FEUNIINeRTUFNY Il

d ' 1 = o o
pavIganIsANUVaeInIIMel U IMeriaynNeIn A seNalouf i was

Wide-filed fiber bundle fluorescent in micro-endoscope

S

asiyad ez

CP4 o

WTYNS AIINMUIYA

Yaor % = o = = 9 o &
Tasvpuaivayuaniidsanntuaulszanatusela dszeii 2559
= 4
ADUSIFAINIIUAIAAS

agmalulagnszeunaudnuNmInNAnsz


CLP13
Textbox


FNUMTRYTVTNY Tl

d 1 = L% )
navIYaNnIIANILLTInT MU Imesiiayuuan Iedaialaudiwe

Wide-filed fiber bundle fluorescent in micro-endoscope

=) ¢ ap o
as3yad e iansus

WIHNUBNT AW UIYA

>

s aes ) = 4 o
Tasunuaivayuandssnntuaudszinaitiusne’d Uszsil 2550

qa

AULIAINISUATAS

asdunaluladnszoemndudnammsmansziia


Lib
Textbox

Lib
Textbox


Falasens (Mmwilne) ndowanssmiuuudewsanelusneriayuuesnirsesinlowitua

UWWEIRY UUsEanakus el UssdrUsuussuna 2559 Angirnssueans

o

Usedtauuseanal 2559 TwuBuilaiunsatduayy 300,000 U

S¥eLANYNNTIve. 1 U Faus_ 1 ma0e3 2558 B4 30 fusneu 2559

................................................ B it R T

asdyad eTamumsn (uwihlases) uas wienilens d3wauled (§3aulasins)

e Imnssudiinsunmd angdmnssumans andunalulanszrsunaidinanmsannsed

UNANEa

2

djadumsinundesnannsalddesnsinnglusnesdayuniimilmwasdeslussiuead

Qs

NI
Tulnuaudawn (white lght) Fsagliialouinhuandudthdygiauaainunasiilaualudngs
wadiauls uarFudyguuaiaeviou lagnadeumenisuanmannanndiegrawad vie Tngiunld

nAgau (resolution target) Tuguaiasa.

AndAy ndaagansse, uuse, daloudniuas, arssesuas, ndndeansin


Lib
Textbox

Lib
Textbox


Research Title: Wide-filed fiber bundle fluorescent in micro-endoscope
Faculty: Engineering Department: Biomedical Engineering
Abstract

This research focuses on the development of wide-field imaging, using an optical fiber bundle
as the light source. The reflected signal from the samples will be guided through the optical
fiber bundle to a scientific grade CMOS camera.  Sample collection will be from resolution

target or cells in real-time.

Keywords: Microscope, cancer, fiber bundle, Fluorescent agent, endoscope.
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Primary Pap and HPV Test
_ ; i
i + H l &
Pap LSIiL or HSIL Pap ASCUS Pap ASCUS Pap negative Pap negative
Any HPV result HPV positive HPV negative HPV positive HPV negative
1 3 i H
! ! ! ! b
Repeat Pap Repeat both tests Repeat in
Colpascopy Solpaciony in12 mo in B-12 mo 3y
]
4
| :
. | | !
Any Pap result Pap LSIL or HSIL Pap ASCUS Both negative
HPY positive HPV negalive HPVY negative
3 i i
! i ‘ ‘
Colposcopy Colposcopy Repeat Pap and Rottine screening

HPY in 12 mo avery 3 yr
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ansundygranmdmiumsnsiniladendesganssminganiglu (Endomicroscope) [26]
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2.3 waluladansiTauamanisunme
2.3.1 ¥iaNNN5Y89aN3L389ua (Fluorescence)

Tuanangeesanudiidnuarnisaevavsshsnnluanalssinndug dsfiuandunim
2.3 Inneuvosuainsyfurzgngadulaedidnnseuseteyninvigesisasud dsasifiusedundanuves
ddnmseuluiissiugnnadu Tneluvasdignnsesu waanuasgdslulumseutureduianaviedinng
dglaunadslugaduanatnudes wé”qmﬂﬂ?u?iLé‘ﬂmauﬁl5Uﬁaawé’wmﬁgﬂms@’juLLasné’wwagui'[,u
seiundanuund lesnwdinuilanasussnisudesndanuresdidnmseuilildlineviiiauen
naufigetu Feiliausausnsswineduuasilénssduiunduuasiivdeseennld dnunsvasnis
UsselmeuanluanavesansiFosuasaziidnumsiiuniu suniluanaasiewaserldaunsogn

n3edulvalaan (Photobleaching)

Excited State Levels
A’_\_/\vf\ oK
YV SN AN
A
= Absorbed Emitted
= axcitation fluorescent
' tight light
Fluorescence
= lifetime {ns} . ¥
Ground State

Figure 2.3 nwuanssgaUNdInuYedidinnseuidaganssfulastisnisiouas

232 wqaaLﬁaL%uﬁaLUﬂm§u (Fluorescence Spectra)
waalinszAuLaruaiUdosaanu1vadlianavesassoaarANEIAAUT

e lngavannsasanadunsiwszwinsmuenirauiuemudiuvesdygy ey

]
s =

nszfuuardygauivdevennin dfiuanslugl 2.4 Mnguaniuldrauignyass

q



sanunIziinNENARUNgINTAMEIRRURlEN sy uiisniinsgydondnuuns

finsnsgunnmesadinanludiuvesmannisvesaisisoues

e m e m
= 2P zZ,
9__1 17 @ @
& 2io &
o
2 =i 2 =
= giE g
2 gig a
e - i =
Ex, Ex,
Wavelength {am) H Wavelength {nm}

Figure 2.4 mwuanimuduiusseninsanuemaduiuanuduvemdsnuuos fuanaunseRuLag
Fyoauiuseseanin

2.3.3 Fluorescein

Fluorescein 1uarsdaunsigsiesuniinddnuuziluiduduvsouns asanaldly
tuazueanesed dualdifussSecaniotanwuminfosessoslunuduiaine,
(fluorescence tracer) a’1iL%BdtLﬁﬁﬁﬁ’]ﬁﬂiﬂQﬂﬂ‘ﬁ%éjuﬁ’lEJﬂ’]’liJEJ’]’JﬂguLL’ﬁﬂ 494 ulu
WAy UasmAEBIRAULaTIINNanTiaSsuailainsalseseanunldie 521 wilu
s Faiuanslusudl 25650515 euasiilflutagiiuasil 3 vdaudnite 1) Auorescein

isothiocyanate (FITC) 2) oligonucleotide synthesis 3) 6-FAM phosphoramidite

— EriSSION
----- Excitation

s ‘a-,...«..r-'

300 400
Figure 2.5 awuansndeIRauLasldnsyiulazamuepauLasUasypaninves FITC

Ntziachristos wagae [27] LAl FITC Tumswanininasszisessly lnefnaainSes

) o as 3 & < o o ° ' & & vy @
we FITC nU Folate NItwgnuLwaausLlsg ‘?N‘V]ﬂwa’mﬁmzqmmwuwaﬁL%aamt‘mlm%’lwmﬁm
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¢ 80 A4 + Median
A Minimum
® ¥ Maximum
g P < 0.001
% 6() 4 me-“m“—‘
&
a
w
g 40
2
B
2
E 20 v
2 .
i N
"]

Cc:lor FILI
JUN 2.6 sUnmlTeuiisudniueadiilesenssnismssieniiuuUnafunmkuuS asuas (A) &

Unfuanstausnaiifuilasen (B) nmwdasiasiuandanizusnaiesen © nsimuanisiuiy

\WAAUDILLDIDNVBINIIIYNNLARSUUY

2.4 waluladiinlaudhuas (Fiber optic bundle)

o

Fiber optical bundle imaging probe Wugunsalifauseiildnvauziluinveadulowi

1 v

duase gnesnuwuuieldlunuasisninveandediaulaalasu(endoscope) ugunsalfiivisdruiin

3

o as

doyaasaludainuiauls wavdruiausahdygranasmnvinadaulanduuddnseuiuadn

Y
]
o ar =

a Fansldtalondatinasduiidednfafidrdgisauaridoanasamaziued furuianes
Wurhaudnansweadulouimhuassassululin MliAedevissanidleutiniuamindnsuligdnsu
WliFesinnsUsemanannvdmnildnmaindialeudniuasudidniinis Ine Tkaczyk uazaus
(28] deAUssnanafieimunaanmussnmitldeninlouiuadifimnuas Boafiastufanni
9.4.1 Tagmslinmvarsnmitinannisiedeululufievnadiimue Wewidumanmsindeuiifianansa

dinwinUszneuuailanuasidenenngiign
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unii3 Bandunsise
FBmiividevedasmsfanndeanssamidmivdemyamelusunesiaguniieiieis
TaufihuadaeldsiuaandewamgessawudiioszymivadiiseslsassorSuduvosmnseuin
ungnuusldeaniluaesdrundnie 1) druanAdeludiuniseenuuunasiniuindesqansseiiuudos
melusameianunsasufinnmldvatsaueniadu (Multi-spectrum) Tngldielowfthuas iosesdy
Fyanuaiiudeseaninainansideuas Mudsannsaduiinuasuannnilifinonnsasvouresuas
am (white light) 2) suAseludruvesnsuszananan mdannildninanandiudygannudaiie
WumnuaziBeavesnmliuansanmlussiuisadlugiunaiaseld
3.1 gUnsafilidussdusznau (Materials)
ssAUsENoUNANTeIsyUUaIzUssnauluie dalaufiaduas (fiber bundle), laudingues

NABIRansIAY, WA ilauaenseAuLUy LED uasiduimossunmw (CCD) sauandlunind 3.1

Objective lens _ Emission  Achromat
SpyGlass probe 40X / 0.65 filter lens

connector

Fiber optic bundle
\ €cb

=] Excitadion filter
> Tube lens

Tissue |

Laser light source

SpyGlass probe
connector

FUT 3.1 AWFI9895sUUNGBIaN T IALLUUNAI8A TN IAGUUE
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3.1.1) dalowAniues (Fiber bundle)

Falulpsen1s3deiflalédalondniuawes Boston Scientific 793 SpyGlass Direct
Visualization Probe, M00546030 lnefldiuvasnsiudyuuasfivdeavseassoundunnannusnmi
auiﬁ]mm‘sﬂﬁuﬁﬂLﬂumwﬁﬁmmasL’é’acﬂlﬁqq 6,000 finiwa Fedmidudrvenduloufthuasduuen
sztsneuluiedulothuasdinu 225 By efivshdyyrauainssduanunasiuia (Excitation
light) luitusaiiaula iesaniiduiugudnanadivs 0.9 fadiuns wardlyuNBIvBINITIUAINDL 70

a3 yhbianusalUgdewmaluusnaunnndseinuessenielaa

]
b2 s

5UN 3.2 niigeusevainleniiiiiuas SpyGlass probe Aksnapnasiildnseiuiu

q

wangnuaeviseasviounduu)

3.1.2) Lau?‘I%QﬂadﬂﬁadﬁgaW‘iiﬂﬁ (Microscope objective lens)
audinguluaeas Olympus (Thorlabs, RMS20X) Hindsugne 20 Wi Lazilen NA = 0.4
\uaudinguuu Achromatic silinmiilifinanupudalunnguuesrnuenadulasielvisesiunis

MUKV UYAIEAINEIIARY (Multi-Spectrum) 1A

SUTl 3.3 amasdiaud g RMS20X
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3.1.3) unasinllauasnseRuuuy LED (Excitation light source)

meﬁ%ﬁﬂLLaaﬂizﬁu'l%’u‘fJuLmeiﬁﬁ']LﬁmLaqLL.‘U“U LED (Thorlabs, MWWHL3) @sazades
AGULA (white light) ferdstus 500 mw wieldlulvuaasiiounmung wasanansadeuiy
Tnuavigeaisawudlilagldsiuiusnssseusnaduresdyaiauas (Thorlabs, MF475-35) tilanses

awzanenAduidurnateedunssfurensiEauas FITC lngraautAnisnsesvesiinges
Aeuanslugy 3.4
MF475-35

Transmission (%)

440 4&0 «H:!iﬂ 4}0 48.0 ; 450 - 560 810
Wavelength (nm)
SUN 3.4 nneaaudfinisnsesnueInauLeIvaIianses MF475-35

3.1.4) \BULDISUNN

druvaamasunmldieuyes CMOS (Thorlabs, DCC3240C) e sanniiruligauass]
AWIBEIBUAYBINNN 1280x1024 pixels wardl frame rate asdia 60 fps WilWansnsouansnwszUUFIY
wanaseld uazdadimsillensiatiuy USB 3.0 iterruasmanlunisiaredematugunsaivssunanady
iy peufaned (usu Feludrmsnsuwseifunmilausadsululdndsswun miror less wmild

leanunsaniignuaziinmnnisiiiesme

DCC3240N

UM 3.5 JUwumesunm DCC3240C
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DCC1240C and DCC3240C
Quantum Efﬁci_enc_y

THOH Bl
: e = =

2
(=]

o
o
i

[
(=]
1

n
[=]
=

-
o
1

Quantum Efficiency (%)

. ! _ : [Filter Blocks 7 > 650 nn'w;l
0 =50 000" 900
Wavelength (nm)

o

3.2 n1Inassdasilattsaatazn1sdauasiSaguEs
mMsvndUMTAUNMAaMEndasganssaldmsudemsinnelussmesiayunitg
paptinluumiLasaghlaginisvnassaadvun Aelvunasviauwaraung walvunvigoaisaisud oN
WYNUULAaRI9819 (Human fibroblast) ﬁgﬂé’ﬁmﬁwmsﬁaum FITC Tuvapnnnaasisoluinan wag
fala w

uwansn waannede LCD Tusguugiunianase nenaansinandsfodunsodoneadididunu

Audnanadszana 10 luasould Sausummeaauiuuiuvadauriousgui 3.6

Uil 3.6 gUmsvaaeussaninmvesnaaslunisdesinguuiadnivusunagey
vasInMadeuniuLRunAgauLaIdmaaedlunsdesaiinaaigndousieansdowatlnenanis
vadauazfBsEIsauenseiLadgndeusannngueaddu ldegndniay duguiedned 3.7 uay

U 3.8
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o Y | ¢ g w =
?UV] 3.7 3'1.]LLEWQW?@EJTQSU@QL%@@N%L?QLWWNQJW&@N

MYEITIS99ua Alexa Fluor 647

15

JUN 3.8 JUuaRRBg NN sdeuas

fagrevastmviauyue(Human

ey

dermal fibroblast) NETIALaEARE

1.4.3 auanwazuazdszansnnlagsay

1. Frame rate

| 60 fos

2. Operating wave length
2.1 Excitation light

455 nm - 495 nm

2.2 Emission light 519 nm
2.3 White light 400 nm - 850 nm
3. Fluorescein FITC

4. Image resolution (CMQOS)

1280x1024 pixels

5. Optical resolution (Fiber bundle)

6,000 pixels, circular

5. finagaeaa

Human fibroblast

6. Improved spatial resolution image

processing capability

Yes

M15199 3.1 andnwaslagUsEAVEAmlngIsvesnaasnan cell human fibroblast
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UNN 4 NaN153IY

4.1 n15Usgnau Hardware

aunlaeenwuuld wazusenavdudussuuassianuisantaninaintoniituasls Feusznavludae

. 1
s ] =

druvesnsiiuasanuuasnianasluguilea wazdiursanissun nilainainnisasioureuas

= e a d‘

Via) AsgUN 3.1 - 3.3

@ s as

PNilabagisudyginnn (ndesd

JUN 4.1 pwsguuaseianansoaenimaintesiatiuasle
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Fiber bundle
And Objective lens
Collimate lens
Power LED 3 :
; Light source LED power
A

E controlier
L.

JUA 4.2 sushuuvasiidauaswasaudialdlumsnuainuiasiiia
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Tube lens

Camera |

UM 4.3 sudmaassyuumsiunmlaeldndesiavia

U

1839917 LAYIAI5USEABUITUUNISTUN LAY TSR RIUINITUTLNIaMaN TN LDLRLAINY

AzBEATBINI Lavandyg asuUNIUIIluNSAIENIWIEAUWAR B9n15USTIRaNanWTuaswU N

v {

Il 3 dau A 1) msddndygusunuainnsagamlasgldlonttias 2) mswaunawielsrle

ANNAZLDIAYRININNIGITU HYBUTR NIRRT WY uaziiuyuneseswlneldvatianisranw

(image stitching) 3) NTILATIZUAMLNDUAAIILIUITB TR TIA B9dsds vSeildnwaeAiRaUNF
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4.2 Amuazden (Resolution)
nMsndaumANLAZLEEN (Resolution) lngmsTassazrinesewinega 2 gafindasanunsauen
99 2 gaeenniuld lasmmeasmiAinuazBanvilaenisldisu Resolution Test USAF-1951 &4

, s v i = Y =
WugdnsalnssigrulumisliveasmaauaziBesvesssuunmsiogud 4.1

4.3 AyaUB9YINN (Field of view)

o

AaATuINTeuTuIBIndemSegUunsalmennle o Agunsaiten wsusasniiuiitue tuaud

INUUN NV ULIDITUNNUDINEDY

5U#1 4.4 USAF-1951

Group 4 Element 1 Group 4 Element 2

Group 4 Element 3 Group 4 Element 4
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Group 4 Element 6

Group 4 Element 5

311°7'i 4.5 [ansyeansann USAF-1951

Width of 1 line in micrometers in USAF Resolving Power Test Target 1951
Group Number

Element 5 £ o eait WORAN/ BN T BRd ¢ \N\%Y ) 8 9
1 200000 | 1000.00+-500.00 | 250.00 | 17500~ | 6250 325 | 1563 780" 3s1 195 | 098

2 178180 | 89090 | 44545 | 22272 | 11136 | sses | 2784 | 1392 696 348 174 | 087

3 158740 | 79370 | 396.85 | 19843 | /9921 |- 4961 2480 | 1240 620 310 .| 155 | oz
B 141421 | 70731 | 35355117678~ | -88.39 | 4419, | 2210 L 1505 . 55 2.75.3 138 | 0.69
5 1259.92 | 62986 |. 31498 ||/ 157.49 | 78.75 1 3937 .. 19.60 | 984 | 492 2.46 123 | 0.8

5 112246 | 56123 0| 28062 | 14031 | 7015, 3508 17.5% (] Bzl 438 | 2.19 , 110 | 0.5

®1319 4.1 LﬂumﬁwLﬁaummamﬁaﬂ(Resolution) USAF 1951 %\1L'ﬁ?ﬁ’]u’]‘iﬂlﬁﬂ’lﬁuaLaﬁlﬂﬁ]’m‘iBUU

Useana 3-10 luspau

¥ o <
4.3) mMmanelranussang UL

50 pm

JUM 4.6 glwasuzSeiildnnszuulaadiou (@) Wunmann epifluorescence microscope (b) fiber

bundle imaging 91ASEUY
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uni 5 agiwamsidauasderaueuis

o
I

MNNIRAUILT1ElAnaas fiber bundle NilAuagiden(Resolution) 3-10 luaswy @usgfiu
objective lens 7l1) Na115098018AINANUALLELA REINANILANENINTTAUWAS tnsanzaglada
'3 g & a1 & = 2 o da @ o ' oy o @ =
wadusSsdsiieinlulsaniluanmgnisideddaduduunnnluwdasl Fsaunsaimuaseenss
I3 2 aa W v & ¢ | v faa W o e 2
nwgasuzisiniisiangnaivisssanlanilugunsainaansatislrunnditadevasSnundinvetae

Tandusuunin
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uni 6 a3U WadnTliaIneuide

o = ' @ & | a ) v W & < v &

6.1 sruunaeInaInIsnangn nszeulgas Leelimeanainluldnduisadugsalawingy Tu
- ° o & s 1 oA val oot A& @ aa PV
auanillaniaunlUldnsiawadnienisunndag1adulasn FedoTnlununianudual uas

aAnunsalavnawnuAs et la

&

6.2 3lsvgnegunsal ndes Digital ssaumlvinaneilundesnsisusiiaisedeainuimals

9

Optical system wazdla@anunly Conference SeAUUIUNYR
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Awarded 3" prize from the International Contest of Applications Nano-micro Technology (ICAN) 2015,
Anchorage, Alaska, USA

Awarded Fraunhofer-Bessel Research Award in 2014 from the Alexander von Humboldt Foundation, Berlin,

Germany

Awarded Young Scientists Award 2013 from the World Economic Forum (WEF), Geneva, Switzerland- given
to top 40 young scientists under the age of 40 who plays transformation role in integrating scientific

knowledge and technolegical innovation to improve the state of the world

Awarded an excellent paper award from the International Workshop on Image Electronics and Visual

Computing (IIEJ) 2014, Bangkok, Thailand

Awarded 2™ prize from True Innovation, Bangkok, Thailand 2012

Awarded Erasmus Mundus Grant 2012 from the European Commission

Awarded 2" prize from the Global Entrepreneurship Competition (GEC) 2011, Barcelona, Spain
Qutstanding paper award from Transducers 2011, Beijing, China, 2011

Awarded 1* prize from the Global Social Venture Competition (GSVC) 2011, Bangkok, Thailand
Achieved over 2600 citations with h-index of 25

Served as a Director of Advanced Imaging Research Center at the Faculty of Medicine, Chulalongkorn University
(2010-14)
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® Contributed to seven book chapters and filed 5 patents in micro- and nano-systems and biomedical imaging

technology
® Presented at over 300 professional meetings including invited talks at various world class research institutes
® Served as a principal investigator (PI) in the following funding agencies since 2009 (USS$ 3+ million):

® National Research Council (NRC)

® Chulalongkorn University

® National Science and Technology Development Agency (NSTDA)

® Office of the Higher Education Commission (OHEC)

® Thailand Research Fund (TRF)

® Served as a founding member and an executive committee member of the Global Young Academy (GYA) and

Thai Young Scientists Academy (TYSA) in 2010

® flevated to be senior members of The Institute of Electrical and Electronics Engineers (IEEE) in 2010, The

Optical Society of America (OSA) in 2011, and The Society of Photo-Optical Instrumentation Engineering (SPIE)
in 2012

® Served as a co-investigator in:
® National Cancer Institute (NCI), USA-funded Network for Translational Research Award (USS 17+ million) to
develop an endoscopic confocal microscope, ultrasound transducers, and nanoparticle-based wide-field

spectral imaging devices, for molecularly-targeted disease detection in the gastrointestinal tract from 2005

to 2013
® Howard Hughes Medical Institute (HHMI), USA-funded for Deep Brain Imaging Award (US$ 5+ million) to
develop ultraportable 2-photon microendoscopes for mouse brain imaging from 2006 to 2010
® Served as a technical and program reviewer for:
® Department of Defense (DOD), USA
® National Institutes of Health (NIH), USA
® National Science and Technology Development Agency (NSTDA), Thailand
® Thailand Research Fund (TRF)
® Served as a technical program committee member and a technical program chair for:
® SPIE Photonics West Optical MEMS and Miniaturized Systerns Conference from 2007 until present (chair)
® [EEE NANOMED Conference in 2012 until present (chair)
® |EEE CYBER Conference in 2012 (chair)
® International Conference on Beneficial Microbes (ICOBM) in 2016 (chair)

® |[EEE Optical MEMS and Nanophotonics (OMN) Conference from 2015 until present (committee)
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® |EEE Nano/Micro Engineered and Molecular Systems (NEMS) from 2012 until present (committee)

® |nternational Conference on Bioinformatics and Biomedical Engineering (CBBE) from 2008 - 2013
® Served as a co-editor and a technical reviewer for:

® Journal of Micro/Nanolithography, MEMS and MOEMS (JM3) in 2014 (guest editor)

® PLOS ONE from 2012 to present (reviewer)

® |nternational Journal of Cancer (JC) from 2011 until present (reviewer)

® Journal of Biomedical Science and Engineering (JBISE) from 2008 until present (reviewer)

® |[EEE Journal of Selected Topics in Quantum Electronics (JSTQE) from 2006 until present (reviewer)

® |EEE Journal of Microelectromechanical Systems UMEMS) from 2005 until present (reviewer)

® |EEE Transactions on Semiconductor Manufacturing from 2012 until present (reviewer)

® Springer International Journal of Computer Assisted Radiology and Surgery 2012 until present (reviewer)

® Authored and co-authored over 80 manuscripts published in peer-reviewed conference proceedings and

journals such as JEEE, OSA, SPIE, Elsevier, and Nature Publishing Group

® Taught classes or gave lectures at various institutes (UCLA, Stanford University, HKUST, TECHNION, Peking

University, National Taiwan University, National Tsing Hua University, Tokyo University, etc.)

PROFESSIONAL EXPERIENCE

Michigan State University (2018 - Present)

Adjunct Professor, Institute for Quantitative Health Science & Engineering

King Mongkut’s Institute of Technology Ladkrabang (KMITL) (2014 - Present)

Group Leader of Light Microscopy, Vice Director of the KMITL Research and Innovation Division (2015-16)

Fraunhofer IPMS (2014 - Present)

Technology Consultant

King Mongkut’s Institute of Technology Ladkrabang (KMITL) (2014 - 2016)

Vice Director of Research and Innovation

National Electronics and Computer Technology Center (NECTEC) (2009 - 2014)
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Group Leader of Light Microscopy

Chulalongkorn University, Faculty of Medicine (2009 - Present)
Director of Advanced Imaging Research (AIR) Center

Adjunct Professor, Department of Internal Medicine

Stanford University (2007 - 2009)
Physical Science Research Associate

Departments of Applied Physics, Biology, Electrical Engineering, and Pediatrics

® Demonstrated the first clinical use of a novel handheld Dual-Axes Confocal microscope (10-mm diameter) in
live human patients in skin, with the ultimate goal to examine for monitoring sub-mucosa cancer progression
and drug delivery through skin

® Demonstrated the first Dual-Axes Confocal endoscope (< 5 mm diameter) for Gl tract imaging

® Demonstrated the first use of MEMS based portable two-photon fluorescence microendoscope (< 3.5 grams)

for deep brain imaging in live awaking mice to correlate their behaviors to brain activities

Stanford University (2005 - 2006)
Post-doctoral research scholar

Departments of Applied Physics, Biology, Electrical Engineering, and Pediatrics

® ledateam of four to develop two novel miniaturized medical microendoscope and endoscope by combining
MEMS, micro-optics, and beam scanning microscopy. Those microendoscopes/endoscopes are:
OTwao-photon microendoscope: to be used in small animal imaging
ODual-axes confocal endoscope: to be used in human patients
® Co-developed the first compact 2-D-MEMS scanners with high speed and large angular rotation for endoscopic
imaging applications
® Optimized micro-fabrication process of MEMS scanners to increase production yield, production efficiency,

and increase scanner performance

® |ectured in MEMS/Optics classes at Stanford University

University of California, Los Angeles (1997 - 2004)

Graduate student researcher
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® Demonstrated the first 2-D MEMS scanners based for an Ultrahigh Resolution Optical Coherence Tomography
(UHR-OCT) imaging endoscope

® Designed, fabricated, and demonstrated the first 2-D MEMS scanners with electrostatic angular vertical comb
(AVC) actuators based on surface and bulk micromachined technigues for endoscopic imaging application

® Demonstrated the first MEMS based Non-Interferometric Differential Confocal Scanning Optical Microscope

® (Co-developed the first linearization control method for electrostatically actuated surface micromachined 2-
D scanner

® | ectured in a MEMS fabrication/design class to undergraduate and graduate students at UCLA

Schlumberger Limited (1994 - 1997)

Field Engineer (FE)

® Provided oil and gas reservoir evaluation engineering services by using electrical wireline logging technology
to localize the hydrocarbon layers of the subsurface reservoir

® Managed and led a team of 4 members to provide these services

® Responsible for engineering services valued at $300,000 - $500,000 per month

® Collected and analyzed technical data and coordinated engineering project activities with major clients e.q.
Exxon-Mobil, Unocal, and TOTAL

Research

1. Publication refereed

a. Journal

il L. Jung, D. Lopez, Z. Qiu, and W. Piyawattanametha, “2-D MEMS Scanner for Handheld Mutispectral Dual-

[3]

Axis Confocal Microscopes,” IEEE Journal of Micro Electromechanical Systems (JMEMS), May 24, 2018, vol.
PP, no. 99, pp. 1-8.

Z. Qiu and W. Piyawattanametha, “New Endoscopic Imaging Technology Based on MEMS Sensors and
Actuators,” Micromachines 2017, 8(7), 210; doi:10.3390/mi8070210.

Z. Qiu and W. Piyawattanametha, "MEMS-Based Medical Endomicroscopes,” Journal of Selected Topics in
Quantum Electronics (JSTQE), Vol.21, No.4, August 16, 2015, DOI 10.1109/JSTQE.2015.2389530.



4]

[5]

[6]

33

N. Khemthongcharoen, A. Ruangpracha, P. Sarapukdee, S. Rattanavarin, R. Jolivot, U. Jarujareet, K. Plaimas,
P. Bhattarakosol, S. Patumraj, and W. Piyawattanametha, “Novel p16 binding peptide development for p16-
overexpressing cancer cell detection using phage display,” Journal of Peptide Science, Vol. 21, Issue 4, April
2015, pp. 265-273.

Z. Qiu and W. Piyawattanametha, “MEMS based fiber optical microendoscopes,” Displays, Vol. 37, April
2015, pp 41-53.

C. B. Wong, B. Y. Khoo, S. Sasidharan, W. Piyawattanametha, S. Kim, N. Khemthonecharoen, M. Y. Ang, L. O.
Chuah, and M. T. Liong, “Inhibition of Staphylococcus aureus by crude and fractionated extract from lactic
acid bacteria,” Beneficial Microbes, March 2015, 1;6(1):129-39,

C. Zhao, Y. K. Lee, R Xu, C. Liang C, D. Y. Liu, W. Ma, W. Piyawattanametha, Y. Zohar, “Isolation of circulating
tumor cells under hydrodynamic loading using microfluidic technology,” Advances in Mechanics, 2014, 44:

201412,

BIN. Khemthongcharoen, S. Rattanavarin, R. Jolivot, and W. Piyawattanametha, “Advances in imaging probes

]

[10]

[11]

[12]

[13]

(14]

and optical microendoscopic imaging technigues for early in vivo cancer assessment (invited paper),”
Journal of Advanced Drug Delivery Reviews, July 30, 2014, Vol. 74, pp. 53-74.

K. Kongsmak, P. Pungpit, M. R. Kano, 5. Komai, W. Piyawattanametha, and O. Phanraksa, “Perceptions of
Research Excellence in Thailand and Japan,” Science Technology and Innovation Policy Review, ISSN: 2093-
3053, October 2013, Vol. 4, No. 2.

W. Piyawattanametha, H. Ra, Z. Qiu, S. Friedland, J. T. C. Liu, K. Loewke, G. S. Kino, O. Solgaard, T. D. Wang,
M. J. Mandella, and C. H. Contag, “/n Vivo Near-infrared Dual-Axis Confocal Microendoscopy in the Human
Lower Gastrointestinal Tract,” Journal of Biomedical Optics 17(2), February 2012, 021102:1-4.

C. L. Hoy, O. Ferhanoglu, M. Yildirim, W. - Piyawattanametha, H. Ra, O. Solgaard, and A. Ben-Yakar, “Optical
design and imaging performance testing of a 9.6-mm diameter femtosecond laser microsurgery probe,”
Optics Express 19, 10536 - 10552 (2011).

K. Loewke, D. Camarillo, W. Piyawattanametha, M. J. Mandella, C. H. Contag, S. Thum, and K. Salisbury, “/n
Vivo Micro-Image Mosaicing,” The |EEE Transactions on Biomedical Engineering, January 2011, Vol. 58, No.
1, pp. 159-171.

W. Piyawattanametha, H. Ra, E. Gonzalez, M. J. Mandella, G. S. Kino, O. Solgaard, D. Leake, R. L. Kaspar, A.
Oro, and C. H. Contag, “In vivo imaging of human and mouse skin with a dual-axis confocal fluorescence
microscope,” Journal of Investigative Dermatology, January 2011, 131, 1061-1066.

J. T. C. Liy, M. J. Mandella, N. O. Loewke, H. Haeberle, H. Ra, W. Piyawattanametha, O. Solgaard, G. S. Kino,
and C. H. Contag, “Micromirror-scanned dual-axis confocal microscope utilizing a gradient-index relay lens

for image guidance during brain surgery,” Journal of Biomedical Optics, Aril 2010, vol. 15, pp. 026028.
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W. Piyawattanametha and T. D. Wang, “MEMS-Based Dual Axes Confocal Microendoscopy (Invited Paper),”
The |EEE Journal of Selected Topics in Quantum Electronics (JSTQE), July-August 2010, Vol. 16, Issue 4, pp.
804-814.

W. Piyawattanametha, H. Ra, M. J. Mandella, K. Loewke, T. D. Wang, G. S. Kino, O. Solgaard, and C. H. Contag,
“3-D Near Infrared Fluorescence Imaging using a MEMS-based Miniature Dual-Axes Confocal Microscope,”
The IEEE Journal of Selected Topics in Quantum Electronics (JSTQE), Sept-Oct 2009, Vol. 15, Issue 5, pp.
1344-1350.

W. Piyawattanametha, E. D. Cocker, L. D. Burns, R. P. J. Barretto, J. C. Jung, H. Ra, O. Solgaard, and M. J.
Schnitzer, “In vivo brain imaging using a portable 2.9 gram two-photon microscope based on a
microelectromechanical systems scanning mirror,” Optics Letters, August 1, 2009, Vol. 34, No. 15, pp. 2309-
2311,

E. Gonzalez, H. Ra, R. P. Hickerson, Q. Wang, W. Piyawattanametha, M. J. Mandella, G. S. Kino, D. Leake, A.
A. Avilion, O. Solgaard, T. C. Doyle, C. H. Contag, and R. L. Kaspar, “siRNA silencing of keratinocyte-specific
GFP expression in a transgenic mouse skin.model,” Gene Therapy (2009), Vol. 16, May 28, 2009, pp. 963-
12

E. Gonzalez, H. Ra, R. P. Hickerson, Q. Wang, W. Piyawattanametha, M. J. Mandella, G. S. Kino, D. Leake, A,
A. Avilion, O. Solgaard, T. C. Doyle, C. H.- Contag, and R. L. Kaspar, “Characterization of a transgenic GFP
mouse skin model for development of siRNA delivery technologies,” Journal of Investigative Dermatology,
April 2009, 129, 590.

C. L. Hoy, N. 1. Durr, P. Chen, W. Piyawattanametha, H. Ra, O. Solgaard, and A. Ben-Yakar, “Miniaturized
probe for femtosecond laser microsurgery and two-photon imaging,” Optics Express, Vol. 16 (2008), Issue
13, pp. 9996-10005.

H. Ra, W. Piyawattanametha, M. J. Mandella, P. L. Hsiung, J. Hardy, T. D. Wang, C. H. Contag, G. S. Kino, and
O. Solgaard, “Three-dimensional in vivo imaging by a handheld dual-axes confocal microscope,” Optics
Express, Vol. 16 (2008), Issue 10; pp. 7224-7232,

H. Ra, W. Piyawattanametha, Y. Taguchi, D. Lee, M. J. Mandella, G. S. Kino, C. H. Contag, and O. Solgaard,
“Two-dimensional MEMS scanner for ‘dual-axes ~confocal micrescopy,” IEEE Journal of Micro
Electromechanical Systems UMEMS), Vol. 16, August 2007, pp. 969-976.

A. D. Aguirre, P. R. Herz, Y. Chen, J. G. Fujimoto, W. Piyawattanametha, L. Fan, and M. C. Wu, “Two-axis
MEMS Scanning Catheter for Ultrahigh Resolution Three-dimensional and £n Face Imaging,” Optics Express,
Vol. 15 (2007), Issue 5, pp. 2445-2453,

J.T. C Liu, M. J. Mandella, H. Ra, L. K. Waong, P. Hsiung, T. D. Wang, G. S. Kino, W. Piyawattanametha, C. H.
Contag, and O. Solgaard, “A miniature near-infrared dual-axes confocal microscope utilizing a two-

dimensional MEMS scanner,” Optics Letters: Vol. 32 (2006), Issue 3, pp. 256-258.
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W. Piyawattanametha, R. P. J. Barretto, T. H. Ko, B. A. Flusberg, E. D. Cocker, H. Ra, D. Lee, O. Solgaard, and
M. J. Schnitzer, “Fast-scanning two-photon fluorescence imaging based on a microelectromechanical
systems two-dimensional scanning mirror,” Optics Letters, Vol. 31, No. 12, July 1, 2006, pp. 2018-2020.

B. A. Flusberg, E. D. Cocker, W. Piyawattanametha, J. C Jung, E. L. M. Cheung, and M. J. Schnitzer, “Fiber-
optic Fluorescence Imaging (Invited Paper),” Nature Methods: 2, 941 - 950 (2005).

W. Piyawattanametha, P. Patterson, D. Hah, H. Toshiyoshi, and M. C. Wu, “Surface- and Bulk- Micromachined
Two Dimensional Scanner Driven by Angular Vertical Comb Actuators,” IEEE Journal of Micro
Electromechanical Systems (JMEMS), Vol. 14, Issue 6, December 2005, pp.1329 - 1338.

M. Fujino, Pamela R. Patterson, H. Nguyen, W. Piyawattanametha, and M. C. Wu, “Monolithically Cascaded
Micromirror Pair Driven by Angular Vertical Combs for Two-Axis Scanning,” IEEE Journal on Selected Topics
in Quantum Electronics, Vol. 10, No. 3, May/June 2004, pp. 492-497.

H. Nguyen, D. Hah, P. R. Patterson, R. Chao, W. Piyawattanametha, and M. C. Wu, “Angular Vertical Comb
Driven Tunable Capacitor with High Tuning Capabilities,” IEEE Journal of Micro Electromechanical Systems
(JMEMS), June 2004, Vol. 3, No. 3, pp. 406-413,

H. Toshiyoshi, W. Piyawattanametha, C. -T. Chan, and M. C. Wu, “Linearization of Electrostatically Actuated
Surface Micromachined 2-D Optical Scanner,” IEEE Journal of Microelectromechanical Systems (JMEMS),
June 2001, Vol. 10, No. 2, pp. 205-214.

b. Conference

W. Piyawattanametha, “Virtual biopsies with handheld dual-axis confocal ‘microendoscope,” World
Congress on Medical Physics & Biomedical Engineering, Prague, Czech Republic, June 3-8, 2018.

W. Piyawattanametha, “Fiber-optical microendoscopy based on MEMS scanning technology (invited),” Asia-
Pacific Conference of Transducers and Micro-nano Technology 2018, Hongkong, China, June 24-27, 2018.
W. Piyawattanametha, “Multi-spectral MEMS based dual-axis microendoscope (invited),” IEEE
Nanoelectromechanical Systems (NEMS), Singapore, April 22-26, 2018.

W. Piyawattanametha, “Multi-spectral MEMS scanner based dual-axis microendoscope (invited),” Focus on
Microscopy, Singapore, March 25-28, 2018.

W. Piyawattanametha, “The Global State of Young Scientists in ASEAN: What is the next step? (invited),”
The International Weorkshop on Asian Young Academies, The Israel Academy of Sciences and Humanities,
Jerusalem, Israel, February 11-13, 2018.

Z. Qiu, N. Loewke, W. Piyawattanametha, |. W. Jung, T. Teraphongphom, R. Ertsey, F. Schonig, S. Rogalla, S.
Friedland, M. J. Mandella, D. Lopez, E. Rosenthal, and C. Contag, “MEMS based multi-spectral dual-axis

confocal microendoscope for clinical applications (invited),” Photonics West 2018, San Francisco, CA, USA,
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January 30 - February 1, 2018,

T. Marumo, G. Murashova, D. Agnew, F. Schonig, M. J. Mandella, W. Pivawattanametha, Z. Qiu, M. Dantus,
and C. H. Contag, “Design of MEMS based handheld multi-photon and second harmonic generation imaging
system for early detection and imaging guided surgery of oral cancer (invited),” Photonics West 2018, San
Francisco, CA, USA, January 30 - February 1, 2018.

S. Suwan and W. Piayawattanametha, “A handheld Escherichia coli Detection System,” International
Workshop on Advanced Image Technology, Chiangmai, Thailand, January 7-10, 2018.

M. Dumripatanachod and W. Piyawattanametha, “Automated Paptest Diagnosis with Artificial Neural
Network,” The 2017 International Conference on Embedded Systems and Intelligent Technology a Theme
on “Smart Embedded Systems for Industry 4.0,” Bangkok, Thailand, August 2-4, 2017.

K. Phasuk, C. Pipitsombat, S. Pattanasak, and W. Piyawattanametha, “A fast Escherichia Coli Detector for
Water Inspection,” The 16 International Conference on._ Environment Engineering, Science, and
Management, Bangkok, Thailand, May 17-18, 2017.

K. Phasuk, S. Suwan, and W. Piyawattanametha, “Development of E. coli detecticn,” The 5t Higher
Education Research Promotion Congress, Udenthani, Thailand, March 2-4, 2017.

C. Pipitsombat, K. Phasuk, S. Suwan, and W. Piyawattanametha, “Evaluation of rapid detection system for
Escherichia coli in water samples,” The 8" Biomedical Engineering International Conference (BMEICON
2016), Luang Prabang, Lao People’s Democratic Republic, December 6-8, 2016.

M. Dumripatanached -and  W. Piyawattanametha, “Wide-field high-resolution fiber bundle based
Endomicroscope for. Cervical epithelium cells imaging,” The 8" Biomedical Engineering International
Conference (BMEICON 2016), Luangprbang, Lao People’s Democratic Republic, December 6-8, 2016.

M. Dumripatanachod and W. Piyawattanametha, “Centralized Pap Test Diagnosis with Artificial Neural
Network and Internet of Things,” The 10th IEEE International Conference on Nano/Molecular Medicine and
Engineering (NanoMed), Macau, China, October 30 — November 2, 2016.

S. Pattanasak and W. Piyawattanametha, “Virtual hiopsies with a MEMS scanner based confocal
microscope,” IEEE Nanoelectromechanical Systemns (NEMS) 2016, Matsushima, Sendai, Japan, April 17-20,
2016.

W. Piyawattanametha, “A handheld confocal microscope for 3D bicpsies,” Photonics West 2016, San
Francisco, CA, USA, February 13-18, 2016.

M. Dumripatanachod and W. Piyawattanametha, “A Fast Depixelation Method of Fiber Bundle Image for
an Embedded System,” The 7" Biomedical Engineering International Conference (BMEICON 2015),
Pattaya, Thailand, November 25-27, 2015,

C. Pipitsombat and W. Piyawattanametha, “A Portable Escherichia Coli Detection Platform for Water
Inspection,” The 7" Biomedical Engineering International Conference (BMEICON 2015), Pattaya, Thailand,
Novermnber 25-27, 2015.
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S. Pattanasak and W. Piyawattanametha, “Three-dimensional microscopy of biopsies with a handheld
confocal microscope,” Microscopy Conference 2015, Gottingen, Germany, September 6-11, 2015,

W. Piyawattanametha, “Three-dimensional microscopy of biopsies with a handheld confocal microscope,”
I[EEE Optical MEMS and Nanophotonics 2015, Jerusalem, Israel, August 2-6, 2015.

S. Pattanasak and W. Piyawattanametha, “Light microendoscopy with MEMS technology (invited),” IEEE
Nanoelectromechanical Systems (NEMS) 2015, Xian, China, April 7-11, 2015.

C. Pipitsombat and W. Piyawattanametha, “Fiber-optical endoscopy with MEMS scanner technology,”
Photonics West 2015, San Francisco, CA, USA, January 31 - February 5, 2015.

W. Piyawattanametha, “Portable holographic imager for biological samples,” The 7" Biomedical Engineering
International Conference (BMEICON 2014), Fukuoka, Japan, November 26-28, 2014,

W. Piyawattanametha, “High-resolution Imaging with MEMS based handheld confocal microscope,” the
International Workshop on Image Electronics and Visual Computing (IIEEJ), Samui, Thailand, October 7-10,
2014.

W. Piyawattanametha, “Confocal microendoscopy (invited),” International Coastal Biology Congress 2014,
Yantai, China, September 26-30, 2014,

W. Piyawattanametha, “MEMS based fiber-optical microendoscepy,” IEEE Optical MEMS and Nanophotonics
2014, Glasgow, Scotland, August 17-21, 2014,

W. Piyawattanametha, “Image Mosaicing Technique and Real-Time Imaging with MEMS based Handheld
Confocal Microscope (invited),” The 18th International Computer Science and Engineering Conference
(ICSEC 2014), Khon Kaen, Thailand, July 30 — August 1, 2014.

W. Piyawattanametha, “Light microendoscopy for early cancer detection (invited),” The 1% Intemational
Conference on Beneficial Microbes (ICOBM 2014), Penang, Malaysia, May 27-29, 2014.

W. Piyawattanametha, “Light microendoscopy (invited),” The 2nd Optical Science of Dynamically
Correlated Electrons (DYCE 2013), Kashiwa, Japan, December 17-18, 2013.

W. Piyawattanametha, “A review: Endoscopic imaging probe based on MEMS technology for nanomedicine
(invited),” The 7th IEEE International Conference on Nano/Molecular Medicine and Engineering (NanoMed)
2013, Phuket, Thailand, November 10-13, 2013.

W. Piyawattanametha, “Advance in Light Microendoscopy (invited),” The 6" Biomedical Engineering
International Conference (BMEICON 2013), Krabi, Thailand, October 23-25, 2013,

W. Piyawattanametha, “A review of MEMS scanner based endoscopic optical imaging probe (invited),” IEEE
Optical MEMS and Nanophotonics 2013, Kanazawa, Japan, August 18-22, 2013.

S. Rattanavarin, P. Sarapukdee, N. Khemthongcharoen, U. Jarujareet, R. Jolivot, I. L. Jung, D. Lopez, M. J.
Mandella and W. Piyawattanametha, “MEMS multispectral confocal probe,” the 16" International
conference on Solid-State Sensors, Actuators, and Microsystems (Transducers 2013), Barcelona, Spain, June

16-20, 2013,
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Piyawattanametha, "Handheld multispectral dual-axis confocal microscope for cervical cancer screening,”
Photonics West 2013, San Francisco, CA, USA, February 2-7, 2013,

N. Khemthongcharoen, A. Ruangphacha, U. jarujareet, S. Niruthisard, W. Piyawattanametha, "Phage-displayed
pléINKda binding peptide scanning from phage display library as a HPV-related cancer cells tracer,"
Molecular Medicine Conference 2012 (MMC), Bangkok, Thailand, December 19-22, 2012.

P. Sankatumveng, P. Sarapukdee, S. Rattanavarin, U. Jarujareet, N. Khemthongcharoen, A. Ruangpracha, I. L.
Jung, and W. Piyawattanametha, “Characteristics of MEMS scanners with different driving bias,” IEEE
International Conference on Electron Devices and Solid State Circuit (EDSSC), Bangkok, Thailand, December
35, 2012:

N. Khemthongcharoen, A. Ruangphacha, W. Piyawattanametha, "Phage Display Specific p16INKda Binding
Peptide for Ex Vivo Cancer Cells Imaging," The 6" IEEE International Conference on Nano/Molecular
Medicine and Engineering (NanoMed 2012), Bangkok, Thailand, November 4-7, 2012.

A. Ruangphacha, N. Khemthongcharoen, W. Piyawattanametha, "Homology modeling characterization of
CDK4-roscovitine complexes,” 11" International Conference on Bicinformatics (InCoB), Bangkok, Thailand,
October 3-5, 2012.

S. Rattanavarin, P. Sarapukdee, U. Jarujareet, N, Khemthongcharoen, A. Ruangpracha, R. Jolivot, I. W. Jung,
D. Lopez, M. J. Mandella, and W. Piyawattanametha, “Handheld Multispectral Confocal Microscope for
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Listed on Times Higher Education Ranking Website as a notable KMITL — Alumni
(https://www.timeshighereducation.com/world-university-rankings/king-mongkuts-institute-technology-
ladkrabang)

Served as a guest news editor for the Nation Newspaper on “World Science Forum looks at bitcoin
phenomenon,” December 7, 2017. (http://www.nationmultimedia.com/detail/Economy/30333359)

Won the 2™ prize from the International Contest of Applications in Nano-micro Technology (ICAN) 2017,
Beijing, China.

Press coverage on the Nation Newspaper on “KMITL Engineering Students Win Award,” July 19, 2016.
(http//www.nationmultimedia.com/business/KMITL-ENGINEERING-STUDENTS-WIN-AWARD-30290875.html)
Won the 3“ prize from the International Contest of Applications inNano-micro Technology (ICAN) 2016, Paris,
France.

Served as a guest news editor for the Nation Newspaper on “First Science Leadership Programme for ASEAN,”
July 19, 2016. (http://www.nationmultimedia.com/business/First-Science-Leadership-Programme-for-Asean-
30290867.html)

Served as a guest news editer for the Nation Newspaper on “The Indispensable Intertwined Ties in the Digital
Era,” April 15, 2016. (http://www.nationmultimedia.com/business/The-indispensable-intertwined-ties-in-the-
digital--30283845.html)

Won the 3™ prize from the International Contest of Applications in Nano-micro Technology (ICAN) 2015,
Anchorage, AK USA.

Won an excellent paper award from the International Workshop on Image Electronics and Visual Computing
(IIEEJ), Samui, Thailand, October 7-10, 2014,

Awarded Fraunhofer-Bessel Research Award in 2014 from the Alexander von Humboldt Foundation,
Germany.

Interviewed by the Nation Newspaper on  “A Classy Way to Success,” February 15, 2014.
(https://www.pressreader.com/thailand/bangkok-post/20140215/283781376785057)

Selected by the World Economic Forum (WEF), Switzerland in 2013 to be one of the 40 top young scientists
under the age of 40 who plays transformation role in integrating scientific knowledge and technological
innovation to improve the state of the world, Dalian, China, September 11-13, 2013.

Awarded Erasmus Mundus Grant in 2012 from the European Commission to conduct research in France.
Won the 2" prize from True Innovation Award, Bangkok, Thailand, December 17, 2012.

Won outstanding paper award from the 16th International Solid-State Sensors, Actuators, and Microsystems

Conference 2011 (Transducers 2011), Beijing, China, June 5-9, 2011.
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Won the 2™ prize in Global Entrepreneurship Competition (GEC), Barcelona, Spain, Junel5-16, 2011,
“Microendascope,” Hinspire Journal, Thailand, May 1, 2011.

Won the 1* prize Global Social Venture Competition (GSVC) South East Asia, March 3-4, 2011,

Elected to serve as an executive member of the Global Young Academy (GYA), Berlin, Germany, July 2012.
Co-founded the Global Young Academy (GYA), Berlin, Germany, February 14-16, 2010
(wwwy., ngacademy.net

Press caverage in the Bangkok Post Newspaper on “New Device Gives Early Diagnosis of Cancers,” March 23,
2010. (https://www.pressreader.com/thailand/bangkok-post/20100323/283467842451622)

“MEMS microscope images brains,” Research Highlights in Nature Photonics, Volume 3, October 2009,
“Intelligent microendoscope,” Chevit-Cheva Channel 3 Program, Thailand, September 30, 2009.

“Tiniest two-phaton MEMS microscope performs Brain Imaging,” an article in Laser Focus World Magazine,
USA, August 1, 2009.

“Cancer Imaging,” an interview on the Bangkok Morning Talk, Thailand, Channel 11, June 19, 2009.

“Light microscopy for cancer diagnosis,” Matichon Newspaper, Thailand, May 25, 2009

Press coverage in the Bangkok Post Newspaper on “Novel approach to cancer,” May 20, 2009,

“Optical microendoscope for  cancer detection,” Kao-sod Newspaper, Thailand, April 20, 2009.(
https://www.pressreader.com/thailand/bangkok-post/20090520/282003258383144)

“Cancer screening with optical microendoscope,” Nation Weekend Magazine, Thailand, April 16, 2009.
“Novel imaging instrument for cancer diagnosis,” Matichon Newspaper, Thailand, April 7, 2009.

“Optical endoscopist,” Health Check Up Channel, Thailand, April 2, 2009.

“Advance optical microscope for cancer detection,” Dailynews Newspaper, Thailand, March 30, 2009.
“Novel microendoscope for cancer detection,” Naewna Newspaper, Thailand, March 28, 2009.

“Cancer diagnosis with endoscopic imaging,” Bangkok Business, Newspaper, Thailand, March 25, 2009.
“Detect cancer with optical microendoscope,” Manager Newspaper, Thailand, March 25, 2009.

“Novel microendoscope for early cancer detection,” Thairath Newspaper, Thailand, March 25, 2009,

“Early detection of cancer with optical microendoscope,” Matichon Newspaper, Thailand, March 25, 2009.
“Cancer detection with optical microendoscope,” Voice TV, Thailand, March 24, 2009.

“Innovation that shapes the world,” Bangkok Business Newspaper, Thailand, December 30, 2008.

“Confocal Microscopy for medical imaging,” an interview on the Bangkok Morning Talk, Channel 11, December
2008.

“Novel Medical Imaging Instrument,” Bangkok Business Newspaper, Thailand, November 11, 2008.
“Microtechnology enables endoscopic confocal microscope,” SPIE Newsroom 2007.

“Creating a microscope that reads minds,” an interview on the American Broadcasting Company (ABC) News,

USA, on October 19, 2007. Weblink: http.//abclocal.go.com/keo/story?section=localRid=5716715.

“Microtechnology enables endoscopic confocal microscopy,” in the SPIE Newsroom, USA, October 2006,
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51 “MEMS-based scanning device facilitates microendoscopy,” an article in Biophotonics International Magazine,

[46]

[1]

[2]

(3]

[4]

September 2006, pp. 27-28. Weblink: http:
MEMS.pdf.

“Two-dimensional OCT scanner promises in-situ diagnosis,” an article in Laser Focus World Magazine, USA,

July 2004, pp. 47-48.

Patents

W. Piyawattanametha, “E. coli enumeration with fluorescence technique,” Thai Patent Application
1701006685, filed, December 7, 2017, Patent Pending.

W. Piyawattanametha, “Integrated wide-field and high-resolution catheter,” Thai Patent Application
1301005583, filed September 2013, Patent Pending.

N. Khemthongcharoen, W. Piyawattanametha, A. Ruangphacha, S. Rattanavarin, U. Jarujareet, S. Pathumraj, S.
Niruthisard, P. Sarapukdee, and R. Jolivot, "Development of a Fluorescence-labeled p16 peptide for cervical
cancer screening,” Thai Patent Application 1201003486, filed September 2012, Patent Pending.

5. Rattanavarin, W. Piyawattanametha N. Khemthongcharoen, U. Jarujareet, A. Ruangphacha, and P.
Sarapukdee, “Line-scan based dual-axis confocal imaging probe,” Thai Patent Application 1201004887, filed
September 2012, Patent Pending.

W. Piyawattanametha, “Multi-spectral dual-axis confocal imaging probe,” Thai Patent Application 1101000602,
filed April 2011, Patent Pending.

Book chapters (selected)

“Optical MEMS,” Intech Book Chapter 2012, Source: Microelectromechanical Systems and Devices, edited by
Nazmul Islam, ISBN 978-953-51-0306-6, Hard cover, 480 pages, Publisher: InTech, Published: March 28, 2012.
“Advances in Bio-Imaging: From Physics to Signal Understanding Issues State-of-the-Art and Challenges,”
Series: Advances in Intelligent and Soft Computing, Vol. 120, Loménie, Nicolas; Racoceanu, Daniel; Gouaillard,
Alexandre (Eds.), 2012, 2012, XXII, 246 p. 129 illus., 84 in color, Softcover, ISBN 978-3-642-25546-5. Weblink:
http://www.springer.com/engineering/computational+intelligence+and-+complexity/book/978-3-642-25546-
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“In Vivo Clinical Imaging and Diagnosis,” McGraw-Hill Book Chapter 2011, James W Tunnell, ISBN:
9780071626835 0071626832, Publisher: McGraw-Hill 2011,

“Miniature Dual Axes Confocal Microscope for Real Time in vivo Imaging,” Intech Book Chapter 2010, Source:
Advances in Solid State Circuit Technologies, edited by: Paul K Chu, ISBN: 978-953-307-086-5, Publisher:
INTECH, April 2010.

“Optical MEMS and Nano-Photonics,” in MEMS/NEMS Handbook, Chinese Science Publishing Company, 2005.

Professional membership

Senior Member of the Institute of Electrical and Electronics Engineers (IEEE) in 2010.

Senior Member of the Optical Society of America (OSA) in 2011,
Senior Member of the Society of Photo-Optical Instrumentation Engineering (SPIE) in 2012.
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