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Abstract

Mesenchymal stem cells (MSCs) were successfully isolated from 2 umbilical samples of
donors and obtain two cell lines. Both cell lines were examined the characteristics of MSCs,
including surface protein expression, colony forming unit (CFU), population doubling time (PDt),
and differentiation to other types of cells (osteocytes, adipocytes, and chondrocytes). The results
revealed that only one cell line was the appropriate MSCs, which should be used in other
experiments. For the cell surface protein analysis, the method was changed from cell staining on
the cell culture plate to counting the suspended cell, staining with the antibody to flow cytometry
method. This method is preferable because it provides information on the proportion of stained
cells per total cell. In the process of induction of MSCs into skeletal muscle and skin cells, the
inductin medium could support MSCs differrentiated to the early stage of skeletal muscle cells
(myocytes) and skin cells (fibroblasts) at 5 days with the appearances of Desmin and MHC, the
microfilament of skeletal muscle includes Vimentin, which is intermediate filament, and Collagen
l, a key component of the early fibroblast. However, the differentiation of MSCs into muscle and
skin cells is still under research to the next step. When satisfactory results were obtained, the
cells will be cultured on fibroin sheets, which is under process of extracting silk proteins and
fabricate into fibroin nanofibers. After that, the in vivo transplantation to animal model will be

performed in the second and the third year of grant.
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N9UIN
=i ) §¥Y o a a 4 & A S i < fa O] 1Y

mawilgnhwadsuindaiiwuladainidedonsiuaadiluaesnvesywdluduwadimissuiv

¢ v & ) . L &~ wa 1 o a fY o a o ¢
wadnasileuuuNY Fibroin Falnaauditvaduayunsivdsuwlameuradiuiniaiivuleyd uazay
IMMIUGNABUUUIALKAYDIYLIY LiteANwIUsEANTAmlunsShwivnunaveeadvilasiuiy
wadnauileaneadruinaiiwulaianilelionsiuaadluamesnvesysd Feealudnisdnw
wagiinumalulagnisugnateiilote eUszendldlunisinwitheniuinunaaingUfime uasiuana

vivludUledumn naenauuiausaimelaenlugdielsauimin
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UNN 3

A5N15AUNI5IY

3.1 nshsawassuidefiguladiuenldaindlalansiunaisnesnuyud

thangsnuyudannusanfinasnynsanguianaiiiiunisasunuduseuaingidninide anu
Toi1uAYeIANENITUN1TN1TIT8lunywdvetan1iuide uninerdewmaluladgsuns (Ethics
Committee for Researches Involving Human Subjects, Suranaree University of Technology) s 14
onanssusadlasinmaidelusudiandl EC-61-50 thandaliiiaueniuay 5 wu. wagdradensendas
@158¥a18 Phosphate-buffered saline (PBS) Mndurdmdudonuasiideidonig % 98N wdsniusn
dodenssumadliduruin 25 uu. wdahundesduiien alpha modification of Eagle’s medium
(a-MEM) Feusznaudig 2 mM L-glutamine, 100 units/ml penicillin Wag 100 pg/ml streptomycin,
10% fetal bovine serum (FBS) Tngi3uidsslu 6-well dish LLﬁ%LUgﬁij’]*&J’WJﬂ 3 fu 91ntulds i
$11U (passage) AUTAMUMUIUULTEUTART 80% FUNTLIT passage 71 3 Tenvadluutudaudniu
Plululasiaumas Faldinnsasuisnisiinisveaesniud Tanthaisong uazani (2017) 1891l &

@ ad 1 Aa a a [ f§Y o a A« s & A ¢ o a
LUU?ﬁﬁWq@WNUﬁgﬂﬂﬁﬂ']WIUﬂ"ﬁﬂ@LLEJﬂL"Uﬁﬁ@UﬂqLu@llLSUUVLﬂiJ'i]']ﬂLu@LEJa'J'ﬁG]UL‘\]aa

22a

3.2 nsasivdauRanURvasaasuindaliula

3.2.1 msasyadaunnauUAnIsiuwastunlaiii@ulaifae3s Fluorescence-Activated
Cell Sorting #181A389 Flow cytometry
asrvaeunAnantiveanisiliuwad audndadduladdien1sasisaeunsuaniaanves

TUsAuUURgad NI wzaawadanuniaiidulad lawn CD73, CD90 way CD105 wazdzdaskiiinag

a A

LAnIeaNVRlUTANUURILYAa Y8 CD34 way CDA5 Bl negative marker laginSsuigad@uniiing

(%
0y a

Wuladd passage 5 Tuglaisuviuassvengadty PBS() antuinueufivedndiinige olusiui

v 3 a ada 4 ‘a a v I3 a 1%
fﬂ@ﬂﬂqﬁ(ﬂi?"\]ﬁ@UIﬂﬂLﬂuLL@UWU@@IWWWﬂqi Fluorescence ‘VNI’J‘V] EUVQZJMEN WJuan 20 U ANaNg

3

o saa v ] I

PBS(-) 3 59 han9lUImszvidndliuveswaanangs

DURDITUIULAATINAAIELATEY flow cytometry

3.2.2 MsldguraduaznIsasIvdauanandinisasislalatinguiwad (Colony forming unit

(CFU) assay)

a

nsseuiiisunsaslalatinguigadlu passage 71 4, 5, 6, 7 wag 10 (dvihannninfieg

] ' (%
= o A U

Tudelauelasin19398 Aszuliinagying passage 5, 7 wag 10) 1ngyinn5iaswaainudIuIL 30 waa

9



.
Y H & & % I o ¢ cau o My A 1 s
MmgngnasugadluAAsgadIEIn 35 il Wual 2 et lumdeeeilaudsulubeuead
AIAUTININ 200 Wwadmeignaesanty 6-well plate laguig1aggnivasunne 2 Ju waeaintui
NIASUTARIIY 4% paraformaldehyde (PFA) 1uian 20 w1l uaadendnng 3% crystal violet 1113

¥

tudwulelatinquisaanidusgudnalsunnnin 2 u. Wisweuisuiwulaladnasivimuadu

Y

¢ @ = % [ 6 ¥ o a a @ b‘gj ¥ o
Wesi@udlaeleuiuinnueasauniiniibuladnanu Imammmmﬂqm

' (%
(3 v Y

% CFU = 3nunulalafifndule x 100 / 3nuiuswadiiiagansnu

Tnvdpszviatfmelusunsu GraphPad Prism 8 1ng35 Two-way ANOVA f1 P-value oy

171 0.05 D9INANLANANNRETEEAYN AT A

3.2.3 A15ASIAEOUTLEZIATIUNSNSIUIUVBIYAS (Population doubling time, PDt)
thiwaddl Tu passage 91 4, 5, 6, 7 uaz 10 (sviannniegludeiauslasnis Aszyliinasih
i passage 5, 7 uay 10) Masdlutheiil 10% FBS $1uau 4,000 wad/marusuiiuns Weduauiss
adidurnaugnans 35 uu. u 72 4alus udufumadvianunin Taoduandondas 0.4% trypan blue
Wotfushuumad waztiwadiililsdouluidsssonuuifnauis Passace 71 10 Tngviiavun 3 ads uwdn
yAaAsveITILILLad UAN PDt AugRs
log 2

PDt = t X
log Ny — log N;

A o fa v
N, ABITUIULLAALINAOU

A o s & Y
Ny ﬂammuwaammﬂm

t AosveznaNlglunsaeunwas (37la9)
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a

3.2.4 mswidlgailiwasduiidaiiguladludusaduiingneg

&

3.2.4.1. Mswileainvasduindafiguladluiluwasnsegn (Osteocyte)

Ynadil passage 5 w14 lnevhnisdsagadiu 6-well plate tneldiwad 3x10° wad/well Tu
drendengadfivsenouludie a-MEM fivindae 10% FBS, 10 mM L-glutamine, 100 units/ml

penicillin, 100 u/ml streptomycin LagakaztUagudieInn 9 3 T AUNTENBYaaLAINUNUILUY

a

Uszanas 80% Fathunnilsnilidueadnszgn lnsusndundu control Tngldunendilaid Fas
Usgnousy a-MEM Mfasg 100 units/ml penicillin, 100 pl/ml streptomycin wagnguiivileatiily
Lﬂumaéﬂiz@ﬂ ZLANAY 100 nM dexamethasone, 0.2 mM ascorbate-2-phosphate, 10 mM B-
slycerophosphate Tutheniteldiinnis differentiation Tnevinmsmiisnteadiduszoziian 21 fu

(%
o o

waziUdsutigntlenimn o 3 Tu lesdignlduieniseseulnineuldnnass inisdunauas
Juiindnwarnisildsuilasesgadnaziianvazdinizvenwaanszanaielindss inverted
microscope NUuATIRARUANaN AN lugadnszn Inedoud Alizarin red iensiadeunisagay

vosupadennieluwad (calcification) nelanges inverted microscope

a <

3.2.4.2. mawdigatineasduindaiiduladiudueadlosiv (Adipocyte)

Biwadd passage 5 wild wazvihmsidsamadly 6-well plate Tngldivad 3x10° iwad/well au
amumunuiy 80% Tasnenidungu control Tagldiirendilsid FBS Uszneude a-MEM fiiuse 100
units/ml penicillin, 100 pl/ml streptomycin LLazﬂﬁjumﬁfj’ﬁ’lﬂ’lﬁﬁﬂﬁLﬁﬂ differentiation \Juiaalusiu
fiusznaulue a-MEM, 10% FBS, 10 pg/ml insulin, 100 uM indomethacin, 1 uM dexamethasone
war 0.5 mM isobutyl methylxanthine (IBMX) anendsainwieiniaadluugs 7 u ¥nse3euten

witlgailwidladl 0.5 mM IBMX waudsndigasauasu 21 Ju lnawdsuiienuiendiwaann 9 3

9

[y

g g v ~ o a [ o/ 5 % L= a ¢ al a
W wazthenldmienisiedlndnouldnnass dnawaztufinnaniswdsunasvesgadazd
anwazdnzveradlaiu Ingldndes inverted microscope 3ntunTIvdUANENTRNISTUYAA
T Inwdoud Oil red O wians1vdounIsaslviunteluwad (lipid droplet) neldndes inverted

microscope
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a2

3.2.4.3. Mswilleaneaaduindefi@uleadluiluwadnszgndau (Chondrocyte)

Biwadd passage 5 11ld wazshnisidsaradly 6-well plate Ingldiwad 3x10° wad/well auld
ALY 80% Ynanaaesusnilungu control Ineldthendilaid FBS Usenaudie a-MEM ik
18 100 units/ml penicillin, 100 ul/ml streptomycin LLazﬂfjuﬁﬁ’m’l'imﬁa’;ﬁ’maaﬂlﬂLﬂuLeﬁaﬁﬂizaﬂ
gou udedagldchediviliin differentiation iuszneulude a-MEM, 10 pe/ml insulin-transferrin-
selenium-ethanolamine (ITS-X), 50 pg/ml ascorbate 2-phosphate, 40 pg/ml L-proline, 100 pg/ml
sodium pyruvate, 100 nM dexamethasone, 10 ng/ml, transforming growth factor beta 3 (TGF-B3)
uag 29% FBS vhmawierthwadfuszevna 21 fu wanidsuhonndeniteadnn q 3 u Tnehen

(3 (%

nldwmienhazeseulmineuldvness dunauwaztuiinuanisivasuilavoswad nasianyugdnm

ee

Yougadnszgn tngldndes inverted microscope MnUUATINAUAMANTRNIUWYAdNTTRneau ng
goud Alcian blue LWen51989UNISA@S19 glycosaminoglycan extracellular matrix maamaa‘ﬁgﬂ

willgaihneldndes inverted microscope

a <

3.3 msstgrdgadduideiiguladludusadianilsnaziwadnaiuile

3.3.1 nswileniwadduindadidulailuiduwadionis waznsaseuausuianinduwad
B9l #2875 Immunocytochemistry

vmsisngadduindeiidulag passage 5 Ussanas 1.5x10° wad/manamuiuns Ty d-well

platewasiisaradauldmumuuty 80% ndwimsmiioniieadietien a-MEM iusznaudae

100 ng/ml connective tissue growth factor (CTGF), 40 ng/ml epidermal growth factor (EGF), 20

1% 1
Y= 0y

ne/ml bFGF, 1Junian 4 Ju Tneviin 29 B-27 asluluhendielivasudumadionislafity aani

Funm waztufinnanisiasuivawensadiiesiidnuazsinsvewvadionils uavwadnaunile Tneld
n&o9 inverted microscope LiteliAnnsWAsuuIanduwadRvTsszoy3usy (fioroblast) duwwad
Hantsazld specific antibody @® type | collagen ay vimentin lagldadruidudu 1:100 1vi1
(Antibody: PBS (-)) inlddiaseisiendesqanssauvgeaisaigud lngagnunisuanisanvaslusiu

saa wa fa Y
ﬂ']'EJELUL"UﬁanV’JQJﬁMUWUENLsﬁaﬁﬂ\l'ﬁ‘iﬂuﬂ
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a <

332 manieninvaddusndafidulafluduvadnduiile uaznsvseuamautinindu
L‘Uﬁﬁﬂé’ﬂmﬁa #2875 Immunocytochemistry
ymsdsngadduiudeiidulagd passage 5 Ussunas 1.5x10% wad/manamuiuns Ty d-well
platewazidsnwadauldainunuiniy 80% arnduriinisiniientueaddetiien DMEMFL2

Usegnaunie 1 ng/ml, transforming growth factor-g1 (TGF- 1), non-essential amino acids (NEAA),

a

insulin-transferrin-selenium (ITS) WistUasuldaslmduwadndiuiiloszezisuay NTUFUNG wag

o = a ¢ a o ° s v & v v .
YUNNNANITLURIULUAIUBILTARNITUAN VUL INNILVDILIAANAT1ULUD Iﬂ?ﬂ,sﬁﬂa@\ﬁ inverted

ee

microscope WioliAnnsidsunlasfuwaanauiloszozisuau (myoblast) Fslduouiivoangimn
fiu Desmin waz myosin heavy chain (MHC) wnun15ld MyoD wag TNNIL filassyldludeiaus
15315338 lngldauidudy 1:100 win (Antibody: PBS(-) dluiiasegsinendesganssangeaisa

s a salal wa ¢ v &
LY UE I@EJ"\]%W“Uﬂ']ﬁLLﬁ@Q@@ﬂSUENIUQJWUﬂ'TEJIUL"‘U@@V]@JQEU?I@JU@GU@QLsﬁaaﬂa’]llLu@
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uni 4
NANISAILLUIUIRY

4.1 wan1snsivdauwadauniiniiduladinenlaaniiaigansiumaad

A183NNKUIIA 2 Freg1e thauenassuidafiduladeiniledonsduaad 19 2 ay

[y

Wug Ao MSCO2 way MSC06 wagldthunasivaeunnautwadauiiialidulaylinadssolud

4.1.1 wamsasvseuwasduindadidulaiiildannsmienindedenisueaalae
Fluorescence-Activated Cell Sorting faeA3ad Flow cytometry
WsAuvuiwadveswadiuindaiidulagdaioug MSCO2 waz MSCO6 71 passage 5 gn
WATIEALAYID flow cytometry lé’waé’aLLaﬂaiugﬂﬁ 1 uag 2 uazuansraosasveeadnusnglusiu
vuRwaduiazefialg nedl CD73, CD90 waz CD105 wavazdedhifinisuanseonveslusiuuuRiead
94 CD34 waz CDA5 Fau negative marker MNRANTIATIEMwAGANETUS MSCO2 (JUT 1) wuindl
WwadfusIng CD73 CDYO wag CD105 nnnindesay 95 Tiwadiusing CD34 uay CDA5 Wosninfesay
2 Faruinagiuasgruanadumadduindafidulaives Intemnational Society for Cell & Gene

Therapy Tuwazil lwadanesiug MSC06 (3U71 2) fiwadiiusing CD73 waz CD9O annnindeva 95 i

\waaUsINg CD34 way CDA5 Wosninforay 2 uslilwaanusing CD105 F9Aniunsgu



S5C-A 1 BEC-A

S5C-A 1 85C-A

12

| | II I| |
[ /i |
\ \
L BREALL BREALL BRERIL BLALILL BB Lo BLRALY BRALL BRALL. BURLL BARLL | AL B AL BRALL. e
10 10 10‘ mﬁ 10 10 10 10 100 10 10‘ 106
FSC-A :: FSC-A CD73-APC-A CD90-APC-CyT7-A CD105-R-PE-A
e
|
|
.rl:
B Ty ™ T L | | |
10 10 10 10‘3 1 10 1 1o
CD34-R-PE-A CD45-FITC-A
a a A aa ax & YA
EUM 1 Naﬂﬁ’aLﬂiwﬂﬂimu%m’amaﬂﬂﬂ’sﬁ flow Cytometry GUBQLGUaaa’]EJW‘uq MSC02
|
| ||
H |
| \ fil
993' [l
I '| TG || L o
| 7
i
|
\ |
AL AL SR AL ek s L EREALL BRLL BRALL AL 'k\l T T ST T T
o " o o i e o f 10 1 10 10
FSC-A :: FSC-A CD73-APC-A CD90-APC-CyT7-A CD105-R-PE-A
0%
E—
I'
I i i SSN—
1 o 1 o o S i 0
CD34-R-PE-A CD45-FITC-A

5UN 2 Han1sieseilusAunEueadlagds flow cytometry vaswadaneiug MSC06
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A1519% 1 Sesazvaawadnusnglusfuuuinwadanm e seilaeisinalelawums

% s = a s
FogazvawaanUIINIUsAUULRIWAE

aeiugivad
CD73 CD90 CD105 CD34 CD45
MSC02 99.600 97.800 97.600 0.060 0.140
MSCO6 99.800 99.600 0.800 0.099 0.095

4.1.2 wan1snssauAMaNUAnIsaTslalatnguwas (Colony forming unit (CFU) assay)

3

Han13nsIvaeuAnautinisaislalainguigadnudn n1sasielaladvesnguivadaleiug
MSCO02 passage 4, 5, 6, 7 uaz 10 agluyae 49.17+1.76 01 62.839.28 ¢11nI1 Msaselalaivengy
LWwadauRUG MSCO6 Fagluyae 64.17+2.75 81 75.67+5.51 ag1edldudrAgniada (*P<0.05,

“*p<0.01) Fauansluguil 3

100
* mm MSCO02
sod " T —/ 5 - = MSC06
[ | *
e il m
w60
-}
=
O 40-
20
0_
P4 P5 P6 174 P10

gll‘ﬁ 3 nsas1slalafinguwad (Colony forming unit (CFU)) vasaad MSCO2 uaz MSCO6 Tu passage

4,5, 6, 7 kaz 10 (*P<0.05, **P<0.01, ANOVA)

4.1.3 Han1INSIRFBUSTEZLIAN lUNSINNIIUILYRLYaa (Population doubling time, PDt)
szeznatunsiudurengadidu 2 Wi veugadaeiug MSCO2 uaz MSCO6 dakanslu
JUN 4 szpznattunsiiudiuiuveseadidu 2 i veswadaneiug MSCo2 Tu passage 7 4, 5, 6, 7

waz 10 andu 48.67+7.81, 52.10+2.32, 41.81+3.88, 48.94+7.54 LAy 54.85+8.19 AMUA1NU Iusum:ﬁﬁ

<

\wadaeug MSC06 Tu passage 71 4, 5, 6, 7 uag 10 SAndu 31.28+1.21, 33.33+4.14, 31.50+0.69,

c o

39.61+1.96 hay 40.12+2.04 ANUAIGU %qL%aéﬁaaaaawﬁuﬁmmﬂL%ﬂ'umiLﬁmi"]uaul,%aéasﬂmmﬁ

9

Un@luyn passage NYINTIATIEN
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a e

4.2 mswillgailfwaddunidaiiduladivluwaduingng o

(3

5 ° fY o a a & v A [ o ¢ !
wanmswienhwadsuiidaiiduladbiddouudaduilugadluiu wadnszgndeu ua wad

o

nszan lnenisldansnderiiluemnsinzideadunal 21 Ju dwansuguil 5 uay 6 Havadaneiug

o

MSCO2 uaz MSC06 aunsavldsuluilu wadlviu wadnszgndeu wasivadnszgnla taeiilunis

IS a <

wilsnhwadduindaiidulalivdsuluiduwadnszgn wadaeiug MSCO2 annsaasuudasly
Huwadnszgnldfnineadanesiug MSCo6 esanmuiwadiiusingnisavasveanadouneluisad
Anddeu Alizarin red USinamnnnit dunswioniusadsuiudedidulesiivdeuluidumadnszen
gou wuiawadaneus MSCO2 uay MSC06 anunsadsuluiwadnsrgnooulddiosnnmuinnd
Anddeu Alcian blue $1urnLN uazladaefug MSCO2 annsnimieainvadduiniadidulals
wasuludumadlusuléfninwadaneiug MsCo6 Lilesanwunisaddluiunieluead (lipid droplet)

fndgau Oil red O FIUIULINAIN

(a)
MSCO02
70 >y T = ——
54.85
60 48.67 5710 48.94
50 41.81
= 40
=
o 30
a
20
10
0
P.4 P.5 P.6 RV P.10
(b)
MSCO06
70 9 IS It A ™5 —
60
50
- 2353 39.61 40.12
é 40 31.28 . 31.54
o
O 30
a
20
10
0
P.4 P.5 P.6 P.7 P.10

JUN 4 szeznarlunisiiudnnurensedidu 2 wh veuvadaieug (a) MSCO2 uaz (b) MSCO6
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Adipocyte Chondrocyte Osteocyte

Control

Differentiated

JUN 5 namswilenwadduindeiiduladlivdeululy wadlviu wadnsegneou uaz wadnseen

YauYARAHUT MSCO2

Control

Differentiated

5UN 6 namswilenwadsuindeiiduladlivdeuluilu wadledu wadnszgneou uay wadnszan

YagARAETUG MSCO6
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4.3 wan1switerinwaasunidaiiduladiiiduwadnduilawasianils

devwaddusdeiidulaidldunasuacdydumadnduibeuasimnidetheonnionh
fisumz 1Wuan 4 Yu snsradeusienisfoudueuiounislulwadiisunizdoigadnuiniinig
wansoanveslusiu Collagen | wa Vimentin Fududnvazsunizvadinlusuata wazlinu Desmin
wag MHC Fadudulelasessdnuazsimnyvendwiioats winuimdmnmsmidonindunan 5 fu

Usngn1suanteanvedlusiu Desmin wag MHC dauanslugun 7

Fibroblast; Day 4 Myoblast; Day 5

(a)

ol (c)

(b) (d)

JUN 7 M3nTvdeumen1sdoudueuRiauniungawasiviissesuauluiun 4 ndsmsmilenh
(a) Collagen I (b) Vimentin wagaanadillessozisuauluiud 5 nasainnisinidetin

(c) Desmin ag (d) MHC

RUYLNA

£
av A

999710 1ASIN IR RS UsUUSELN AR tunsIdeTnsnilesthden wabilasusuuseanadl

Aun15ITLTN 2 war 3 Felenan1sneasauieaving
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unil 5
aAUTEKa d5UNANTIIY UazUalauauuL

MnNsaTRdeunantRwadsuidefidulainuenlanniedeniduaadainaiesnvesy

I (3

USAINUIU 2 @NUWUS AD MSCO2 wag MSC06 1AgNISHSIAEDUNISHENIDDNYDIYILUSAUNR LA

]

(3

nsasslalatinguwad szaznailunisfivdrvivvensad nswasuwlaslvdugadyidndu (wad

o 3 ! ' §Y o a a & L4 v = wa [
nszan wanludy wag Wwadnsegneew) wuinwasduilliadiguladaienug MSCo2 dnnautfveead
suindafiduladimunzauniteadsunniidadiguladaeiug MSC06 91nN15ATIVERUNITUARNIDBN
yaslushuvuiagadvoswadauinidaiiduladaieiug MSCO2 uaz MSCO6 71 passage 5 3gniiasizi

saa

Tne3d flow cytometry Faflunisdeumaduaiuassudaiuwadianadeuteuived d9iansudviann
Hosnagyililddeyadndiusnumadinnddeudesumeadiommnde wuiilwaddiusing D73
CD90 uaz CD105 wnninesag 95 fwaafiusing CD34 uag CDA5 tosninfesay 2 Fesuinmsl
wnsgrunuiuwasduindaiiiduladves Interational Society for Cell & Gene Therapy (Chan
LazAny, 2018; Horwitz wag Ay ., 2005; Kallmeyer ag Pepper, 2015; Lin wagae, 2013) wae
aonndasfunsuenwasdusuialiduladoinatesnlun1sideneounting (Maleki wazany, 2014:
Ramos warAmy, 2016; YU kazAny, 2018) Famunisuanteontedlusiu CD73 CD9O uag CD105 will

Us1ng CD34 uay CD45

n1snsIdsUAuandinIsaidlalalingusaanud Auausatunisaslalatveinguivad

a1eiug MSCO2 ANnIveInaulwadaeiug MSCO6 wansdwadateiug MSCO2 dauaunsalunis
Wugnuiedewinningadaieiug MSCO6 (Sarugaser wasaniz, 2009) usagalsiniue CFU vas
wagaeiuginsgenineadduifaiiguladnuenlannlunszanuyed (Akiyama wagaag., 2012) &9
ausaasalaladveenguieadlaiiies 20 - 35 d3uaNwadisudy 1.5x10° Was LarN15NTIEY
szazatlunisiiuduveagadllu 2 Wi veawadaeiug MSC02 lu passage 71 4, 5, 6, 7 waz 10
a1’ = - I3 v ¢ = a
fAnlu 41.81+3.88 fia 54.85+8.19 luvaugfwadaneiug MSC06 Tu passage 1 4, 5, 6, 7 wag 10 A1
W 31.28+1.21 9 40.12+2.08 aua1du Fauwansingadareiug MSCo2 Tdanlunisiiindiuiuves

I3 ] I3 YA 2w | 3 ¢ & o fa v < a o
LWAAUINNTNYARABWUT MSCO6 Lantoy agelsnmuiwadisdesaenugionsuilunisifiudiuiu

5 oA a = Y A o s & | %
waneglugaeiun@luyn passage Yaenndesiuszesiatlunisiudiuveseadidy 2 wiveuead
Y o a o ¢ % & A a 44 ¢
sunfiafi@uladnuenlaaniledonIgyvemasniienluaissnuywd (Sarugaser et al., 2009) wax

U b4

waasunndalguladiuentavinlunsesanuywd (Akiyama wazanie., 2012) uenanildsaanndaiu
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sraziralunsiindvvveradidu 2 viesgadduiudadidulaiiuenliainaiesnisnunves
uywd waldantesnitszeznatlunsiiudiuresyadilu 2 whvsagadsuinladiduladiuenls

NMNBeNIAUIaAMNaesNUYYEdsly passage 1 4 - 10 181 3 - 8 Tu

mswmieniwadsuinidafidulailfivdsuwvaduilueadloiu wadnseqnoou was wwad
nszgn tnsnsldarsmdenilusmamizidsndunat 21 u Fusadanewus MSCO2 uag MSCO6
annsawdsuluidy wadlviu wadnsegneeu waziwadnszgnliusiwadaneius MSC02 amnsn
wWasuudasluiduwadnszgnldfnitwadateiug MSCo6 1ilasainnuwadfiusingnisasanyos
waaLBeunelulgad Anddeu Alizarin red UTu1aiu1nndT 3INANSANYIY0Y Maleki wazaniy (2014)
wuin Msuanseenveslusiuuuiiwadiidufnidesiumsivasuulanduwadnszgnueswadsiu
sudafidulagd Fsarnnsideluadsidlinunisuansesnvesidsiiu D105 luwadaneiug MSCOs
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$p8UN
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% q
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SN (Gu WagAy, 2018; Han LazAy., 2011; Maleki azanuy, 2014; Mennan azay, 2016; Pereira
wazAny, 2014; Sarugaser WagAe, 2009; Seyedi wagaade, 2015; Yu kazmtuy, 2018) LLazLﬁaL?jaléuﬁu

(da Pinheiro Wazaniy, 2012; Dunn wazAy, 2019; Su wavAy, 2017; Ulrich, 2012)

[ U [

Snaadaneus MSCo2 Svanunsamieniwadsuiidadibuladlivdsuludusadlodiy
§Fndneadansiug MSCo6 tieannnunisadslusiunigluwad (lipid droplet) fnddon Oil red O
Puunnd nedamunsaisludunelugaduesaneiug MSCo6 agtne lflanutinundduiadane
#ug MSC06 Tunsidsuuvanduwadlusiuasnadesiunanmanioriieadduiniadiduleals
Lﬂﬁauiﬂm“flumaa“lsuﬁuﬁlumﬁé'ﬂﬁus] (Dominici wazAtly, 2006; Han wagAny, 2011; Maleki kazane,
2014; Sarugaser wazAME, 2009; Sun wazAMY, 2014) Fauansliifiudd ﬁgwejaémaﬁuﬁ: MSCO2 uag
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o a a & Y & 3 . . 1 [y = [ & v [J a a & L4 Y
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Name : Prof. Santi Maensiri, D.Phil. (Oxon)
Date of birth : January 31, 1973
Contact address : School of Physics, Institute of Science, Suranaree University of Technology

111 University Ave, Muang District Nakhon Ratchsima, 30000, Thailand

E-mail : santimaensiri@g.sut.ac.th; santimaensiri@gmail.com

Phone : +66-44-224188

Mobile : +66-89-8406148

Fax: +66-44-224185

Expertise : Materials science, Physics materials, Ceramic oxide composite, and Nanomaterials

Education background

2001 D.Phil. (Materials Science), University of Oxford, UK
1997 M.Sc. (Ceramic Processing), University of Leeds, UK
1995 B.Sc. (Physics), Khon Kaen University, Thailand

Work experiences

University Administrator:

2017-Present  Vice Rector for Academic Affairs and Internationalization, Suranaree University of Technology

2017-Present  Head of Academy for the Study of Science, Technology and Language Learning (Acting),
Suranaree University of Technology

2017-Present  Principal of Surawiwat School (Acting), Suranaree University of Technology

2015-Present  Dean of Institute of Science, Suranaree University of technology

2012-2015 Head of School of Physics, Suranaree University of Technology

Academic/Research Related Administrator/Committee/Professional:

2018-Present  Director of Research Network NANOTEC-SUT on Advanced Nanomaterials and
Characterization, Suranaree University of Technology

2017-Present  Secretary of Steering Committee for the promotion in an academic position, Suranaree
University of Technology

2017-Present  Secretary of Academic Senate, Suranaree University of Technology

2016-Present  President, Materials Research Society of Thailand (MRS-Thailand)

2016-Present  Steering Committee for the promotion in an academic position, Walailak University

2016-Present  ALICE ITS Committee, NSTDA, Ministry of Science and Technology
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2016-Present  Committee for System Technology, Nanoengineering, and Advanced Manufacturing,
NANOTEC, NSTDA, Ministry of Science and Technology

2015-Present  Executive Board of National Metal and Materials Technology Center (MTEC)

2015-Present  Director of Center of Excellence in Advanced Functional Materials, Suranaree University of
Technology

2015-Present  Member of University Council, Suranaree University of Technology

2011-Present  Member of Academic Senate, Suranaree University of Technology

2002-Present  Reviewer of journals (national journals and international journals
Ex. Applied Physics Letters, Journal of Applied Physics, Crystal Growth & Design, Journal of
Materials Chemistry, Journal of Physical Chemistry C, ACS Applied Materials & Interfaces,
Journal of Nanoparticles Research, ChemComm, Journal of Alloys and Compounds, Journal
of Magnetism and Magnetic Materials, Ceramics International, Materials Research Bulletin,
Solid State Sciences etc.

International conference chair (Selected) :

1) The First International Conference on Healthcare Science and Technology (ICHST 2018), The

Kantary Hotel, Nakhon Ratchasima, Thailand, December 3-4, 2018

(https://indico.cern.ch/event/724988/)

2) The First Materials Research Society of Thailand International Conference (1st MRS Thailand
International Conference), Convention Center, The Empress Hotel, Chiang Mai, Thailand, October

31st - November 3rd, 2017 (http://www.mrs-thailand2017.science.cmu.ac.th/)

3) The Fifth Thailand International Nanotechnology Conference (NANOTHAILAND 2017), Greenery
Resort Khao Yai Hotel, Nakhon Ratchasima, Thailand, November 27-29, 2016.

(https://indico.cern.ch/event/508352)

Research of interest:

Materials Physics and Nanomaterials

Nanostructured materials such as ceramic compound, metal oxide, carbon nanotube and
nanocomposites

Semiconductor oxide and magnetic oxide and Magnetic Nanoparticles for Medical

Giant dielectric ceramic materials and composites

Electrospun nanofibers for electronic devices, environment, energy, and medicine
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1. Processing and Properties of Alumina-Matrix Nanocomposites. Supported by Thailand Research
Fund (TRF) and The Commission on Higher education (CHE) (2002-2004). (Principal investigator)
2. Processing and Mechanical Properties of Cordierite-matrix Nanocomposites for Advanced
Technical Applications. Supported by National Metal and Materials Technology Center, Thailand
(2004-2005). (Principal investigator)

3. Processing and Dielectric Properties of (Li, Ti) doped NiO Ceramics for Electronic Device
Applications. Supported by National Metal and Materials Technology Center, Thailand (2004-
2005). (Co-investigator)

4. Development of Computer-controlled Prototype Electrospinning System for Nanofibres
Fabrication. Supported by Research Division, Khon Kaen University (2004-2005) (Principal
investigator)

5. Carbon Nanofibres Synthesized by Electrospinning. Supported by Thailand Toray Science
Foundation. (2005-2006) (Principal investigator)

6. Synthesis and Dielectric Properties of CaCu3Tid012 with Giant Dielectric Permittivity for
Electronic Devices Applications. Supported by Science and Technology Scholar Center, Ministry
of Science and Technology. (2005-2006) (Principal investigator)

7. Development of TiO2-based Nanofiber Photo-Membrane-Reactors for Environmental
Abatement. Reverse Brian Drain Project. Ministry of Science and Technology. (2006-2007) (Principal
investigator)

8. Development of Computer-controlled Prototype Electrospinning System for Nanofibres
Fabrication. Supported by National Research Council of Thailand (2006-2007) (Principal
investigator)

9. Nano Magnetic Materials for Medical Applications. Supported by National Research Council of
Thailand (2006-2008) (Co-investigator)

10. Development of Giant Dielectrics for Electronic Device Applications. Supported by Thailand
Research Fund and The Commission on Higher education (CHE) (2007-2010). (Principal investigator)
11. Development of Polymer-matrix Nanocomposite Filaments for Fishing Net Industry. Supported
by Thailand Research Fund (2007-2009). (Principal investigator)

12. Functional Magnetic Nanoparticles for Medical Applications. Supported by National
Nanotechnology Center, NANOTEC (2008-2012) (Principal investigator)
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13. Determination of Cr, Mn, and Zr sites by X-ray absorption spectroscopy of multiferroic BiFexM1-
xO3 M = Cr, Mn, Zr; x =0, 0.1, 0.2, 0.3, 0.4) ceramics. Supported by The Synchrotron Light Research
Institute (Public Organization), Thailand. (2008-2010). (Principal investigator)
14. Development of Giant Dielectrics for Electronic Device Applications. Phase Il Supported by
Thailand Research Fund (2011-2013). (Principal investigator)
15. Advanced Functional Nanomaterials. NANOTEC-SUT Center of Excellence. Supported by
National Nanotechnology Center (2013-2017). (Principal investigator for sub-project: Synthesis of
AFM)
16. Advanced Functional Materials. TRF Senior Research Scholar. Supported by Thailand Research
Fund (2013-2016). (Principal investigator)
17. Fabrication-Process Development of Prototype Supercapacitors from Biomass-Derived Carbon-
Based Nanostructures. Supported by Energy Policy and Planning Office Ministry of Energy, The
Ministry of Energy (2017-2018). (Principal investigator)
18. Nanomaterials and Characterization. Research Network NANOTEC-SUT. Supported by National

Nanotechnology Center (2018-2021). (Project Director)
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- 2003 B.Sc. Biotechnology Department of Biotechnology, Faculty of Engineering and

Industrial Technology, Silpakorn University

- 2008 M.Sc. Biotechnology School of Biotechnology, Institute of Agricultural

Technology, Suranaree University of Technology

- 2016 Ph.D. Biotechnology School of Biotechnology, Institute of Agricultural

Technology, Suranaree University of Technology
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