, Fhotovoltaics elc.)
manufacturing lools,
printers)
Personal r
A = -
app‘mms Medical Textiles Interior textiles,
{ e.9. breathability, moisture (e.g. antibacterialnanoparicles fashion & sports
management and coatings; wound drassing,
protection againstexternal camiers forslow-released drug geods
risks; human comfortand nancfibers formedical Irnplnnh, {e-g. Easy cleaning or
protection from adverse development of fiberbased 2610 mainenance
environmental) sensors) products)

COSMETICS

iR bl HOUSEHOLD CLEANING
. Smart washing machines, cleansing films, self-cleaning
pm"‘;‘:h’;'m upsng fabrics, nanoparticle soaps

-n\

gﬂﬁ n-9: Examples of final nano-enabled products
Source: Integrated Research and Industrial Roadmap for Europe Nanotechnology; NANOfutures,

European Technology Integrating and Innovation Platform on Nanotechnology
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Field Current Technologies Future Technologies

Helical CT Technology Technologies for Utilizing Cultured Tissues from Stem Cells
Life Sciences |—(Application to Early Diagnosis of The Lung Cancer) as Material for Artificial Organs or Tissues

High Throughput Detection of Single Nucleotide Polymorphisms | Creation Technology of Cold-Resistance, Drought-Resistant,
and its Application for Diagnosis and Personalized Medication and Salt-Tolerant Crops by Gene Manipulation

Parallel Supercomputer with High Processing Speed Famendiou s Magrais Recamny 1eha0i0gy

1cT {for Hard Disk Drive)
ITS (Car Navigation, VICS, ETC, and Traffic Management, etc.) | Ubiguitous Network
Alternative Materials of Fluorocarbons and Halons, that do not Gasffication Melting Furnace and Ash Melting Furnace
Environment damage the Ozone Layer and cause Global Warming Problem Technologies
Elucidation Technologies of Human and Separation, Collection, and Isolation Technigues
Wildlife Health Effects of Endocrine Disrupters of Carbon Dioxide
Nanotechnolo | High Density and Long Lived Lithium Battery Technologies Carbon Nanotube Devices
gy and
materials Photocatalytic Materials High Temperature Superconducting Materials
Photovoltaic System for Houses Hydrogen Storing Alloy
Energy

Liquid Fuel Production from Natural Gas

and other Gas Sources, and its application (GTL. DME) Fiiel Cell Vehicle

Recycling Technologies of
Manufacturing | End-of-Life Vehicles and Electronic Waste
Technology

Microreactors for Chemical Synthesis

LaserProcessing Technology Rehabilitation Robot
. . Disaster Prevention System Based on
Sooid Technology for Regional Weather Forecasting a Nationwide Network for Detecting Earthquake
infrastructure High-Efficiency Processes for Trealing Refractories and

Simulation Technology on Earthquake Motion tias ardous Mats fials

Remote-Sensing Technology
B Tiare (Analysis and Application of Remote-Sensing Data)

Synchrotron Radiation Technology Quasi-Zenith Satelite

Offshore Oil Rig Technology

gﬂﬁ N-10: Case study target technologies
Source: NISTEP REPORT No.99, Comprehensive Analysis of Science and Technology
Benchmarking and Foresight, May 2005. National Institute of Science and Technology Policy:

Ministry of Education, Culture, Sports, Science and Technology, Japan
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