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3. Uszgnaushvushumadalassmsimiusuihmemsidouasimumnlumalulafveszwnalng
WA, 2560 - 2564 pdnvhMuaziBuaiiemassuruiihmemAHTeuasiamnlumaluladvey
Yszwmalny davhdumlds s1uou 4 a

4. vhiauadayauwiiihmedefiuszguausnssumaimsvesguinumaluladwismasunu 2 ade

wnuiithnem e uasiaunnlumaluladeesssmalng Juwauiidaridu Tee@nmanwwndas
sovlanuazusunzeslssma fetudiafinswasuulassosanmuinden wwuiidenaniasnsowamuinas
Ususldatiesioiiios Savieju aansi wanzanmelddodin maanuiesnsmeiassgiauasdoaniisesiu
LAZALLUIMNTZEZA SednanIsnusaaNEsInzaIM e malulad uazdinanssnusEAUImNA
WansnauauaYsInan? Jesndudaeinszuiunisfiemudsziiunalunmwnn ffienunadudswely
mMsdszifiunnumanzansumsUiuUgeusuiihmatazumemssmiusndugie T lunsdavhund
vhmeaiiuil [§instiensinadws anwd1sa auassauazdoiin Aiadunnmasiiunumaiumeissy
Hluwwufihnemsidouaswaunnlumalulad we. 2556 - 2559 s

2.2 iwunuimoinalulag (Technology roadmap)

wnuihmemalulad Aa wn3eviialunsedinenszuuwaunmaluladuazmsyszyndldmalulad
iethlugnmawannansusimuenusosmszevaae lnsfumsaunanuddmuinenmansuazmalulad
hfumsnsunuLaziRRNNARfuT SseLELeuwIMeluMITEYMeUsZEY uazmsidenmetdansie Ay
Tl iiveajoguiimanamaii eimuals

urufithnmaideuasinnnulumalulad I anuddussanuaenndoeiunuseg aadils
seylfluundl 1 TeoshunszooumsmIeiugnssqanduazidmimalumaniiiendosislumibenumaiy
anfumsfnen mAgasvngTN INFsAAATIIMSIAzAL AR 2 e Tnsiiumsiensyiie
TiAnnmdenlovszwing anadasnszasmagaamngss wnlinuazanuaansomemalulad asdnrug
Tumsidsuasinnn Tasvaeiuguuazninennsiisuiiu dhdomulugassdnaie uazagualugyves

v
k4 o Y o

unugiilaseas1e waliihadensvhanudhls uazazamndensiomastegiedoaiogenfiunside ¢ inu

U U

waiunmside wesmiuuleuisaesdszme

AugluinAlulagiiRoG




2.3 Insvaswoduiiuu (Template)

o

Tassaefunuuaasunuithmemsddeuasimunlumnalulad Jevddsenauifuadutuiiadny
MU 6 FU HTINNTBUTLLLIRUAAIIALTHAULALIATUFATDILALDIALTENDL

1. 2192N19398UaTWAIUY (R&D Agenda) LaANITaNTITELATWAILN Telvving 8 139V

N

POULIAMTITBURSHAIUT (R&D Area) UaavUszidudumMIITouaswanfigouiu induan
mMIRINANNFDINT kazdnenmiumsiauzesmhenuiiiedasessemea
ihuineanudiezesausanmsifouasimu (Goal) uanvimdinanudisazesmidouas

®

Weutn lupau AN ey

wasNgnsNiaAY (Key achievement) LamINAATUTSULAAIINNITITE LWL

G

waluladinan (Key technology) uaavmalulagfidduiiaimasiduniussanauaznsuauny

v ]

sanguwdndudiithving meldnszmadfouasWanndyeuiu wu waluladgnu (Platform

@

technology) w3awaluladivan (Core technology) fiflrnuadfidaeldsumswanndulvsl wie

<

TasumssasananapuLin

o

niwennsitndulumseniiuns (Resource) vindvgunanl 1n3avile Tasvasemugiu sulssao
wazfavau (indduuacizoeise) Adevmslumsaiuayunside

R&D Agenda

2560 2561 2562 2563 2564

GOAL | I

[ Key Achievement A }

{ Key Achievement B }

[ Key Achievement C }

( Key technology A )
[ Key technology B ]

[ Key technology C ]

Key technology D }

Manpower
Total budget
Resource R&D Expense R&D facility budget J
" _Instrument budget Human resource budget

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd




Plans are nothing;
planning is
everything.

Dwight D. Eisenhower
The thirty-fourth President
of the USA.




||wur‘iu’1moms:‘)6&|||a:vx7cuu1u1fumnTufaé
(W.A. 2560 - 2564 auun 3)

3.1 mwsougoviwuntmomsdvaia:weuinluinalulad (w.A. 2560 - 2564)

vilsdounuiihmenmsidouasimumnlumalulauosussnalng wa. 2560 - 2564 atfuil fiaqUszad
winld lunmsmvuairnemaddednuunlumaluladfivensanswsuyssmalnelugn 5 e Tunwsan
gpviflavlFfnmsfmusmarmaiduuasiann (R&D Agenda) malulafigu (Platform technology) UasniWeNNT
fiTufiu (Resource) LlanpUAUBSANNABINNIIBYAAIA (Market/ Business) Fvazifiutszlomilunslvidoya

°

ungfiizndoundn (Key stakeholders) lapmsy (ngupavifvuaulsupuazg inssivayusumsidouas

U
val

Wannmalulad nguaasiimnninalulad waznguseviiisosmaihmaluladlld) uazngueasiiiauladiemse
Funavmninalulad

1. 5EmMFITBUazNUN (R&D Agenda) Usznaume 8 113¢ laun
1. mstlaviu Mans9itiads uazmssnulaafifinnusdty (Prevention, diagnosis and treatment of
important diseases)
2. mslfusElaminnuiniudisssnems wazanaviainnanemedinw (Utilization of natural products
and biodiversity)
3. MINAIUINTLUIUM TN NN LNEAT ﬂ’JUQNLLNa\‘lLLaxﬁ’mgﬁ% (Improvement of agricultural process
and control of insects and pests)
. LVlﬂIuIaﬁwﬁ'\‘m’mﬁfULﬁmuaz‘lﬁi’«gﬁmﬁmmi (Postharvest technology and food packaging)
- wluwalulafendsnusinan (Nanotechnology for future energy)
. uﬂumaTuIaELﬁﬂﬁ@u’;ﬂﬁ@ﬂﬁﬂtﬂ’]ﬂ (Nanotechnology for clean environment)
. Tm\aa%"mﬁugmmomﬂmwLLa::ngi::Lﬁﬂu (Physical and regulatory infrastructure)

0 N O O B

. L‘VIﬂIuIaﬁgﬁuLLaszﬂIuIaﬁqﬁﬁiﬂﬁ (Exploring cross-platform and key emerging technologies)

2. wialuladigiu (Platform Technology) Ysznausie 3 nanmalulad leun
1. waluladnseenuuuuazdoianziianuilu (Nanomaterials design and synthesis)
2. walulagszuyimnssnunlu LLasmiwﬁm%’ug\a (Nanosystems on engineering and advanced
manufacturing)
3. walulaiminsadansd anasinen nesgunszsanulasaiusuulumalulad (Nanoscale

characterization on metrology, standards and safety)



3. nswensiisnilu (Resource) Usznausevulszinadisndudmsumanmundeausunsidauaswmu
sumsfmifiunu sumsianlassaeiiugiu nlifamaiaunuasiamiedseiisuazgunal
1. MAAUMUNMIITUUAZWIL (Researcher/ Research assistant) 594 1,235 FTE (Full-time equivalent)

Yaznauseinidumeluguiinlumaluladuwivmd gudsuiddondstheiusinsemuduidafiu
wnlumalulad (CoE) ivnInends uazmiuyuddeiiidnunm

. IumMIafienu (R&D Expense) 530 7,240 aMuun

) msﬁmm‘[mqﬁwﬁugwu (R&D facility budget) 3% 3,630 a1ULM

) ms‘ﬁmmLLazﬁTmmm‘%'aqﬁaLLazqﬂmni (Instrument budget) 394 7,480 &1ULM

a M~ W DN

. MINENMANAUAUMIITUUAZWEIL (Human Resource budget) 934 4,940 &1uum

2560 2561 2562 2563 2564

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
RDAA4 Postharvest technology and food packaging >
RDAS5 Nanotechnology for Future Energy
RDAG6 Nanotechnology for Clean Environment
RDA? Physical and regulatory infrastructure
RDAS8 Exploring cross-platform and key emerging technologies
Researcher/ Research assistant : 1,235 FTE
Total budget : 23,290 MB
Resource R&D Expense : 7,240 MB R&D facility budget : 3,630 MB
Instrument budget : 7,480 MB Human resource budget : 4,940 MB

walulaiigiu (Platform Technology) figusAwsuiumahifeuasinnniieavesdanuiiu

v

N

nnemans waluladuashlugmaafoutanssalveig Tudumsunnd mainsasuazgasunsss sl
mawauinalulafdmiunasnuuazasedensosdssmalny Sedszneulusie 3 dude

1. m‘mammmtazﬁaLﬂ‘i’]:ﬁ"i’ﬂquﬂu (Nanomaterials design and synthesis)

mseanuunagunly msdeinsianslmivazluana Wumaluladddy Seaansauszyndl4lsi
walulagluaresu wnlumalulagmemsuwng (Nanomedicine) Suifipndasiumswannmalulagmstloeiu
Tsn mInsaddads masnn uazmsituy Weufsnsdsiansiamnlu Weriuanuudouse visfuian
ampfisansoneuausssadei viedauiimemenmmuiidesnsldigu miasiowh shideuuaiie s
ihluszyndls lugnavnssusneg wazadyarinlviowandueildognsnn

AugluinAlulagiiRoG




waluladmaduianziuazoanuuuiaguilu feassuaguivmsldraniameioanuuulassairluiana
(in silico) iipanszazaluMMaapdvUATENg IWaufsnmsdannzilaseaonlu ﬁrmmﬁyugﬂ w3090
Buvoznan (ieluiana) WilsiBmuddesns dvoraduiagululszin 0 ff Wy meudinaen aynia
wilu uazwinunlu Jaguilu 1 8 Wy wisnly (nanorod) viewlum$usu (carbon nanotube) uaziduly

g

wlu (nanofiber) Jagunlu 2 fifl 1y na1#iu Wiofduuounlu uasiaguilu 3 ff wwu 3

a 1 o

gnuilunanwain wie

o

Sanawgunlu
U 9

2. szuvAmnssuunlu I,Lazm‘swﬁﬂﬁ'uzg\‘l (Nanosystems on engineering and advanced manufacturing)

srupAmnssnluuazmndnsugs iumalulagguildlumsudn maszney uazmsssondndou
wiluliidugusssnldedefivssansnmuazUasndy walulagpudinsnaseuaanti malulamsiind 3 IR
(3D Printing) walulagmsiinieasdifiansaiind (Printed electronics) waluladdlnsns i (Lithography)
walulagnsndnunuuwuuAsuNas (Integrated nano manufacturing) waluladdnsnalwihawnis (Micro
electromechanical systems, MEMS) m3waf Lab-on-a-chip 832Uy Microfluidic mswAmnun lulsulses
(Nanosensor) Svanunsanasiaineymewnluiiiulaszmve vienmataussduaziiiouluszdumnly wionse
dygnunw & uas mudidmueld Sessuimnssnnluil sansmhlvyszgndldlugaamnsanldatng
vy 19y aaamnssumalulaBmemsunng gasmnInewns gaamnsuMsnEns Taamalulad
ioraasadiy uaziisyisdeunden sy

3. MSATINILATIZH NIAFINE &I’]Gﬁg’]uLL@:ﬂ'J’m‘]JﬂBﬂﬁﬂﬁ’mu’]IuLVIﬂIuI@ﬁ (Nanoscale characterization

on metrology, standards and safety)

mafediensiuaznesineun iy Wumeluladsusdyildlumssheanesmurssmsidouazinumn
wlumaluladlunnuauws Wosnnmannaiadensilussdunlu devordbiedasfiafidemausiuthgsiiansnsa
Tafifvovingvieeymeidanudniuszivinlu fe fmnewdsluiudusnusomnsld Smmassusnasgu
(Standard protocol) LiialWnanasaufissinaneffuiladsddyduiu mstaienzilussivunly asoungs
TMITAMINEAIW (P TUNABPNA ANHNEND ANV ANNLDY yuaNAE Wiy MyTndeed wu Sieseid
anudndugesas Jinssisnn nmafnelassailuans wazmsthwih uazmatamedaniw wu mnsae
Foszsuemaiufivraveymenlu uazmasudode qa

inFavieshdnitldlumsanemenw wwu ndevgansseididnmsousiinme ndesqansseiiasazaoy
(Scanning electron microscope), Atomic force microscope, Field emission scanning electronmicroscope,
Transmission electronmicroscope, rsavTnMsIau NG (X-Ray Diffractometer) LAZLASENIRTUNA
m,}mﬂuﬂu (Nanosizer) Vs

oiimstadnneilussivuntu fanuuanseannmsialussauiialy WevminngmInizaseyma
TuszdunulgSudninanntmngmsniameudn Usingmaaiuseiiviin uazdsingmanindenuiaduda
wasuwaslunniin uaziindusnigu iisufudssinunmIameiauunimiffianausiughgs uasld
ATy videfiFenh “wesinennly deesduiugudsdgiunaiannanuidsdunlumaluladsely

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd




Tunwsm wrufithmeatiufaslifemslumstaunnlumalulad iefiasnouausvsannudoons
Tudszifudisienuddyse mawannyszmalusnuganwuaznsuwng (Health and medicine) 1n¥ATUAY
BMAMNIIN (Agriculture and industry) WANULAEIWING N (Energy and environment) Iﬂiﬁﬁ%’ﬂx‘lﬁugﬂum'lo
memw (Physical infrastructure) Melfinszmaifeuasivamn (R&D Agenda) $1u7u 8 13 Futsznaudie
2OULIANMTITBURZWAIUY (Component area) U 17 NG

3.2 S€wEa:fea MNS:MSIVENAWCUUN YoUIAMSIvEIa:WelLNBYS:UooAUs:NoudAny lia:

wadnoundnhug

219N oy o
> Wadie wWhuaneiadaiaw e Lo o .
LASWRIUT WATNNHFIAYY Key Achievement
Component Area KPI
R&D Agenda
s '3 ¥ 4 a &l a wa ]
1. mailaeiu 1.1 wilwpuizes ganTRlindAyeey  gaunluisugesnialinfindosiagifing
nsAsIeitlede WaNIIATIZR Yszwa uazfianw  wazlsegifioh wu MERS ldwialnal Youlsm
o . v o o 2y ~
uazmsinulsa LRZATIIAANTDY wiondwsumahll  uazlsefademeiiuilasniz
nfaNsAY Nanosensors for 14Mfianm3giu anansn  Early diagnosis nanosensors for emerging
Prevention, diagnosis and WAnle and re-emerging infectious diseases
diagnosis and screening Important diagnostic e.g. MERS, flu, tuberculosis
treatment of kits that are ready

I ITEEI R R e R IR RN

important diseases for production and ) ]
Diagnostic Nanosensors for cancer

meet the standards.
ﬁﬂﬂi’nﬂiﬂﬁﬂﬂ%’ué@ﬂmq i lsawvnu
Tspwlauazvaonidon Tspanuiionsad
sruvlszam uazlsadalowes
Diagnostic nanosensors, especially
for elderly population e.g. diabetes,
cardiovascular, neurodegenerative disease,
Alzheimer’s disease

TLUUMItENWINaATIIANEABLED
sz EMBwge
High precision nano imaging systems

AugluinAlulagiiRoG




2M152N15398
UAzNRIUI
R&D Agenda

#aita
Component Area

whusnewitiaide
KPI

WasugNBsAL Key Achievement

2. mslduselami
INUARAUN
FITHBA AL
AMNNAINNAY
NMBINN
Utilization of natural
products and
biodiversity

1.2 Fagmesu
N3N
Nanomedicine and
medical materials

2.1 wlunzseuay
mMviaviy
fsediisnan
ayulwsinouaz
A19NNBITINUR
Nanocosmeceuticals
and encapsulated
Thai herbal and
natural products

finAnTusiuazeniilsy
nlumalulafiiaiu
UseRnina wasd
ANNUanasie

The application of
nanotechnology on
pharmaceutical to
improve products’
efficacy and safety.

\ATBIRIBNIUAL
Laﬁﬁﬂaﬂﬁﬁﬂnﬂag‘uIWi
LAZEIIIINGIINGA
alsuase
AUNWEIn
Cosmetic and Nano
cosmeceutical
products from
herbal and natural
ingredients

mathavenzisegeiezimane
W ssnELazItiaade
Targeted cancer theranostics (parenteral)

mathavensmeszuun lumetn
New nanotechnology-based oral dosage
forms

mawsnasFwnludeidamne
Woylulwseaynuazilon
Mucoadhesive nanocarriers

(nasal/ pulmonary)

MINANNARN U RIENIDNNENRIMIN LAY
wInthavaTaaNONIHIURKIIIN
Advanced topical/ transdermal products

MIWAIUNIMNIINEINMIULNN NI
msivluilaauaznisgnaneiiloide
Biomedical engineering for tissue implants

wARAUTIN BRI TR NaRaIBUIENT
Multifunction cosmeceutical products
eg. skin care, facial, body, hair products

wanuTLAToNENTIINMIDBNgNIBINU
Long lasting properties products
eg. microbial control, fragrance, deodorizer

wruuUzuazgUnsnlduged Al
Advanced transdermal patches and devices

a o o a o o Qv <
W amnmmﬂuvj NIVRLNLWBNIIBSAD ﬂlﬂﬂﬂu $3pip]
Rejuvenation products

ManaaaulssAnsawILazANNURDAi!
Towldguuunimisauis
3D Skin model for cosmetic testing

Lﬁ'uqmﬂuﬂ’ﬁmqmﬂmw Useandnw
UAZINATIIUDDI WA

Increased physical properties, efficacy,
standardization of products

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd



2M152N15398

WasugNBsAL Key Achievement

> Yinds whusnewitiaiae
LAaSWU
Component Area KPI
R&D Agenda
22 wlumalulad  smnsdnindyacge
WBFTMWLAY NNNUsZRNS NN
2T shownlumalulad

Nanotechnology for wazszuunaialia

animal health and Tudws

feeds High value-added
and efficient animal
feeds by using
nanotechnology
and animal disease
mornitoring system

3. nsWAI 3.1 wlumnalulad WA
NSTUIUNIN Womswnzgniis  wluwalulad
MS3LNEAT ATLAN Nanotechnology for e uinuiszansamm/
UNRILATANTNY pre-harvesting anmslEfansial
Improvement of fmTumsiwnigdgnive
agricultural process Products that using
and control of nanotechnology for
insects and pests enhancing efficiency/

reducing chemicals
for pre-harvesting

AugluinAlulagiiRoG

msiugarmuaniusiansdnilnod
mahemnlumaluladangrsysugyuoy
nansTuel Wuade USunsziumswin
Lﬁ'uﬂszﬁwﬁmwmiaanqw%"lul,%\imﬁnm
waziingueansawnsinfuiedn
Increased physical properties, nutrient
absorption efficiency, standardization of
animal feeds products

mMsWangRszULATIvIAlsAludR 5T
ANANLNUEN HANNTUNIZINZAUAY
HuszAnBmwgs

Diagnostics Nanosensors for animal health
and diseases

FANTITIA FEUUATIVTA UazizuizeTamIy
saewnaRy uaziladbiifinasensinzign
W iauﬁ'\ﬁzwmiﬂizmaﬁaga

Nutrient and plant production factor
indicator, sensor and data evaluation
system

3ALRNETUATIEN AN TAY
Micronutrient chelators

saadsusmiuadsuialelifiszandnm
TumimuqumiﬂaﬂﬂdaﬂﬁLﬂuﬁmﬁia
Fouandon

Environmental friendly coating for controlled
release fertilizer (CRF)

Januiudseiuuaczisdunignidsnneivisge
Multi-nutrient soil conditioning/ organic
fertilizer

gosluuRzuazastuldunaseiinfiannnsn
AuANNTanlape

Controlled release plant hormones/
pesticides using bio-compatible nano-carrier




2M152N15398
UAzWRIUN
R&D Agenda

#aita
Component Area

whusnewitiaiae
KPI

WasugNBsNAL Key Achievement

4. waluladinas
T T T
U590
Post-harvesting
technology and
food packaging

5. wlumnalulad
WENWSIIUBUIAR
Nanotechnology
for future energy

4.1 Faqunluiiie
UsRiuTievs
wazmatiuindnen
Nanomaterials for
food packaging and
preservation

(Smart packaging)

42 nlusuisas
Lﬁaﬂ’]ﬂﬂ'ﬁm‘iﬂﬂi
Nanosensors for
agricultural products

aaa

5.1 fsetf)isen
uazTagulu
DM IHARWANIL
uazmsiguselomm
Nanomaterials for
energy production
and utilization

TR LN ERTEENi
AAsifiscloi
foNAYARIRNTIN
DIMTURTNITLNHAT
Functional packaging
for food and
agricultural industry

gunsalngIadn
ﬂ’]iﬂulﬁauﬂ’ﬁﬁﬂﬁ’l\‘l
LRSATUNINDINT
uasNAAN U7
NILNBAT
Sensing device
for detection of
chemical residue,
food quality and
agricultural
product

Tagunluuaziige
UFATeN Al
Uszaninw dwsuy
NMINAAWAINIULAE
AIAREINN
Twdowedisd
Nanomaterials and
nanocatalysts for
commercial
renewable energy
and biorefineries

ussyiuiidguantRTIwe dmsuaun
ALMWIDIDNIUAZNAANANIINIINEAT
Functional packaging for food and
agricultural products

usspinusiuuuueniiwdmiumstinengemns
LASNRRHANINNITINYAT

Active packaging for extended product
shelf life

U3susLuamAf iU Aney ATIINEY
V3DLNT RN IUAENARKATNY
MINBAT

Intelligent packaging for indicating food
quality

MINTIREBULERYAUNTE
Microbial detection

L‘ﬁuL‘ﬁﬂ%LLazizﬂﬂﬂﬂiﬁiﬁﬁ?ﬂﬂ‘uﬂ’ﬁLﬂﬁﬁlﬂﬁ’]\‘l
Chemical toxic residue sensor and system

wupsuazszuumInaasulanmin
Heavy metal ion sensor and system

AU ITMSUMIMUANALNTWRARSUA
Sensor array for product quality control

aaa

fsvlizennlunaziunisy
Wemandnansiafiianm wasidamadedanmm
Nanocatalysts and membrane for
biorefineries and biofuels

aaa o

VT'JLieﬂgnsmi:ﬂuuﬂutﬁawﬁmﬁLmaqmmw

a o ad & a v o v
g\‘lLtaxwamnmﬂmLﬂumﬂuumnuﬁx‘lanau
Nanocatalysts for high performance diesel
and petrochemical

fseUfiseunluildulszaniveulasanlod
uazdimna Tunszuumamsiafinnuiou
LAZLANLBILEY

Nanocatalysts for 002 conversion and
artificial photosynthesis

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd



2M152N15398
UAzWRIUN
R&D Agenda

#aita
Component Area

whusnewitiaiae
KPI

WasugNBsAL Key Achievement

6. wlumalulad
Wiadvuandas
figzonn
Nanotechnology
for clean
environment

52 malulagnly
Wamatnifivuas
Usesndawaveu
Nanotechnology for
energy storage and
saving

6.1 nlumnalulad
Wansaiauaziia
2INA
Nanotechnology for
air monitoring and
treatment

6.2 inlumnalulad
Werthazen
Nanotechnology
for clean water

AugluinAlulagiiRoG

Tagunluuazimalulad

wlu fifiszansnm
dmsumafiuiien
fnfuuazlsendn
WANTU
Nanomaterials and
nanotechnology

for efficient energy
harvesting, energy
storage and energy
saving

mawangUnIal
ASIVI/MIATy
LaLNMINIving,
sz, yadnly
M fifuszansamw
BN

Development of
the efficient air
monitoring devices/
sorbents and filters
for hazardous gas,
volatile organic
compounds, and
air borne

mMawRsTULYTh
Tusand wazgunsal
m’m@mmwﬁﬁ
Development of
water purification
systems and
monitoring devices

Yaglwlalemdnuazizadeai 4
Fourth generation cells and photovoltaic
materials

iz‘i.lmm:qﬂnim‘lumil,ﬁuLﬁm‘wé’\‘l\ﬂu
Energy harvesting devices and systems

FIALYTEIBNEIALAZUUALABIANNYFY
High-capacity battery and super capacitor

wrnavmMidauasniyscansnw
Energy efficiency light source

LYULY a%ﬁﬁmm LANISLINSNILLRNSAIN SJI’J Q\‘i
fsaniannduduslusesy ppb
Highly selective and sensitive gas sensors
(ppb)

Tagaady walwsu uazdiseljisenad
dszindnngs
Super sorbents, membrane and catalysts

wRUNSBvEMSUMIaauuaiiSy 155 way
aunddlusme
Anti-viral and anti—bacterial air filters

nluwaluladuazunlumniusu
swsuupninfessnaniiiy
Nanotechnology and nanomembrane for
desalination

F2UUMSUITALNAN LULWAN
Portable drinking-water kits

ssuanaialaneniniuideulwhfisnansa
75293AUTFU ppb
Heavy metal sensors




2M152N15398
UAzWRIUN
R&D Agenda

7. Taseariroiugu
NNNBAWLLAL
ngssiisy
Physical and
regulatory
infrastructure

o v
%28

Component Area

7.1 anulaanny
snlumalulad
hasnTUTTIHY
ALY
Nanosafety and risk
assessment

7.2 1A399av 1039
RV EIGRIRESIEETM]
wlunazmsianzik
Nanoscale
characterization,
precision analysis
and standards

whusnewitiaiae
KPI

HAzuudangay
mavuiieusesing
inlunazinmsyseiiiu
mml,ﬁ'ﬂ\ma\ﬁ’a@
wludafefidin
wazdvwIndon
AHNLUINNNIATFIU
N

Systems for
nanomaterial
contamination
screening and risk
assessment of
nanomaterials in

the environment
according to
standard procedures

WasugNBsNAL Key Achievement

AMNEINIaumMIUssfiuanaEe
mughunlumaluladfifivssinsnm
AN LI NANATTIUSZADEINS
Complete platform on risk assessment

madszifiumsldsuduiavosauLas
Fouandan

Exposure assessment, both human
workplace and the environment

Imataunszniumsy  maiannmassdesiimindieasi
wisasflouazanasge  Ilanawiuglussiugeiialdnasey

fmFumMInge
ianziluszduunlu
Method development
and equipment
installation for
Nanocharacterization

Yagulu

Development to Improve high resolution
analysis method for Manufactured
nanomaterials

mIssvIzderismyliensinagay
NﬂﬁiiﬁuLﬁﬂmi’)’%ﬂﬂU@mﬂ’]WLL@tﬂi:ﬁﬂ%ﬂ’]W
yeanAnTuTiunly

Standard protocols for novel properties and
functions of nano-enabled products (ISO/
IEC 17025)

ABMuNANINIEINTLTDLNAUMINTITIA
navaviaauly

Traceable metrological methods for
nanoscale materials

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd
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LazwmuI
R&D Agenda

Wde
Component Area

whusnewitiaiae
KPI

wasgugnssa1An Key Achievement

8.1 inludiaensating
Nanoelectronics

8. walulafign
uazinalulad
guAvsi

Exploring
cross-platform and
key emerging
technologies

8.2 fwnaunly
GRIBED (G
Nano functional
textiles & fibers
for advanced
applications

AugluinAlulagiiRoG

gunsnididnnsafing
aunandilFunly
waluladiifinuauiin
Niew/ d
UIRNEMWGY LAz
Ussndnnasau
Nanoelectronics
devices based on
nanotechnologies
with special
properties, high
efficiency and energy
efficient.

éqwaﬂmﬂuﬂ’ﬁﬁmu
ildnTunalulad
finsoyaeiia
ilansuszenals
Tugasnunssn
Specialty textiles
with value-added
nanofunctions

for industrial
applications.

spdidnnsaiindanmnlumealulad
Nanotechnology enable electronic display

29958 Ennsafindnldvealé
Flexible electronics circuits

nuBawadunlu
Nano transistors

¢ @ o
AUNIUNLWANUY
Energy saving devices

gadidnniaiindnsiain
Electronic sensor kit

vulanfanuaansalunsnauausy

dafid wu anudou uav vialnwi
Thermally, optically, electrically active fibers

wuleifiauudousege

Multifunctional high strength fibers

Wulpiadouindan
Degradable & eco-friendly fibers




2M152N15398
UAzWRIUN
R&D Agenda

#aita
Component Area

whusnewitiaiae
KPI

WasugNBsNAL Key Achievement

8.3 wlumnalulad
fnsuAMaUAY
NWNNKAT
Nanotechnology for
national security

8.4 wnlumnalulad
dwiumassynd
Toudmsuauan
Nanomaterials and
methodology for
future applications

WanSuTN Y
waluladfindanld
NWNIINKIT
WippusiuAuas
matlaviuyszina
Nanotechnology
products in the
military applying

for national defense
and security

Yagulu walulad
MINAR LazwaAdla
iemeilun 7ildsu
anuaulalusziuang
ipvnfidnenw
Tumsthllgs=Tomnd
Ianenentesnnsiu
AUIAR

Discovery of new
nanomaterials,
production technology
and analytical
techniques being
internationally
interesting due to
their potential broad
applications in the
future (The discovery
should be publishable
in scientific journals
ranked in top 5% in
a broad field related
to nanomaterials)

ﬁ’mmL’ﬁuLﬁﬂ%ﬁmwm’mﬁmmmax
sansananldfiolulseme

Various sensor development i.e. motion
sensor detection, heart beat sensor, body
heat sensor

walulafmaiiudszanaonu ey
Useandnwnslduzesiunined
Long lasting battery/ solar cell

1]
a

ganTAnnsavuasnidslsafiiiuglassn
Tumsufimenns
Rapid diagnostic test kits for military

waluladfmaunlu
Multifunctional nanotextiles

walulafimawsunuaznauems
FMSUNIT9ANNNARLNN

Ready-to-eat and long-term storage of
special survival foods

Faqunluilalaifiuansaniafiiaula
WoanTRiANuARpsfiuetnlanLeu
nifanidsneeulineuth

Novel nanomaterials with novel or superior
properties of interests

wmeiEenszuumsnanasun Tuis
Ysedndnw

Better methodology for preparation of
nanomaterials of interests

wailn3ismvIaiasosiolnd
New characterization techniques of
instruments for nanomaterials

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd



R&D Agenda 1 - Prevention, Diagnosis and Treatment of Important Diseases

R&D Area 1.1 - Nanosensors for Diagnosis and Screening

RDA1 Prevention, diagnosis and treatment of important diseases

2560 2561 2562 2563 2564

|RDA 1.1 Nanosensors for diagnosis and screening )

| Important diagnostic kits that are ready for production and meet the standards. |

KA 1.1.1 Early diagnosis Nanosensors for emerging and re-emerging infectious
- i

[ KA 1.1.2 Diagnostics Nanosensors for cancer ]
[ KA 1.1.3 Diagnostics Nanosensors especially for elderly population e.g. diabetes, ]
[ J
[ )
[ )
[ ]
[ ]
[ J

Cardiovascular, Neurodegenerative disease, Alzheimer's disease

KA 1.1.4 High precision Nano imaging systems

Optical, Electrical, Electrochemical, Magnetic and piezoelectric detections
and integrated systems
High-throughput screening & Microfluidic and Multiplexing analysis technology

Nanomaterial-based signal enhancement/target enrichment process
Hierarchical Nanomaterial synthesis, assembly, and surface functionalization

Biomarker/ targeting ligands screening e.g. antibody, aptamer, peptides

Researcher/ Research assistant : 80 FTE
Total budget : 1,170 MB

Szt R&D Expense : 400 MB R&D facility budget : 200 MB

' Instrument budget : 250 MB Human resource budget : 320 MB

THECR

AMNADINTISTRINATA (Market/ Business)

manmelinginazdnnseslsn Tasmsldnlususeidmiunseasulianadhmneviviliduansied
wazasdiluana bitwzdullsfiuvdensatndan fegnelusiemevdefifuasdavassaseu fanusdy
nemsuwnduazanssaguiiusgenn asnnsunsaldmeanuiisUnfseshsmeuazinmusinseaslse
16 TasownzogneiomsanaifedelsaluszoySudu Seazaonaliaansadinlomavasiinelunmssnen dagiiu
anaremeluuaziyszmalienaumilalunmsnanuazimhsuinlususeiidustenn asnnieuidy
wazirumimunlumaluladdusunmsasaiensiduinnunn fusaslidufsdnonmassmalulad
sonamlusnan dfumswanunlisusedifilssininm fanuwiuduazanahlummnaiags &
nszuaummasauazeivsnzassonsthivldnulumemsunndluudunsne siilomageiiazanansa

v
¢ v o

WannseWlwdewnded Snivdadumsanmaingn ussfiyarmenisnainegluszdufigenn

s
{d o

WasNgNoNa1AY (Key Achievement)

mavaganTaLazdanIsslsauuunuswees Tutnl we. 2560 - 2564 3piiunavmungs
WAAN T Fnevavsie (Uil

e KA 1.1.1 gawnluzwzninsnlsafndonisaiflmivaclsralifisn iy MERS ldwialvaj

Julsa uazlsandamapuilaanae (Early diagnosis nanosensors for emerging and re-emerging
infectious diseases e.g. MERS, flu, tuberculosis) #2881

AugluinAlulagiiRoG




o Mavmgansaldnialng wunaduasrasasiuglunaudedaiu Taansnssldsdu
LauALaU ABATiATeY Lateral flow 9au1U Fluorescence LATWANMIIATITIANNLENMLLNATA
MINILLIVLAILUUIIN (Surface enhanced Raman scattering, SERS)

. maimngaasITiulsa fevdnnszes Microneedie Wiasamsnnailensi fidulovaside
Sulsrsrenmsldmaiia PCR (Polymerase chain reaction) lumsufindnnufiduiouaznsim
Aenzidmeiamaainih WarnanusnElumsinnsinauasinamnuenzianzay
WNTU

o mavaumnlusuesidmiuaneiauaziuunideuuaiiFuresdihemaduilasnzsnia Tay
odumdnmsasiameuasiimaiia SERS wiumswanniagunluifiausfinemslumssens
fanusnu TnemIsanuuunszruumIssirnsilasa$y wasmssnulsiuialilausfiansy
Tufumslgweafiamsmunameadineans lumsdseanana

o KA11.2 qmuﬂumuL‘ﬂﬂ%ﬂiﬁﬂfﬁﬂﬂ:téﬁ (Diagnostics nanosensors for cancer) S

o mansadansaslanls microRNA (MIRNA)/ IncRNA tiladansaslsauzisethnungn TaeiFusu
NINMIAUFILIEBEA MIRNA a2 IncRNA was@neninalnmavisuzeesntsdsonsna v
nnuhaianseswmiunaia Isothermal amplification %38 PCR w3ausinsziivinadia
maenzdluanaied Wy wluwed ewannfunlusumesdmivanadinnzings
thnuagn usnanil Sefimswmunidnsin3uaietng miRNA/ IncRNA fifiszansnwene s
Tuismsdszandldaymemnlufifiguaniianzswmiumeda PCR TumsWwanngansiaifiady
TspnzidoiifinnufnUnalussivbu wu lsanziSudadensn Welinsmisitadulsadenan
sansnvhldig ity waziinnuuiuggs

o My lwsugsssmsuanaifadelsaziselinuagnarsmaialiidied Tnsede
manmaiallsfiudimany wasiiBwesmdndodusiiiaeslsn Wmsanuazasnuuuunly
e’ Taomsldianunluiieiingszansnw Manasaufeszuy Multiplexing Analysis Lila
WinemsinglunInmadfads naluismainnnssuumahouzesadssiiouuusnludd i
W3z AnBnwaesmanedn nudvenuazmnveeg Heu

o MavRmNlusueE UMt ANz Sefindug IneandemannInTiain Biomarker
wuuvaeiawdantu demafialwiegd Wenyssansmulumifadelsa

« MIWaLMhNATIRNSNES WUy zSahnungn uaznzSednldng dofaqunluded
pnaasnfbralsadaviiin AlausnRudmingweinn wazmansaliinANNLANASTDY
AW (Contrast) flganmaiiamsasmwislouuudusiman (Magnetic resonance imaging, MRI)
viamsliaquluiifinuansAmslidyanusnuu wiedwaungessasud oasaindie
masenmwiienasamaiadyausiemaiia SERS windyanuwgesisaizud sy

o KA1.13 qmmswfsmfm%’nég\?mq (Diagnostics Nanosensors especially for elderly population
e.g. diabetes, cardiovascular, neurodegenerative disease, Alzheimer’s disease) %@Q:Lﬂunﬁiuﬂizmm
finiunugetuluonan i maseviulsrsessznslunguiifianadifiusiennn wu Tsawmnu Tsa
wlauazvasaidon lspanaudonaavszuussam landalowes fedvoasmavauulusuizesiie

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd




manmaianmaziwmuilglfiuieeulnd uasnguauifienafsdnfzevialulnadu Aomansadiaazim
Tnaamadayiu Tnsnsimunheaseiaiodouetmwesidiwizdelysfuihwing samtumada
mafiugnsdasedyanungesisasuivasiagnlu wu nftusenlsd uasdulinsldmedianiaiiinii 8n

v

MmAdia SPR wazmatiau luwasandoe

* KA 114 sznumiti'mmwLﬁamqﬁmﬁsﬁtﬁaLfiaﬁﬁﬂizaw%mwga (High precision nano
imaging systems) lnsmsinnaymenlufififnuaenssseisaddedi@in Wy sumausivdn symaan
$8n" (silica nanoparticle) ﬁﬁauﬁﬁl,ml,ﬂﬁnqtﬂa%vv'm WAZENNTOANAINUANEIDDINWLS (Contrast) i
T#anwafia MRI mﬂ‘*ﬁi’a@uﬂuﬁﬁauﬁ’ﬁm{lﬁﬁmmwnmmu DAY UNRDBLIFLTUR R Tasae
mMIasNmw viemanmaiadyaudiemaiin SERS wiadyanuwgesisaizud Husiu

waluladivan (Key Technology)

o WANATUNTDDNLUL AUNT WAR uazuiuge waUNILNeY/ waudvsd/ wulngd waidusdy
ﬁ'ufmaqmﬂmmﬂ MIAULASANENENTR TININa [NN15911UYaY MIRNA/ INRNA e flustdlsanzise
hnungn wazdus

o waillanseanuuuuazdaaTztiagu lusiiafiay Fefimufivarnvane aniensindeslasease
wazmadmulsiuizeslassa Wianusimzdensnsats mnduandesufiamemanidu Towamndu
wwiaslumsananluanase dun Jaquilunanssrisuiminuazdan Sagiineuausssaussidena
wazeh pH uilalFinduyunm MR, Saqunluzeslanenas du uaslanzwan ioludnsuzoaslaseaioiien
u,aﬂm\m%wnaju \5U Patterned surface, Assembled nanoparticles/ nanowires tiialdlumnafin SERS w3e
mMstiindszannwaoein Wi Jaqualuwansenitmes wiman uazdam Jaguanszvivnnituvdovieunlu
ensusufivaymalavs Woisnszandmwlunsnsatamelnined Husu

o wnfln Lateral flow uaznsdufuzasuaudvadtvuaudau Wuweieildlunmsnsanluana
Wwsnsuousad Svldvanmssesmsiviuspanudimzszaitsluanadimune wazluianadid
auFiwziuwandu wduenluanadhvaneiigniuldannansdug lusewiu feaslasinlann@l meda
fonaniidenulufsmaianndesenlasmahoymaunluiifisnifse anlddusmlidygnalumsuwana
swfunsiisdanuwesTaqun lufifaaif e

o wailamaiaiilwih wazmsiisnyszansamlagnsldsanunlu Wunmsihwdnmsmeiadniihan
Yszgnaldlumsiiensi fmeduaunwitensi uazsinadiensi lnsademasseiadyaumoied
T fidenannnsdsusdasBainduuuda i Wy msduiuzesuoufiauuazueufived waz DNA
hybridization ‘a1 wediaiidofids feulhuazanuiimege indseisildlumsiensiinmmgn uazauna
wnwde i snsfissth luwauwdu point-of-care diagnostic device

o WAllANNSAS29IALLY Bio-field effect transistor (Bio-FET) fvuiflunisiaszinmsiasuuas
foaruihuuiuizewmnudawss Welimamezesluanadhmnefisgenasonmsilwilu FET channel

o wAllaMsINUSINUNIAiiaAddnnesiin DNA uaz RNA me33 PCR uay Isothermal amplification

AugluinAlulagiiRoG




o wailawluwasd FudumsAienzimvateesnszualeesuriutoswanlumes Weiiluana
Whvsnenasu

o wallamsislouuudasiawaiauay (Surface Plasmon Resonance, SPR) umailaiBousil
fiewhgouazinzdonmafsuulasiizensuges sunsald@nmnaddiusesluanazesasdanmwld
loabisavldluanaasn Sewsnzansmiunadssand ldnusmunsananasadl viomsdiluans Wudu

o MyiRIBYMAMlUARRaINFIBAWNUS U LbuRved visusUmMwes Wslddusmnziuluans
Whisne wu Tsfiu wad viediluanadug udrindyanudemssmdngesssioud uss SERS

e il Microneedle \humaiiansldidnang auwaluasou igniadsusmslsfiuweufinau i a3

Q aaa a

Ywedpdu wiedia swmsummeseuUjisemeiamls wedfladuivimsfiadeTulsrvoviin

e Mswin Nanoball \umafiavinuSinasmswugnasssdwausnn lagldinafia Isothermal amplification
fisnusovila lneneludonfiing ihldgneaadldnalunmsdedouasmasoiangimatiugnasnduannn

v
=1 °

i1 anhlseynd g lumdAdedouazingalen

NSWEININ 1T 1UN19911398 (Resource)

@muﬁmmmﬂmnﬂumwsfmlﬁuri qﬂmnﬁé’ﬂummmm i Fuedl (Biochemistry) HaW&NS
(Biophysics) ’“mmgﬁﬁuﬁ'u (Immunology) WNNBENERS (Pharmaceutical science) I inenuziSe (Cancer biology)
maluladdinw (Biotechnology) @3l (Chemistry) widagmans (Material chemistry) FAanssnunlu
(Nanoengineering) 3Anssnginsuwng (Biomedical engineering) LLaﬂsﬂﬂi‘Wgﬁﬁﬂﬁ (microfluidics) U
80 AL YUALTEIUNMTITBLAZWAILN (R&D Expense) 400 UL qua\mumwﬁwummsqﬂm (Facility budget)
200 §1uLN YULASEYRa(Instrument budget) 250 &L ﬂ"ﬂ"ﬁﬁhﬂgﬂﬁﬁﬂi (Human resource budget) 320
FUUM waZRIUUTTINUTINITEAY 1,170 §uum

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd




R&D Area 1.2 - Nanomedicine and Medical Materials

RDA1 Prevention, diagnosis and treatment of important diseases

2560 2561 2562 2563 2564

ﬁ lRDA 1.2 Nanomedicine and medical materials
GOAL | The application of nanotechnology on pharmaceutical to improve product’s efficacy and safety.

[ KA 1.2.1 Targeted Cancer theranostics (parenteral)

[ KA 1.2.2 New nanotechnology based oral dosage forms

[ KA 1.2.3 Mucoadhesive nanocarriers (nasal/ pulmonary)
. [ KA 1.2.4 Advanced topical/transdermal products

{ KA 1.2.5 Biomedical engineering for tissue implants

{

{
|

9 i )

New nanobiomaterials development eg. Biopolymer, Tissue engineering
Encapsulation and controlled release technology J
Cell/receptor targeting technology

Researcher/ Research assistant : 120 FTE
Total budget : 1,680 MB
Resource R&D Expense : 600 MB R&D facility budget : 300 MB J
\_Instrument budget : 300 MB Human resource budget : 480 MB

AMNADINTISDDINATA (Market/ Business)

fnmsinnwandusienuasiagmesumsunddsmalulafunluswusnnlugag 15 T
powsiszinaauigamimusemalissmasniuiaunmalulafunlugndn iewmuntssma amdedu
msunwnduazanonsugy Uszneufvanuivihlusilumsiusuis lusweswyudiianysal vihlimswann
wanfusiiifaudimziazaslumsinm midasodhmaneinniu wu snguil#snmnlsauziselugu
Monoclonal antibody 11 RituximabTM nawaunensunziSefiduiusiisu (Receptor) Inemsy 1 Epidermal
growth factor receptor, Vascular endothelial growth factor receptor, Fibroblast growth factor receptor Vo)
Juriuiaulsifishdty 12U Protein kinase C %38 Cyclin-dependent kinases Y #a13nsnaneMIt1aides uag

1w

pmslifsyszavAnnmssnnilseaivhinddegiin mswannlvendanuawsalunshdsgodoaz
Whviane msthdvgioad launse nasalufemshaegmsuiiemzinzasldse

usnandl unTuwaluladieaunsnldlunmsmugunsasdesdeniidumisiiivane fodne
mstassssiifunsthegnapsmnzan uaziiSinauisswasemsine Tnsmansaanenmslifivlsyasd
wazanszaznanumssnnle Tutlgiuszmalnesidudesinnnunlumalulad Wewmuneanusunsaly
M uasiannansuisumIuwnd fdssandnm wzianzes muglhliumswaunlassaieiugu

uaziladuidefmmnzan ausansathldgmaiaunludendydldsialy

[l
=l o

WasNgNsNa1AY (Key Achievement)

masiwnuiundndurieunluwas Tagsumauwwng Tugi w.a. 2560 -2564 yaiiunguningiousi
matdastalyil
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o KA 121 maidseuziSegilimaneianissnuuazifiady (Targeted cancer theranostics)
ﬂwﬂ’umﬁnmuzﬁ\aL%'uﬁnm,ﬂﬁﬂumnn'ﬁ%’nmﬁaﬂLﬂﬁﬂ']ﬁ’m (Chemotherapy) Hunssnmaleditinga
(Biotherapy) mmiﬁa\‘l"fnLﬂﬁﬁm’mﬁ’lﬁmmﬂﬁu m3l# Monoclonal antibody tHuen n13l4 Receptor fifin
waduziFodusuwisdhvng WeldoaduziSoyaiady sunsziomadme wazmAfaduiiasnsansasey
Biomarker luszaufilansu avtelinsanuaduzdeld ussesdudu flomasivanuaisalumssneusisy
aNT

e KA 1.2.2 msuasenmsaszuvuilunielin (New nanotechnology-based oral dosage forms)
WiovnnszusihavenmthnidugUuouildanniige wasfihedanuduiasinnign lapgeuiuldineedos

1 v v

WARAUTIEN waztagnmaunnd Afaunwiieuwheduuuuiidegudilutiagiu uasUssmalnedndusioy

U

WanvwalulagunTusnseesunsnds wananil UYsemalne el ndnsuaiiiduasnnsssnmfannisnias

U
o

NN WRZHAMNVAINNRIEN NTINWATANBAWEN 1 TUNNTSNE 9Tl AW LA N AT
sysmdcounlunalulad Tumsthavesnldiselomd wu TugUuuuessemhusiunzneunli (Nanosuspension)
sawanunlu (Nanocrystal)

o KA 123 mawmnnsmswinludisligameidaylulwssaynuarian (Mucoadhesive nanocarrier
for nasal and pulmonary delivery) mahasenluszuumsidumelasnumetesayn wazdaafuszuniiin
auls wazfienlnidunanniilitudihesegesmed Tasawizeni lausalilasnssussnmurieda seuy
ihavengmuiiumnelaszaaninthasengnizuaidanldodwnad wesnnfiidesumasiaseluliinumnnly
vinusanan uazlimaunueniilasmsdaluinensdl uafdidodiadosmsgniinlaeg Mucociliary clearance
uaz Cilia usnannii senwldsnmesimunssuuthasuuuewzusnaiiidedion wu gauhn (Buccal delivery)
folu mwannwedwesseduinuimansafaimeiuidedion vinlimanansnsanandldunudu wazgniin
muszuufianuazauninlusmeldanas

g 1
ada ar - o

o KA 1.24 mswanwindasiseansaangnaiiiaviiouasinthsvsnsaangnasuinmis (Advanced
topical/ transdermal products) Usznausnendndugt 2 uuy fe wuufieangnafiivielas ifeewndumi
winazmlsrnd wasaiiafioongnsluduiidnasluvdessngnsldimseme g‘ﬂLLuumiﬁwdqmﬁqndnﬁuL‘flu'ﬁ
fonanniuluilesiu Tnsamziiemssnnuaaiviindouachifaide dfsiduilduounluiisnansavia
msmnuuna uashlinmssnnuwafugammianlfisiiu mslészun Microneedle iudnguuuuvilsupsmaih
soenshumefiamls fisansoifisgssansnmmahasensuivtisiuzes Stratum comneum 1¥TaBmss ¥inlsien
sansodusu uazihgimialdaeneiuszaninmw silianilldlumsiugy Microneedle Hungumaawodisns
fitiovaaels (Biodegradable) uazidniunalnaesiemald (Biocompatible) enazgninifivedlusiuzasian
Fugl Microneedle Wioaelusymennly uieifumsinifuuazanagumsiamidesvasenldoenammnzas il
Microneedle Aaiifiusagmemsuwndfisnansmhsnuszynd g ldiosumasmstniininm uazmsnszduszuy

v o

AN

o KA 1.25 maiannimnssadimsunnddmiunsibluiioidauazmsugneetilaiiia (Biomedical
engineering for tissue implants) [fun maflvewdatagmenmsunndidrgimevdadnliludede wu
MIWAUTIEAN T IMW (Biomaterials) #ilaie Ainn WNuenvdesseangndnedimn WamuaNNsUanUanene
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sinLiley (Sustainable controlled release) s'uwT\‘lmsﬁ’muﬁmm\iﬁqmwiumﬁﬁn Wulraauiingeg (Nanomaterials
for cell encapsulation) 12U Fibroblast %38 Osteoblast L‘ﬁﬂﬁﬂﬂ'\‘lLﬁ@éﬂ%aﬂgﬂd’lmﬁmﬁﬂmdﬂﬁﬁﬂﬁ\mfﬁl’wﬁgﬂ
haeuazdanLsnaungnyhaneiiu

waluladivan (Key technology)

MIANHILATWAINNAAS Ui Senit w.A. 2560-2564 azinsidunlumaluladnanlunsive 3
wmalulad fp

o waluladmaswannisguilumeianwuazinaluladuiadmnssaileiis (Nanobiomaterials
and tissue engineering technology) Lﬂumﬂ%’mﬂIﬂaﬁLﬁaﬁ'ﬁuuﬁ'ﬂ@‘%’m’m%ﬁﬂiﬂﬂ fifirnadniulddiiu
swme 1wy wodwes uazmawantagimmliiiulassasiimanzanlumssosiuisadnizgnuaziilaiie
ilFiiemasyuasvannduidsdenioninzld smnsonauwnuetesiidoadslfsuamnudome

o waluladimsisnszivurluuaznisaiuanmsuansas (Nanoencapsulation and controlled
release technology) walulaglumsviednasfiimunuudilusziveumalulasuns winsverinsziviniu
wasEufiinnduluifagiu. malfinaluladdonandesimavaunmuglufunssseidnssdnialig
gATMNTIY UBNIINi MamuauMIamasszasasluilagiiu sensmhldannvaneisannzwindon flady
nwinw iy ansduniasiy sdvanmmiinmlusime gumgll visudusimamuaunsUandasasin
Tadmymamwneuen (g wav

o waluladimsihdeengizasduazdasy (Cell and receptor targeting technology) Fomalulad
mﬁﬂmiﬁmiuLaqaﬁé’uwwzmzwsiamaﬁ 171 Monoclonal antibody, Molecular tag, Receptor targeting Las
Peptide ligands Taaamne Epidermal growth factor receptor LLaz Vascular endothelial growth factor receptor
uanmnﬁ MIRAMNAIEL Contrasting agent Tdun Quantum dot %38 Superparamagnetic nanoparticles

1 a

(SPIONS) fisnansavhlviiunmmauni Fluorescence labelling fiflagifin wiansusudqeldnsuanveaniu

U

JUuuY Bioimaging

NSWLININ 1B 1UN19911398 (Resource)

anadiavmaniwenslumwsan [dun yaansddeluassieg u mauwwng wndsemans nenmans
Fanw Fued Janrans uaziad FINWIAY 120 AU sznaudetinide waTHIEAIE) uUTTINUITEAREA
Tasemsauau 1,680 aum uazsulsznaswmsImvngUnsaiagiug S 300 #uum iy wdeeiiolu
mawantaginmunly istussiniesfiAms uazmavmnesnalusziugnamngss swdmsudavnlasaing
ﬁ"ugﬂu (R&D facility budget) 300 fULM UALIVYARINTITE 480 AU

AugluinAlulagiiRoG




R&D Agenda 2 - Utilization of Natural Products and Biodiversity

R&D Area 2.1- Nanocosmeceuticals and Encapsulated Thai Herbal and Natural products

RDA2 Utilization of natural products and biodiversity

2560 2561 2562 2563 2564
RDA 2.1 Nanocosmeceuticals and encapsulated Thai herbal and natural products

{ GOAL } Cosmetic and Nano cosmeceutical products from herbal and natural ingredients |

KA 2.1.1 Multifunction cosmeceutical products : skin care, facial, body, hair 1
KA 2.1.2 Long lasting properties products
KA 2.1.3 Advanced transdermal patches and devices
KA 2.1.4 Rejuvenation products

{ KA 2.1.5 3D skin model for cosmetic testing

[ KA 2.1.6 Increased physical properties, efficacy, standardization of products
[

(

[

Microneedle technology
Electrospinning
New biomaterial synthesis, biocompatible and biodegradable surfactant

Scalable — formulation/pilot production technology
Encapsulation and controlled release technology

( Extraction and purification technology )
Researcher/ Research assistant : 100 FTE
R Total budget : 1,060 MB
(Efellife= R&D Expense : 210 MB R&D facility budget : 100 MB
Instrument budget : 350 MB Human resource budget : 400 MB )

ANNADINISTDIAAA (Market/ Business)

- W v w - w = § |

nszuaafenlunsldndndurinnssmmainsiiulneisnnSiazseios neilagiuaanse
iinfedayaimanslfinniuuacaenaii Soanmsuiiuiigsiuninlusiin vnldiAasnmzanuieieniides
wdyiuusanad nivmsiidasedludewnadoniiiunaiisinniu snmsiidszmailanidngyanswinide
gagminsy Fovilisimslalaludesgunmuazanananniu wasndumnaulatussaumni visldwandusian
53R oy padevmssesnaansdenagulnsislsuanuaulannilan uasimAduuaziamn
\Dundadusilvig sseanan lepamznmsininlumaluladanyszyndld lunswinndasusidmsuimi
(Skin care) g unannasatasINfdupsAUsznaunan ﬁqﬁwé’qlﬁ%fummﬁﬂuaamLLW'iwmﬂ‘luﬁmgﬁu

maviednszAuulu (Nanoencapsulation) Wussuuiiamnson WiusnsainssnenAlusymazunaiin
seuinTung WeinanwEssalumsBadgiomis wazinanansasengnildetheduszansam lpsnn

sansathavansaddngthvane uasUasassassdnlugduuuidosns Snismediamaviednssdvunlu

o Ld o o

il fetheinanuasizavansainayulng wieaseangnafisndn Widgnihaiwneumsssngnadise

[l
= o

WasNgNINa1AY (Key Achievement)

amwmandnuazavenniadavanatineduavdiulnetvdeiiios uazifiofamagamunmniaindeuln
PovgATMNIINATENEDWIIlaN Aviuhyamaannaniurindavieddanmafiviavessenanegedu
athvriniiles lawlull w.a. 2557 Jyarged 16.1 Suduum ( Sanuanwasu 35 vmse 1 aeasviansy)
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uazmamaniiludn 6 Idwwhaslyadnangeti 23.6 suauum (Business Wire, A Berkshire Hathaway
Company, 25 n.A. 2558) ImﬂLawmﬂ%mﬁwmqﬂﬁiuﬂﬁoﬁa (Skin care products) AUT=aBTBLAZANIITOL
uananiudy MadTuuasianSevniuuiansamdonantudinldmalulaglumsiisszansnmnahseans

°

dhawiuimisluSgadmineldegenagy wiantumsignivssansnm uazanuyasasivoeswingdoe
gy deilagtuldfingssdeudwlddainaasslunmsiganignadenan Fedpsimainuiimmessusu
in vitro fil1fammaasvlunaaanassudunsn Susnmaunilifivssinsam uasfienuidatsld

(% o o @ 1

wWuthmell w.e. 2560 - 2564 Fesjiiunaunaniuinddy

e KA 2.1.1 WARAIIMILIBE1a9idINanaIalsen1s (Multifunction cosmeceutical products
eg. skin care, facial, body, hair products) 15y wansuFTivh FRmisiiaNgNEy 83908 FrannIzae
Ta shundndusismsuidumsesfianunau uwsudsusslundadusiifiei

o KA 2.1.2 nanfavitaiavananiifinnsaangnsa1iuiu (Long lasting properties products) 13U

]
a o o

wAnAuTineangndtng uaziiunusmiurindurinuaudenelsn wiadusininauen uasnansusifissiy

nawMe (microbial control, fragrance, deodorizer products)

o KA 2.1.3.u.&iul,l.ﬂzLtazqﬂnsniﬁ'ug\isf'mgnﬁ'mﬁ'\i (Advanced transdermal patches and devices)
Toun wandurimhasenneiavisiis inasesmenessuuLazisangnsemzi 1wy uiuwlzaasluunaunu
WHusiu

o KA 2.1.4 windasituyiamis iWansazasialiidauiensd (Rejuvenation products) [diu wansimusi
WNANNNIZINTaYAD nandudauLazdumsiinises Hudu

e KA 2.1.5 nsnasaudssandnmuazanadasais Taeldsuuuuivisaudia (3D Skin model
for cosmetic testing) HumswmunszuunaseulasNdeelddninaany Seludarmruammesaufiuuzii
W ldfunandusiUssinniasasdians uaztienaununsldniniuianaelssna

e KA 2.1.6 mIfinauanlEinIMenw Ussdndnw uazunsgIureIndning (Increased
physical properties, efficacy, standardization of products) f8t 91U MIANNTALANY MIRATN LAY
AILANMIUaAYARE FIENdAY LAZMIMUUANIATIUINDAILANANNIDINAATUT

wenanil mslsunlumaluladiievilinansurinsdoaulinsneduszaninm uasiauaufnom
anudpsmIevaan Miiudosiimsiigaiheangnistemaiindnsslunanioet ieldlunstunsibou
wanAud Sedaifuilymassiszneunsinelumndn uazimihendndusiieiosdiens hivigadsloma
m3seaanwaniuT [Uaelssina rmLtﬁlmﬂiym‘lumuﬁ%ﬁmmﬁﬂmmﬁ'wﬁamﬂwmﬂ\ﬂumﬂé’gsi'm LU
AUNNTUANENITNNITDINTLASEN (D8.) 4R

waluladinan (Key Technology)

enaflanzasguslnasemsldudndusinsdoninesufsuwasesemnig Iginvoonaniusd lulq
wWasuuash wazogzeswiaiudluaaaay devnndiudumanain mslasananniiuguaifieiu
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oAUl ol MITBuaLWRNNARTLT U w.a. 2560 - 2564 laaandumnaluladlvaig Wy walulad
miﬁaﬁmzﬁuuﬂu (Nanoencapsulation) F9tdunuimefiganansifeswnindueiiuiasy wazaimnsnde i
yarmlndndusiamnsaudeiulunaalanldfos

o waluladvasszuvihaseruiviissiiauviadnsuintias (Microneedle drug delivery system)
fifszansam WogisanmsszApLApsraensznzNMSTLTEMY. uazsismuaIMIUanUaaYDefIEN
Ifmadeems Seilegtuldinmahmaluladiindszyndls shdsansddnlunaninsinede Tnsauas
mmma\‘lL%ml,a:ﬂ%mmmmm‘sﬁmﬁ sz ellavndionainnnaz Hypersensitivity wazmafiaide win
wisealufine

o walulaiinszurunsmedi@ninsailuile (Electrospinning for cosmeceutical application) L
nszuumMsfindwdsnumsiwihannunasiidadndlwihmasge hlvasazanswedwesiwasuiduunlu
TWwes Bunmhansadasulnsiifasesngniddny uiuwseatunTulwwe$ sutuglddunaniousilug)
Wl fissnsamuaunseengniimnsansuyssansmmwesvayulnatiug ol wiulzudad viousu
wzansaTos

o walulaiimsaaiaseiiandinw (New biomaterial synthesis) UaTa1TaAKIIAYAY W30E13
Usznaudunidfulsznausig muﬁ’aﬁﬁqmauﬂﬁmauﬁw (Hydrophilic head) uazaT aauh (Hydrophobic
tail) FIFINNTOENTUITUUNITININ LAZENHNIOLDLEREAINNTELIUNINNGTINGF S (Biocompatible and
biodegradable surfactant) Tmﬂmaﬂﬁmnw?mwa‘m\am‘sLnymiﬁﬁagimniuﬂimﬁ TAREINMNUATATAALTIFRD
Hapvildanssdniilssinimn uasanuasisnndu sansagieviiasssnaufifumathuashifudhiu

165 Feflenudrdglunsvssyndlddmiunantudiniosson uaznzdovnnayulnsuaza s mea

o waluladin1spenuseAun1swan (Scalable formulation/pilot production technology) fu
mMarBeAnUITEaLSENWRNNSTUIuMsHARENgs UM HAnMAgRamnsIN Tnpdimsinsoanszuoums
aunsal 1e3aviie wiesinsiisuiiu Tassjsuiunszuunswaniissnsasensfnumsnanlussfugaaunssa
Iee

o waluladimsviaussavunluuaznsniuaunisiandsas (Nanoencapsulation and controlled
release technology) iumaluladfidnifumssdnviaasiifigninnfizayulng e Widanuasilsignyhane
$o inyszAnsrmmsihdsuazemuaimsanuassasssnangiviviugUuuusne wu Talwlsy wly
Bifadu oymeunulugyuunseveosudeuazivaasuds

o waluladinsafiauasusnassidguasiinliuiqnd (Extraction and purification) lasusnan
ayulwaialildarsfidgndmendsine (Medicinal compound) Tnaidansrasasuazisnsaianmansan
e fUSinuassdymnniign

NSWLINTN 1T 1UN19911398 (Resources)

ANNABININSNENNSIUAWTIN T YARNTITEIIN 100 AU (Usznaumietinddy uasgyiedde) v
Uszanaddusinmedy 1,060 auum Ysenaumeeldanemiiiunmsg (R&D Expense) 210 &1uum uyseana

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd




dwiviamasnsgdlaa 100 duum sudssnusmsuiamaunsaiagiuet Sunu 350 &uum uazey
szanaudmiuyaaInTidy 400 suum

R&D Area 2.2 - Nanotechnology for Animal Health and Feeds

RDA2 Utilization of natural products and biodiversity

2560 2561 2562 2563 2564
RDA 2.2 Nanotechnology for animal health and feeds >

GOAL High value-added and efficient animal feeds by using nanotechnology and animal
disease monitoring system

KA 2.2.1 Increased physical properties, nutrient absorption efficiency,
standardization of animal feeds products

-

KA 2.2.2 Diagnostics Nanosensors for animal health and diseases

Specific bio-marker for diseases

Synthesis, Assembly and formulation: Biocompatible & functional nanomaterials

[ Chemical test kits /Electrochemical sensor ]
[
|

Fermentation /Encapsulation/ Controlled-release/Drying technology

[ Bacteria, enzyme immobilization ]
Researcher/ Research assistant : 30 FTE J

Total budget : 460 MB
R&D Expense : 200 MB R&D facility budget : 40 MB
*_Instrument budget : 100 MB Human resource budget : 120 MB

Resource

=
-
=
=

AMNADINTISDRINAA (Market/ Business)

fianudpsmainnTumalulafanaivayufanssuduilifustenn Wondndunsasesnnaniu
iladmiuazemnsdnilugeseszma wazsnszfuaumwwaniuaiildnnmaladaiuazgaamnssneimns
dd Wiflnmspuannafiufivensy Uasadedmsumauslnamelulssne uazaveansulszing ananaLdoms
nnilgmnsiiafumemstnsavesnifiednd lnsmaviddsuasiaunazjotiuiinaiaumeninmnledad uas
Jaduladaiszaniamgs aanslsenuiioue uazarnedfiduasiusvnadnd Woaamstosnludad e
walulagnisinifivans wiemugunslandassassmivemaasuludnd aenndoviuiuangu
anNUaaadalunsldnuresndnsud (GRAS) Wudu

wlumaluladfsunsasayuladniuazgaamnssuemnsdniiadn Idun szouhdslunannmany
sUupy 1w wluddiadu maswlisad vislalnlsy waluladfinananiifumaluladiigisvianszansamw
nslauansaangnineiinm lnssnansadiaszansmmmsgaduluszuumeiiuans Winanuas uaz
i iuldfugasmsuans uaznszuunskaniugRamnssNifogudn vildmansainunseiiios nay
Wudununsziugaamnssy wisdunuuBended ldag1ema Heinyarsesingiunsinensuay
WARAUTINTINEAT

WONNG NMIWAUITZDUATITTA (Sensor) YseANBMWEIUULINUNIZINZAY famnusfusgeannita
Tuilegtiuuazluswian dmsuanainmuguanmwluszuidsednilundn uazamedumaadvuiouly
REHLI
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WasNgNINa1AY (Key Achievement)
masmiiunumesiunluisgamwiazewnsdnd Tuzaedl we. 2560 - 2564 yaiunan fe

e KA 221 matiingarmuaniasiemsdnd Tasfinmmienunlumalulagunzisysuzluuy
nAnA T Iuade USunseuaunswdn iindssandawniseangnaluidenisinen Lmzl,ﬁuqmﬁhms
m‘n‘ﬁﬁﬁ'ltﬁusiaﬁ'ﬂ'i (Increased physical properties, nutrient absorption efficiency, standardization
of animal feeds products) fpnstiNAuENTRRLEMIUMEBIW YszanBammsgadu uazadenmsgu
pvnsdailifuiivensy Unannduanasy uazsnifoug a$emaidennmmiheiaasTaenfandugy
e ldmaunuenuffaue 19vidanau wsluladn Yadu uazdiames lugtuouiigedulsine faenzidihde
sIpengnimeinmazsuunly Wanndaguihdsdmsulslumsudninguaduewnsdnd (Feed additive) tiipls
wdalunwnsdnd Tnofigeuseasdiiaifisanuasizasingaduovnsiiaanssdy wu dmiu wiaeulsd

o KA 222 mawmuneszuunneialsaludadiifiaonuusiu faudimzianzes uazivszinsam
&9 (Diagnostics nanosensors for animal health and diseases) Tun masinanahlumsnnaie (Sensitivity)
ANANNTINY (Specificity) ¥3aMIWmUNIENMIATIKEAIN TIEITY ﬂiﬂUﬂQNWaﬂﬂIiﬂ MRONANRLNA
Tuadoufien (Multiplex detection) Tnefimswangeaseanubgs dwsuananlsafiidumnmaddges
madeiinuacinanssnumelassgia fonguessdndiaes wu dninszpagipuazian uasngurevanilasgia
wu Ia naile gns uwe @nitn uasdmih
Mot wyanTIaiaziduuasinnliun
o MINANYARTINERUUATISE 15U Pseudomonas sp. Tasmsnsiasemaiia Lateral flow
« MaALEARNTIRLLLNAE Tumsmsenidedamuweshia dwmsuitedelsalivagia de
wAila Lateral flow
« MaagAenYIauUUNaElumIandenihhisuasdelalsulia lugansadeniu
swsvitadalsaslddnaulugtie dewmafia Lateral flow
« MaRNEAnTTIALILTIAG Mawrundvineshlumsasata wu an Limit of detection
sNANRMZIANZAY Lazanansanseinldansaneiug unanifisaiu 1w fuszuy Muttiplexing

Analysis

waluladivan (Key Technology)

MIANHILATWAINNAAS U Teniet] w.A. 2560-2564 azinsidunlumaluladnanlunmsise 5
walulad fp

e Chemical test kits and electrochemical sensors \JunsiszuuyansIvinfisndumInauausse

Ujisenmeiednioedlwiy wsldsasauaaswaseninlugoeviiaadoys vissenunlugdoesnsm A
ANNTINZIZeY JUszindnmi uasianbiomansaiagediemnlumalulad

v
=

e Specific bio-marker for diseases tHumsisaAuruazaIIna Al arswmdindvdslysiu A%He
amzposlsafiszauladnen thivgmyemnesiisdaFnuuazaunm Tddwiumaidadelsaludniogogndes
URZLNUEN G

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd




e Synthesis, assembly and formulation of biocompatible and functional nanomaterials Hunmswen
n3zLUMIdIATIZA Ul wasmIAnsiugnsvesansshdmesymAsiuinly Wslifuinasddmie
pwnaind liave Biflanauanuasdanndeiu iy mawdenasewnsluglalwleaviediiadu mawaun
Fageuasmstanaspdmiuansaniifumswanniaaiisanesd wu Nauuisvdelalnmu wazmswamn
nssumstugilielithavianiaiuensdnd Adeenslifimagadudn 1wy Jadu vissasluu

e Fermentation/ encapsulation/ control-released and drying technology Lﬂumiwﬁmmzmiﬁugﬂ

aumaszALlumns luswnesnaivanamnsas lasendurannisdugdeumaiBonmem

e Bacteria and enzyme immobilization \umaluladinazanznesiuanuasinasiuafisy uazioulsd
fifszansnmge usilidepazavi Willenaasianndu Tilussindnmlumsldonu ussaansniuuaiisy
waztoulmltie anldd ldnanenss

NSWNIN 1% 1UN19911398 (Resource)

ANNABININSNENT [Fun qﬂmﬂﬁé’mﬁuﬁ”’\iﬁu 30 AU (U5znaumpinddy uazkzieId) yuUssn
MMMAdunaealasemssin 51 460 duum Usznausie usuiiun1side (R&D Expense) 200 &1uum yu
Usznastiusyususssalnn 40 Suum uazsuieiesiiefifufuamznesziufgaamnssuiiosziu
gRavNITN e enanfusiduluL/A3e 100 duum uedasmsiufifianzassmionsiugudndu
ﬁuLmﬂmzﬁur"i\iqmmwnﬁuﬁlﬁ%umﬁmmmmg’m GMP (GMP Certified) WazdUFMUYARNTITY 120 UM

R&D Agenda 3 - Improvement of Agricultural Process and Control of Insects and Pests

R&D Area 3.1 - Nanotechnology for Pre-harvesting

RDA3 Improvement of agricultural process and control of insects and pests

2560 2561 2562 2563 2564
| RDA 3.1 Nanotechnology for pre-harvesting

| Products by using nanotechnology for enhancing efficiency/reducing chemicals for pre-harvesting I

{ KA 3.1.1 nutrient and plant production factor indicator, sensor and data evaluation system }
[ KA 3.1.2 Micronutrient chelator J
( KA 3.1.3 Environmental friendly coating for CRF |

L KA 3.1.4 Multi-nutrient soil conditioning / organic fertilizer

[ KA 3.1.5 Controlled release plant hormones/pesticides using bio-compatible nano-carrier ]
[[ Nanoencapsulation
{

|

(

(

(

Metal chelation technology ]
Microbiology for agriculture J
Bio-degradable/bio-compatible nanomaterials )

Optical, electrical, electrochemical detections & integrated system and sensor & sensor arrays ]
Coating/Fabrication technology )

)

)

Nanostructured materials & characterizations
Materials synthesis & maodification
Researcher/ Research assistant : 50 FTE
Total budget : 1,000 MB
R&D Expense : 500 MB R&D facility budget : 100 MB
Instrument budget : 200 MB Human resource budget : 200 MB

Resource

i
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AMNADINTISDRINATA (Market/ Business)

Lﬁa\‘iﬁwmzmﬂhﬂu‘;luﬂizmﬂﬁﬁLﬂiﬂgﬁaaguuﬁ"@']ummmwmmm walutliuwuhdedszauiiym
vanudu Taslawizeeeiv davnzevamunmninensluiuineinuns dvmnds anwiu anuganauysol
wazsmewnsludu udu Fedvransenusandniusinanslussmasmumainensiisas msftuganmau
LLazmiLLﬁImmﬂ%ﬂﬂﬁﬁm% EniuANNsIiil) vieanudasmIzaviy Seiduanusuiusesuiidaei
mugiuly winmsusulgeanwiulimanzastumamnzgniu Suflusgreiviiasdosiidayaidpesuiioiy
aunmaasiuluiuiifidosnsls rufausnusgewnsiigndesuazvanzanvoileiléingeiu Soivany
otheil sunsmhiennlumaluladamiszgnd Tasawlumsnsiaiasin uasUnusigevnmanse fiwy
Tufuuasly ussliilvmuanmsvantasssesluu wasenunudngizetwlasads mahavanshindngiy
wousjodhvihsnansamdndaie TaeldUFnumsiafianasnn wazanansausmsinmsansides uaznanszn
fiannmsUszynalinlumalulad swdvsnensiadu uaznsldpdunidvde Tagusunseauisiszansnm
g9 wiaituyAuiiden e linsusuupanwiuianugndes uazaamalsijofianniiuanadesns Seazily
gnsandunu waznanniinnnmsldis Sniainnandamemsinyns

[l
o

WasNgNsNa1AY (Key Achievement)

masiunddeuasimnnsussandunlumalulagifienisinensuazmsimzlgn (Nanotechnology
for Pre-harvesting) Tugavll w.A. 2560 - 2564 sjuitiuwdinsioud 5 naw Ysznause

o KA 3.1.1 3an52930 s2uuAT93R wazisuimeidmiusine iy uaziledviifinadanisimne
ﬂgnﬁ‘n i‘)uﬁ‘:\ﬁznumsﬂszmaﬁaga (Nutrient and plant production factor indicator, sensor and data
evaluation system) (flovandasldaunsaliedesiielusziuipsdfiiimsunasasausnemsiis sy
mafamuuazaTaseuiiededug Adanuddnlumsmztgnaulng dedesldnaunuuazidomldiogs
ol mamngaameiauazszuuame e i idnuhsuaswam i luiuilmnedgnld vieanansadnsa
Tuﬁuﬁmwzﬂgnlﬁ iie WanusafamuMIABULLAS LUIAANANTSY (real time) TumsAuANMSINZIgN
W le

o KA 3.1.2 a1sAlanswmiun3es1mewnsiiy (Micronutrient chelator) iiavnnnsldmaevnsiis
Towhly dniiflam@esmaazans selunswannsmsdanlapiiuassiafiianudhiuldmedanm wiels
neliifinuaRuradsuIndoN Wpndesne IRy uazthavsnevnsiduszlomineRsielenuddny wie
sroindszanswlumslisgensiiy e lifslsuslomiannsnewnsililssud

o KA 3.1.3 ansiadny dwsuiadsuifinilelifivszaniawlumsauaunisuanudesiiiuiinsde
alx‘ll,l,'mé'ﬂu (Environmental friendly coating for controlled release fertilizer, CRF) WIUMSITRLAZNEILN
anafey viagniansndevrdefifiuiinsdadewinden 15U weAlasiBeiAe) WaAwD T UGTINNA Ty
Faqunluitondnilsmuasmstanuasy esnnmsléijeinly edusazaio$ imsgadunniudnnion
wiu andsluiulugifelisansolsusslomild azaumuunanh uazszmslflupme vliRelEsuyTond
Tifnyszanaw uazneliAnuafivradsiindon
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o daa

e KA 3.1.4 faquiudpsiuuasilsdunidniisnnamnsgs (Multi-nutrient soil conditioning/ organic
fertilizer) Wiums3dbuaziann msw/wdoaiag ishanfussdusznaundnlumsniniaagn Janusulss
fiu uazilduvdd nfemsdungaswan talildianUgn Saqusuugsiu uazileBundditsnemnsfimeanzas
fumssaiulavosis Wasnnluiaguan Jaquiuugedu uaziedunidiauiffisnaneyszns Wy sel
fusuze mmaAazanNudemlEd Fedeiaiumamnzgniisléi wideidede s1newntion Feaawan
iR finANs e sIazEns i WelWmnzaniunsesuivlnvesiis

o KA 3.15 sasluuiisuazasiuldunassiinfisnsnsanugunisuanuass (Controlled release
plant hormones/ pesticides using bio-compatible nano-carrier) Lﬁumi’“ﬁﬂLLazﬁmmi’aQﬁIﬁumiﬁmﬁu
gsdfidgnalumsdulausay ndesesluuisiiianusududensasubivlavesis Taowuanspiais
enadnfuldimedinm vielineWiAnuaRuredvuindon wazlauialumseuaunsanddeansiad e
anmslFasiadifAuannudy

waluladivan (Key Technology)

e Nanoencapsulation mathunlumalulafanldiiednifiv wazmuaunstansdessinensis
pofluu ssshdnsieg Afuselomiseds uazanshindngAs TugUees Nanocapsule, Nanoemulsion %38
fuq muanudesmsesiy viamuanmideulsivhmamnzgniisusdazsiouaciui Tasuiumsiedusia
wodasifanudiuldnedinm

e Metal chelation technology msumnlumalulafluszdvluana siveiaasdunid asefiunie
wazwiinlavinszinansdundduazanseiunds anliifumsdan erSesnnensiisuazihasnnovnsi
fuszlumisafs Taofiaszandaminuiaivsnm msazats livhlviaansideanw anazneu wanh i
Tisansnhllduszlemildmuamwidaulaivhmsmnzlgniis Teorhimsfiansdaidanudniuldmedanmm
vise e lilAnuafiusadandon

e Microbiotechnology for agriculture \umalulagnsldqadn [Fun uuafide wazioulssd Hudu
angreadiUszanimwmswnzdgn Taswiuiimsidenldqadwiltmanzasseanmnsldou sudensida
AnuAvizavIaEniiflstaninwge udlidosazavin Tillanuasianniu

e Bio-degradable/ bio-compatible nanomaterials LﬂuLﬂﬂIuIaﬁﬁLﬁﬂ’;ﬁ'ui'a@uﬂuﬁﬁmm‘mme
gald vafanudiuldmedann deamnsowaundussiedeu sviednawsuiniuan sz Aeeg
WU 51MEwNIRY sefluu ssUuAngiy Swdsansdug Aselumshas uazdafaieisnszandamnly
mamnzgniie uazhineWiiAnuafinsadeuindon

e Optical, electrical, electrochemical detection & integrated system and sensor & sensor arrays
Humsianngaasaiaiaszuugensain wusesiiodumsnauausssatiisemeiedl il uas 3o
T ntfuwlasdygnniinnetald Waansnuansnassnanlusizesdiardoya wislugidunswis
ANz fUszAniamd uaziianabidansanaiagessunlumalulad eifiadszansaml
mafiamu aveaey visysdiladuiiinadomsmnzgniiy 1wy Uinusiaevngie anadu uss gumgd av

udvansdug Nl Tumswizignitas
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e Coating & fabrication technology Liunszunumstasieusswieily wazduguidinle lasfnm
TagaainfoulssinnwedmeinusTinmd uaswedweiduensd smiuindeunetuguiialy iweldilas

muaNmMIlaasesmnemasg danuiiiasoms lasnluiinszuvaumaniefiduiing uasiauasedis
UDENIRTILREY

e Nanostructured materials & characterization HumsUssyndlianfidlasadvazdivunlu andy
wallalumsdiensimaseudugs e limusndfuaziondneaizesans nalneangndzesatsseg isnansn
ihlduszgndlddumaimnzgnites

e Material synthesis and modification [fumswunans viasnulslasadvzaans waldimnzas
semahlUszynd uazsapaameumMIInEas WU mIideiamnziviamsdaudslassaiemsosnand asdian
iianSesmenaiy ansshdtysne Tuivasunuvdesededngiis mawdsuiagimdsisnsinenaunifuian
fifimiRawsiiatu Tnensauumsseg 1wy lalasmesusamiuolusiu wazmsléamnTulusuuousen
winl¥mamnzgniivszamsnmiiatu nufsiladeiiiaaddglunssuunmsieden

NSWLININ 15 1UN19911398 (Resource)

AnnFpInanswennstumwsan Iiun yaanside 50 Ay (WUszneusednddy §zaedde uagiAing
Tusgnanfiifeade) sulsznaddenasnlasemssn 53 1,000 &uum sudsznusmsumbiunmsdy (R&D
Expense) 500 awum ilumssmifiunuiddesedovmatadoviiafisnfuamsmeisduaeasiu ieady
NARATUIIFULLL/AFY 200 S TsFes RNz e mUMsTugsdnfuriduulussdusne sy
100 UL UAZIUUSEINUEMIUYAIINTIAETIM 200 A1UUM
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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
2560 2561 2562 2563 2564

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

Functional packaging for food and agricultural industry |

{ KA 4.1.1 Functional packaging for food and agricultural products }
[ KA 4.1.2 Active packaging for extended product shelf life }
{ KA 4.1.3 Intelligent packaging for indicating food quality ]

Controlled-release active components ]

Absorbent and separation technology
. Sensor and sensor arrays: material and device fabrication/assembly

- W

Bio-degradable/bio-compatible nhanomaterials
Printing/coating and packaging technology
Researcher/ Research assistant : 50 FTE
Total budget : 1,100 MB

Resource LR&D Expense : 600 MB R&D facility budget : 100 MB
Instrument budget : 200 MB Human resource budget : 200 MB J

IEEl

ANUABINISTDIAAA (Market/ Business)

Tupwian gRaMNTINEINIULATMINBATIANNFDINTTIINTR ifsvuAldusTy wiaUniley
wAnduifiogmeluriy wiussaiusidenanensiiileisu uazmde UssanBnwifiaifnanndu iy sansa
selumsbanyesewns visnaanamemsineasiinaniu vieaansotviaunmaandusiiegneluussg
At fasnnamnsuazndnnanmsinensiisengwanduridu fmsidendsmusssnedvesamsuay
NANAANYNSINEATEY Sudlasnannszuumsnanuazmssvne lifuwsegnanuazddming wazmsuilag
Tivtuzesiuilaa Baduamamdniidenaliinanagaidomaiassgia wazenafusunsosegunmeny
duslaa shsanufnmhossmaluladussyiog snfsmaluladazena ssdanfivnumlesasslugnamnasm
PWNSUAZMSINBAT tiBReuaLevIATInluagiuLazawan Auiumsvhauuenthu smidudinetisedy
nantios uazAesmIemaazaInay Fofu vrstuiimalulaglunsiieeny waluladmsmuan uaz
nsnyeEsuRuAmAniusieluussiue swdswaluladazenefifisadosiuonswdonsudsemu axd

v
(4 a v

Uarlpmldansuan §uslna ussfianulasadusafowindendustinn

'
=l o

WasNgNINa1AY (Key Achievement)

m3sfiuenAdeiTosussiusinfandfide Afvsslemisanagamunssuensuazmainens u
29T W.A. 2560 - 2564 sjaiiunAniug 3 ngu As
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o KA 4.1.1 nssqﬁmﬁﬁﬁﬂuﬁ'ﬁé’umz SMIUAIUANANIWIDIDIMITURENAANANINTINEAT
(Functional packaging for food and agricultural products) WuMIWALNUIITUTA BBIUTIVIDHLYID fifi
AN UM IAILANALMNT BN LAZNAARANIINISNBATINNATIEENEN Waauan anulasaiy
wiomandanuslna samilinnanaaAMINITINEAS

e KA 4.1.2 ysmydaiuvuusniindmiunsinaige1nis LaswAANan1IN1IsiNEAT (Active
packaging for extended product shelf life) \ilavanwandusisviafiansuideannam T laaNTai! sy
ussyfaiuuuuenfindwiumsbaeny Jewiunsiaunilanlifiasifimeiaiviemonw finsefuanmaman
TumsuihidereeemIuasKAANANINNMSINEAT

e KA 4.1.3 ussainuviuuuasasmiy Aany AsI98a w%aﬂoéqmmwmmmmmazwﬁmwame
A15NEAS (Intelligent packaging for indicating food quality) HiumswanNEesiRaNTRluNMIATIREsY
nARSUTINATIrEonden Fvanadumaiedl Fanw wiamenwm WiauaaveNan ANNUasady wie
ANNnIanEmumsuslna

waluladiuan (Key Technology)

MIANELaTNEUNEATUTSEnIeT WA, 2560 - 2564 azimsltunlumaluladuanlunsise 5
walulad fp

e Controlled-release active components lfinalulaginsmuannsanuasssssndny wenssug
mawsyivlaresdenuazuuefide Sodummglumadondosesenawdansudsenu lasassdwes
ndugUluguidy wiugady seeussy wisindsulasnssiionIuasninnanemInumns

e Absorbent and separation technology I#nalulaimsusnviansaadumeviosnsis 1iovzas
manela m3denanw uazanUFinauasiy Sefuamglumsidouidosesndnnaan wfegunwiied
nmahlvuslne maluladmsusnviamsgedusionan Sauasifenaiugwurosian Suhlugnsusnlay
Idanwugnmememwuazneadl Jagangudnanenaegluguilde uwiugady so9wssy winmdsulaun
flensuasHAANANINNSINBAS

e Sensor and sensor arrays for material and device fabrication/ assembly ldwmaluladisuzes
vidogavevisuiesnnmawanlasaivseviaglussiuluana niunmstuguleglugnse vietuguidu
gunsaffianinsaldmuuussaiusi (s viauianssansnmlumsfiama anasey vistiaunmwonslaunsy
s @erelsauaclinelsn ufeasisdu vismannassuguamenmslasdon Mnannzwnden
fugamgil uas WisAugu maszezan

e Bio-degradable/ bio-compatible nanomaterials mﬂIuIaﬁi’aquﬂuﬁﬁauﬁﬁﬂaﬂﬂmﬂﬂ%aL‘ihﬁ'u
TsmeBanmw amnsanmunduussyiasinfisndfgesasald uananil Semansnduiagienswamsaidu
vssyiuriuunueniin Wisussyiuriuuuaamefidanudasaiy wazliavoendsldivaonnden
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e Printing/ coating and packaging technology alulagnisiia m3tadiey samfivmaussy 1u
waluladuguiddy sl lunsuen magady washwswsesinuUssynd ldnuivmnaluladussyius
dmsunanturievnuazniananvmainenasldothaminzan WsldiiaUsslemigegalunisldom

NSWLINTN 1% 1UN19911398 (Resource)

AngpInaswennstunmwsanldun yasnsidesin 50 au yudsznaddeaasalaems 5 U 1w
1,100 & Ysznaudasusifiueiu (R&D Expense) 600 &1uum yulszanuamiudamlaseasviiugu
{ &

N9 du 100 Suum 1w Aovazenawiudfuinsenue g wasiesujuRnsenudes swussanud iy
avngunsalaginid 200 SN LAZIUYARINTITE 200 SULM

R&D Area 4.2 - Nanosensors for Agricultural Products

RDA4 Postharvest technology and food packaging
2560 2561 2562 2563 2564

RDA 4.2 Nanosensors for agricultural products

GOAL Sensing device for detection of chemical residue, food quality and agricultural J
}
J
J

product
KA 4.2.1 Microbial detection

KA 4.2.2 Chemical toxic residue sensor and system

KA 4.2.3 Heavy metal ion sensor and system

KA 4.2.4 Sensor array for product quality control

- [
[
[
[ Optical, Electrical and electrochemical detections and integrated system
[ Microfluidic technology
[ Lateral flow assay technology
[ Target enrichment/signal amplification by nanotechnology
{

Nanostructure fabrication and surface modification
Researcher/ Research assistant : 60 FTE
R Total budget : 1,190 MB
€source R&D Expense : 450 MB R&D facility budget : 300 MB
Instrument budget : 200 MB Human resource budget : 240 MB

ANNABINISTDIRANA (Market/ Business)

Tuilqiiunsmunuuazasaseundanansinens Hisnsneiadeiimsuazinieviannsglu
ViosfiAm s ld3umssusey mugiumsauguaunmwlumssudsuazinfiu. mInmassufeismsuaz
w3nsfiamnmspuluilagiu #Bmsidudou dosmsidunaewzinu uazdesasassuluosjifinsd ey
Ms¥use9 Usznaudusatendnnansinsasinewhmsnsasey Svanvatesia fuSnasnn uazldezey
nAATIREBULNY dawa liiNAszMsTaLi s WnAaNansInERsAYE ANz UM IRV gRu3lna
usnandl Sofinavhlindanamainunsusieiinauideussand ignszumumaudsuazdmeiviu
uazshatszing luduzssmsdmheludssmesssnasiogamwuiazanulasaivpeeguilnn smiushelssme
Fofinszumsnsasuilidunininn szdswadsmwansaivosszma Inpprafeduaniidwanuansinens
ﬁﬁmﬁuq
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msmsessumMsTudauasands guamwens uazwandusimainens idasuuideuluinanios
wasdfatwiidasnmaseuduiunnn devnmaneisnmauaziadevioinasyniluiesufiiims mamanuasd
fienadasnsiims uazgunsainsassviilinmesmudiousinaniesldedwnad asaldvaroio
Tunadisaiu [euazenn Tavenadsinanaldsuaan wislfiasesiouuindauialdmnaidn Seazvinli
sansmh Ul lumsnseasuauam uazmadnnsinaiviuiosfiimsuazaniuiiade

mahnlumaluladininunganss wu mahwluswsednldlunsiensiluanasvoansiad
wazmInseasuLdegaundd sansauvesnifiuisuiseial uazimwzesiinm Tasjsidhiiamansiain

Aenzidvidetdumeiinm uazasiisandenviedlugamunssnemnsuasnaniuriniemsineasldegn
anABY WU KAETIAL

U

.
o

WasNgNsNa1AY (Key Achievement)

masmiwnumesunugwseslumamsinens Tuzed w.a. 2560 - 2564 sjsuiundndn 4 nay
Usznausiy

o KA 4.2.1 mM3a2988ULHa3AUNSH (Microbial detection) uuamemsiduaziiumaianndemadie
Tmaimouay FeazldiBnsiiasnsanmaseuidosaunifiinares aansahuunsiasesids fanuustughgs
Tuszpziamndy Tdouldazan wazaansodunanalddpmem wanisldldsunsanlunsszaiana
MsmseaaudaqAunid Uszneude 3 duseuda (1) midsensieymeannaunluvdalulas wu symad
ABUALBYAIL FBEvITY uSSUNMAN ussLBena gumgil via pH savinas ipaumalany uazdnuls
Arwevaumade Probe fiflussurdiviesnsdaluana fiawnsaduiuluanavdowadiivangldatheiing
(2) M3IvBNUUY AALADN w%aﬁ’mmwzﬂmaqamm Probe ﬁﬁmmﬂi’uwwwiaiuLaqaw%mmﬁl,ﬂmmﬂ (3)
nsfinfinluianasey Probe vuiiuinveveyma lnsdunsuuazansiafils doclsidwanayszansnmly
maivuzesluiana Probe

e KA 422 UL 9asLazssuun1snII9dauaIsiaiinnA1e (Chemical toxic residue sensor and
system) wmMemAibeziiunmswaundomeiiameuss Seazldgunsaluazdinsiiasnsonsaasuasiad
anfeUSInuies Tuszpziansnsd aansavhldvaismetslunadeniu Idnuldazain ssnsaldsm
fugunsaluuniedeutheldmnaiin Tasuiumsinunsamedamsuas iansnsedutiung Tapedodnunus
awzshoaslasvaivlussauluans supaulumainidetsznaudie 3 Juneu f (1) epNLULLAZENLATIZN
Tasvademun il uaaenaern s LasiidaEy wihhmsanaseoumsaiiandidsuudon (@) Waunu
RadnialianNausalumswunaseinnsusazsila (3) PRUULLUATWAINIEMILazUNIal 1D
msldsusenefiuszuy SeasviWldgunsal 38ms warszuviisnunsansaasuasiafinndsySinanies Tu
seaznaTIAE asnsanidvanesetvlunandeaiu fanudelunmsldnu azanlumsiwnsing lag
T¥hatugunsaluunindsudheldunadn Seaansaldldishipsiifmsuazanuiiade

o KA 4.2.3 iuigasuazssuunisnsdasaulansmin (Heavy metal ion sensor and system) LL.1INN
MAdraziumswanssmaiame [Wied WWansaTaduiiuna Ineadudnsuziamsiizaslasauane
lavigwin Feazldnunsnluaziimsfisnansansessulansminifivinuilsy Tussaznamngs sansovls
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vanpisglunaidsaiu lnuldazan sansaldswiugnsaluniadsuseldsunadn sunsulunsi
AduUsznaudie 3 sumeu A (1) senuuulazwannlaa W LR LgaswadsA e Wiafifsa U
uhhnmsnsassylpssuseslansminiidysunatoy (2) Wanniufdudaldilanumansalumssuunloany
savlavzwinusiazaia (3) seunvunazinnnASmsuazaunsal Wemsldnuathediuszuy Sz ildnunsal
AEmsuazszuuiiansnsonsassulossuzelansminuinaiss lusseznamady sansavhldvuanssatng
Tunadsiu fenselunsléonu azanlumsienzinag Insldhuiugunsaluunirdeuialdaunaiin
FomananldlaisludasufrRmsuazaniuiisse

* KA 424 \wuizniazisddmiunsmuaNAMAWNAAIUY (Sensor array for product quality
control) wmsmMsITaziunmsianimemademeussuazmaiamalwi tansanauuuiuduna Tay
ndudnsuzianzivavesAlsznoulunandned SeazliismsfiaansonsaseuuazamuaNguMWHARS U
fifenamanvans uazfianuiuudsing Tuszpznanmag euldazan sunsaléutugunsaluuirdeu
fheldvnadn Taswuimaiaundumaiiamouas uazmatianelwit dunsulumaividedsznaudas 3 du
Aau A (1) sonuuuuazimulassasamain lufinaaswasarmelwihfidaiy wisedsznaulundndud
fidinaen (2) Wanniuidudaldiamnuasnsalumssuunesdusznouudazsinlunindus (3) spnuuy
wazanisns uazgunsal wamsldnuathefiuszuy dvazhldldgunsal 35ms wazszuuiisnansonsiaaey
WazAmILANAMMWHARA LT Aanavannvans wazienuiuudsie luszpznannng Heuldazemn Tos
T#atugunsniuuuindsuselduuneadn Seaansaldldishuipsifmsuazanuiiads

waluladinan (Key Technology)

MSANMI LRSI NAATUTISENI T WA, 2560 - 2564 azimaltunlumaluladuanlunmsise 5
walulad s

o mManTvinmpuas Wi [wihiadl uazssuuuuLysaMs (Optical, electrical and electrochemical
detections and integrated system) lazenduansAfiausinge TeanTARrmdeuss Wih waslniiad
issruUysinMsrasaNRRLaseasTaqu Tusdiase iewmunismauaziadesfialumnmaia uaz
Aaziansidathegnapsusiug Heluisaunwuazidvnu Taeiannifususeidmivaseaey uas
Anziluanaisanaiafiuazansdanw wu wusesuay wuwesiwihied viosusesinuiassauinly

MIRIIVIA

° mﬂtufﬂﬁlutﬂiﬂgﬁﬁﬂ (Microfluidic technology) \uwnaluladddudmsuai1e Lab-on-a-chip
AasavimMadensinsaduiansiasiasing) ﬁv’\aLmuﬂﬁﬁ%mlﬁ'mLLa:LLuwmu (Array) Tmm‘f@ﬁ%ﬂuqﬂmnﬁ
funvudmiuialsnuasandn wisluanadhwneludstvaesnan seuwmedawadlWiswmiumaia
Uszananalusasofiad welfifugunsainmainmaudlsussnnde sludsamnmevnsuasnansios
manens lasgunsnlfunuuaslsznaumuomaluladveivagama swmuanmslva sudduanweieg
sauneaddy dunnatanazsnana wisnsmoduanosnadaluid s lWldgunsalitldnulave
Uszndaanldane fuszandamnge waziadauthoazan waluladwanildunmsa$egunsalduuoy Toud
Microfluid flow design, Micro/nano fabrication Lag Optical/ electrical/ electrochemical processing and

analysis
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o walulafinsluamuuursu (Lateral flow assay technology) \umnalulagiiinanmsnannenu

aaa [

sznilfisenmesduiussnivluanannasuuaslnanadmang fomuefiuvaziinw Swiumalulad
mauenas lneodevdnnsszansuazmgaduiisheiuzeasuuTansiiameg 1wy membrane s lag
nduwaluladiona azamnsoinnganyaiaduuuusiiase Juld Sedssnausmenssenuuugduuuaes

a

anTein MAwNsiniagdaimeiivianzas malenluanahmnyg madensumeavietaquilufiasls

[

\Hushnsain Feasdesfiasanfvanfiamsizeyiaguilusiaiug Wotedisnanmadn uasmamaniiz

D.

N mmzaﬂumsmawwmqm AN

° u’f[umﬁ[utﬂﬁglumﬁsqL‘i‘]’lﬂ&l’lﬂ (Target enrichment by nanotechnology) Humalulaifiande
auTRumdneveymeunly uazshaindseynd e finanusunsalunsnaiavesyanss wisisuisos
vszimehneg Tifanuluazanuuiusgeiu Tnomseseluanaidenadmnziuluanadhmnsiialaid
fusymeauiman uazldussuimdnlumsusnawzdnluanadhwneiaula feglusietneds wWehly
anviansiael Wumsihlimetheiidesmaiemzifiauuignianntu sivilfeaansoildszyndldiy
fnthemeniiin tiadnidaniomziatoadiiauls

o nswAnlassarounluuazmsuiuudesnwituia (Nanostructure fabrication and surface
modification) Junsmnnisnslunmsdoensdoyna wislasvadwnluziiaseg Tflaadfiawe
auRBeuss viidolnin viedsnmaianniamnhiliianifiowsitu viefauRawsiivanvanstiu v
maUsuusvanwiuinvasTamunluiidoinsmzitu Wiianumanvans feanamainaneidaed uazauiing
Mo uieliianua essnsnthlvyssandld uansauiumaluladdnbug sely

NSWeNIN 1% lUN19911398 (Resource)

pnudpsmManswennslumwnldun yaanideluanesieg wiu 9adine Insnmansiinw Suad
\ndl fagenans #and uazimnssn Swiumsineas aaamnssne s uazmaluladndomafiuiien s
&1 60 A (WUsznousetndde was§EIBITY) JudsTaNITeTIN 1,190 Suum Usznausieusiiung (R&D
Expense) 450 814U quﬂizmmﬁm%’ué’mmimea%wﬁugflu 2 15eUEMSUALLLULAAEWNN 300 AUUm
uazvulszanusmiuinvngunsalagid 15U Atomic Layer Deposition (ALD), Potentiostat, Sputtering system
WazszULAY 7 $1uu 200 duum vuusznasuyaansITy 240 duum
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R&D Agenda 5 - Nanotechnology for Future Energy

R&D Area 5.1 - Nanomaterials for Energy Production and Utilization

RDAS5 Nanotechnology for Future Energy

2561 2562 2563 2564

DA 5.1 Nanomaterials for Energy Production and Utilization

Nanomaterials and Nanocatalysts for Commercial Renewable Energy and
Biorefineries
KA 5.1.1 Nanocatalysts and membrane for Biorefineries and Biofuels
KA 5.1.2 Nanocatalysts for high performance diesel and petrochemicals
KA 5.1.3 Nanocatalysts for CO, conversion and artificial photosynthesis

Catalyst design, synthesis and fabrication

Integrated engineering system of nanocatalysts and nanomaterials

Molecular simulation / Process simulation

Catalyst performance evaluation/
Pre-Pilot prototyping and manufacturing

J

)

J
Researcher/ Research assistant : 150 FTE J

Total budget : 2,100 MB
R&D Expense : 700 MB R&D facility budget : 400 MB
Instrument budget : 400 MB Human resource budget : 600 MB

Resource

ANUABINISTDIAAA (Market/ Business)

maldfagifilassaivsunaunlu eafeguUnsaifiamnsanfandessuanmaniunguiidasuouiu

]
aaa =

avAdszney aapasufsuUiisenfianuaansalunsiananie ngumw wazanduu losasndnis
Ufisenfianansondndamwasianm Biofuel) laun llafina fwasiialud Wowdveimeeu MILANAMN N
fadamwiemniusy matnifusazudsgfseniueulasenlodlUibuwdsnu uenani Sevmluimawie

aaa

fsviiBndmiunlssudunallfiuansiaifrnwiifiyadngs (Biochemicals/ Biorefinery Chemicals) Ll
wiviwldguen wazatuayunsaiassgiepuiinmm maluladlwidesfulsclonidogurunazmea
gaavinssutieanuas dulilugue (Zero waste emission) @NansnanfuUMIHAANASIIL LaziNaBnAdBY
Audiameulemensldwasnmumaumiludssng
flagtumsidewanndundsouisnlianusuladumasnuazein wiemslsinaluladfiduinsde
fowdndon 15y mahdse silansangudloladuazezgiluane fdnanuazlasvadvuaunlumns
wlzwa$3am wiiawaaia 99lURS Metal Organic Framework (MOF) anl#fifiusisvufasenluljisendls

]
aaa =

naadusissuizen WenaununisldasazasnsamUifigndianseu uazaveesdefiduisdedonadon

aaa

Funun ety mMsldissufisennluasildnszuiumndnfuiasifonden wazauamnnly

aaa

matdenifiaufisenamzmuznezasluana fetelinssuumandafivssinmwanndu awisaanmsiia
Ujisenilidesms uazaamsifinzeuied bidesms wisnsldeumalavenaunulanziinszna (Non-precious

aaa

metal nanocatalysts) lAgMSEANMINITENLFILATAATUIA ifmlﬂﬁqmiﬁmmﬁalﬁf\mgmenwau Hybrid/

aaa

composite nanocatalysts 3zasIANYIEANEMNBNFITIURAFeN [dIn TnFeidunsansununisndndn
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aaa

¢he uaziiarinyszandmwmewdsnulifianugeiu maldmaluladiiseufizeunlu lnslfusatuwdonu
nszulumsulsq) co, yalufedunase 9 Fedumalulagiifiaonadulildgluenan feiimsisana
vignivoewaniudt Sofussifuddgiazaansaduindoulimaluladfiaudumuanndu wu maiaun
wawsulumsinaumwlvlefne uazansiediuyarinananndiana sy

[l
o

WasNgNsNa1AY (Key Achievement)

masiiwnuneimuiaguiludmionasuiasiownges muuuithnemsddfouasiaunnly
waluladaduil sjsuiundniui 3 ngu Ao

aaa

o Fusajisemunlunaswaiusuiianswdnasiaiitonmuazidaiwdedinw (Nanocatalysts
and membrane for Biorefineries and Biofuels) lnnazsnifiumssiaiiiavluil w.a. 2560 - 2564
o Fusvuiteminlu (Nanocatalyst) Wiunsdinen Fbuasiisnn MsgenuuuLasfaATER MIAILAN
2ua U9 vidalaseade uazevddszneumviafivaseymalavs uussesiuiifaneeglusziy
wluwas Sofusmidafidoiicensnsesiumsdeiuiiiuingaulussmafivannvans aansn
\dennguwandnudifisesnsldetefidszansam swdvszundsuinsaluazszuumsdausn
wandeide Wesesiumahnuzesiifeiisennlu uazldwinfusiidesns wu dima
nandun3d fusu uoansged lalasiau lulafhs uazlulolndwes 4av
o WNLUTY (Membrane) WIM3AnEeanuuLardannsimnusuiiilasadvssiunlu Afauis
maldsnrufivanzay dmsumaiisgunwansedfinw iy thmansasasunin fausu a3
oofuninaiinser 9wl lolefs mdvsulasenlsd wazlalasiau ldud myvilvuignives
asefiianwiideiaszinndana wazmahirlulefedemnausansuazrmmwdseugs 1303

Ul fhudamaslumazuas naunuinesssnamni (Compressed biogas, CBG) wazmswan [wih

aaa ar

o Fusefiteszivunluiiendnfsanunmganaznniueitlasediiduiasivdwndon
(Nanocatalysts for high performance diesel and petrochemical) [umsldisvujn3en LLiJigiJmiﬁy'\‘iﬁu
nningivlutsema Aifuhiuiovieluiudnd Afdnsaluiudassgeluifuwhiuldud Tulodianmunmg
wazAsadoiaszd ifauAinedomaegs deduuessiisiitouazmaluladiishnihmahdhainse
vszma Insasyhmugiumaiannlsesnusuuuy indendoveagmaensu smequamwgsninhiululodiza
e 1t swnsaldnuluedsseudld Indidserudiunnweada weinslivmaiaussuumaninlalasiau
Forfumsdoduddnlumswanidie uonanndiaiunmsszydldiisejisoiiwaundutugnamnisu
PMosadifiisdoaiioinyszandnmnnszuiuns Juiiestuiswindausniu waziinnadanluig a9
WAATU

o it uiilfuyssuasusulasenlzduacdiang Tunszurunameaiienudaunaziad
1B9uay (Nanocatalaysts for CO, conversion and artificial photosynthesis) Tapazafiunssiaiaglud
WAL 2560 - 2564 WumaAnw Aduuazivann madennet e ldmiseufasenfifiaunasedunuwasid
auiAfAlumafuiiBnmagadunazmganauuas sl feidnfitenduamiaedlih figanen
MURBULUUMIE AT La IUsTINTNR LS (Artificial photosynthesis) Lﬁawﬁmm‘smﬁLﬁugaﬁhuazlﬁal,wﬁo

A1
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waluladivan (Key Technology)
TFunTumealulagnanlumaise 4 walulad Tagazsiiunislull w.a. 2560 - 2564

o wnluladfnssufiten dgadyu uaziangwiu lasaziiunsdouansiiimansazensanalide
sasnauananfveviagiduensiauldd Taesiinveviag ldun Metal catalysts, Metal sulphides/
Phosphides, Metal oxides, Nano carbons, Nanoporous silica, Nano zeolite, SAPO series, Metal organic

frameworks uazAaNWaRABDYENIIWENT laessvUisemail aslanusnzianzasdemsiinUfiseuuy
s mNMIUIzNA g

o waluladimnusulugasmnssawdssuuasiafidinwm Tumsdansiusiusuiisansaia
enausansiiundadudild WesnnlasimlumsudsgUasasdunifinnssamd asiadunindurinauid
anau3gnden Seflanudnduseheiviidedldmausussivunly ismansodaienasiisiesmsldetivians

Wzay iy nadszand ldulugaamnssniafidanim

o MUilATIELATNATDUTUGS

« MAFEUANNENINIAUMITUAREN luszuniildnesgu snansmhdayasszdiumeimnsam
wazmInanuuLUWIaNzenewa [§

o maassuaNTA iAo NI Tnsmslfinalulad X-ray analysis %ugx‘l 6iun X-ray absorption
fine structure X-ray diffraction LY X-ray photoelectron spectroscopy Tums@nmnlaseaenlu
wovsLiUizen malfinaila Chemisorption/ Physisorption waz Infrared WaRNENUSINULAS
AMNWDEY Active site 1ziu 2 AnaTunsa-ws wazanudulave s saludenaiiadu

Electron microscopy

e nM3d1masuvuluiana (Molecular simulation) WAN13318BINTELIUNTT (Process simulation)
o msléinafiansmuin Molecular simulation Suiflunisavuuusasslaseasetamnluauia
wazmsdwndismaiamaiafinonfiamediugs Wenmssonuuuuazianniaguiludmsy
msldnuanzenu Insmaiiamamuiniils [§un Density Functional Theory (DFT), Molecular
Dynamic Simulations (MD), Time-dependent DFT L& ab initio fiansnldasuny epnuuy uay
neandinislaseade andfidouay audinvgumwamans waseuasi wasnuanniou
anadashlumaiinindeiafivesiagiiauls udu dayadenanifudayatuguddylu
madladedniAmfungAnssuuaznalnmafaufisened Mdunamnanusesunsizenifiu
usega/wsendnszriveznanuazluana lnsamzideiagfisuwadnlusziuunlumns Sedeya
wahifialdenn wievensdliamuaniald Tasiedpeioludasuftfinmansy daiumeinaiise
gmhanl#ifuiedeefialumssenuuy wasimneauifvesiagunluduge deumaimmnanduuy
seduvaUiamslgiunouideniyd evilinszuumsideidams fanafnnhldetne
pnABYLATTINSMNTY
o m3ldinaila Process simulation lumsaanuuunszuums dsuUfnanl wazmpyfiansd

ety sanludvmssanuuulseeu
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e Pre-pilot prototyping Wusagnesunennuuidessiuiosjiinms [Uiflusunedivaduludnwuy
Tsenuduuny fezaansalidayamasifiunuadslusnmzlndideslasnuwin sansalddoyaideiamnni
AU wisndenen

NSWLINTN 1% 1UN19911398 (Resource)

AwdeINsyARINIluNMwIIN LA YannT3TeUssinn 150 Au sULsENdIaE 2,100 &uum Uszney
A28 SUALTIUNTITBLATWAILN (R&D Expense) 700 a UL qumzmmﬁ’m%’ué’wﬂmqa%wﬁug'mﬂﬁzmm
400 durm FevisdesufiiAmsiienginageuifv it vussnusmiuiaviapeiiodstano 400
gruum fegnuiA3esiin anfi Standard catalytic evaluation units (Gas phase unit, Liquid phase unit,
Multiphase unit), Mass production unit of catalyst, Materials Extruder, Materials Grinders, Automation system,
Gas Chromatography - Mass Spectrometry - Time of Flight (GC-MS-TOF), Liquid Chromatography - Mass
Spectrometry - Time of Flight (LC-MS-TOF), Atomic absorption (AAS), High Resolution-Transmission Electron
Microscopy (HR-TEM), Field Emission Scanning Electron Microscope (FESEM), X-ray absorption fine
structure (XAFS), X-ray photoelectron spectroscopy (XPS), Chemisorption Physisorption, Raman spectroscopy,
Fourier Transform Infrared Spectroscopy (FT-IR), Inductively coupled plasma-mass spectrometry (ICP-MS),
High Performance Computing (HPC) Systems WAZRLTINUUIEIN L 400 MTNNAT wazsULTEnuiY
YARNTITE 600 AULM

R&D Area 5.2 - Nanotechnology for Energy Storage and Saving

RDA5 Nanotechnology for Future Energy

Nanomaterials and nanotechnology for efficient_ energy harvesting, energy storage and ene
saving
KA 5.2.1 Fourth generation cells and photovoltaic materials
KA 5.2.2 Energy harvesting devices and systems
KA 5.2.3 High-capacity Battery and Super capacitor
KA 5.2.4 Energy Efficiency Light Source

High performance electrodes/photoelectrodes
Nanoporous materials
Fabrication processes

Catalyst design, synthesis and manufacturing
Pre-Pilot Prototyping

Researcher/ Research assistant : 110 FTE
Total budget : 4,570 MB
Resource R&D Expense : 640 MB R&D facility budget : 190 MB
. Instrument budget : 3,300 MB Human resource budget : 440 MB

. IS, WS, I A ISl
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AMNADINTISTRINATA (Market/ Business)

iaduavanfindaansouimudianmssuiaguazmaluladfifugease lasfisadusvorfindye
il Uszneudsgasusvimidenluay waduaveniinduuumoudunes iwaduaninddunsd uazioas
wsvefinduuuiang lavin vieizindudlude wadusefinduuumesanalnd (perovskite solar cell) Inpizad
uwsveniinduiinddonliuas Wumahfasnly dogu nmdsueenled anlsifuianiugn delimston
ssnduAnuazdnnszualwin meldnsnszduzesuaverfinduazuaedug aansmhlyldmeldaniy
windanfivanvans Tusnsiladuavanfinduvuiwesewalnd daidu 1 Tu 10 voemeluladiliiu Breakthrough
Tud) 2556 Tnsfwannmssuamyszansnmlunmswasundenuusaduluin (PCE) agmaisy melussey
nan 4 T (Haqtiugediv 21%) medafiaasnsldasiainnign ANNNUMUTBITEE LAULRILEY LAZNIZLIUMS
wﬁmﬁugﬂﬁ\‘hﬂ saorauly g Tumswann Sundaiurisad uavonfinduuul@ee ¢ (Flexible perovskite
solar cell) MnMIsAMaANMsalzadaaTuidunsnan Lux Research wuiipaauwavafinguuuwasanalng ax
snsnpangaaaldmelu 3 - 51 (Molull wa. 2562 - 2564) lupuziiuFn First Solar el whazld
wanetvdoy 10 U feaziundndudiiaduavaniinduuuiwesenalndnvimielugewndsd

Tughupevipdosiifialwihmeslusi§nmsn (Thermoelectric generator, TEG) Wil 2557 §i51e97u
mMsdszifiuyamnemsnaiaeasiaies TEG Milyamgeds 8,585.5 Auunm uaziisnnmsidulaniensnain
\inTutiilaz 13.8% CAGR (Compound Annual Growth Rate) Sumamsniinludl 2563 aanawes TEG 81adl
yargeile 19,169.5 &uum difidevinandedives TEG wanesems o1ft engnsldouiisnuudiy
mahgeinenitiesnn ansdislunslden uasmssdnlwihlnsynennmsUsssfsizeunszan senelsfina
TEG ffufidadinEosnmiigeuazissinsnmiideaaudnes mnusaaamalsuiiuil Aslsusidminie
Tswadauddiin louylsy uazdwimdesaslan Tsusudnmwdeiduudswasnaimnniign asannfimsly
swgtnsaimesTudidninlusasudluBinaiiinn deezidudundndunaalugaiiluzaed 2558 - 2563 Tou
Fpudfindduuvnsnan TEG Wususuaes uifisnsnmsifiulagefigaiiv 18.3% CAGR iflavand]
maivlnzavgaavnssalunmwneaslouiifusgenn ududsmunsldonuldifu 5 dufe sasud eame
natlesiuuszine gaaminssuswas uazdudug Inssanmsiduladusimeuazmstiasiuyszimeings
anniige uinsls udunszneusessosudiigeiign Nnussadndumengransuazmsdios eszaamsanuasy
ATI3UNTZANINI0BUG LABINSIUMANTIE M3 TEG snannamuisumaniiv (Waste heat) 39 \Jugaisiu
yovguUnsaimesludiannin Semansafundundsnuanudouiimasiionduindundesulwinld lul) 2558
gUnal TEG hlanldanudoumsiivifiuumsswdsnunangeis 81.75% dvAnfiuyarmmInaniy 8,183 du
v wazdofunliiumaiiulaiiged 13.3% CAGR infl 2558 fiv 2563 Feazavnaliyarfiugeiulusnidu
N3 15,050 8NuLm UIENERAR TEG ‘Iummm‘h@ﬁ’ulﬁ wn Gentherm Inc. (%334) Fefisuutenmanaiade
33.5% lunaialan sa9asan i@ 11-VI Incorporated (@%334) WAz Ferrotec Corpoaration (njﬂu) Fefisuuyy
Tupanalan 19.7% uaz 16.1% muady wanant S9RUSEW Laird Ple. (avswenandng) Sedauuiivly
ARRaAvduasN nuIEmgnanmanidesmsavaglunananamnisumesludidnnin Suiudpeinnn
winnTsuuaznandue v Sviiuszansnmgs uazdosasulumaluladlmifeddowannmaluladduiog
ApLiloy
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maannuiseiniuwdsnuliihaunwgs 01f wame’d uaziifulszaarnags danwddgyethg
fuenadegmamnINMINAngUnsaiLAmIetinduuuwnw wasmavarnamamnsseusud i ueneni
FefinmmhuoanesanaggelulduseTosilududu wu sumsumnd oama msmns mslwih as1saploe
waglFifundsaumnnunaswaseumyudou elimansaldldnasanan aasaisiuaslififumun demnil
wamasuaziivyszgenmgsiaiuiidesmsvasmaemisnuilan waziyaamena Taefimsneau
41 (e9uBDY Frost & Sullivan (2555) @vifusvdnslidmusnmnuazdduseaulan) anudesnispesaanluy
msldgunsaifnifuwdseulssansnmgedsasifingu 7.7% siol) wazsunnvosnanahidl 2562 azatjiisn 4.2
sudum laofl 80% azflunannzasuunmedsiinuszqnlmildnneda lasawzunneisiaaifivlessy

dmuATanmszowmana ihiundusvasaldisainu vasawgosisaizud vasanziisy
Uszandnmassiadsuasainssamasluiinyszana 8, 50 uaz 60 guusengd masdy wazmdsgnunuiisng
viannlaloawauas (LED) feonuuuldfimavuavainvdamaolnihanniu TauandoansiSosuaaiie ¥ia
wiilauuavsmlusssundiinniign fomswanfuazauauimaslwin Jefaduiinumsmwass COB-LED
(Chip on board-light emitting diode) fifUszanSnwgeszau 100 guuusiaing fyarinann 8.99 uaud LM
Tu) 2558 fhemaniignnimviasn Wi lu@e Yszanu 45% Tnemelufl 2563 azAnifiugas 78 % vasviasn
Tuilmnaile Tnssnsnsavassnszusdidnassunnnisnsedusenszualnihimianivase LED fis 100 wh
azvildnasn LED gnutvnainlusuinnle

]
= o

WaaNgNSNE1AY (Key Achievement)

e KA 521 '3'ﬂq‘[wtm‘l-'mm§nLtazvﬁﬂéqﬂﬁ 4 (Fourth generation cells and photovoltaic materials)
Usznaushe

o waduavafindaiiaddonliuae uisaduaverfingfifduszandnmge uazaansaldold
meldannzwadeavainvany 19y Wuiideigumnismiags

o Fagunluwoslnmidioalasonlsd wewaundssaninmwmsgeaduanstiondvasianunly Feaz
\funmsiiaszansnmassmigauasaasinlndidninsnvevizaduaafinduiadionluas

o astiondUstAninmgs uazannsadanidldotneminzan onanisaduavorindiimanzan
fusmwuwaden wu maldmeulduaveriing nsldmelfuasgesisaisud

JumswingasduaverindsiaddonhussUssanmugs wazianunumusamsldnumeldanis
wndexiivainvats wansaauaseiindednddenifegmslinunnninid deaansalsineluaiansid
anuduLaes wadvidausmanvans Wumaaununslfunineideionsmslsvudu aamszeatig
wazvnzibiduiinsradewndan 1wy szuuedetesuseiuuuline szuudnmenutasads mInTeiy
Yszrnsdsieuieed dundniurilssimeaduaseinduunmesenalnd Amahazldsumaianunduanls
o Tfun uwawads wunldweld dwdusdovneiulnsdwifiede visfndaunsuidomasenthu vianszan
81A15 “18%

e KA 522 szuuuazaunsailumsifiuifieawsseu (Energy harvesting devices and systems)
Wannavusshsgamiufiuieamdenuniosszuy Jeniundaiug 2 ngu [dun gunsaismiwasundenu
uadundenulni wazgunsnidmsuwasuanuaudundenulin
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o punsldwsuwasundsnuusfiundenulnin wadusseniindiiazsiugiulunnanazdo
o1deiaquilu 15 TiO,, CdS, ZnS, CdSe, NiS “1a" wazashvihwedweiuareailn Wusn
wagulumnan (ﬁqﬁﬁmmn"s’a@uﬂuﬁmmmLﬁn Sefiiudiinann Seanalaiuaslvnszualni
Tdnn dwfagwodwsfuuuasivimhiianuasnsoganauuasldd thwinun Teeenldl
wanvin dvgunsalmandanansaldluiisamienauds vioduuvasiiiawdsulwin dmsy
gunsalluanniinmaiaiiagvnslina

o guUnsalfwsuwAsuanuiewduwdenulnin wiseiidalwihmasTudidnvdnansnsayszynd
Tuldvannmansyszian usidimsldinniigeluilagiude mahanudoumasiisnauanlsn
Tasanusoumdsivihanlddmsu TEG ldudanusounniadassudvossosud Tsenundn
Fuuud violssumdnnd Afianuanudoumasiiviunuinn TEG Seaansmhldnuiiiad
anudouiimasiomant ndvanldnmuiuwdseulwinl#Enass aunsalmesTudidnnindeaunsa
illsifuiedavindalwihuoww vishlfususeinredvibidesiunnodiiaide
w93 1Huwdsuwdsnuanufoumdsioiuluin Seuvgonldiiu 2 Uszian de gunsal

Thermoelectric L@ Pyroelectric

ol '

- Thermoelectric generator (TEG) Lﬂuqﬂmmwmaﬂmamm"s’aqaawﬁmﬁLmnﬁmﬁu (vt
Hurilad dwdndreniaiusiiodu) Seseeseilidooglusinuifemasisevgumgil e
vnliiAenwas Wil TnsundAudiiseusenisansa awvhliiAnanusmedngd lwihaglu
32A 100 - 500 LLV/K (LLazmm‘mLﬁu‘lﬁQ\ﬁTuIﬁ Trsmahansiafunanee 4u) snansawiiuion
WENIUAMNSDUINUNANFNNS DENIRRINTANE 151 WaINUANKTaUT [Fnnnewizes 30
wasniing ansdeumieivnnuvasaug nnesesdng uaslasadvenms wisududanudou
Pnsemeysd uennniiu Tuga TEG divdasdanuiaiusragungiiuazanaidu fogmsld
g wagbidufisdefwndan

- Pyroelectric generator {Wugunsalfisnunsawdsunisuwasunlassesgumgiiiunszualin
wiaanusednd il showedeiunannsees Piezoelectric usifimiiindeiuian
Thermoelectric wazfidalaiaufatan Pyroelectric ﬁﬂfs']maﬁmﬁqmwgﬁq\amnn’h 1200°C
vilvisnsnsmh s uifisfiaamgiige Tegiufimsdunuiniandmoannedweieiia Polyvinylidene
fluoride trifluoroethylene %38 P(VDF-TrFE) uaianianiinanila Lead lanthanum zirconate
titanate (PLZT) mumL‘Uﬁﬂuwé’\‘i\‘nuﬂ'nu%auu‘;lulwﬁﬂﬁmnﬁizﬁuqmwgﬁw‘i"}

e KA5.23 ﬁ"uﬁuﬂizqfi\‘lmmLtaztmmmaéqug\‘l (High-capacity Battery & super-capacitor)
wiveenifiu 3 ngu oil

o vhialwih dnsenovesuuneed wazdfudszaanugge Janilsvhinwinfuileddy

avuuaees Tnsanansoudveandiy 2 #ila Ae iaqd’ww%uﬁﬂ%umimm (@nn) @ LiMO,,

LiMn O, LiMPO, (Ieifl M = Fe, Ni, Co, Mn, Cr, Al uflusiu) uaziagshminvhdauslun iz

unslid Sanau Hudu dwdifudszaanuggeeztssivdnntagiidiuiiduiann wu fag

A3uaungu Jaglavzoanlod uaziagwalmefhlnih Judu laedalwihiifasdoszivgan
Yagifanugnengufge (hfldiaaUsnnales uuawmesfiawadn wazihwinwn) &

q 9
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anaadsTmaaiuazanuiougs Ghliinswasuulamelassadeouldomios nande
wazldnuldeniun) danuifiuiuredlfuazdouiadansm danutasndoge uaziisianligeau
wuly Taelugng 10 9 fikuanldfimsidouasimunduianesduduisluimsosudaunn
Tna) antiAde waziinendsilan uazUszauanudiSalunsdoinszyiiag g Afaua
matadiniis swdvsansondniagmanfunnansdeduiifisegn 1wy maataunludaeeu
NNUnauin

o fannszuMsszivsadiadluin Wianuvmnuiuidsuazwdsnuige Wosannlu
wwmeeTusazisad fawsznavvasialwihifuduildinifuwdsnulwinaadiu 3o - 40
wosidud Tasumnesuatlambmiinessuumnsimusduwiniu Tassuiimdessfusulseney
filiAdeviumatnifowdenu dofu Tulhgiuldfussmnewisiiausnansideh awnsn
Wadndnsnueosia i luesd uazanszsznalunstsziug vildmansoninead
wuaee3 [FmaSiiulszinn 3 wh uaziuanamnuusssidsuazwdsuldiniuunines
wiindfiunlppauuuniin

o mahlyszyndls lusuiidosmstiwinasnn wwawmeiluilagiufiuszaniamgsann an
wnianansaldldfuaunsaldidnmsetindsuaidn Aidesnswdesnuiiss 1 An Tegnimnns
sansals lusapud i dsiasaansalunmsinifowdesulusedy kwh Tassnga Tafinsih
wameisiamiluyszgndldlunuiideemsldiwinsnasnn 1wy midasouunineisiad oy
Toppufifinnusmansalumafniundssuzinn 40 MWh 289 Tohoku Electric Power Company
Twsemadiu

swsunsadeduninsuridurh ldwansuuy o

o LHRRLUALADS (Battery cell)

° ﬁ’JLﬁmJizﬁgﬂ’nsz\‘l (Supercapacitors)

o LUAABIURA (Battery pack) FUENOUNNTAT LALLM IR ULTAR LAYIZUUMITANITULALADS
(Battery management system)

o szuuinfunasulniwuulausa

v
=1

lovoraussynd [dldnaneguuy Al

o lanifundsoulnilugunsadidnmsainduoumwamuazld Tusuesudlnin Wugunsaliviwehil
\Huumsewdvnumanlugunsaldidnmsetindeiner visansaldonugunsnivaniuld laslidos doudn wu
Tnsdwitadauil ndasdnegy aunsalmsuwndanadn swdsaansaldiduumsenasoumanlumsduirdau
susud i Tnslidoelshiuuasisssned wu sosudinih uazsovalwi

o niAuwaTUINTNFITEILULWANY (Power bank) u‘;luqﬂmniﬁﬁmﬁ']ﬁL‘]‘flul,mai\ﬁziﬁa\ﬂwﬁwum
i Tawauannlddmsugunsallin uazeunsaldidnmsafindaunaidn fianagliihyszana 5 - 50 Ah 3y
funnauazinnuesisaduunnsimely

o unavinifundeulnidsesdmiunsiwihuazassgdlon gesesnesasmslduvaeiniiu
wasusAnBawge Aemiaamsasslselwinlvsiansusuasiuanudasmslumsldiwifigeninng lu
1eteggMavest 1wy Tureggrumaestszmediifue wazluggiouvsstsumaluaniou msldwaseu
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Twihdisnuu 3 luuuness uazdifiuvdszannuage Wstia Peak demand avansnsanauauassoANfBINs
Toviudi Taidowaldosiadowndan liUassfaiSounszan uazlisowhansihld viliddsznaunmsannszen
Inilugremsldgege ilidwdnlwihasnsoassuulunsailsslwihuasndalwiuisienald awnsn
ADWANULAFILATZRD 0.5 - 100 MWh SufUauALass U BN LUALADS (Battery pack) fifnd

o unavinifiuwasnulnihdviunsewdsnumaun Wy an uazuasefing ANNFBINMINEIII
gavlan uazanudesmslumsldwdon anundviliuinsdefvuiadouiiingedu vinliilanasevings
ewduiasldwdsnunnunasiifuszaniawuazazonn lasawzwdsnulniifianannuaswdonu
viuLiB (Renewable energy) 1y Mnuaveniing vioan Feiilvldatramandfiouazivalan agelsfinu
msldwasulwihannumsswasuuaseiing viounasndsoumyuiisudug sdnfiuszaniam Sufusios
oAb unainAUNASOUIWINTF 1wy wameSeagge uaziiulsygraggy

o KA 5.2.4 unasiiiiauasiisivszinsaw (Energy efficiency light source) nMawanviasa wi
Uszansnmgeluswan 10 - 15 ¥ azsznausianisdssivguasa lwih 3 wuy
o WAINMIDBNUUL COB-LED wipliussainiifimnuduuasnasanlngifssiusssuenfves
MaNBsTRYAY LazIiNmALaairNEIAGY 683 lumnsTiszanEaIw 130 - 150 guy/
Yod Tneaansadamsiuasiieananviasn LED fimsvnwdeunsusiosas

a

o WNUszAnSmwaawasn LED diumIszuneanuisusannniangusevdaneu aileeiu

o v

maddssuasiienuidnanay 1f10931n GaN uaz InGaN fgaumnfigediu Taaihanadauldis,
Wasd LU MTUBUAINEINYTLULTANLNY
o WaumaeainldiagaulounluaiveuivdesnszuadidnaspusipuseiulwinfisnanniiSend

Field emission lamp st iagusulemsusuiisnidiuwuy nanocoil faatiumansalisziniam

v o o

ANHETY 75 guiusnIngd Ausedulnih 8 Alaind

\fipvnnuiasn LED dszndnenwihle 15 - 75 % Jusgiusiianasaiaild Sefinmahlyssyndld
aghvuwivaean wu meluihuasivieu meusnihudeusnams Humuasieassnaud Tndviud
Tsousn Suems lsvnugaamnsss aunain wisihelawan

waluladivan (Key Technology)

MIANI LA ARNNARAUTISzINT WA, 2560 - 2564 azimsidunlumaluladudnlumside 5
waluladfe High performance electrode/photoelectrode, Nanoporous material, Fabrication process, Catalyst
design, synthesis and manufacturing W&z Pre-Pilot Prototyping Suluudaznaduaniazlfimaluladnsnaai
LANFANAUAD

o Fanlulalandnuazizadyai 4
o waluladusuimihiagunlulnmideslaeenled Fvazinunanwinlimnzasuinsgass
foaudazain uazasnsansuszandam molddvwindaniivarnvais
o wmaluladmInanddon Felinmsndnaadoudivainvals LazgANALLANIUMANETISLEY 81300
ihliszgndldldotnomanvans usnani ewnnnmadiamsdoinmziansiivingssansnwly
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a o ao

wadusverindailaddonliuey waswannineenmeddensdliuminide

o waluladmsuandidnlnslad dofumsiansanmsuanadsudidnasoufivanzan wali
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Bldnm3ndutudn z7 luilagiudsmsuiindn Z7 fivanvaisuume witnidosdnngifeglusmsmesly
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didnaseudszwgammdausylundn TumejidaansarildlaandnianmesTudidnninid
swnavesinsuluszivinly insudeazasnasionsnsiderasTnuouldd uddenatiousnndemsas
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LED 15U wmatla RFCVD (Radio Frequency Chemical Vapor Deposition) ez MWCVD (Micro-Wave Chemical

Vapor Deposition)
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R&D Agenda 6 - Nanotechnology for Clean Environment

R&D Area 6.1 - Nanotechnology for Air Monitoring and Treatment

RDA6 Nanotechnology for Clean Environment
2561 g 2563 2564

Development of the efficient air monitoring devices/ sorbents and filters for hazardous gas,
volatile organic compounds, and air borne

KA 6.1.1 Highly selective and sensitive gas sensors (ppb)

KA 6.1.2 Super sorbents, membrane and catalysts

KA 6.1.3 Anti-virus and anti-bacterial air filters

Nanofiltration / Phyto-remediation / Advance oxidation

Nanomaterial and Process design for lower energy consumption and
improved separation efficiency

Optical, chemical, electrochemical detections

Organic-Inorganic composite / Bio-mimetic nanomaterials }
J
J

Researcher/ Research assistant : 50 FTE

Total budget : 600 MB

R&D Expense : 100 MB R&D facility budget : 100 MB

Instrument budget : 200 MB Human resource budget : 200 MB )

Resource

ANNADINISTDIAAA (Market/ Business)
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WasNgNINa1AY (Key Achievement)

mawamntumalulagdmsuanaTauasianaislusime Tugnl 2560 - 2564 sjuitiunansiousi
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e KA6.1.1 muma%ﬁﬂm'mLa‘mzLanzwuazmwhgammmmaﬁﬂm’mLﬁuiiue‘i"ﬂuszﬁ'u ppb
(Highly selective and sensitive, ppb level, gas sensors) %@%L‘l“;lumi‘i_liztmﬁslﬁuﬂumﬂIuIﬂﬁ WRDWEILN
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e KA 6.1.2 ¥0Qady WalusUu uasAlssu)iseniiuse@ndnwgs (Super sorbent, membrane
and catalyst) Svunlumaluladfio Jumaluladiddnenm lumsianmsaunweimeluszezen (Long-term)
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waluladnan (Key Technology)
waluladuandildsznaudie

o NEIRdENABNWERNDDVENIBUNIIuazansafiunid Iuen R TRgu lulas BBuLLUSTINNA

(Bio-mimetic nanomaterials)

e N3zvUNTUN lUNaWITU (Nanofiltration) wamUBaandLATU (Advance oxidation) 339
mathiauasiuyaviindansmieiy (Phyto-remediation)

o msriaguilusnwauaiaiioniassuy aziimssanuuulaemilsivisasmsldndonum uaz
mahVlgmiowsniumalulaaiuauusisneeimeifioy iweinyszdninm

o NMIPBANLUVUATWAINIIBUIEIATI MBS aassewe lasldvdnnsi@euay (Optics) M9tin
funsnsenLAfivavans (Chemical interaction) wazdumsisen Wi wefl (Electrochemical interaction)

AugluinAlulagiiRoG




NSWLINTN 1% 1UN19911398 (Resource)
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1din 50 au Taeldvuuszanasuyaansids 200 dwum

R&D Area 6.2 - Nanotechnology for Clean Water

Nanotechnology for Clean Environment
560 2561 2562 2563 2564

[Lsosea | |RDA 6.2 Nanotechnology for clean water

[ GOAL J | Development of water purification systems and monitoring devices |

KA 6.2.1 Nanotechnology and nanomembrane for desalination
KA 6.2.2 Portable drinking-water kits

KA 6.2.3 Heavy metal sensors

Synthesis and fabrication of nanomaterials

Optical, chemical, electrochemical detections

Surface modification & patterning/Ion-exchange materials

\ ) WY, W, W, W, W

{
(
{
{ Adsorption and advance oxidation
[
[
[

Researcher/ Research assistant : 100 FTE
Total budget : 1,400 MB
Resource R&D Expense : 400 MB R&D facility budget : 200 MB
Instrument budget : 400 MB Human resource budget : 400 MB )

ANHUABINTSTDIAAA (Market/ Business)
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WasNgNINa1AY (Key Achievement)

[ (%

mawanntumaluladsmiuinazein Tugwil 2560 - 2564 soniunindud il

o KA 6.2.1 ilumaluladuasunlussusudwivuenindasananuiifa (Nanotechnology and
nanomembrane for desalination) [fiumsannunlumaluladdwmsuusnindesananiids 1wy hmziavis
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nsevdpsiinseenuuuszuuliaansahdaqunlululesa wduiumaluladiiin e liszandmmiugmuamw
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e KA 6.2.2 520UmMs1UAtANLULUWANWT (Portable drinking-water kit) \umsihunlumalulad
Tszgndldimnniagnissramvszuuhdahasuuonnn neindauazamnsawndeuils smsuhllslu
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e KA 6.2.3 szuuasaialanewiniuuidaulusihfisnarsansrainlusedy ppb (Heavy metal
sensor) {umsszandlsinlumalulad dwsvinuisusesionsieinastudouse Tud i Tavemin

v
sa o =

g3dunsd wmvanstaluana Aenudndusiluszdy ppb Tasisueiiianndu [Wldwauwssuy
mannaiafifssinimwgedunimaluladifn

waluladivan (Key Technology)
wluwaluladuaniildsznausae

e M39atu (Adsorption) WaTNsTLIULBAUTEBNSELATU (Advanced oxidation) NM3gady
(Adsorption) Hunaanniagunlufismsageduansuaislaunalnnsgadumememwiiensgaduniiad

aaa v

uaznIzUIULEANUTENEIATY (Advance oxidation) tHumawanmLIvUiisemsuay Wy [nndes
laoanled Sedeanlod wislawzeenladuiinduq Wadmiswisudmsusegnnszdusauadanslaian
(uavyd) nevanfinduiennvasangoaisaioud sshliiineyyalansendauazluianazoveendiau v

ausnvhaelasvaiasUsznauduniduasiuiiiadvavuuaiiyuassaanan e 5
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NaWHNABON

o MIVANUVLUASWAILBUIBDTATINIA ziieIToiuANuIBLay (Optics) ANNIFIUMILAR
dmn3n3eANTava3 (Chemical interaction) LLazm’miﬁﬂuﬁumﬁ%ﬂﬂWWWLﬂfl (Electrochemical interaction)
fnsaaTaiafianudnduslusesiu ppb

o MsfnuUsuRIzasiFguardn3aeRuRvasian lifianudumsdsssuafivgs mansoiin
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NSWLINTN 1% 1UN19911398 (Resource)
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R&D Agenda 7 - Physical and regulatory infrastructure

R&D Area 7.1 - Nanosafety and risk assessment

RDA7 Physical and regulatory infrastructure

2560 2561 2562 2563 2564

[RDA 7.1 Nanosafety and risk assessment >

Systems for nanomaterial contamination screening and risk assessment
of nanomaterials in the environment according to standard procedures

GOAL

(KA 7.1.1 Complete platform on risk assessment h
» Nanomaterials-biological system interactions / toxicological testing (OECD GLP)
» Nanomaterials release-fate-transport-exposure (environmental simulation,

\__microorganisms and Zebrafish models etc.) Y,

(KA 7.1.2 Exposure assessment (Human resource, workplace and the N

environment)

» Monitoring methods for nanomaterials (solid dust/ liquid aerosol) in the
workplace/ instrumentation design and prototyping

\_* Modeling of exposure routes (dermal/ lung/ oral)

Toxicological testing and modeling of exposure routes
Super-resolution molecular imaging
Nanoparticle monitoring and characterization
Cell and tissue engineering

Ul SN WA

Researcher/ Research assistant : 45 FTE
Total budget : 980 MB
R&D Expense : 200 MB R&D facility budget : 400 MB
._Instrument budget : 200 MB Human resource budget : 180 MB J

Resource

TRl

AMNADINTISTRINATIA (Market/ Business)

wlumalulad fofudumidssssmainnduinmnmansuazmalulad lumsaheassduiangsu
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Swiviuanunsalilagiu Jeenandmldhanuasademeanlumaluladifulssiiussduma snvivlusinan
tusiavfnmusziiauniadninnuace Tussiuunnandfidvuedy doiu Yssmalnoaisfiunumiidaiau
Tihagmesmuiddouasiaun nmstuuangnadt wisthiesgussdusnamnusuld swdemafiioguasi
s ALfeades e limsndndudunluldiinnsgu aunwuazerudasadssaguslaa sandeiiodaslu
NFLUUMINAR UazFowindon
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WaNNgNINa1AY (Key Achievement)
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o KA 7.1.1 anmaansatunsussiiuanadsenesuunlumaluladfifdyssansawauuume
NINTFIUTTAVEINA (Complete platform on risk assessment) U5znaumeUITHUALWIIU 2 NN Taun
o mMsfnwazasiaaulusiaszuuEineuaznInasauNAREINE (Nanomaterials-biological

system interactions and toxicological testing) ?lauL°11m\‘nuﬁﬁ'ﬂﬁmauﬂqumiﬁnmnﬂnma\‘l
FamnTuiidonanaszuomedvine wasmamaasuanaiiuiy laslduuuhanmesisadimeids

a wva

viseludrinaasviivmnzan muinmenasguaina lesfilsemalnedasunszduiesufrins
‘lﬁlﬁmmg’muu’mwﬁﬁmmﬁmﬂg‘jﬁ’ﬁms (Good laboratory practice, GLP) fnumInaaauaiu
wwinen Ineldudninusiasy OECD-GLP islinammasaufienudadield sansaldusznay
Foyamstunzidouwdniost vioenmmhidiuazdoonld

o msAnmnsuanUsssiaquily Madenaaty meser wazmslasududaludsundon
(Nanomaterials release-fate-transport-exposure) °1|m_|Lﬁmmu’?é’ﬂﬁmauﬂﬂquﬂ’liﬁﬂuﬂﬂEl
FBuLUaeY ienagauANUaaafEn s uEvIndaN wasn3lasudNAE deamnsavile
TneonfuUUTaeusl LuuSapIanziwIndaniiaiouasy (Environmental simulation)
wuuTABINNaUN3e (Microorganisms) 131 LUATILSE LAZIET LaTLUaavTaYAVATIATY

h @y Yashane (Zebrafish)

e KA 7.1.2 nsdszifiunisléiusuiavasnuuazdewindan (Exposure assessment on human
workplace and the environment) 1U52nauMpnUidBUazwRN 2 NGy Teun
« maa3Eanedamataquilulusatudszneuns waznsaisiadasiialunisnsiein
(Monitoring methods for nanomaterials in the workplace and instrumental design and
prototyping) TauLwATDNNUITE UM sAns MG Sudue qyDINYBE lusnulsznaumaiinge
visnthiamunluinld lunszuaums lnsasaiamstasassiaguiluannszuiumsudn fienass
donalifiinnansznumesnuganw uazdvndexluszazem deaziiuldanniiagiuinesdns
8e79 The National Institute for Occupational Safety and Health (NIOSH) UsinAanigaiasnn
Ideandorhuuaeanasgunisldsudndassnivljifnusssaunusuiuiagunlunelsznm
T&un Yaqunluzeslnmiflen YamunTuzasviaensueu uazaduouiliiuduly fviinmsnsaindos
oduidaviiouazaunsaiifssaniam fafu seuimmvAdediaiomaiaudsmg uay
msansiedevielumsasainenududurasiagunly ieasaianaiagunluluaausznay
msiensznelusme Tusmwilfuduns (dust) wisludnwuzazesvasy (aerosol) w3plu
FINANAY WU A (soil) W3 TD9ImMan (liquid) Wusu we3asfief ldanmavmusena as
davrnumInTRsaufulszansmwmsldou wazldfunmssusevnnevdnamesgiiiendes uaz
fihmanefihlugnsienaagmansnanifiemsldnuaie
o matszdiunsladudadaiaquilulusysdiussuuste 4 sassnedndudeslduuudians
msnzaniumsldSuauda (Modeling of exposure routes (dermal/lung/oral) as validated
in vitro models for toxicological testing for replacement of animal studies) Toiun me
fAavis memavnelagian wiamsmssudsznu Tasiimameasslasillanaduiudesinmlu
dainaany athelsfima mslidninaassiidadiameiugnisuiibimfioutosnmsd Snvied
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fdaninlumslddninaany suidassomauaniinaiosssa deeziuldamnnsulddn
naaviianaasuieiasdionsluanamylsudous® w.a. 2556 Tawavamglsuldinsindseedns
NA N The European Centre for the Validation of Alternative Methods (ECVAM) ﬁmﬁ’l‘ﬁﬂimﬁu
wazasasaurlEldvevitmeideninaununislddninaans thatuldiismefendldumauss
E]gﬂu Test guideline (TG) ¥8v The Organization for Economic Co-operation and Development
(OECD) éwsumsnadauanNUasniamuse (o m3lFuuusassimisiunenlunmagsy
qméﬁmnéauﬁmﬁq (OECD TG 431) waznm3semuLpuiiavti (OECD TG 439) wazmslguuy
ama\aLﬁaqnizanmﬂunﬁmﬂaauqm‘éizmﬂLﬁawiam\am (OECD TG 492) \{lusu fotiu 9aU190
sAdedfeganiumsshsuundiasailaidoithmnesesiyes Aflemaldsuduiaiofagulu
Tuszwinszuumsndaviamsldnandng [dun Bl Uaa wasmaiine s «a4 lagd

anvauziTulasa N uuUsNARNIANNAINLAATULLD LTS TMNEUMEMWLAZNMIRBUEURY
NNGINN

waluladivan (Key Technology)

n3fezyITanaLasaauauadsaiimuneMIvRnIasNsAnmAuANNRaisLasnsUsTIdiy
enaEeaiy SdudosanduasAmuiivanuansuazaseunuiuimnalulad desalyil

e Toxicological testing and modeling of exposure route (HupvAANNIFUNIINATOLINIRRINEN
uazmaavuuuhassluamizmsldsusndaniuiagulu e nnuienalnmafiaauduie wasdunsite
gaviagunlufionainuidedhgsnme

ady

e Super-resolution molecular imaging tHuwmaluladiidevoduinIasieTanzidugedildlu
maneiatagiifisunadnssduunluwesld wednsmazanzesiagunlulugadviadododhmmng g
udulumsdnsmuanutasndy wazmsdseiliuanuiasnnmslasuania

e Nanoparticle monitoring and characterization L‘flumﬂIuI&ﬁﬂﬁiﬁli’;ﬁ)’ﬁ'ﬂ’?ﬂ@uﬂutl,aﬁLmﬂzﬁ
audfimaiaduazmemenwle Seiuudsiiyransfidesdanuiduimnsmesvaioslenada lunmsa
w3eeiefnfitszansnwuazldouliase

e Cell and tissue engineering \uavdanuiuazinaluladmesuisnsmassisasuaziiioide e
Wi laJuila s uuuanadii Anseafeiuiiloifathvananeass MeAmMUMEMWILAEZMIABLEUDINN
Fanw Feddudmiumadnmnsueanudasadusesnisidsuandaiagunluiumessuuse 2893me

NSWLINTN 1% 1UN19911398 (Resource)

]
=1 a v a

niwennaduihidwiiviideldnsdiduemiddeussadhwng fsduigade fesfiarnamdensuyaang

q

a o

Fefdoivuiuaieg agaisewe [Aun wdsdInen Asdnen $iadl AAInTsNIeviBaR waziilolds
Arnsmmaaiwetesiie wasindemsidayandiain wusu Snviviidusipsiianuwdansugunsaiinieeiia

o o

Aaneidugeiiand ldun nasvganssmivuuasulwaoaniiafildiaizeslunisaunu (Confocal Laser Scanning
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Microscope, CLSM) Lﬁ'aaﬁuagumiﬁw fiunuduiemnssnsessasLaziiode LLazLﬂ%"a\‘iﬁaiT’uQ\aSuﬁ Sy
ApmzianrEimiaduazmenwessiasnlu Wudu usnani Sefeediamanieuduanuilunsidunu
Heuuial¥iunmasusesnnguseeiosjiiAmsma OECD-GLP

Tawaguusn huunmiwennsiidudmiumsfifiunmidssueniasadouazmsyssifiuanaids
Taerstl wnise LLaz@ﬁfmﬁé’ﬂﬁﬁﬂfnmimmm 45 FTE (ﬁoﬂﬁﬂ’uﬁommLmauagjﬁnmn) JUUSZANUTIN 980 a1
U Usznausevuyszanalunsmiiinonuideuasiamn (R&D Expense) 200 anuum wudseanausnu
anufiazAssnneamaEzAINeY 7 400 dum sulszanaiuLASeeiie 200 AU usEINasUYAaNS

398 180 A1ULN

R&D Area 7.2 - Nanoscale Characterization, Precision Analysis and Standards

RDA?7 Physical and regulatory infrastructure

2560 2561 2562 2563 2564

i RDA 7.2 Nanoscale characterization, precision analysis >
and standards

Method development and equipment installation for
GOAL S
Nanocharacterization

[ KA 7.2.1 Development to improve high resolution analysis method for
Manufactured nanomaterials (Structure, Morphology and composition)

[ KA 7.2.2 Standard protocols for novel properties and functions of nano-enabled
products (ISO/IEC 17025)

KA 7.2.3 Traceable metrological methods for nanoscale materials

]
[Physico-chemical characterization for Manufactured nanomaterials (ISO/IEC 17025) }
[ Compositional and elemental analysis method (Esp.Quantitative) }
[ Metrological methods and reference (Dimension, Force, Chemical, etc.) }
[ Surface analysis & probe interaction with SPM & EM ]

Researcher/ Research assistant : 100 FTE
Total budget : 900 MB

Resource R&D Expense : 100 MB R&D facility budget : 150 MB
Instrument budget : 250 MB Human resource budget : 400 MB

AMNADINISTAIAAIA (Market/ Business)

fagtunlumalulaglfgmhmnuszand Midudusdyossndniuriuaznszuumanan lasdya
vhlandszana 9.1 dwduum dwduuszmalngldfinnhunlumaluladanld Wemsinunaunm wazifis
yaruanduivanvanslszn laslawzotvbelugnanmnssu Afunumaddsemsinuiassgiavesng
sulsiun doma w3asshans ewns & wilius Dlnsiadl uaznannanamsinens Seuszmalnesingadousiunlu
walulafiiswihehuszimauazadvenn Uszanafas 50,000 duum uaziyarmifindustesnis) dewmnil
vsEndwle/gunidhendndud viedvoanniadusinlumalulagludmhelusslssme lasawzagne
olusvamylstuazanizandm Tududesiinaszydeyaddnuazndngrumsinenmansesndniouai s
Yszinagdmaui #aguilulundasusivdeldnszuaumameanlumaluladlunsndn lasuSindouans
WANTIUNANINTIIEEY Lazdayameinenmanisasnaniuat 1wy mne via dndszneuvosTaqunluild Ty

mawdn a4 Miluszmesiee MlanldEadmatmuninespuaud Tassddudunlumalulad Geaziing
sansavesnzavdsewmalny wazifuiladoddnlunsiatunensd
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whanumasgesszmalneluihgiuiivhiifodeeiundadusinlumalulad T§Eufmidumsadn
fumafruanasIUgRaEMNIIN wazuvnmlumsauauwaaturinlumalulagludssmealng wu dninew
NATFUNAATUTIRAENTIN (FND.) ETINIUANENTINNNTEINTUAZEN (BY.) SINTUINATINE UG (17.)
LLazﬁ&’ﬂﬁnmuﬂmznﬁun'ﬁﬁjummQu%Inﬂ (@Av.) penvlshimu Seliaansasm Lﬁumsmimuquwﬁmﬁmﬁuﬂu
walulasluszmalnald wzdofiemadasnstiaisfugudugyuy Idud FesfoRmamdaguimagaun
Ineneansiianansoinnet anufuunlumaluladseswdndudlfoswiseaninm FBannsguildcmsu
mANsimaseurdntudiunluldegsieniziazas Bnassuanulasaipsesndnduriunlumalulad was
Faqualuiifseandnm vszneuiulusnsilfuslnadenususduinesgu uazananasafosesaudunlu
foiiu Femsfimadeumlasmadadoieiainerevjifing visguifinnsinaseuiifauaaininlumma
Annzimasausnuunlumalulad ifumbenumesguazmegasmngsy Wossaamsianndaannuaansn
sunlumalulafvosiszma uazannsaviunulunagausaszma Wumssnszduanudeiulundning

wlumaluladlituguslng deazifiumsasvenaduudelignan §in wazglisms

[l
=l o

WasNgNsNa1AY (Key Achievement)

MaefiuauiTeu National laboratory network for nanoscale characterization, precision analysis
and standards IfumMIwaNNZUUNMS/ 1030eiD LAZINAIIIU dmsumsaTaieasiluseduunly Senu
Adelureuiaiazduiunslull wa. 2560 - 2564 lasnadusituluinainnnnssnumaedoudetng uay
wadiamansaiadewlussinnlu veizaseuagulfsnsahanaspulumsiiansinaseulundassia
Tinsemasnasgiuanna fild3unseondy wu ISO/IEC17025 Wudu Usznaussvsuiwnauidy 3 ngufe

o KA 721 mawannszifisuiimsiadiansilifiansuwsiugluseduge ieldnseseusanuilu
(Development to improve high resolution analysis method for manufactured nanomaterials) %x‘ix‘i’lu
Aeluvoniniessluimminnnsadeuizmmmsiemsiiaqunluiifianuusiuige vomedulaseate
U uazssdsznavvavisqualudendn feisufuiiesdeiideyaidvannmuaznuldoe
andpvLazLugNBneEY

e KA 7.2.2 msa¥wszidinuifnisinsisinasauninsgiu Lﬁamwsmuqmmwuazﬂszﬁwﬁmw
VaInARAUTIUN Y (Standard protocols for novel properties and functions of nano-enabled products
(ISO/IEC 17025)) Fosniditluvenwatiazjouiulfinmniiinaasuluusiazisi l§umssassuanasgilusesy
§1N8 (ISO/IEC 17025) 3130815890as0anuuumanassy s limsnziunandusinlufigasnisasiaasy
AW uazLszannwaessanduriunlusie ¢ idnsdsyamienlumalulad fifenugnioeusiug uaz

sansmhlugmafvundunasguniaiurigaavnsm viefinadeduldmengranela

o KA 7.23 FEmasnasimsamsuasunadunisasainzunazasiagauilu (Traceable metrological
methods for nanoscale materials) S9s13¥tluzenianiiazysniunadugniifunsaeszoninasinens
Faluszdunnluwaszestssmalnedunethefiugssm wu laseheiugwilddmiugeuifisunsiasuna
sesvunluluszived fiaansaviwrihilunisasuifisuiadesiie (Calibration) wazauUnsaimsinwunn 15y

Transmission Electron Microscope (TEM), Atomic Force Microscope (AFM), Scanning Electron Microscope
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(SEM), Dynamic Light Scattering (DLS) fusnasgusvdy wazansnsnasuiiudaundy (Traceability) (16
wnaTussiulsne uazsiniileslsvanasgussduainale ﬁwﬁ"’qmsﬁwwummmmmm"s’aqﬁwﬁommgwu
(Standard reference material) 171 Particle size standard %38 Nano-scale pitch standard Ananduludszmelne
fifianugndeslussdy 1 inluwesld Snvivdojotiulugihmnemafiumihssuiiaansasosiumnasgnily
ﬂ’lim’m’ﬁ'ﬂﬁ'ﬁ@uﬂumﬂumzmﬂ (Second designated reference)

waluladivan (Key Technology)

MSANHILASWAINYAU ANIUITETEINT W.A. 2560-2564 azinsidunlumaluladvan Tunsise
4 walulad fp

e Physical-chemical characterization for manufactured nanomaterials Humaluladiiendos
fumaiannAsmaessinassuauiAmemonm wazavdsznaumiafizasiaquilu suvelaseaiielu
sudunlumnsiignuaniu Tnonsléiedoefiedinnsinaseumastssion 1wy malensinnaeyma uas
MInsznefzevIneyNAfIBnAila DLS M3inssiglsrmmemuoesiaguily uazmsdinszi
lasvasmelusesiaguily Tasmsldndevganssaidiinnseunuusdownsa (SEM) uaznaavyanisml
BldnAIpULULERYWN I (TEM) WasnapyanIsAmiussasnan (AFM) SMEIMIIeTNEERLARD wazUInugwgu
gav¥amnly madiengisdngdmassiuinoymeaunluy Tasgauiulimanmeiengidananiiuiivoniy
wazldmasusevannsgu Tasiawzatheds ISO/IEC 17025

e Compositional and elemental analysis method \Jumaluladfiiumsiessiovdusznay
meiafizasiuiniaquly wazmsiienzilasvahondnvasiamnlussieiasiedldsediond (EDS, WDS,
XRD, SAXS, XAS, XPS) madianzimmyiteidu wazlasvaviduinfivesarsfmathememadanousy wu
Raman spectroscopy Was FT-IR spectroscopy JanfvmsianeiziinuaztSunuassdusmemaialasmm
Tans#l Topazuduluiimsnsiaasumesuammn wazSnadiusiug uazldfnnsgu

e Metrological methods and reference (Dimension, force, chemical, etc.) Wumalulaguazisnms
Faensne i linamsinsnansaseunauldmennsinen Tudsssoumbonmsiadnsdegegnafe wieiaszuing
Usemd eale (SI unit) uazazdadliiianultiiiueusesnamsin (Measurement uncertainty) 1oy lag
ghedenannssunnnmmsia suldun ANgnsey (Accuracy) ANNUaUEN (Precision) Aala (Sensitivity)
wazfise (Range) lawsjviiumsinideanasinndmsuiedesie wazmaiaildlumsiensiomna 051
Tasvasondn Muiiin sedisznouiedl uazaiRfimosiamnlu uaswandusinlu fiasudhumuanudasms
PONMASFUAZIONTU EHIAaNIBIRIIL wazmadiamAensiszaudszma uazidalduimaiesei
motwiemaiininasguseg idfudedldlumaihdnasesn uaznatunsifouniadusinluiiddyoes
Uszmnalne

e Surface analysis & probe interaction with SPM & EM fumaluladiilddmsunmsdmansiania
meduginen sudisznauideiad uazauifidonazeviuindete Tasmsldiadaviioyssimndasgansse]
WuLWIELNU (Scanning Probe Microscope, SPM) uazmalginaasqanssmiidnasou waluladiasnsawaun
wazUszyndlddmiumaliensianusunazanagpslussivunluwns sosiufavesiaguszsinnivin

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd




pzgfidlon madiangimanseneiessmaaisuuumdNY Malensidnsusiuieietdudinm
i Ansuzsasuuailiiy mdwensiauineesiessmiiiiniulunssuiumaniadududidnnseiinduas
unus$aRad MaansiansuznsnssaufsasIvapsilaiisansn Winnszanefuuiuiivaietng
iy Aduwadwesfivsznavlusemanedwadsvsini

NSWLINTN 1% 1UN19911398 (Resource)

AnNFpInInIwennstunwsan [dun yra1ns3de 100 Au yudszndTenasalaTmMIsan 900 fu
v Uszneaudieusifiuey (R&D Expense) 100 &1uUn9 uUIwanuswiuinmia3eeie 1wy Raman
spectroscopy, FE-SEM, AFM, SIMS, HR-TEM, FFF, SP-ICP-MS, LC-MS/MS 33 250 snNuum yuUseann
dwsulaseaeiugin 150 uum wazsulsznusuyeanside 400 &uum

R&D Agenda 8 - Exploring Cross-platform and Key Emerging Technologies

R&D Area 8.1 - Nanoelectronics

RDAS8 Exploring cross-platform and key emerging technologies

Nanoelectronics devices based on nanotechnologies with special properties, high
efficiency and energy efficient.

KA 8.1.1 Nanotechnology Enable Electronic Display

( KA 8.1.2 Flexible electronics circuits
[ KA 8.1.3 Nano transistors
[ KA 8.1.4 Energy Saving Devices
KA 8.1.5 Electronic Sensor Kits |
Device integrated technology

(

(

( Coating, Evaporation, Printing technology

[ Fabrication of multifunctional 0D, 1D, 2D, 3D nanostructures
[
(

- - e )

(nanoparticles, nanowires, nanotube, nanoribbon)
Assembly of hierarchical nanoarchitectures
Synthesis: conducting, chromic materials carbon based materials

Researcher/ Research assistant : 50 FTE
Total budget : 1,950 MB
Resource R&D Expense : 950 MB R&D facility budget : 400 MB
. Instrument budget : 400 MB Human resource budget : 200 MB

AMNADINTISDRINAA (Market/ Business)

- w & v )

msiagu lumanssiiedansimeiinludnsuzansieinh uazlwi-uss-wivangeuwzuyy
\Humadalemaliinunglnsaididnnseindguuulaly ldvainvae snndinmawangunsal8iinnseiing
wazdiinvsaindidouay Mnfanifiundn 1 Si, Ge, GaAs uaz II-N - wszdanidlaseadesziunlumen
i wawrianumusiomaidouadouwaniasy Tnsfiwansznuseantimelwidosniasivinhuouwdn
v‘iﬂﬁmzmumiwﬁm\‘iwﬁunugn sananesfindanudaveugs viioiduasdunid (Organic) MFaNsanEn
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gUnsnfBidnmIntindiléenld uwaziinafiusiodeuindensh viefinsruaumstunsumandniiFeuiend aud
wisnimaulandanudesmazasnaiavatudn W ssnsovheenwilldves 8 wanmauaveindfiiuld wan
wnslwaiiawduiildosald viawandnhlusvlaieeld Wusu msiitaguufifuiianndalomalumsimun
Faquivinmdsewifuszansnmgs uazdoualdnle

wanniiy wluwmaluladsssmunsateinuanusansadusne sevvesdidnmsaindlagasmimiin
20 wazdszudalwianniu smsumsansnauasmadssudandenui dnivedunludidnnsedng
mamsniannnsanzanudameiseunludidnnsefindlfagmnn Wadsutunmudawesuns vilvde
Tazaansoasmnaedononfamasilagiulifaunawininde s Tnofiuszandmwiiga

Tughuzesnslsunlumaluladlunszuiumsauniagiu m3vh Nano Patterning vuin Si Tuduzes
Wwed szaansatiuanaesiiualugiinaumnn wWeldlumstemsriwdulemhussiifivszansow
gy ﬁmsl,auaLl,u';ﬁm'ffmfhmwzmuﬁnwﬁmiﬂq@'mumﬂwﬁwu,azmm%au (Thermoelectric materials) i

nld Tapandemssaansiiagiidinsunenluiidumanan Seawnsahwinlfd whhanadauldlia

]
wa a

loafuuydasvaivayuud sziuihulumalulageedafiflnilumaiannias AdaudfResanznsld
wanNvaNY

[l
Qo

WasNgNsNa1A (Key Achievement)
o IazldwiniurivionsyUssynd 4l

e KA 8.1.1 sadidnnsafiasdanunlumalulad (Nanotechnology enable electronic display)
flagtiuhlanldfinahunTumaluladaninunssdidamsaindluvanwanesnu 1wy Wannlalanssdunid
1WavUas (Organic Light Emitting Diode, OLED) fsunlumaluladiiiathgmsssasnmaunmgsldwaosnu
tior Tushuwedalsewas (Transparent electrode) ffims@nsndlguamnviounlumiueu Tususssiunmswsoues
ﬁﬁmﬂ%mwﬁﬂmiﬂgn%uﬂﬁumqmnaqmﬂuﬂu (Nanoparticle-based deposition) ¥3alugiuzavnIzay
S1annafing (Electronics paper) foaiuifussdnaiianily Aunnsvanasinluaseilidesdiiniaosnann
nan winmieasay uazsnansaelwiiiowdsunwle Teetagiudnszanedidnmsiindsaiuiesnwaash
Tuszduana [dfinsandauaadn nlndunideuneuilu (Organic ink nanoparticle) azaineliamnInas
N3LAEdLENNTETnaT 8919 AReunsnant (Contrast) fuazAWaRe & Mmavsnehysemalneazimalulad
wianiiuwau uazaansaanneedidnselindiifssivinwitunhesdidnmstiadiagiu Tnuodumalulad
1l

e KA 8.1.2 299sBiinnsaiindiildesaldl (Flexible electronics circuit) uananivasdidnnsaiing
muanainlamluud wdeilivaseunquisuizes wasszyfiauenading (RFID Tag) luaufvennwillds
woldl myvhlWeedUsznaume s8va9asBiinnsaind 1wy nyudawme’  Msumu Mifuszy waeeds
wazandananenees vt ey duiiudssiiennuagimedamaluladunluaziiumomlusuivannvans
¢ isludusasmaiannFamnTu dousviaunluensueu idulewnlu Fdusunaamannesssuuntu wagluans
dun3t (Organic molecule) Beazthlugmiadreansiesnnh asledidnndn uazheiinunasuazlsla
dmsumaiannasesdidnnseindilédweld mavaneiniszmalneasiimaluladivaniinesn uazaunsa
snBmvasBiannsaiind wiauwaiuzevivasdiannsaiindldenld inanldas

gunmunnunssiumsulanadnenmacs InAlulad I1a:udanssulvsd




e KA 8.1.3 n5udamasiunlu (Nano transistor) luszauvioweassluansgosidmiafineansamsss
nudamasmnaunly Aswnsaveuldinununimeasssuds winsthanldaseiedatlaminssedauas
muANMIWAR aen(sfimu dfinsfneidenwudefuazdeldiwssusssnsdensudanes ldlsnaunluwns
Tunannmanedu Audnldun nmsansuegunsailassnay anUfnaiagiuuaziunoulumndn uay
nmassvdomdva Adulvggydshlusuanuieu usnannfunrudawe unluseiidnamwilazneuauey
demslduanuigs Idnnnimadanefunisnde Tasdhmnevdnaesmsfneddeduid whdinmah
Faqunly 1y aduewnluing snadeidunudames e dussdlsznosesisesdinsainddug saly

mavianeiszmensaziimaluladmaniivnes wazasmnsnadaluszauiosljifins maadslalaaulu
uazm3onnudanesnlufindnldio

e KA 8.1.4 gunsaliiuwavssu (Energy saving device) wilumalulagavgmiwnlsTunswonn
gunsalifuwdsnuiineie L \BadiEaINaY (Fuel cell ffiudsey uazuuAees IniUssansmwazuly
vannaedu Tudusesisadidomaniu imdefaddunsiuiesgundunnmntu wu woaludsuslsd
vidolmidealulslalase (usu viaifuinlalasauiiieliisad domasihminin laufemslsunlumalulad
TumswanmsTy uazazazaad luwadidowas Witussansnmanasnmuanniu ludnwssdfivisey
tiu Tdfmahunsfiuinianndfiulssaiifianumuniundenugenn Tussduiisnansoldmaunuuunined lé
13UN71 M Lﬁuﬂizﬂgﬁ'\‘imﬂ (Supercapacitors or ultracapacitors) FwnnvinlFaiSaaznaunuuuniaes lfifuaeiy
f wazmafiuinwaseulwiheesifiudssy Widaduufisened imiwnuseunsldougendinn uas
f313019%q (Charge) UazABWANWIY (Discharge) [FE1939m157 Tnenguiuan unsfiufienanginihgenn
wafigelisansainuniiiulszbveinsangiiasnaiaiiagiiv umwszdoddalunsnanusuunsiiuene
Tvjiifianuuignige dvdpesifiumidusiely Tuduzesuunmediu tinideluuismene Tdwenenuiann
wamadleelFiaguilu Seaansafivlidaudwielduu Tnolkideaviedowdonu uazdmiupieivssg
nailel (Rechargeable) msldiianunluazgnelaansnvszgldiSiniwiiounfnn mevsnehuszmealngasd
walulafwaniiunedn wazaansaansaluszimpafiamslunmainungunsalmanifios

e KA 8.1.5 yaBidnnsaiindns19dn (Electronic sensor kits) tlovnnunlumaluladznliaanse
s¥waUnsalBidnnsedndifanadnaslding nndsieglugalulasdidnmseiindiu gunsaididnmsstind 4
gunaLEnasn v lvaiedosiionsiaiamee navaunnwld Wadhgyeunludidnnsaiinddeunlufiawnaian
nhlulasfontoiuh ssvhlfaansoianganseieifanaiiuazazandensldviu usnaniu Jaqualu
iofitfidaduiuiiindersinasgeann mlkiRuanulvnnldfudusesaansata dufu swddeludu
mahunlumaluladinld lugedidnmseiindnieiadeiiieansdu uaziiszlomidovainvatsasms
MIAEAT MIBUAS MIADANT MIApadvenAs MmIuwng anuUasafy LazMmms 481 MIITeYn
udnnantindnsiatn umsnauwau velumaniduiand 1d $23nen uarimnssumand donfu Fotudu
nilviinddesunlumalulagmanssineg ousiniuetvuiade mavangidsemalneazlnaluladvan
fhnesu uazaansasunguiwiann uazasamsliunTumalulaslunsaiegedidnseiindnainlusedy

a wva

wovdiamsle
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waluladivan (Key Technology)
waluladvandisuiulgun

o walulaineainuassznauginsaididnnsaiindzunaunluiumns (Device integrated technology)
UsznaumeaavaIufe
o waluladmsa$gunsal lumswaumeesdidmsetindiu dovaunsaassaunsaltionsine
wu lalen uaznawdawmes Wudu Segunsaldidnmsadindmani Usznoudiarsiedah
FuRuazsuBusois (p-n Junction) d’;uﬁmniumm%wqﬂmniﬁLﬁnmaﬁné wanwidlalan
nmawannasivinhlifiauifmuiidesnafe sesdedussieihilio sy maluladiugu
fisndusdenavanmeedidnmeindunly Aoemusansalumsadessssawani Weawsn
wﬁm’?ﬂquﬂu \u Carbon nanotube, Graphene %38 Semiconductors nanowire “1a*1 fifianiiA
el MeuaE wasmauNwmdn mufideensliugn
o walulaimsusznauaunsal lumsidengunsalbidnnsefinduunmnlufuisesnludidnmsaiing
szdavanansaiannaeidunaslussivunluansds dafunmaluladdudignsal uaziduly
i lwihawneanlu Fodumeluladitsdunidvdenavanmeennluddnnseing wenamiu Tu
madsznavgunsaldidnnsaiindinludrdeiu Yagunlunassiabiadeslusimea Jedoed
maanmnalulafinisussy (Packaging technology) fivsnzansie

o waluladmsiafioy M358iue wasWuW (Coating, evaporation, printing technologies) Tu
mawaumvennluidnnseiing azdosiinaluladininedoslussivunlunarssuidsiannsoniuan uay
aswlasaivssauintu lugunsaldidnnsaiingdsie Iemadaens duiu nawedeulussivmnlu uazmsniuaw

'
[l a

mysemeluainaunlu Seiianua dweteds uenantiu malulagmsind lusssvunluwnsianansadsdmsy

v

FuuAMIWaNE993 [auismaismiianiidusulwihaesgunsaibnedqe

o waluladimsaislaseairsunluwnileriudiisings (Fabrication of multifunctional 0D, 1D, 2D,
3D nanostructures) LilvnnTagunluianifidirsuansvnniagiesiunfiswnalvg uazidfioruanlid
lasvaoamizuuy wu sumawnlu (D) wdulewdovioulu (10) Wusu fevfiandfnelnin uss wasdug 9

v
o

sunsath [Wldnuitedduseg maienssuldvarnvane Tanswwzmshanlg ueesunludiiinnseding selu
walulagnssdslaseaomani Fodudeiiduietnuriagunldnulusesnludiinnsaindsialy

o wialulaiinsusznaulaseadreunluuuuadudiu (Assembly of hierarchical nanoarchitectures)
Wiafinseenuuuvesnludinniadnduds nszvaumsuendunsunazaivguUnsal wissdsznaudusaudu

see e lildwaawivhagaamaiisenuuuli Wunaluladiddy Tesawizegdafionssuiumsusasdu

]
=1

AovauanavlUfvsziunluwns Bediavmamaluladsziuge imsnsansemasiiunsiagusazsie

U

o waluladinisdainsizit (Synthesis) malulagmadannziiagunlunidlaseaiouazanifinnd
Aoun1s Memnelwi uae & wiwmdin [Waufsand@memean Tilianuiieensedequant® e Ulssney
HugunsniBidnnaating faiduiFosiionn lild
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NSWLINTN 1% 1UN19911398 (Resource)

YUSTINUTINARBAITELIaN 5 U A 1,950 auum Ussnaudissuaiiuns (R&D Expense) 950

a wa

fuum NnneeeiesdfiRinsfieseuagumalulagvan wenidu 4 desfiims suidpedeuazmadiuyys

a wva v

wasufiAms vievar 200 dwum sadudu 800 duum dwsueiasfiaion1sdeianet sk Jag
wlu vvadinezdpefiannnin 1 1309 anszumuiiAnssneg 8@t Field Emission SEM, SEM
(Scanning electron Microscope)/ FIB (Focus lon Beam), Metal Sputtering Systems, Plasma Deposition
Systems (PECVD)/ Atomic Layer Deposition, Lithography Lab/ X-ray Lithography (for high resolution), AFM/
STM uaglfyaanyidaifisuiifinnmiuim 50 au MBvUUszafUYAAINTIIWIL 200 S UM

R&D Area 8.2 - Nano Functional Textiles & Fibers for Advanced Applications

RDAS Exploring cross-platform and key emerging technologies

Researcher/ Research assistant : 50 FTE
Total budget : 1,030 MB

Resource R&D Expense : 250 MB R&D facility budget : 250 MB
Instrument budget : 330 MB Human resource budget : 200 MB

AMNADINTSTAINATIA (Market/ Business)

| RDA 8.2 Nano functional textiles & Fibers for advanced applications >

Specialty textiles with value-added nanofunctions for industrial applications. |

KA 8.2.1 Thermally or optically or eIectricaIIy]
active fibers

KA 8.2.2 Multifunctional high strength fibers
KA 8.2.3 Degradable & ecofriendly fibers

nanodispersion, blends&composites, nano&micro encapsulations
Advanced functional printing, Coating, or spinning
Hierarchical (Multi-length scale/Multicomponent) fiber technology

[ Chemical modifications, New material discoveries, synthesis,
[
[

Carbon Nanomaterials for reinforcement technology

v
o o a

HaguguslnaianuaulandnduritmeidnusndRinesine aziiu Mavawdasioued s’

a [ o

Awasvarvaty Jeiimahulumaluladidwinnnauandfdeeliiusdaiud Senuiviwenemnaia

1wy mawedsuiduleviedsmasmeianunly mainiagunluludiowaadin weduguiiudulelilsnifasiou
h fugd dudelsn duden wweiide diafsRslusmea (VOC) gaamadou muanudou Janiigniiugy
udwemedathy usnanacliuanivanud doadudszandmwiuanaiangu uazanaudsussdndae

Tushumssenuuuwaafueidugs Anaiusuiafesiitudmelusduuiivainvanenndu wu
ANNENNTAIUNIADUELBNAEEIEY (Active fiber) AINENIIAILNTIRIlATESNANHUZALAN (Shape
memory fiber) ANLEvLSY (High strength) w%al,a?u‘lﬂﬁu'mnfmqﬁl,lﬁqLLi\‘lLLazmmmaiaﬂamﬂIﬁ f sy

Vv

Msunng fesamnvanTAfrE09Eweaan (Wearable Functions and Smart Fabrics) fisilald i ssud

U

MusugEIW wazAMNUasady Walan §gveny gtheviagiinng

U
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afls maanITLIuNIKAnlugasmnssnameiiufinsdefvuindon emaianuuueiu lag
aawansznuspfuwIndonmpanniuasmalulad Adudesiduilaaldanuaula Fefiuuliluanudosms
WnannTuizes lounanduifiszeensdedudmani Svudiihnaaezgeniufiswieufisuiufudnily

[l
=l o

WasNgNINa1AY (Key Achievement)

m‘wﬁLﬁu\‘num\‘lﬁ’luﬁx‘mauﬂuqmauﬁc?lﬁLm:} (Nano functional textiles for advanced applications)
Tugvll w.a. 2560 - 2564 Haitiuwdnsioudt 3 naw fe

o KA 8.2.1 ulanfinnaanansalunisnausuassadoi 1tu anadau use w3alwin (Thermally,
or optically or electrically, active fibers) tHuiduleidanuasnsalunsnauausvsadvid vidnsidou

a

YpuANNENANNAINANENINTY TuitoauNedy Sweiaasowdsundavandy Widusulsuuuduns

Uszloand wu nswasunavuaaliidundenulWin mewasuudaswihiFidundsnuanudou dulens
ANNANNTNINN IATIFS N ANBUL AN tavnRinswRuuURelATIa3 (Shape-memory fiber) sy

e KA822 Lﬁu’[ﬂﬁﬁmﬂmtﬁmﬂg\i (Multifunctional high strength fibers) ifuidulafifianuudounss
Hufies uasfimni@iaduseg fdedemsldass uazergnsldouiienun fusslonidmsunuiidos
anuudvusege uazdedissnsanudangu foduladndnoafinneisluszivluassuuasnlumns vieet
TugtzesuanmNLLUIY

o KA 823 wulsiiafouindan (Degradable & eco-friendly fibers) LﬁuLﬁuIﬂﬁIﬁQﬁni’aqﬁLﬂu
finsrdvuandan sansatosaaaldiaslusssnmnd iulsannawiagiimisnnuandamemsyszasuas
manens leud nszaesy vudos wedn vienszmwilniAa Ainunszuaumae wsthnduanfuie
nszudnass Hndaduleildannmston vianaudodannssammd wu don ase aiiu she udu usnan
fu forwiaduloviedmefinavieindouans olidauauiffiem

waluladivan (Key Technology)
TFunTumealulagvanlunsise 4 maluladda

e Chemical modification, new material discoveries and synthesis WHumsdumuazaansz
savdeagunluniialud WiomaUsuUgetagldmnsiumsldonu wu nsue manssaned uaznaeiovlu
szdvlulasuazinlu

e Advanced functional printing/ coating technology \unalulagmsfisivenisiadsudugs
12U Ink jet printing %38 High vacuum coating [AMILARDUENTANUURNIDDVEINE §13AINa1I0NaLIENauMY
g1smwanlave @158un3d uazanseiiundd

e Hierarchical (Multi-length scale/ multicomponent) fiber technology u‘JumaIuTaﬁmiﬁugﬂ
ule Teefiovdusznaunemenwiivainuansuasdudau @y Nanofibers, Monocomponent microfibers,
Bicomponent fibers (Fvilgpvavdsznavuuntign Tasvaswiidsznausnannigulovansseiy ilfiauled
@mauﬁ’ﬁﬁﬁ’uﬁaumnﬁu)
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e Carbon nanomaterials for reinforcement technology L‘flumﬂIuIaﬁmiﬁmuﬁﬂ@uﬂugmm%mu

Pflanaw amudeuss waziuifoge Wothsnld lumsiinussidinanuaansndong uasaniRnAsee
Tiudulouazime nnanamanuanenslasadty wazesdusznaumaad

NSWLININ 1% 1UN19911398 (Resource)

anusipsmanswennstunwen Idud yaanside 50 au sufidiusuidonasalasens 5 1 s
1,030 1 Ysznaudisvusidiuedde (R&D Expense) 250 ahuunm vulszanausmsudamlasai
Mg wu Tssnudwsuduuuumasun 250 & suissnusmiugunaal uaziedasiioney dwy
MIFIATIERINIIVN 1A309LARELULUAT 1A3avfnd 1A3e9dn no n wuufiasnsoisdisuliiusile
w3nsflatusuiduly Messduvevdfiinauarszdumamny mufseiaviioiinnsimessuidulsfiisados
330 fULM UWAULITANUMUYAIINTITY 200 6NULW

R&D Area 8.3 - Nanotechnology for National Security

RDAS8 Exploring cross-platform and key emerging technologies

RDA 8.3 Nanotechnology for National security
Nanotechnology products in the military applying for national defense and security |

KA 8.3.1 Various sensor development i.e. motion sensor detection/ heart beat
sensor/ body heat sensor

KA 8.3.2 Long lasting battery/ solar cell }
KA 8.3.3 Rapid diagnostic test kits )

KA 8.3.4 Multifunctional nanotextiles )

KA 8.3.5 Ready-to-eat and long-term }
storage food

Chemical maodification, synthesis, nanodispersion, nano&micro encapsulation
Nanomaterial synthesis and sensor device integration
Advanced functional printing, Coating, or spinning
Biomarker/ Targeting ligands screening eg antibody, aptamer, peptides
Nanoengineering & Manufacturing

- .

Researcher/ Research assistant : 40 FTE
Total budget : 600 MB
R&D Expense : 240 MB R&D facility budget : 100 MB
. Instrument budget : 100 MB Human resource budget : 160 MB )

Resource

ANADINISTAIAAIA (Market/ Business)

nmaUszynd liunlumaluladfumssnmneanusiunseasyszing Sanuddnetnebe liuimsaein
AnNEANIaMIuTsiurevUsT A aLATsgRaLazdvan Bnvivanansauszgndlsunumaluladiumsmns vl
flavfutszine wiauaaieanuduudslidunasinlunasgiuuy 19y mafaunswsed ensady
auedaul msiuhla vietagamadl Wudu wieaansathldfugeaseifadelse onmsufifeu
Tuituit viemashsedinluth mawannie3esuoummsiul Tags ssneanaouldi nasnauamsans e
Pnndasdunssald saivmswaneIvsnzanfunseeniiui wazmsauaNeIs e
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[l
=l o

WasNgNINa1AY (Key Achievement)
nmasniuaushunlumalulagnomms Tugned wa. 2560 - 2564 sjoitiundnsioud 5 nan Usznaude

o KA 831 walulafwwwasiinssiuanudasns uazanansawdnldldiaslugszing (Various
sensor development eg. motion, heart beat and body heat sensor) lagyviiunswaiuisuigesnsaiy
autadoulszaninwge Taaldudnms Piezoelectric m3nsaiamsifuzasdnasiiBonsetugamns uas
isuaiianansanTaiugumgRssmeselszansnwge

e KA 832 walulaimsifudszawaseu tiaindss@ndmwmsldiuzasuuninss (Long
lasting battery or solar cell) \5u Battery material 38 solar cell iDNABMSWARILISMSUUIIUTIA 1D

WHu Supercapacitor

e KA 833 yansedansasuazvidielsailiuguassalunsufiiinenms (Rapid diagnostic
test kits for military) Hunshionmaluladduylulassnlans® (Immunochromato graphy technology) ii
aannswanwsusznivuisemaduiuszrinueufveduazuoufiau fumaluladmsusnans lasande
vanmIazansuazmIgeduiisheiuesans vuiageiindeg tiewangansadansevidelsn fifuguassase
mMaUfiRumenng madiadendnilsenulufomsiandesen Tasmaheymaunlufifiauauifse an

I dumlidyaralunswans smiunsindyauzesiaguluidnuanifns

o KA 8.3.4 waluladfmaunlu (Multifunctional nanotextiles) 3jymnniAIoouuLNMG Wil
YszAndnmlumaasiouih asioudunsien fulW fuge dudedalsn mawsei ssneanudeuldd wisd
ANNENIasUSTyauduaTe Wy el wazansBanw uazlleviuud lpilamidaiu aapnaunisiann
spvwihmnsfinusiouseiege Jeviudgen Mellienyszindnmnisufifivnluiunligege

o KA 835 walulaiimsiniuauasiinargamnssmiuniseanniasuis (Ready-to-eat and long-

term storage of special survival foods) \ial¥aasnfionawdansudsenu Aviusnunldlugumgfiund
wiwiul Tagldasnsadfivlduu 36 eufigumngiivies

waluladuan (Key Technology)

mavszgndldunlumalulagmenms sududevendumalulad 5 uaumman ldun

o

o waluladfumssanszi daudas lassadwluanalussavunlu assnaunsvieiuassdy

T

(Encapsulation) tam3tafauuuiuAaluiane o

o wailanseanuuuazdAsIzETEquUIlusiinfAy f?aﬁﬂqmauﬂ'ﬁnmnwmﬂ uazinalulad
wwzed aunsalunlunuuwnwa uaznisusznauniseielussivunly (Nanofabrication) endeRaNTR
wauliannifususes lumsasamluanasmer Ifud YaounTunaussriouiminuacdan ieldin
Fyaumwistouuuduaiinin (Magnetic Resonance Imaging, MRI) ﬁ'ﬂﬁ]‘uﬂuma\‘lﬂuﬁ'ﬁﬁmk} Wipldn
MIVLNBFUIUNNTNIZLAINLEIDDITINIUY (Surface Enhanced Raman Scattering, SERS) ﬁ’aquﬂuwamzmw
oY uNan uazdan Hudu
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o waluladdne wu mawadulsuazunudulouly Wulsvatesvdlsznauuasvaievtinga
MILARDU LAZMTNNNEWSU AN RN LAt

o walulagunludinw ensduAZinacnsaviLAIasanely anadinw (Bio marker) M3aiy
WuszBaimeluanaimvang (Targeting ligand screening) sl Tunissanuuy Aum wan uazUsuige
watmned/ uwauived/ wulnd wabusduiulianathnne

o wialuladinswanBsifAnssuiian1ssenena (Nanoengineering & manufacturing)

NSWeNIN 1% 1UN19911398 (Resource)

pnadipsnanswennstunmwaan [fud yaansideluanesie wu nsmansdnwaanshe Sauad
il Jagenans Wand £9V9 FEINTIN LAZUWNFNERS SINIRY 40 AU (Usznaudieindde WaTHYIEITE)
SULSZNUTINTOAY 600 A UM Usznaudisvuidonasnlasents (R&D Expense) 240 1w vuLswanoy
rlpashelaseadoiugiu 100 Sunm wazsudsznausmiudavnaunsaingiasi $110u 100 duum 1y Screen
printing machine, Source measurement unit for |-V characterization, DC Pulse generator for sputtering system,

Nanofiber and nanofibrous membrane fabrication and manufacturing LLazouqﬂa’lniﬁm’Ju 160 aULN

R&D Area 8.4 - Nano Materials and Methodology for Future Applications

RDAS8 Exploring cross-platform and key emerging technologies

2560 2561 2562 2563 2564

RDA 8.4 Nano materials and methodology for future applications >

Discovery of new nanomaterials, production technology and analytical techniques being
GOAL internationally interesting due to their potential broad applications in the future

KA 8.4.1 Novel nanomaterials with novel or superior properties of interests

KA 8.4.2 Better methodology for preparation of hanomaterials of interests

KA 8.4.3 New characterization techniques or instruments for nanomaterials

chemistry, Nanoengineering

Spectroscopy, Electro chemistry, Electrical engineering

[ Chemical synthesis, Material physics, Chemical engineering , Material ]
{ Computer modeling, Theoretical physics, Physical chemistry ]

Total Budget: 1,500 MB
R&D Expense : 700 MB R&D Facility budget : 300 MB
. Instrument budget: 300 MB Human resource budget : 200 MB )

Resource

o1y

Researchers/ Research assistant : 50 FTE

AMNADINTISTAIAATIN (Market/ Business)

wmammansuazmalulaglutigiufienudiudosiuin wlumalulagmasfiunumadoyse
mawangaavnsretvimnazlen lnsfinasuduiuihunlumeluladfidusuduyamvesduduazudng
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Tl 2558 i 3.6 uaudum wazindhgnmzmsiiulavesyarmatiesnFiisnn 30 - 60% siol) Tu
Fravildhenthauiivll 2563 navnniueziiuTalusasnndd 5 - 25% seliEnadvilsridl Femainlull 2568
wlumaluladesiiyadaanagendi 3.2 éudwum feilyadnaiavesiaquilu (Nanomaterials) Tuil 2558
AnLfutlazann 30 - 40% vasyarmnlumalulaiionn vioUstinn 1.4 wauduom uazmaiyamzes
Faqunluhaziiivlnludaniishnyasmassmaluladiindesluseidhemihitias 20 - 25% favnnsanas
gavsuumInanasianuly sulunamnanmsingszansnwuazaunamsuan

Faqunlufifigarnanagegalull 2558 Ao viaA3upuunly (Carbon nanotube) Befiyarmnanagii 7
wiuduum visUszanuedewilssesyamsaiagunlu lusuziinisldunsity (Graphene) Tugnanwnssusiong]
TugheBudu uaziiyamaaaluszivwuduum yamaaadnasewiedusevianunlupiadug Admsldemly
dowdpduds wu sumewnluzaslanzosnled sumewnluzeslanziiuuaznes meoudnnen (Quantum dot)
uazaymeaw luzaswadmesdunideiiasme

Faqualuiinanandredu fimahluldfudumilsoswaniuriluannansgaamnssn deusigunal

a &

Bidnnaeiing gUnsnlwdauaziiuwasnu aunsalsosud Jagneade wIsveon Gudgulnamly sunssis

=

funennadilady waznmsinemmaunng Sensldiaguiluamnsoaieniainguandfinlanisund
WARAUTLAN

'
= o

WaaNNDNEIAY (Key Achievement)

uanMnyarmmMeiAssgRaimndiagu luesud msduwuuazanuimmhluduiagunlu dnh
Tugmaiannmaluladlva dvinliussansnmassduduazuimageiu uazluuenadansovlviindud
vl fifidnsauzmsldnuiisennifuegeiude gy mifunovamduewnlu wazunsiy sunsmilug
matszandlflugaanmngsa deudnmswandfisuuonineiidenagluihgs uazszalwldnais aufemanna

Alademensunwngfinndiuazwiugt wazmavanniagnlulug lWgmsldnusslugaamnsm deliuey

U
v 1

fumaiaiunnszuaumanin TWldauanyuzassiagmuanudesnssthainiane saduuiivianzay il

o o o

nasrumsfunuuazinuagnly Sufufosndenainifeifienuienuamise aasnuaseeionazis

U
L3 v v 1

mInmTAenzd Agninnuendnsalzesiagifianuazifon gndey wasuduthge ey dhvsnewanly

U

MR ATENAuTagun ludviiavsin Uil

o KA 8.4.1 Saqunluziialmifiuansaaialvsiirauls viesuiiidauddesiivieatnslaniau nin
5’ﬂqﬁﬁiﬂﬂaﬁu15ﬁauﬁﬁﬁ (Novel nanomaterials with novel or superior properties of interests) 19ty
autiRveviamunluiimsduwuud uazeatluanuanuaula 191 Superparamagnetism, Superdiamagnetism,
Super conductivity, Photonic/ Dichroic properties, Surface plasmon resonance, Quantum confined

fluorescence, Electroluminescence, Dual- and Multi-responsive materials

e KA 8.4.2 umvnm%anszmumswﬁmi’aquﬂuﬁﬁﬂszﬁm%mw (Better methodology for
preparation of nanomaterials of interests) mmmmuqmmmiu 1-, 2- ¥38 3-HA SINTNVLBVUNANTINAR
Tone fhesuyuiishninszoiumsiifiey Taldenaddgdutaaunluidyasviednomwgelugnanmnssu
i visasusunly unslu eymalavzeenlsd symalany Apusnnen uazwadiues
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o KA 8.4.3 mailadsn1swiainiaviinlusi (New characterization techniques or instruments for
nanomaterials) filaaaziBen wiugh vislduuldazmnsai smiumsiensiiganmuendnenl wu
2R JUNT uaznINIEEMYesINg visdnwantRvesTaguilu andRdeuss Wi udwdn madszney
fiey wazuavnazvhazwineTag lussiuunly

waluladiuan (Key Technology)

o MmAmnzigninswiendneal uazAnmantRvesiaaunlu inlfiesoefiefiAnadesiuuasuas
T Seaduanuiuazanaimihlumaluladmesuainlnsalnd (Spectroscopy) msdsawunlu
(Nanoimaging) LA W (Electrochemistry) wRAEINTIN Wi (Electrical engineering) ST uazian
Faqunlufiienmnsuwauemaianudlalumansuazmaluladvani szaansmhlgmsdunwuiag sl
fhauls aheyasnsiidenaaunsa wazdeliiinssdanudifuiulumaniuazmaluladindnandrodu
tuiduidsadgssmainnndeangianug

° msaanunu’i’aquﬂu‘[ﬁﬁﬁnﬂmsuasauﬁ'ﬁmuﬁmms fndeaNNIMHAnENqE] (Theoretical
physics) WARWANE (Physical chemistry) wazmsasonuuasslaunanfiaimes (Computer modeling) Tuzaiy
fimsdoianziianunluszedumsdoiasziineiail (Chemical synthesis) wiamaluladveiland s (Material
physics) shumswrunUiudgensauumssanildianifnauazgunsmsiane lasfionauazduyunsudn
AdulldTwdewded aradosldanuinmesnuiainssuiadi (Chemical engineering) 1hsnUsznay

NSWeNIN 1% luN19911398 (Resource)

Tugh 5 Tdwwh Yszinalneasinasssudssnaddoin 1,500 duum slvayuyaas iz
TnAsufnnaTawedy 50 au Taansaieuddsuasisunmesuiasnlufifidhmneniade 2 Tas 60%
gawsulsznaufumirauazTagilslunsdde dwdn 40% dwsumgunsal wisefie amuil uazansnsyloa
e linsivauazwannmeiutanunlusesszma Alomahlugnsduwuianlnifiddny fussTomity
gaamins uazvh Wldyaansiifianadanuaansa sswedinzsessumaluladmsndnuazmslédonuian
T Usznaudevusfiunids (R&D Expense) 700 duunm vuuszaadavnlaseaitaiugu 300 duum
sulszanudamiasesiie gunsal 300 duum wazeulszInusuyAaINTATY 200 duum
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IhALEAWENSDUoDIwWURLMYY Riddous:ine

M HuNMIIN L RUIT I MITe ez lumalulagvevissmealng w.a. 2560 - 2564 [Fnse

mauwuiifua [Fudiiu sshldgnmavssqilminegnsemanizeensspulsnsmaimunnlumnalulagvey

Uszmnalne w.ea. 2555 - 2564

wagLSanAAIZAATUIN LRUTI Y M TITBLazwanu lumaluladvasszmalneg w.ea. 2560 - 2564

Huunmunguansenaninseuulsmnemawanmnlumaluladvesyszmalng w.e. 2555 - 2564

gnsimaninmaldnsauulamanisiamn
wluwmaluladvasyszinalng
W.A. 2555 - 2564

WasIL3aNAININSLANTY

gnsAansn 1 snszduaunWEin guaw
maunnguazasnsugamenlumalulad
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ARLNDT FAUINT Managing Director U58W IP Commerce Co. Ltd. Ifihiauadioyamsfinen Global
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Nanotechnology Potential World Market Size by
2015 in USD trillion (NSF)
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1. mamamand 10 susbwnlignlumaluladludassss 21 909 Institute for GLOBAL FUTURES



World's Leading

Authority on the
Extreme Future

The Top Ten Nanotech Trends for the 21st Century

6. Nano-enhanced humans will have physical, intellectual, and sensing powers
superior to other humans.

Nanotech will provide a cheap and available source of energy.

Nano-factories will build on-demand products in an inexpensive, flexible, and
rapid process.

9. Nanotech will revolutionize the global economy, providing Power Tools that
will produce high-tech products with low-cost and low-tech resources.

10. Nanotech will create new choices that will alter human evolution, raise
dramatic ethical issues, and challenge social norms.

Source : www.globalfuturist.com

2. #ayam3Ans89 The American Society of Mechanical Engineers 1521 5 8981AQ2DINTWAU
nluwnalulad

u The American Society Of Mechanical Engineers

1. Stronger Materials/Higher Strength Composites
2. Scalability of Production

3. More Commercialization

4. Sustainability

5. Nanomedicine
Source : www.asme.orq, The American Society Of Mechanical Engineers

3. 4yan3ANHNVEY Thomson Reuters ALFANIUIULNANNLAENSTRITUENMNTITENITITY B9
uaawiTe wazdanmaivln wasimIagwSeuiisudoyazes 10 Yszma Seiluwallvhidonuided
uansifuppsgudayafiduunenaudinnsiugudoyainiing lasawnsadnsiadisldannenueey

Thomson Reuters 1389 Strategic Review of the Nanotechnology Landscape 2013
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4. doyam3fneey McDermott Will & Emery Buifumsuanuasnsanindinsusnmugiinialul
W.A. 2556 NMIdnaAuMInAnndinsuanmungslull w.a. 2555 uaz 2556 [@1zAnaw1z Carbon base Waz
nN3zaamMA Application

n McDermott Will & Emery North America 2013
56.5%
GEOGRAPHIC BREAKDOWN by Unted States 5425
ASSIGNEE ADDRESS
Europe 2013
1 9.50/0 Spain 0.8%

Sweden 0.9%
Belgium 0.9%

ltaly 1.1%
Switzerland 1.5%
Netherlands 1.7%
United Kingdom 2.8%

Canada 2.3%

Eastern Asia 2013
27 80/0 Singapore 1.1%

Taiwan 5.1%

France 4%

Germany 5.8%
China 5.3%

Japan 8%

South Korea 8.3%

Source : McDermott Will & Emery , 2013 Nanotech

n McDermott Will & Emery

8000
— Nanotechnology by Field S~
6000 /‘ B Computers and Electronics
= 5000 A B Chemistry
% / 4_} B Biological Sciences, including
3 4000 //ﬁ Medicine and Agriculture
3000 B Materials
2000 B Metrology and Instrumentation
B Energy Generation, Transmission
1000 and Storage
0 M )
O & X H Jd & Lo O 9 X
R e (}QQ q{oo WQQ ()QQ q/QQ S
Sector in 2012 Sector in 2013
1. Computers and Electronics 1. Computers and Electronics
2. Materials 2. Chemistry
3. Chemistry 3. Biotech
4. Biotech 4. Materials (Decreasing Trend)

Source : McDermott Will & Emery , 2013 Nanotechnology Patent Literature Review
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n McDermott Will & Emery

Graphilic Carbon Based Nanotechnology

6000

5000

4000 /

3000 I W Total

COUNT

W Fullerene
B Nanotube
2000 // / B Graphene

Source : McDermott Will & Emery , 2013 Nanotechnology Patent Literature Review

5. 4ayan3An1 The European Nanotechnology Landscape Report 518U UIUUNANNLATAN3
YnsuanmNUssmea uasnauwaniud

EU Nanotechnology landscape

7000 Comparing Corporate Basic and Applied R&D Output for the EU + Switzerland
(publication data 199-2009, patent data 2000-2010)
6000
. Publications
5000 Patents
4000
3000

2000

1000 \l
8 &.IIKI'III|I=||||..__

AL EIR S F PP T EDdDRR LR RRFE &P
o .

FEET CE S L S E e F S B S
& L& .é\,o o ¥ < <f o & WO o8 oF P @ +G@

& < 3 & RS

& <&

Source :The European Nanotechnology Landscape Report
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EU Nanotechnology landscape
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Intelligent, safe, connected world Sustainable food and New energy economy Ageing Improved
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Source : The European Nanotechnology Landscape Report

6. ﬁagamsﬁnm Global Nanotechnology Trends at Nano Tech 2013 a0 www.nanowerk.com v

Idagudamaideisaiiusenmuyssine

Nanotechnology Trends by Country

1. Italy, 55% public research institutions : 45% private

companies.

* Structural/functional materials

* Nano-medicine/-biotechnology

* Nano-electronics and nano-optics

2. The Czech Republic
* Nano-fiber market : EImarco has built a prototype nanofiber
equipment for manufacturing non-woven fabric, based on
its unique Nano-spider technology developed through
industry-academia partnership

Source : Global nanotechnology trends at nano tech 2013 , www.nanowerk.com
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Nanotechnology Trends by Country

3. German: Impressive lineup of German nanotechnology companies and

research institutions The Federal German Government announced the “Action Plan
Nanotechnology 2015” in 2010. important contributions to the 5 priority areas of
the High Tech Strategy for Germany

* Climate/Energy
e Health/Food
* Mobility and security

4. Japans most international technology exhibition,
Japan offers innovative nanotech solutions. They will
exhibit various technologies and products at the core
of nanotechnology,

* Nanomaterials

* Nano-assessment

* Nano-measurement technologies/equipment
* Nano-processing technologies/equipment.

Source : Global nanotechnology trends at nano tech 2013 , www.nanowerk.com

[

Feonanamlapaguuuns el

Nanotechnology Strategic trends

> Enabling Public-Private Partnership & Commercialization

> Global Trend :
=> Energy(Growth) , Electronic(Volume) , Chemistry , Material , Biotech
=> Industrial selective behaviour :
1) High value added products & industries
2) High investment power
3) Cross Technology & Industry

» Country Strategy :
=> Customization depend on economy, infrastructure, resource,
existing technology.
=> Focus strategic technology, create technology road map,
and cluster development.

Analyser : Metha Jaratanakorn
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Ab initio calculation

Atomic Absorption
Spectroscopy (AAS)

Atomic Force

Microscopy (AFM)

Atomic Layer

Deposition (ALD)

Bioimaging
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Bio-mimetic
nanomaterial

Carbon nanotube

Chemisorption

Density Functional
Theory (DFT)

Dynamic light
scattering (DLS)

Field Emission
Scanning Electron
Microscopy
(FESEM)
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Field Effect
Transistor (FET)

Field Flow
Fractionation (FFF)

Fluorescence
lablelling

Fourier Transform
Infrared
Spectroscopy
(FT-IR)

Gas
Chromatography -
Mass Spectrometer

(LC-MS)

Gas
Chromatography -
Mass Spectrometry
- Time of Flight

(GC-MS-TOF)
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Graphene

Hierarchical

(multi-length scale,
multicomponent)

fiber technology

High Resolution-

Transmission
Electron
Microscopy

(HR-TEM)

Hydrothermal

carbonization

Isothermal
amplification
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Lateral flow

Liquid
Chromatography
- Mass
Spectrometry
- Time of Flight

(LC-MS-TOF)

IncRNA

Magnetic

Resonance Imaging

(MRI)

Mass Spectrometry
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Nanowire

Peptide ligand

Physisorption

Phyto-remediation

Process Simulation

Quantum dot

Quantum confined
fluorescence

Raman

spectroscopy

Reverse osmosis
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Scanning Electron
Microscopy (SEM)

Scanning Probe
Microscopy (SPM)

Secondary lon
Mass Spectrometry
(SIMS)

Sensor and sensor

arrays

Single Particle
Inductively Coupled
Plasma-Mass
Spectrometry
(SP-ICP-MS)

Superdiamagnetism

Superparamagnetic
nanoparticles
(SPIONS)
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Superparamagnetism auﬁ'ﬁqu]a'a‘

Surface-Enhanced
Raman Scattering
(SERS)

Surface Plasmon
Resonance (SPR)

Super-resolution

molecular imaging

Targeting ligand

screening
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Nanotechnology Roadmap




Prevention, diagnosis and treatment of important diseases
Nanosensors for diagnosis and screening
Nanomedicine and medical materials

Utilization of natural products and biodiversity
Nanocosmeceuticals and encapsulated Thai herbal and natural products
Nanotechnology for animal health and feeds

Improvement of agricultural process and control of insects and pests
Nanotechnology for pre-harvesting

Postharvest technology and food packaging
Nanomaterials for food packaging and preservation (Smart packaging)
Nanosensors for agricultural products

Nanotechnology for Future Energy
Nanomaterials for Energy Production and Utilization
Nanotechnology for Energy Storage and Saving

Nanotechnology for Clean Environment
Nanotechnology for air monitoring and treatment
Nanotechnology for clean water

Physical and regulatory infrastructure
Nanosafety and risk assessment
Nanoscale characterization, precision analysis and standards

Exploring cross-platform and key emerging technologies
Nanoelectronics

Nano functional textiles & Fibers for advanced applications
Nanotechnology for National security

Nanomaterials and methodology for future applications
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