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U'VJ~~~el 

fl1~~ Corneal epithelial stem cell flnvhmt.Pil1f1fl1~flf1(;11~bf1ij, m1~~e)'U bb;;,~bf1 Steven
'\) 'V 

johnson syndrome "h1'IXbnVl(;1mJ~~L~tJf1';h limbal stem cell deficiency (LSCD) ~'l~~ijfl1~~f1J1 
'!Jemdm~eJ(911'!J1J bb(1::;L~'UL~eJVlL.rr1m1 'U(911vl1 LnVlfl1~eJm6'1'UL~eJ-r'l LL(1::;6'1ruL~E.lfl1~~eJ'lL{i'U1'U~(;1Vl fl1~ 

'V" , 

tJ(1f1~lmb~'Um::;~f10l1~1Ji'~1f1fl1Wfn::;b~E.I'l b'/j;;'~I'1'Un1buVlm~~f11'l1 (limbal stem cells, LSCs) ijf11~
'\J 

-W6'1~L1bb~111LtJ'U15f11~-rf1't~1~ijtJ~~~'V15mVl?l'l LL~eJ~1'l1~il~115vnm'Uf11~bVl1~ b~tJ'lU~~u'UtJ'lhJ?llm~fI 
'V 'V , 

-rf1't}1~ ru?l~U~f1J 1~ bU'U b'/j(1~ l'1'Ufl1 bUVl'!JeJ'l b'/j(1~I'1'U n 1b'UVl f1J~~ f1(9111 liJi' bn'U 3 passages "h1'IX b~1hJ 
6'11lJ1~m.h1 tJ1 oiflJi'eJ~l'l bY1 tJ'lVleJ 1 'U'll'Ul ~E.I~~1'UlJ1 f1ru::::r:rl~E.ltJ~~ 6'1UflJ1~;;11b~'11 'U f11~~(9).J'U115fl1~ 
bVl1~ b~tJ'l b'/j(1~\ll'U n1bUVl f1J:::: '1 f1(9111Ji'tJ1J'U1'U~'U 1'Ufl1~~fl~lf1~'ld f1 ru::;e:il ~E.lij'1 VltJ~::::6'1'lA~'1::;~(9).J'U1 
115 f11~LVI 1:::: L~tJ.:J LL(1 ::::'V1Vl6'1€J'Uf111~tJ(1 eJVl.tlE.I bb(1::::tJ~ ::;~'V1Bfl1V1 '!J eJ'l bb~'U f1~:::: '1 ~(911~6'1 ~~.:J1Ji''11 f1 f11 ~ bVl1:::: b~tJ'l 

lmvnJ~1Ji'~(9).J'U1~'U~11'Ur:rthmh'UJ'U 20 ~ltJ 
" 

0' .t1Mlflo1., 


U'I'U'tI:ttiltJ'U 01'16(34 


cv ~ ""'. ~ ")U, lVl5"U. u ~ ~ •~; 61 
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Abstract 

Diseases that affect the corneal epithelial stem cells, such as chemical burn, thermal burn, 

and Steven-Johnson syndrome can leads to condition called limbal stem cell 

denciency(LSCD), characterized by conjunctival epithelial ingrowth, 

vascularization, and chronic inflammation, and eventually lead to vision loss. 

Transplantation of cultivated epithelial sheet made from limbal stem cells (LSCs) have 

been proved to be effective therapy. Nevertheless, currently available culturing methods 

were unable to maintain LSC stemness in vitro for more than 3 passages prevent its broader 

usages. Previously we successfully developed culturing system that allowed longer period of 

LSC expansion without clonal evolution. In this study, we aim optimize our method and to 

test the safety and efficacy of epithelial sheet made with our new methods in20 patients 

with LSCD 
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1 'U'Vl'l.h 

Stem cell '1t1~m"ll~~V)'Ufhu(?1 bU'Ub"ll~~~iJ~fl'\~ru~bil'V'll~ ~eJiJrr;mJ~lmt:l1'Unl'H~l.r.Jl'U1'U11'1 
eJ~l.:J111"illn(?1vll1~~ll.Jl'lt:l~~l.:J b"ll~~~'Ul.Jl'Vl(?1 bb 'Vl'Ub"ll~~~b~tJ'1t11tJ11'1(y)~eJ(?1b1m (lll.Jl'lflbtl~tJ'Ubbtl~.:J1tlbU'U 

b"ll~~~~l'V'll~'1lU(?1~l~11all'U~.rn1~~b'1t1l.Jl~~l.J 1'11tJ~ru~u~~.:Jn~11 b"ll~~V)'UfhU~~.:JU'Ull bU'Urnll.JVrr~ 
1'1t1l.J1'Unl'l1mn 1 'lfl~ bn~~lnnl'lb~tJl.Jbb~~?I.rn1~nl'ltJl(?1 b~'U~l.:J 11(?1tJ15nl'l61~1.:J b"ll~~ bb~~ btreJ b~eJ 
'Vl(?1bb'Vl'U bb~'V'l'Ullnl'lUlb"ll~~V)'Ufhu(?11~tJbil'V'l1~ adult stem cell tJ~iJ-rrtJ~ln~1'Unl'lUll.Jl1.u~tJ nl'l 

b~l.J~1'U1'U eJ ~1.:J~1 n~ b~eJUll.Jlb'V'll ~ b~CJ~.rn tJ'U tJ n~l.:J nl tJ bb~ ~nl 'lfl~ fI,ru6'll.JU~ f111l.J bU'U b"Il~~V)'Ulll bU(?1 ~~ 
11l.JlUl adult stem celll.Jlb'V'll~b~CJ.:J.rnCJ'UeJn~l.:JnlCJ1'U'l~tJ~ml~~6'lrub~tJflru61l.JU~f111l.JbU'Ub"ll~~v)'U

'U " , 

Limbal stem cell ~(?1bU'U adult stem cell ~.:J~~b~~'\lltlbu'Um~~n(y)l ?lll.Jl'lt:l61~l~b"ll~~ 
n'l~~n(Y)l~'Ul.Jl1 '1t111 b~tJ'Vl~ bb'Vl'Ub61j~~~ b~ tJ'1t11 tJ11'1 .rn1~'U l~ bbfl~'Ub61j~~V)'Ulllb U ~'U tJ.:J b"Il~~~1m~~n (Y) lv11 

(Limbal Stem Cell Deficiency-LSCD ) bn~1'Ub'lfl'Ul.:J'lJU(?1 '1t1~eleJU~b'1t1(y)~bn(?1~'Un'U(?11.:J(Y)liJ~,mvh1~iJ, , 
nl'lvhmtJ'UeJ.:Jb"ll~~v)'UfhbU(?1'UeJ~b"ll~~~1 m~~ nllll ~.:J~~vll1~bn(?1 nl'l.:JeJ n'1JeJ~ b~e:lt~(Y)l'U11 (conj unctival 

invasion) 'V'l~tJl.Jb?f'Ub~el(?1~nJlb-rr11ill'Um~~n(y)l (corneal vascularization) b'llb~CJn.rn1~-dll~1(y)1, 
~l.Jb'1t1~l (ocular surface failure) '1t1~elbfl~1m~~n(>ll (ocular surface diseases) C-J~~(Y)ll.Jl.Jl~ln 
?I.rn1~v1.:J n~11vl11~m~~n (9\1~'U bb~~e:rthtJ~rub~tJnl'll.JeJ~b{1'U1'U~~~ 

1 'U 'U v 1 

~ln nl'l6il'l1~'Uel.:Jel.:JAnl'leJ'UliJtJl~nu 2002 'V'l'Utl'l~'Ul m~iJ nl'll.JeJ.:Jb{1'U~~~.:J~1l.J1I'1bn(?1~ln 
611tJ(9\1e:J~tln~ 161 ~l'UfI'U 1(?1tJ'V'l'U.rn1~m~~n(9\1'll'UbU'U611b'1t1(9\eJ'U~'U3 (5.1 %) 'U€l.:J~.:J'1t1l.J(?1 bfl'1JeJ.:J~1, , 
m.:J(9\l (ocular surface disease) ~bn(?1~ln.rnl~'1Jl~bbfl~1.Jb61j~~v)'UfhbU(?1'1JtJ.:Jb61j~~e:J1m~~nV1lv11 ,l'UbU'U 

?llb'1t1(9\'1t1~.:J'1J€l.:J.rnl~m~~n(y)l~'U 1'Utl'J~b'Vl1'11'VltJbm'V'l'Ue:rthtJ~.:Jl.J€l.:Jl11b{1'U~lnb'lfl LSCD bU'U"ill'U1'Ul.Jln , , 'U 

~tJltJb'1t1~1-diJnl.Jl1'Unl'JIl1'J1~1n'tl'1~1'J.:J'V'lmtJl~1mlJ 11~tJbil'V'l1~1'J.:J'V'lmtJl~i'Uul'l1l.J~~1'l.:J'V'lmtJl(1 

~Vll~.:JmrubljeJ.:J~ln bU'U1'JfI~1n'tl'lm n nl'J1n'tl'1 b~l.J~€J m'J1n'tl'l1~tJtl'l~ri''Utl'l~f1€J.:J bb~~1n'tl'1(9\1l.J ell nl'J, 
1~CJ1116'l1l.Jl'Jt:lvl11~e:rtJl CJ'1t11 tJ'1t1~eJiJnl'Jl.JtJ.:Jb{1'U~~'U11'1 ~1'Um'JeJl~~btl~tJ'Um~~nm1'1t111,l'U~~'1bCJ1~ 
e:rth CJl.JeJ.:Jb {1'U~~'Ubb~b~tJ.:J.rr1f1'l11 b~tJ.:J~lnl11ll'1bbm'1J~V)'Ub\-1(9\ ~.:J,l'U1'Ui:1~~U'U~.:JiJ m'leJl~(?1tl(1n~ltJ?Ib~l.J
'U q 'I 'U 

b6(j~~l.Jl'Vl~bb'Vl'U~1'U~'1Jl~ (limbal stem cell transplantation-LT) 1~n'U~tJ1tJb'1t1~1-d 1(?1tJb'VIflufim-rrtJ.:J 

bu'Un l'JtJ n bell b tr eJ b~eJ ~.:J~'U ~1 n III 1Bn,rr1.:J~ tJ.:J ~ eJ ~ '1t1~eJ n1'J(1)(?1 bel 1 b tr €J b~€J ~1n'1JeJ'U n'J~ ~n(y)l~l n(>ll e:r'U ~~1fI 
~ 'U 

el~l.:J1'lnIl11l.J nl'leJl~(?1~.:Jn~11tJ.:JiJi:1ru'1t11 b~€J.:J~l m'VIflUflnl'JeJl(1)(?1m n iJ~n'tl'bb'V'l'VI CJ111~f1'U~6'lll.Jl'lflvll" , 
eJl~(?111'1 (}l~eJ(?1~'U~~ nl'J1n'tl'1111~ufl b~el.:J~lfle:rthtJv)m 1.um n~[)iJAl.J n'U'llfllbb'W.:J v)m1'Um'J(9\'l1~

'U 'U , 

~ I ~ l.d
(I1(?1(}lll.J€J m.:J~l.Jl b61l.JelVlel b'Um 

~lnnl'JA'U'W'Ull Stem cells ~iJbb'1t1~.:JeltJl'U'U~blru limbus 'Uel.:Jm~~nm (limbal stem cells)
'U 

~~bb'\.J.:J(1)11I'1bu'Ub6(j~~~1m~~n(9\1 ~.:Jul1tJ~bb'U1~bb'U1'V11.:Jnl'l1n'tl'1e:r~bn(?1.rn1~ limbal stem cell 
'U 'U 'U 

deficiency (LSCD) ~ln6'l1b\-1~~1.:J11(?1CJm'leJl(1)(?1tl~n~ltJ limbus bb'U'U autologous l(?1tJ1.ff~'Ubtrel 
limbus ~ln(>llBn-rrl~~~tJ.:J~el~ll'1b~l.JiJ'JltJ.:Jl'Uflf.:Jbb'Jn~.:Jbb~U 19891(?1tJ Kenyon and Tseng 4 ~tJl.Jl 

'IJ 

Tsai bb~~ Tseng sl'Uu 199411'1'JltJ.:Jl'Ufll1l.J6ilb~~1'Um'Jtl~n~ltJ~'Ubtrel limbus tissue bb'U'U 

allogeneic 1'U~thCJ~btJ'Ubfl~~ 2 -rrl.:J 1~tJ1~ limbus ~ln~1'U'1Jel.:Jm~~n(>ll~b'1t1~el~lnnl'Jtl~nriltJ 
m~~fl (}ll~'U~~lfl (cadaveric donor) '1t1~'l~lnnl'l1n'tl'115-dbb6'l(?1'l1~b{1'Ull11'1C-J~~bb~~bu'U~tlllu~n'U1(?1tJ 

nll'l'1Jl1~ 1'Uu 2004 medicare '1Jel'ltl'J~b'VlI'1~'1t11~ml.J~m~(?111bU'U standard medical procedure 

-rrm~tJel~l.:J'1t1~.:J'1JtJ.:Jb'VlflUfl-dfiel~'Ubtrel~V)eJ'l~(?1eJeJ n~l nIl11-rrl'l~~1tltl~ nriltJ 1 ~n'U-rrl'l~iJ.rnl~ LSCD iJ 
'U 

• 
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'lJtn~1Vl~ 'V'h1Vi(?l1-rrl'1~'U~~lfle.n~bn~m1~U'Vl'jW~'eJ'UVl~eJmnmU'U LSCD 1~1'UU 1997 Pelligrini bb61~ 
mu~ 6 bb?t~'l1Vibt:i'Ull?tl:lJl'JtI biopsy limbus tissue 'lJ'U1~b~mb61~t11:lJ1b~1~b~tJ'l1'UVl61eJ~'Vl~61eJ'lne:J'U 
?t~l'1bU'Ubb~'Ub~e:Jtl61f1~ltJ1'U~tJl tJM t:-J61 \11nml:lJ611 b ~~d1~iJVl611tJ f1~:lJt11:lJ1~~'Uli6m'Jb~1~ b~tJ'l LSC 

~ ~ , 
bbV1f1~l'1i\''Ue:Je:Jn1tl l~tJi('U~'l1J 2011 iJ'Jlml'U1'Ugjf1~ru~ case report bb61~ case series tl'J~:lJ1ru 20 

'JltJ'll'U 7-8 1'U~tJ1tJ 583 'JltJ (lVltJi('UbQ~1~'JltJ'l1'U~iJe:JtJltJ:lJ1f1f111 10 'JltJ) ~'Ull1~tJ';j'l:lJ success 
~ 	 ~ 

rate tl'J~:lJ1ru 59- 80% overall 76% l~mb'U'U autograft 77% bb61~ allogeneic 73% 1'U1J 2010 f1~:W 

'lJe:J'l Pellegrini 9 1~'JltJ'Il'Ubb?t~'l1Vibt:i'Ull LSC ~tl61f1~ltJ?tl:lJ1'Jtl1Vi~61~'U1'Unll 10 1JVlgj'ltl61f1~ltJ bb61~ 
~ 	 ~ 

5V1'Jlfll1:W611b~~~'Ui\''U~1'U1'U stem cell ~m'U graft ~tl~n~ltJ1Vi~thtJ 1~tJ1'Utl'J~b'Vl~~(?l1~i('U~'lbb~1J 
2010 bUW;)'U:lJ1 mT~'n~li6dnBbu'Um'J-rn~l:lJ1m\il'U.. 


m'J~n~1~1?t~1'Uu 1"1.1'1. 2011 'lJel'l Sanowan bb61~flru~ 10 1~'J1m1:we:JthtJ~1'U1'U 200 'JltJ~'Vh, ::, 	 ~ 

~1iImJ 61 n~l tJ b'1l61~~'U III bU(?1 \11 nb d el b~ e:J'lJ e:J'I ~th tJ be:J 'I ~ 61 m 'J~n~l~'Ul1 ?t'lJ.fIl~'lJe:J'I~l m~liln(?ll~~'U~el tJ 
~ 	 ~ , 
". 'I ~ ~.¥ '1 l' " . l.d 11 1 ~ ~ OJ.d:;'1

61~ 	 71 ~ u1tJ:lJe:J'IbVl'U~'lJ'Ub(?1tJ :W(?le:J'Ibu(\tJ'Um~~n(?ll'Je:JtJ(\~ 60 (?1tJ:lJ';j~tJ~\Jl(?1\Jll:Wf11'J'Jn~lbQ(\tJ 3 u bb(\~ 
~ 

'Ul'U~?\~ 7.6 U ~'l1n~\fimi\''Ui\''U~(\nWrn~11 'U'JltJ'Il'U'lJe:J'I Pauklin bb61~flru~ 11 vll 1 'U~thtJ 38 'JltJ, ~ 

'Jl:W~'l~61f11'J~n~1~1...I~1...I11...1~thtJ 20 'JltJ'lJe:J-:Jflru~~i~tJvllm~1...Ii\'1...I 
~ 	 ~ 

11...1tl'J~ b'VlP11'Vlml1...1 rlru~~i ~tJ?tl:lJ1'JtI b~1~ b~tJ-:J b'1l61(;\1vlb lil~rub~:lJbb~1...I'U1...Ib~mX:lJ';jm~e:Jt111tltl(;\n
\J 	 '\JV" 

~ltJ1 Vin'Ue:JthtJ l(?1tJ1vl~mu1...l~th~e:Jh mh'l1'J n\Jl1:lJrlru~e:Ji~tJ~'Ull f11'Jt11b'1l(;\~~1...I Illbu(?11(?1tJ bQ~l~b'1l(;\~
~ 	 ~ 

~'UlllbD~eTIVlru:lJ1b~l~tJ-:JiJ-rre:J~l n~ fiel f11'Jb ~:W~11...1l1...lbde:Jt11:l..11 b~1~b~tJ-:JmtJ1...Iel n11'1 f11tJ bb61~ f11'Jrl'l 
~ 	 ~ 

rlru?1:lJ1J~flll:lJbU1...lb'1l61~~1...IIllbD(?1 v1'1J1...Im'J'\.mJ~'Ibb1~~e:J:w~(;\mrl (microenvironment) ~bVl:lJ1~?t:lJ~'liJ, , 
rll1:W6'11rlru 'Jlml1...1i~tJ~~1'U:lJ1~'Ullm'Jt11 3t3 feeder ~1:lJ~'ltl-r'Um'J1-u?tl'Jl:lJb(;\f1m~n (small

~ , 
molecule) b~e:Jt11:lJ11-ub~1~b~tJ'I11:lJn'U'V'h1Vib'1l61~fl'lrl,ru?t:lJ1J~ f11'Jb U'Ub'1l61~ ~1...1 III bD~ bb(\~ b~:lJ m'Jbb U'ltill 

1~:lJ1n~'U (seria l passage) ~-:Jrlru~~i~tJMtl-r'Ubtl~tJ1...Ii6m'Jb~l~b~tJ-:J bb 'U'Uv1'ln~ll~61611 b~~ bu1...Imh'l~ 
~1tJ b'Ill \Jlt:-J(;\v1-:Jf1~11fl ru~~i~tJ:nfll1:W~e:J-:J m'J~~~t11 b'Vlrll1...11(\8d:lJl~1i1(?1tl61 n~ltJ1Vin'U~tJltJ1 'Jfl 

't '\J 	 '\.I 'V 

LSCD ~'Ii('Ullbu1...Im'J~~1...Ilm'Jtl116'11rlqjbb61~l?ieJtJe:J(?1lilln'll'U~1vlv'h 1...Ie:Jn~lnd~~bU1...Itl116'11rlqj11...1 vll 'U 

b'Vlrll'U1618m'J-rf1~1~lm'1l(;\~~'UlllbU(?111...1tl'J~b 'VlP11'VltJ 

.!i 	 d
2 b'UBb'H)'l 

15n1';i~hbD'U n1';i1~V 

m'Ji~mu'Um'Ji~tJtl'J~~n(l) (Applied research) 1~tJ:n~tlbb'U'UbU1...I experimental bb(;\~ 

Intervention case series l~tJ:nl\Jlmh~?1'1ri'lJe:J'llm'lm'JAel, 
1. b~e:J~m~lrlru?t:lJ1J~h~v1LJ1:Wb(\nmb61~~(\m~'Vl'U'lJe:J'I?\m~bn~~e:J:lJ~(\mfl (stem cell niche) ~e:J" 	 , 

~C!rt. ~ ~ 

rl ru?t:lJUV1'lJe:J'l?\ bV1:lJ b'1l6161 

2. 	 b~el~~'Ulml:lJ?\1:lJ1'Jtl11...1m'Jb~1~ b~tJ'I bb(\~'lJtJ1 tJtl~:lJl rub'1l61~mh'l~ml1e:J'l (m ul tiple passages) 

~1 f1 bdm~e:J~:n~1 n~ 6'1TI-4-r'U1ibU1...IbbVl~'l~lVltll(J b'1l(;\(\11...1e:J'Ulrl(?l 

3. 	 b~ el ~ml1tl'J~~'Vl5.fI1~ bb(\~ m l:lJtl(\ e:J(?1il(J'lJeJ'I m ';i-rn~l~th (J1 'Jfl ~lm~~ n\Jll'UU(?1~:n.flll ~~1el'l 
bde:J b~e:J~:lJ1J?\~l(Jm';itl(\n~lm'1l(\~~'UlllbD(?1~l m~~ nV1\ l(?1tJ1ibdel b~el'lJe:J'I~th tJ bel 'I 

~ 	 ~ 

(autologous tissue) Vl~mdm~el'lJel'l~'U~~lfl (allogenic tissue) ~'lb~l~b~mvllm'VlflDflhnJ 
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15n1'a'V1~6H)~ 

LIJJ5cm Feeder cell 

1. 	 L~tJ~ 3t3 ~tll\9lL~lJ T75 Vi~~fl1'jl~~qjL~'\Jl\9l1VltJfl1'j16'1 Mitomysin C A11lJL-iilJ-iitl 10 Ilglml 

thUlJ~tJruVii1iJ 37°C LUtln{;112 ilblJ-1 , 	 " 
2. 	 m'\JL1{;11~tJtJt911mStlh~ 0.25% Trypsin/EDTA LUtlnm 2 tll'Vl ~~ruViiJiJ 37°C b~€Jrl'a'\Jnm 

Vi~Vl'\.J~n~tJ1 n1'jvll-11t1'IJ€J'1LStl1'1l~ t911 tJ€J1Vil'j'b~tJ-1 b'1l{;1~ 
3. 	 1111'\.J~tlbVi~tJ~~ 1000 rpm bUtlnm 5 tllVi bV\6'11t116'1~-1 {;1~mtJl'l~n€Jtlt911tJ€J1Vil'j'b~mb'1l{;1~ 

'\.J'j'~lJ1ru 1 ml 

4. 	 t('\J~1t11t1b'1l{;1~1w.~~lt11t1 1x106 cell 1t1~1t1b~mb'1l{;1~'lJtllVl 60 mm b'IJ~11~L'1l{;1~m~~ltJ 
1~vh 111b'1l~~1'\.Jb~tJ-1~€J~€JruVii1:D 37°C L Utln{;11 24 ilbm b~€J1~L'1l{;1~bfl1~ri€Jtl111lJ11i, 	 " 
bUtlL'1l~~~b~tJ-1 

lum Limbol stem cell 1J7n Limbol ring fl7V1'i'ULIJJ5ClJJlG(ff/iJUjlfJJiJ (primary cell) 

1. 	 111 limbal ring lJ1~1~t911tJ PBS 2 'j'€J'\J ~lmrtl1111'\.J~€JtJt911mStl1'1l~ Dispase II mllJL-iilJ-iitl 1.2 

unit ~eJruVii1:D 4°C bUtlnm 12 il1lJ~ , 	 " 
2. VlVl~-1bbfl~~€JtJ~€Jt911mStl1'1l~ 0.05% trypsin/EDTA LUtlnm 10 tllVi ~€JruVii1:D 370C Lij€Jrl'ilJ

" 	 , " 
bl{;11VlVl~tl1Vi1t91b'1lfl~ L~tJl VitJVI'\.Jmi~tJl~ltJ€J1Vil)b~tJ-1 L'1lfl~b'1lfl~~tlrhbUVlm~~n\9l1" 	 , ~ 

3. 	 1111'\.J~tlbVi~tJ-1~ 1200 rpm bUtlnm 5 tllVi bV\6'11t116'1~-1{;1~mtJ\9l~neJtlt911tJ€J1Vil'ab~mL'1l{;1~ 1 

ml 

4. 	 111L'1l{;1~vr-1VilJVlb~l~L~tJ-11tI~lt1b~1~ b'1lfl~~i1 b'1l{;1~~L~tJ-1~ bl'l~tJlJ11bb~l 1111'\.J b~tJ-1~6'lml~ 
€JruVii1iJ 37°C fl1{'\J€Jtl1Vl€J€Jn1'1l~ 5% vllfl1)~1~b~tJ-1~m~tJ~n{;11'\.J'j'~lJlru 10-14 lt1 ~~1~ , 	 " 
b'1l{;1~'\.J:ijlJi1:D 

"" 	 " 
nnfimY7lU5Cl'UlnCl'Uf.JWlJfN small molecule fiiMe;flmHJJ:; limbol stem cell fiL1JjfJj'UU 3t3 feeder 

rtlfi small molecule 'lfU'1m'FJj 

1. Small molecule ~111~mn1~LLri A rll1lJL-iilJfltl 10 uM, B rll1lJL-iilJ-iitl 0.5 uM bW~ C mllJ 

L-iilJ-iitl 	10 uM 

" 


2. 	 111 primary cel l ~Vl€J1Vil'lb~tJ-1b'1l{;1~€JeJn ~1~t911tJ 1x PBS ~Vl PBS €J€JmL~lb~lJ versene 1 

ml U:lJ~€JruVii1:D 370C LUtlnm 1 tI1Vi L1t1VlVl versene €J€Jn b~:lJ PBS 2 ml H1'\.Jb'\.J\9l 
, " " 

VlVl~tlL'1l{;1~~ b~tJ~eJ€Jn 1 ~Vi:lJVl bVi~€Jn~:lJ L'1lfl~m~~nl'll (holodone) ~~~~iJ-1hJViflVl1tI.rrtl\9l€JtI" , 	 ,
" U 

3. 	 ~lnL1t1~-1~mJ~€Jt911tJ 0.25% trypsin/EDTA bUtlLlm 2-3 t,nVi LL~TVj~V1'\.Jiln~tJ1~ltJ€J1Vil'l 
" L~tJ~b'1l{;1~ 

4. 	 1111'\.J~tlLVi~tJ-1~mllJb11 1200 rpm bUtlLl{;11 5 tll'Vl LV\6'11t116'1~-1 {;1::;{;11tJl'l::;n€JtI~ltJmVil'lL~tJ-1 
l'1l{;1~ 1 ml ,:r'\J~1t11t1L'1l{;1~ lb{;1~111l'1l{;1~~1t11t1 2x104 - 5x10\'1l{;1~ ~lVi~'\Jvll Serial passage 

ll;;'l~ 3000 b'1l{;1~ ~lVi~'\Jvll colony-forming efficiency 
v, 	 v jV , 

n7~l"'l7:;l~CJ.:um:;n7:ibWJJlhuJWG(ff/iJ;(UrJ7lU'1Jn~:;1JniJJ71J7n;gwiJe;niJ'/JU7IJJ 2 x 2 JJU 

1. 	 111 limbal ring m~l~~ltJ PBS 2 'j'€J'\J ~lnL1t11111'\.J~eJtJ~lmStl1'1l~ Dispase II A11:lJL-ii:lJ-iitl 

1.2 unit ~eJruVii1:D 4°C bUtlblm 12 ilbm , 	 " 
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2. 	 ~(?)~'lLL61~~eltJ~el~lmih.J16(jlJ 0.05% trypsin/EDTA L~i.JLl611 10 mVi ~~ruVl1JiJ 370C L~€JI'1~U 
l d611(?)(1)~i.J1m~b"IJ61~L~tJl VltJ(?)t1fi n~tJ1~ltJmVl1~l~tJ'l b"IJ61~ l"IJi.1~a\'Ufh lij(1) m~~nvn 

~ 	 , ~ 

3. 	 u11t1~i.JlVl~m~ 1200 rpm lUi.Jb1611 5 i.J1Vi lVl~1i.J1?l~'l61~611tJ~~n€Ji.J~dCJmVl1~l~ml6(j61~ 1 

ml 

4. 	 U1l"IJi.1~~'lVllJ(1)L'V'll~b~tJ'll'U~li.Jl'V'll~l"IJ61~~lJb"IJ61~~b~CJ'l~ l~~tJlJ11'bb~l u11t1b~tJ'l~?l.fl11~ 
eJruVl.fliJ 37°C m{ueJi.J1(1)eJeJn1"IJlJ 5% vl1f11~'V'l1~b~tJ'lvlm~tJ~bd611t1~~lJ1ru 10-14 li.J ~~1~ 

, 	 'U 

~6'ln1'j'V1(1)6'leJ'l 

1.ffmj7l1.l~v'UlY!V'UtJ(/'l1eN small molecule ~iJ(1)eJffnYjru~ limbal stem cell ~lv~fJj'U'U 3t3 feeder ~ 
Id small molecule 'lfUVW17'l, 

Limbal stem cell ~(1)bUi.J adult stem cell ~'l~~l~~~1t1bui.Jm~~nVl1 ?lllJ1'it1?lh~l"IJi.1~ 
m~~nVl1~i.JlJ11Vlll l ~elVl(1) IIVli.Jl"IJ61~~ b~tJVl1tJ1~ md~'tJ1(1)Lbflf\'Ul"IJi.1~a\'UfhU(?)'tJeJ'll'lli.1~~l m~~f1~l~l 
(Limbal Stem Cell Deficiency-LSCD ) bn(1)1'U111'1U1'l'llU(1) VI~elmJ~bVlVl~ln(1)~'Uflum,,'jVl1lJ~mvll1~lJ, , 
f11~vll611tJ'tJ eJ,,'jl"IJi.1~a\'UfhLu(1)'tJm l"IJi.1~~l m~~f1~l ~,,'j~,mvll1~bn(1) f11~,,'jel f1'tJel,,'jL~ elU~1'tJ11 (Conj unctiva l , 
invasion) 'V'l~mJbGi'i.Jb~el(1)i.1nJ1b'rrlhJ1i.Jm~~nVll (Corneal vascularization) L~lb~tJnml~d';hi':b~l, 
~lJLVli.11 (Ocular surface failure) VI~ell1l'1~lm~~f1~l (Ocular surface diseases) r.Ji.1~~llJlJ1~lf1 
?lml~l'l,,'jn~11vll1~m~~nvmJ'Ubbi.1~e:Jth 

, 
tJ?lrub~tJfn~lJel,,'j

'\J 
Li1'U1'U~?I(1) 611V1~U f11~~f1'I~1"il1 b~i.Ja\el,,'j~i.JVJi.J

\J Q.J, 	 '\J 

limbal stem cell ~b~CJVl1tJri€J'U l(1)tJf11~t1i.1f1~ltJ limbal stem cell 
'U 

f11'iU1 limbal stem celllJ1b'V'l1~b~tJ,,'jmtJi.JeJf1~1,,'jf11mri.J"il1bUi.J~~a\tl'llJ microenvironment ~ 
bVllJ1~?llJ~lV1-rU f11~I'1'lflru"'lJmlf11~LUi.J stem cell lbi.1~tJ,,'j?lllJ1~m~lJ~li.Jl'U1~el~1'l111~1 fl(1)mtJi.Jel f1, 

I 	 " I 

~l'lf11tJ ~'lvl1f11~~f1'I~lbVleJVl1 microenvironment VibVllJ1~?llJ ;g'llJ~ltJ'l1'Ul~tJVi~1i.JlJ1lJf11~U1 3t3 

feeder ~'lH'bU'Ub"IJi.1~~b~tJ'l~~'Uf11~b'V'll~b~tJ'l limbal stem cell bbvltJ'llJ-1JeJ~lfl(1)AeJ"'1lJ1~t1vl1 Serial 

passage 1v1l11bn'U 3 passage bvht1'U 1'l'lt1i.JVl1'lf1~lJl~tJd~'l~'lVl1'i~UUf11~l'V'l1~l~tJ'l limbal stem cell 

Lluu1V111b~eJfI.:J~ru?llJtJ~f11~b~'U stem cell bL61~?l1lJ1'im~lJf11~vl1 Serial passage 1'Uf11~b'V'l1~b~tJ,,'j 
limbal stem cell mtJi.JeJn~1,,'jf11tJ1~ 1(?)tJV11,,'jf1~lJl~m'li.J1~u1 small molecule 3 lJ1H'~llJflUb"IJ61~~, 
b~tJ.:JL~eJb'V~l~b~tJ,,'j limbal stem cell l(?)tJ~m~l~'lVllJ(1) 3 'llij(1) AeJ small molecule A, small 

molecule B bL61~ small molecule Cl(?)tJ'V'lU11~m~ru~ limbal stem cell ~b~tJ,,'jU'U 3t3 vh~ small 

molecule LLvl61~'lJU(1) 1~r.J61bb1}lnvll'lfl'U~,,'j~m~ru~'tJel,,'jL"lJ61~ 'tJeJ'l'tJ'Ul(1)'tJeJ,,'j colony Lb61~l'1d1lJ?l1lJ1~t11i.J 

f11~ Serial passage 1(1)tJ'V'lU11 limbal stem cell ~b'V'll~b~tJ'lUi.J 3t3 ~llJflU small molecule B 
Q..I ~ ~ ~ d.qv w: I 	 .::;4 v I d ..d 
61n1jru~b"IJ6161~~biJi.Jb"IJ6161 epithelium VllJ61n1jru~b61f1m1 '1JeJU'1JeJ,,'j colony lJ61n1jru~Vli.J1ml LlJeJbVlCJU 

flUb"IJi.1~~l'V'll~b~mu'U 3t3 ~dlJflU small molecule ALl61::; 3t3 ':i1lJflU small molecule C ll?l(1)'l~,,'j'itl
'U 

~ 1 

http:lJLVli.11
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A B c 

A: 3t3+small molecule A 

B: 3t3+small molecule B 

C: 3t3+small molecule C 

e.J61'U€l.:J colony-forming efficiency 1(;)tJe,mn1Wl(;)61€l.:JVoIU11b"11~~~bVoll~b~cmJtl 3t3 control, 

3t3+ small molecule C, 3t3 +small molecule A bb61~ 3t3+small molecule B A€l 0.3%, 1.23%, 
, " 

1.4% bb~~ 1.78% ~llJG'llvl'\J '-\l1f1e.J61f11'~V1(i161€l.:JVoI'\Jl1biJmVoll~b~tJ.:J limbal stem cell \illtJJ~'\J'\J 

by.jl~b~tJ.:J 3t3 +small molecule B '1l1m~m)ltlltl colony-formino efficiency ~.:J~(i1 bb~(i1.:Jvl.:J'jU~2
) ~ 1 ~ 

, , " 
bb~~biJ€l'V11f1Wr(i1'Utl1(i1 colony VoI'\Jl1 limbal stem cell VibVoll~b~m\illtJ 3t3+small molecule B '-\l~iJ 

colony 'Utll(i1bVl'1!"illtlltllJ1f1f111 bb~(i1.:Jvl.:J~U~3 bb61~e.J61'U€l.:Jn1'j'V11 Serial passage VoI'\Jl1'j~UU 
bVoll~b~tJ.:J 3t3+ small molecule ~1lJ1'jt:1 Serial passage 1\illJ1f1~.:J 9 passage b tl'Uru~~n1'jb~tJ.:J'\Jtl 
3t3 €l~l.:Jb~tJl?lllJ1'jt:1 serial passage 1\ilb-WtJ.:J 3 passage whJtl 

CFE (%) 
1.8 

1.6 

1.4 

1.2 

1 

- CFE (%)0.8 

0.6 

0.4 

0.2 

0 
3t3 3t3 3t3 

3t3 control +small molecule C +small molecule A +small molecule B 
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JtI~2 ml'1j~ll?l(9)-:J:Sl'UTUl'IJe)'h.'/itlvl colony-forming efficiency 'tJ€I-:J limbal stem cell ~l'Wl~l~~-:JUU 
3t3 ~l:JJn'U small molecule "/J'lJ(9)~h~ 1 

40 r------------------------------

35 +---------+---~._--------------------------------

30 r--------7---r~~-------------------------------

2s t-------,-17~~~~~-----------------------
-+-3t3 +small molecule C 

20 r-------1-~~-------r~~~----------------------

15 ;------# 

10 +-----~ H~--------------~~~-------------------

___3t3 +small molecule B 

~t3 +smalimoleculeA 

<=200 <=400 <=600 <=800 <=1000<=1200<=1400<=1600<=1800<=2000<=2200<=2400 

J'IJ~3 bb?l(9)-:J:Slt11t1 colony LL61~'tJtI1(9)'tJ€I-:J colony 'tJ€I\I limbal stem cell ~l'Wl~L~~~'Uti 3t3 ~l:JJn'U 
small molecule "/J'lJ(9)~1"1 

1 3 5 7 9Passage 

3t3 N/A N/A 

3t3 
+ 

small molecule B 

~'IJ~4 lbi?l(9)-:J~61 Serial passage'tJ€I-:J limbal stem cell ~l'Wl~l~~-:J'U'U 3t3 ~l:JJn'U small molecule B 

2.f!my7t,JWlJeJ\J small molecule B riiJtl69vim9mYW:t:1JeJ\J epithelium cell fi7CJ111 limbol stem cell 

colony 

"ln~61nl),vl(9)61€l\ll'IJ~~'UlV1~'U small molecule "/J'lJ(9)~1"1 'WU-Jl small molecule B 1~~mu'U 

~1l1'W€lh Yll"n~:JJe:n~~~~lv1''Vhnl'Ji'lm~l~61nl'H'W'Jl~b~~~ limbal stem cell v1'lm~'U'U 3t3+ small , " 
molecule B l(9)~i'lmn~61~~eJ'lJ'Ul(9)'lJ€lWll61~ lb61~rnl:JJ6'll:JJ1'JflA\lAru6'l:JJU~nl'Jb'Utlb'll61~~tlnlb'lJ(9), 

~61nl'JYl(9)61€l~ bbtJ n'lJtI1(9)'lJ€I\lb'1J61611(9)~€I1P\~ flow cytometry 6'll:JJ1'JmWn'lJtll(9)'lJ€I-1l'll61611m(9) ml~ n 

lUtln~:JJl'll61~~lJ'lJtI1(9)l~n bl61~n~:JJl'll61~~'lJtI1(9)mvmhnm~'U'Unl'Jl'Wl~l~~-:Jv1'l~ 3t3 bb61~ 3t3+ small , , v 


ILl I cv I 6'd .;: t.I


molecule B€I€lmnnn'U€l81-:J"/J(9)l"'U bb61~'W'U11b'1J6161'Vlb'Wl~bfl~-:J(9)ltJ'J~'U'U 3t3+ small molecule B ?ll'U 

1V1~~~lJ'lJ'Ul(9) b~ n ll6'l(9)-:J(i]~~tJ~5 ~-:J~1 nnl'Jt11 b'1JfI~~ bltJnlv1',1'U\ tJi'lm~l~61'lJ€I~ colony-forming 

I 
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efficiency ~Ul1b'1l;;'1~~vhf)1~b~1~b~tJ'Il'i'lCJ';i~UU 3t3+small molecule B f1~lJb'IJ;;'1~'lJ'U1~b~f11tX 
bUB1b~'U colony-formins efficiency ~'1~~ ~B'I;;'1'1mf\B n~lJb'IJ;;'1~'lJ'U1~1Vf'11~b~1~b~tJ'Il'i'ltJ 3t3+ small 

molecule B ncilJb'/:m~'lJ'U1~ b~n ~b~1~b~tJ-:Jl'i'ltJ 3t3 bb;;'1~ncilJb6(j;;'1~'lJ 'Ul~1Vfru~b~1~b~tJ-:Jl'i'ltJ 3t3 , 'v 
mlJ6'\'l~u bb;;W1-:J~-:J~U~6

" 

A B 

Umbal cell siZe 

small 
small! ! 

c large c 
~ ~ 0 0 large0 0 

'aU~5 bb?1~-:Je.Jflf)1~bbtJn'lJ'Ul~b6(jfl;;'11~tJ flow cytometry 1~m~UUb~1~b~tJ-:J~1-:J1 
" v 

A: ~~UUb~1~b~tJ-:J1'i'1tJ 3t3 
.

B: ~~UUb~1~b~tJ-:J1'i'1tJ 3t3+small molecule B 
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CFE (%) 

2 

1.8 

1.6 

1.4 

1.2 

1 
. CFE (%)

0.8 

0.6 

0.4 

0.2 

0 
3t3 3t3 3t3 3t3 

+small molecule B +small molecule B 

Small size BiS size Small size Big size 

~'\J~6 :b?l~'l~~ colony-forming efficiency ~Jlm'll~~~~l'Uf11'abbCJf1'1J'Ul~l~tJ flow cytometry ~vllf11'a 
b~l~b~tJ'l\ilJtJ'a~UU 3t3 bb~~ 3t3+small molecule B 

~lf1f11'aVl~~eJ'l~U"il limbal stem cell ~b'\An~b~tJ'l\ilJtJ 3t3+small molecule B b'IJ~~~J'U1vrqj 
.o::::lI w: d d Q..I df ,., I I .( J.:::"I ~ I J'OJ Q{ 

":\I~~'1J'Ul~ b~ f1 b~mVltJU f1m~uub~1~ b~ tJ'lmtJ 3t3 bb~~~UJlf1~lJb'll~~VllJ'1J'Ul~ b~mvrm'UtJ'llJ, 
AJ1~i.'!lm'at;)1'Uf11'ab":\l~~bD'U colony l\il~~~~ bb~~b~tl'\.hm~tllJ\ilJtJ P63 ~'lbD'U marker '1JeJ'l stem 

cell ~Ul1 'a~UU~b~'al~\ilJtJ3t3+small molecule B ?llm'amJ€llJ&1~ P63 bb?l~'l\?l'l'atJ~7 ":\Ilf1f11'a 
'IJ 

Vl~~€l'ldbb?l~'l1~b~'Ul1'a~U\..Jf11'ab~1~b~tJ'l\ilJtJ 3t3+small molecule B J'U'liJtJ1~ limbal stem cell A'l 

f1ru?l~u&1 f11'abD'U stem cell b~€lvll f11'ab~l~b~tJ'lmtJ'U€lf1~l\1f11tJ bb~~?lllJl'am~l~b~tJ\ll\il b D'U'a~tJ~, 

A B 
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'atl~ 7 e.J~f11)tJtllJ stem cell marke,A:3t3,B:3t3+small molecule B 
'U 

~lfl f11)fim~l°v'rtj'l1 fll'~b~1~ b~tJ'I~lm~'LJ'LJ(1)'1 fl~11?l1lJ1'H)'Vh1~ limbal stem cell b~1qj~'Ub~lJ 
Jll'1l'U~ ~'U6'11lJl'H1 bU'U bb~'U bb~~~'Ui'U1~"ill'Ul'UVli.'11 tJi'U bbi.'1~6'11lJl'arl'Vh fll'm tI fl bU'U bb~'U1~ 

'atl~8 bb6'1~'1 bb~'U limbal stem 
'U 

d 0 

cell VlVllf111 

3t3+small 

molecule B 

.::::.&::1 .;r q' " d'V " q ~ ..% dc:i
3. J[jm)lW7~LflCJvUfl~m)lWJJv7'UJ'UlG(fflfl(J}'UmhUVJm~vnmv7Wlf'UhUf]j!]JJV'U7VJ 2 x 2 JJJJ. 

~'Ub-deJ'1J'Ul~ 2x2 lJlJ. ~~bU'U'1J'Ul~~~l~~~lflfl'UHi' (Autologous tissue) 1~tJi5~'1b~lJ,r'U~~111 
~'U-deJ'LJ'U1fl bb~~l fl fll'~fi m~~Ulliif111b~1ru'lJeJ'Ib'lJ~~ fibroblast tl'U88~ltJ ~'1,r'Ub~mbni1ruV!1~'1fl~11 

v 'U v 

~i~tJ~,:j1~Vl~i.'1eJ'Ivllf11'abbt.Jm'lJi.'1~~'Ufhb'u~m~~fl\9l1~1 fli'Ub-deJ~ii'1J'Ul ~ 2x2 lJlJ. tleJ fllJl b U'Ub'lJi.'1~ b~ tJ11 

~lml'U1111tlb~t.J'I'LJ'U\''lJi.'1~~\'~tJ'I~llJfl'LJ small molecule B b~m~lJ"ill'Ul'Ub'lJi.'1~~'Ufl'1bu~m~~fl\9l1 l~tJ 
b'lJi.'1~~'Ufl'1bU~f1'j~~fl\9l1~~b~~qjbU'Ulf11~u'LJ'Ub'lJi.'1~yjb~tJ'I bU'UmntJ'J~lJ1ru 10-14 l'U lillml'Uvllf11'J8eltJ 

b'lJi.'1~~blil~rubU'Ulf11i.'1ub~tJ'I'LJ'UJl1'1l'U~ (cell insert) 1~tJ~~~iib'lJi.'1~yjb~tJ'IeJ8~1'U~1'1 btl~tJUbV1tJ'LJn'LJi5 
v '\J 

~ .::::. QJ ..d 
~'1b~lJbb6'1~'1~'1Jl1~Vl9 
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LJmbelllssues'relnCvbaled 


at 37C wiIn Dispasell t.2 U 


Pieces of 11mbal tIssue$ in 


Meda1otO%FBS 


! 
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~1 n fl1 ':iPl ml115nl':i l'W1:; l~CJ'll'1lrl ~vl'U n ~IlD(j1 m:;~ n ~1vld CJ15fl1 ':i1VI:W b mCJub ~CJunu15f)1':ib~lJ 
~ln~'Ubt1eJ'U'U1(j1 2x2 lJ. ~l'Ud'U('ldmh'l 5 ~deJci1'l 'WU ';hf)1':ib'Wl:;b~CJ'lvldCJ15~'lb~lJl(j1CJfl1':iLi1~'Ubt1eJ~ 
~l'Uf)1':icieJCJlJ1dl'lUmmr'Ulk~CJ'l 1 ~deJci1'lb'Vh,r'U~l'1lrl~vl'Unl bD(?1m:;~n~l b~~~l~Uf11'15'U:;1(?1 CJ1:wij 

b'1lrl~ fibroblast u'U r11V1-rU15b'W1:;b~CJ'l blUU1VI:w'WU'h;'11lJ1':imbCJm'1lrl~vl'Un1 bD(?1 m:;~n~leJeJnlJ1 
b'Wl:;b~CJ'll~lJ~l'Ul'Ul~~ru~'U1vll'1lrl~U~lJJl:iJrllb1~~l'Ud'U 4 ~lmh'l bl(\:;bdeJLilb'1lrl~U~lJJlil~1vl'Vhf)1':i

'U d.3 \J ~ '\J 

8eJCJllrl:;Lil1Ub~CJ'lU'UJl1'15'U:; (cell insert) ~ijb'1lrl~~b~CJ'lb~~rueJ8vll'U;;11'l 1(?1CJ'WU11l'1lrl~?11lJ1':im~~ru
v ~ v 

bU'Ulb~'U l(j1CJ~lnf)1':i~':il~?1eJUf)1':ibb?1(?1'leJeJn stem cell marker b'1l'U P63a, K19 'WU111'Ub'1lrl~~b~~~ 
lU'Ubb~'UCJ'l'WUf)1':ibb?1(?1'leJeJeJ n'UeJ'l stem cell ma rker ll?1(j1.:J1Vi lU'U"hf)1':i l 'Wl:;b~CJ.:JvllCJl51VI:wt1?11lJl':iflfl'l 

fHU?1lJD~ lU'Ul'1lrl~vl'Un1lD(j11vl (i).:J':iU~ 11, ~ 

':iU~ 11 bl?1(j1'le-Jrlfl1':icJeJ:lJ&,\(j1 stem cell marker b'IJrl~vl'UnlbD(j1m:;~n~1~b~~~lU'Ubb~'Uvl'lCJ1~h'W1:;b~CJ'l
~ 

bbuu1V1:W 

~1 n fl1 ':iPl mn tJ'l'WU1115n 1 ':i l~m b'IJrl ~vl'U nIID(?1 n ':i:; ~ f)~1 vll CJl51VI:wt1?11lJ1':ifl~~:; b~lJ ~l'Ul'Ul'IJrl ~ 
vl'UnllD(j1m:;~n~n1vl'll~1 tJ'l?11lJ1':it:)'vh1Vib'IJ~~b~~ru~'Ui'U1~:wumJf),.,h 3 i'U ~lm'1lrl~u~~JJlil~l'Ul'U 4 

v ~ ~ 

~leJ81'l ?11lJl':im~~ru~'Ui'U1vl'vY'lVllJ(j1 4 ~leJ81.:J ll6'1(?1'l(i)'l':iU~ 12 llrl:; ldeJLil l'IJrl~~~'Ui'U(i)'ln;;111lJ1cJeJlJ
v ~ 
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stem cell marker AB P63 LL~::; ABCB5 'Yf\.rJ1U~Llrui'W~1'lcJ'lfl'l~~ P63 LL~::; ABCB5 LL?1~'l11XL~'Wl1 
L'1J~~(i)'lfl~lJ cJ'lfl'lfl ru6'l:!J'\J~ L'1J~~~'WfhU~ Lb?1~'l(i)'l 'itJ~ 13, ~ 

'itJ~13 LL?1~-:J~~fI1'itJm.J~~ stem cell marker L'1J{;1~~'Wf~lLu~m::;'<\JfI~1~b'<\J~ru~'Wi'WJhCJ15f11'iL'Yn::;b~CJ-:J
~ v 

Lbuu1V111 

3 €JJhh1t1t-.1an1'~'VIV1a€J'I 

Limbal stem cell ~~btJ'W adult stem cell ~-:J'<\J::;b'<\J~q)ltJbtJ'Wm::;'<\JfI~l ?11:!J1':lfl?1~l-:JL'1Ja~ 
m::;'<\J fI ~1~'W:!J11VlllL~eJ'Vl~ LLVI'WL'1J~~~ L~ CJVllCJ1~ .fI1J::;'iJl~bLfl{;1'WL'1J~~~'WfhLU~'iJem'1Ja~~Jm::;'<\JfI~lvh 
(Limbal Stem Cell Deficiency-LSCD ) bil~1'WhflUl'l'iJu~ VI~eJeJ'\J~LVI~~bn~~'WfrU~J-:J~liJe.J~vh11XiJ, , 
fI1':lv'ha1CJ'iJeJ-:JL'1Ja~~'Wfhbu~'iJtl'lb'1Ja~e:h m::;'<\J fI~l 6'I'le.Jl;wh11Xbn~ fI1':l-:JeJ fI'iJ€l'lL~ m~ ~1'iJ1J (Conj unctival 

invas ion) 'Yl~mJb61'Wb~eJ~aflJ1b'ih1tJ1'Wm::;'<\Jflm (Corneal vascularization) L':lrlb~CJfI.fI11::;dl1~J~1, 
A:!JbVlm (Ocular surface failure) VI~eJhfl~lm::;'<\JfI~l (Ocular surface diseases) ~a~~l:!J:!Jl'<\Jlf1 
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6'l[)11:';v1'1 n6'invh1~m:.;:un \9l1~'U LL(1:.;e:JthCJ6'lruL~CJm'JlJv'l L~'U1'U~Ml ~lV1:r'IJm'J:rn'l::ll~lLU'U~B'I~'UyJ'U 
.. \.I '\J"" '\J 

limbal stem cell ~L~CJVllCJf)v'U lVlCJmTtJ(1n~lCJ limbal stem cell 
'" 

m'J'tlllimbal stem celllJ1Lvn:';L~C.I'l[)1CJ'UeJn~1'1mm1'U~lLU'U:U:';~eJ'l~ microenvironment ~ 
bV!lJ1:';~lJ~lV1:rUm'Jfl'lfl,ru~lJu&im'JLU'U stem cell LLft:';cJ'I6'lllJ1'Jm~lJ~l'U1'U1~eJ~1'11:W~lnVl[)1CJ'UBn 

I I,. 

~l'1mCJ ~'1vllm'J~n'l::llLY1vVll microenvironment V1LVllJ1:';~lJ ~'1ihlC.1'll'Ul~CJV1~l'UlJ1~m'JoJl 3t3 

feeder ~'116ifLu'UL"1f(1~~L~CJ'I~m'Um'JL'~'I1:';L~CJ'I limbal stem cell LLMcJ'I~iieJ~lnVlAeJ6'lllJ1'Jrlvll Serial 

passage hlhlLn'U 3 passage Lvh,1'U v1'1,1'UVll'ln~lJl~CJ'd~'1*Vll'J:.;uum'JL'\,'I1:';L~CJ'I limbal stem cell 

LLUu1V1:WL~Bfl'l~ru6'llJU~m'JLU'U stem cell LL(1:';6'lllJ1'Jm~lJnl'Jvll Serial passage 1'Um'Jbvn:';b~CJ'l 
limbal stem cell mCJ'Uvn~1'1mCJ1~ 

'll'Ui ~CJdfl ru:.; e:Ji ~CJ:W'lVlll5 m'JL'Vn:.; L~CJ 'I b"1f(1~~'U rh L U Vl m:.;:u n0111 ~~tb:';~Vl5[)1~ LL(1:.;tJ'J:.; 6'lU'" , 
fl11lJ~ 'I L~:U1'UVln 1flf'l~vhm'JL~1:'; L~CJ'l L"1fft~~'UfllLUVl m:.;:unOl1:Ul n~th CJ ~'1dL~mLti1'lJijqJVllL"1f(1~ 
fibroblast ~ b:u~rutJ'UlJ11'U'lJru:';vllm'JL~1:'; L~CJ'Ivll1~b"1fft~~1~L~BoJl1tltlftn~lCJ1~e:Jth CJhI1~e.J(1~ 1'Um'Jd 

v '" 'U 

flru:.;~i~CJ1~vllm'J~n'l::llV11 small molecule Vlf11CJ 1 L ~eJ L~1:'; L~CJ'l L'1l(1~~'UnlLuVlm:.;:unilll~1wlU b'1l(1~~ 
L~CJ'l 3t3 :U'Uvll1~~u small molecule ~vl'11~6'lllJl'Jm~lJtJ'Jd1Vl5[)1~1'Um'Jb~1:';b~CJ'lb"1f(1~~'UfhuVl 
m:.;:u n1~eJ~1'l~1'U1'UlJln Lb(1:'; cJ'l b"1fft~fl'lfl,ru6'l:IJU~ b'1lft~~'UnlbuVl1'U'J:';CJ:';CJ111'UVI(1vVlVlVlftV'l1n~ :Ulnm'J 

~u small molecule d~'l'tll1tlG1m'Jb~1:';b~C.I'lb"1fft~~'UnlbuVlm:.;:un\9l1LLuu1VI:W lVlCJm'JLbCJm'1lft~~'U 
nlLUVl m:.;:u 1 011:U 1n~'Ubdv'lJ'U1Vl "'2X2 lJ . b~lJ~11'U1'U1~bU'U b'1lft~tJ1iWlmVlm~C.I'lU'Ub"1fft~~ b~C.I'l~1lJ nu 

'" 'U 

smaII m 0 lecu le :Ul n,1u~'loJ1 L "1fft~tl1ilJilijlJ1 L~C.I'l:U'U b:U ~ ru bb~'U bLft:';6'lllJl'Jrl~'U LL~'U~1CJ15 b~1:'; b~CJ'l b'1l(1 ~ 
'" 'U v 

:Ul nm'JVlVlfteJ'lflru:.;e:Ji~CJ6'lllJ1'Jrl b~l:'; b~C.I'l bbft:.; b~lJ~1'U1'U L"1fft~~'UnlLUVlm:.;:unilllMv~1'l1:W~lnVl 
1'UVlfteJVlVlVl(1eJ'l lVlCJm'Jb~1;b~CJ'lU'UL'1lft~~b~CJ'l~1lJflU small molecule B m1:.;i5m'JL~1:';b~CJ'lb"1fft~ 
~'Unl bUVlm:.;:un\9l1'J:';UU 1 VI:WcJ'l6'l1lJ1'Jf:lvll1~L"1fft~~'Unl LUVl m:.;:u n\9l1~ bLCJ n1~:Ul n~'UbdeJ'lJ'U1Vl L~n (2X2 

lJ.) L:U~qJbU'Ubb~'ULLft:.;~'Ui'UM~1'U1'U 4 \ii'1m.h'llVlmtl~m.lb~CJunui5b~1:';b~CJ'lbbUU~'1b~:IJ~'l?\1lJ1'Jrl 
~ ~ ~ 

L~l:';L~CJ'l~lb~:ULY1C.1'l 1 \ii'1eJ~1'lL'\Ihu'U :Uln~1'U1'U\ii'1B~1'l'Yl'lVllJVl 5 \ii'1v~1'l 



18 

U 'j 'HUTim 'j11, , 

1) 'j"ltJ~l'Ue..J61fl1'j"~l'jd'l61md:;mU€Wl bb61:;611tJV11b~€J'U'Jl~ hAV11~b'iJ'UiJruvn61161'H\J61'lJ Af~~ 4 v , 

VU'). 2549 -2550 

2) Tsen~ Sc. Re~ulation and application of limbal stem cells. Eye 1989;3:141-57. 

3) Pua~nsricharern V, Tsen~ Sc. Cytolo~ic evidence of corneal diseases with limbal 

stem cell deficiency. Ophthalmolo~y 1995;102:1476-1485. 

4) Kenyon KR, Tsen~ Sc. Limbal auto~raft transplantation for ocular surface disorders. 

Ophthalmolo~y 1989;96:709-722. 

5) Tsai RJ, Tsen~ Sc. Human allo~raft limbal transplantation for corneal surface 

reconstruction. Cornea 1994;13:389-400. 

6) Pelle~rini G, Traverso CE, Franzi AT, et al. Lon~-term restoration of dama~ed corneal 

surface with autologous cultivated corneal epithelium. Lancet 1997;349:990-993. 

7) Cauchi PA, An~ GS, Azuara-Blanco A, Burr JM. A systematic literature review of 

surgical interventions for limbal stem cell deficiency in humans. Am J Ophthalmol. 

• 2008;146:251-259. 

8) Shortt AJ, Secker GA, Notara MD, Limb GA, Khaw PT, Tuft SJ, et al. Transplantation of 

ex vivo cultured limbal epithelial stem cells : a review of techniques and clinical 

results. Surv Ophthalmol. 2007;52(5):483-502. 

9) Rama P, Matuska S, Paanoni G, et al. Limbal stem-cell therapy and long-term 

corneal re~eneration. N En~l J Med 2010 Jul8;363(2):147-155. 

10) 	 San~wan VS, Basu S, Vemu~anti GK, Sejpal K, Subramaniam SV, Bandyopadhyay S, et 

al. Clinical outcomes of xeno-free autolo~ous cultivated limbal epithelial 

transplantation: a 10-year study. Br J Ophthalmol. 2011 Sep 2. [Epub ahead of print] 

11) 	 Pauklin M, Fuchslu~er TA, Westekemper H, Steuhl KP, Meller D. Midterm results of 

cultivated autolo~ous and allo~eneic limbal epithelial transplantation in limbal stem 

cell deficiency. Dev Ophthalmol. 2010;45:57-70. 



• • 

19 

1. 	 ~€J - 'l.n:lJi.'1~~ (flT'~11'VlCJ) '\.n~lmlrucJ 'Vn.:JY'1~b''il~(1J 


~€J - 'UllJ?\~61 (m~le)'ln~~) Mrs. Vilavun Puangsricharern 


2. 	 b~'(Jt.-jlJ1mr(9l';i'U';i:;~l~J'U';i:;'lJl'lJ'U 3-9299-00396-96-7 

3. 	 \l\'lbbWU.:JU"'il"'ilU'U ~'1iJt.JI"11?\(9l';il"'ill';icJ ';i:;~tJ 8 
, "OJ 

4. t.-jtldt.J.:Jl'U~€l~~?\llJl';itl~(?)~€l1~?I~vnn 'I"l~€llJ'MlJ18b~'lJlYm'l'1"lvllYI'i?ll'i bb61::: e-mail 
" 


mfll'lJl~n~l'V1m flru:;bb'l"l'VICJl"11?1(9l{ "'il~169.:JmrulJ'Ml1'V1mG'ltJ
, 	 , 
tl'U'U'I"l';i:;';illJ 4 b'(J(9l'U'VIlJl'U n'VIlJ 10330• 
1'VI'i~'I"lvl 02-2564424 1 'VI'i?ll'i 02-2528290 


Email vilavun@hotmal.com 


5. 'U'i:;l~f11'if!n~l 

'I"l.I"1 . 2522 - 2528 bb'l"l'VICJl"11?\(9l{Uru.n(9l bntJ';i~tJt.JlJe)'U~tJ?I€J.:J "'illf1lJ'Ml1'V1mG'ltJ?I.:J'(Jm'UfI~'U'VI~ 

'I"l.I"1. 2531 - 2532 

'I"l .I"1 . 2531 - 2534 	 f11'i!Jn€JmlJbb'l"l'VIcJ'U';i:::~lUl'U ?ll'(Jl~fI~l'V1t.Jl "'illn h~'I"lmtJ1~"'il~l69.:Jmru 

?lmf11'lJl(?)1'V1tJ 

'I"l .1"1 . 2538 	 'MG'ln~(9l';ibb'I"l'VIcJ'UiJU~'l1'U'VI1'l1~tJ (Research Fellows) ?ll'(Jlm:;"'ilnmbb69:; 

bfl'VI1'l(9l1 "'illf1?1tl1U'U Bascom Palmer Eye Institute biJ€l'l1lJmiJ ~~ 

vl61€J~(?)l Lh:;b'VII"1?1t.-j~~mlJ~f11... 

Ocular Surface Diseases & Surgery, Dry eyes, Corneal Diseases & Surgery, Refractive Surgery 

7. 'U'i:;?ltJ f11'iru~b~t.Jd.u€l'l ntJn1'itJ~t.-jl';i'll'Ul~m~'lmtJ1'U bb~:;mtJ'U€ln'U'in'VI1"11~tJ';i:;tJ?lC)1'Um'l"l1 'U• 

7.1 	~ellmtJf11'ibb~'tNl'Ul~tJ: 
"OJ 

7.2 ~d'MU11fl'i'lf11'il~tJ 	: 

12) A Comparative Study of 0.5% Carboxymethylcellulose with 0.005% 

Stabilized Oxychlorocomplex (PURITETM) versus 0.5% CarboxymethylcelLulose in the 

Treatment of Dry Eye: A Randomized Controlled Trial 

13) Comparison of amniotic membrane transpLantation and conventionaL 

treatment for acute management of ocuLar surface involvement in Stevens-Johnson 

syndrome. 

14) f11';ib'l"ll:;b~mb'lJ69~~'Ufl'1btJ(?)<tJ€J'lb'1J~~e:iJm:;"'ilfim (Limbal Stem Cell) tJ'Ub~€J 

15) Comparison of efficacy, safety and anti-inflammatory effect between 

topical 0 .05% cyclosporine A emulsion and REFRESH@ in patients with moderate to 

severe dry eyes 

http:ll'(Jl~fI~l'V1t.Jl
mailto:vilavun@hotmal.com


20 

16) Limbal stem cells and oral mucosal culture for corneal repair 

17) Sensitivity and specificity of confocal microscopy for dia'5nosis of 

fun'5al keratitis 

18) Risk factors for dry eye after hematopoietic stem cell transplantation 

7.3 ,:jl'Ui~t.J~v1'lb6'l~'<iJbbfi'l: ~~e-JGl,:jl'Ui~t.J tJ~~:lJ~ m';ibe-Jmb~~ bbGl~bbVlG'i,:j'Vl'U (m'<iJ:lJ1m111 1 b~~,:j), 
1. 	 Puan'5sricharern V, Nantawan P, Anantaphruti MT. ELISA seropositive ocular 

Toxocariasis : a case report . Chula Med J 1991 Jun;35(6):381-6. 

2. 	 Prachakvej P, Yaisawan'5 S, Puan'5sricharern V. Intraocular lens Implantation in the 

year 1982 - 1988 at Chulalon'5korn University Hospital, Ban'5kok. Chula Med j 1989 

Dec;33(12):923 - 32. 

3. 	 Prachakvej P, Puan'5sricharern V. Sta'5es of development in cataract sur'5ery at the 

Chulalon'5korn University Hospital (From 1982 to 1987). Thai J Ophthalmol 1988 

Jun;2(1):35 - 7. 

4. 	 Puan'5sricharern V, Tsen'5 SCG. Cytolo'5ic evidence of corneal diseases with limbal 

stem cell deficiency. Ophthalmolo'5Y 1995102:1476 - 85. 

5. 	 Pires RTF, Tsen'5 SCG, Prabhasawat P, Puan'5sricharern V, Maskin SL, Kim JC, Tan 

DTH. Amniotic membrane transplantation for symptomatic bullous keratopathy. 

Arch Ophthalmol1999:117:1291-7. 

6. 	 Pires RTF, Tsen'5 SCG, Prabhasawat P, Puan'5sricharern V, Maskin SL, Kim Jc. 

Amniotic membrane transplantation for symptomatic bullous keratopathy. Invest 

Ophthalmol Vis Sci 1999;40(4): 1736B644. 

7. 	 Kasetsuwan N, Puan'5sricharern V, Pariyakanok L. Excimer laser photorefractive 

keratectomy and laser in situ keratomileusis for myopia and asti'5matism. J Med 

Assoc Thai 2000; 83: 182-92. 

8. 	 Kasetsuwan N, Puan'5sricharern V, Pariyakanok L. Excimer laser phototherapeutic 

keratectomy for corneal diseases. J Med Assoc Thai 2000; 83: 474-82. 

9. 	 Boonpasart S, Kasetsuwan N, Puan'5sricharern V, Pariyakanok L, Jittpoonkusol T. 

Infectious keratitis at Kin'5 Chulalon'5korn Memorial Hospital: A-12-year 

retrospective study of 391 cases. J Med Assoc Thai 2002; 85(Suppll): S217-S230. 

10. 	 Erjon'5manee S, Kasetsuwan N, Phusitphoykai N, Puan'5sricharern V, Pariyakanok L. 

Clinical evaluation of ophthalmic lomefloxacin 0.3% in comparison with fortified 

cefazolin and '5entamicin ophthalmic solutions in the treatment of presumed 

bacterial keratitis. J Med Assoc Thai 2004;87(Suppl2):S83-90. 

11. 	 ~m~'U'Vl1 i'(jqj~tl(;), ~fW.n';il ':mi~'Vlt.J1~f(8, m;~';i i8tl';i~n'<iJ, m6'lm ~~n~~i''U, nmJ'Ul'Vl 

~'U'Vl';iim~, tl';ilru (l)U~lD'(j, imi'fW8 'Y'fNI"1~b'<iJ~qj m';iH'b~m1mn'1J~,:j:lJ11~81n~1U1V1bbe-J61 
VlGl:lJ~nVim~'<iJnm6'lt('U, , bd'(j'(j6'l1';ii1mbb~'Vl8 tJ~: 35 QUU~ 4 bGl'UVI'lh 97-102 tJ~.I"1. 
2548 



21 

12. 	 Hirunwiwatkul P, Puangsricharern V, Sothornwit N, Rojana Pongpun P, 

Sawatdiwithayayong J, Hirunwiwatkul P. Eye Diseases associated with obstructive 

sleep apnea syndrome in an Asian population. Asian Biomedicine 2010; 4(4):645

50. 

13. 	 Prommajan K, Aysavarat S, Srichaomthong C, Puangsricharern V, Suphapeetiporn 

K, Shotelersuk V. A novel p. E276K IDUA mutation decreasing a-L-iduronidase 

activity causes mucopolysaccharidosis type I. Mol Vis 2011 Febll;17:453-60. 

14. Puangsricharern V, Yeetong P, Charumalai C, Suphapeetiporn K, Shotelersuk V. 

Two novel mutations including a large deletion of the SLC4Al1 gene causing 

autosomal recessive hereditary endothelial dystrophy. Br J Ophthalmol 

2014;98(10): 1460-62. 

7.4. nui~CJ~fh~':l'vh : ~B.uem1'iJBf1l'Ji~CJ llVl~~Vl'iJ ll~::;~m'iJmV41'iJf1l'J'v11i~CJll1~vhf1l'Ji~ml~1~ll~1, 	 , 
'll'j'::;mru~eW~::;lvh1~ 



22 

!;'H"1.'V'Jru. ,:mJ~~~ bm~~,)~l';j';jru
v • 

'" 	 v'lJeJ - 'UllJ~~(j (m~leJ'lfl~~) Mr, Mrs, Miss, Rank 

Ngamjit Kasetsuwan, M.D. 

2. 	 b~'lJVllJ1CJU~';jth~~1\1l1U';j~'U1'U'U 

V!mm~'lJ 3 1007 00452 92 7 

3. 	 v11bbVltl'llh),;;)Utl• 
~'lilCJV'11~~';jl~1';j8
'J 

4. 	 V!tllCJ..:Jl'U~mj~?fllJ1';jt:1~~<>ieJ1(9)?f~~lfl 'V'J~mJv!lJ1m(j'lJ1V1';j~wl-11V1';j~1';j bb~~ e-mail 


mfl1'Ul~fl~1V1m Aru~bb'V'JV1CJI'11M11 ~V!1(j..:JmrulJVll1V1m~CJ
. " 	 , 
lV1';j~'V'Jv1 02-2564424 lV1';j~l';j 02-2528290 

5. 	 U';j~l~fll';jPlmn 

Bachelor degree in Medicine, Faculty of Medicine, Chulalongkorn University, 1987 

Master degree of Clinical Science in Ophthalmology, Faculty of Medicine, 

Chulalongkorn University, 1991 

Diploma in Ophthalmology, The Royal College of Ophthalmologists of Thailand, 1993 

Certificate in Cornea and Refractive Surgery, Doheny Eye Institute, University of 

Southern California, USA, 1997 


Certificate in Mini MBA in Health, Faculty of Medicine, Chulalongkorn University, 


2002 


6. 	 ~1'lJl1'Ulfll';j~:iJmllJ'l11'UlruVlbl'1~ (bb~fl~l..:J~l m~ fl1';jPl mn) ';j~'U~1'lJl1'Ul fl1';j
<V 	 • , 

7. 	 U';j~~'Ufl1';jru~b~m.ueJ..:Jtl'Ufl1';j'U~Vll,)..:Jl'Ul~m~..:JmCJ1'Ubb~~mCJ'UeJflU';j~bV11'11~CJ';j~'U~m'Um'V'Jl'U, 

7.2. t.rlVlUl1f1';j..:Jfl1')1~CJ : ~eJlm..:Jfl1')l~CJ 
7.2.1 fl1,)U,)~b:W'UeJ~fl1';jloifmVlCJeJ~m 0.5% levofloxacin bU1CJ'UbVlCJ'Utl'U 

fl1';jloifmVlCJeJ~~l fortified cefazolin 11lJtl'U fortified amikacin l'Ufl1';j~m~1~ulCJ~1(9)~'Ufl1,)~lb~eJ
" 

7.2.2 fll,)bU1CJ'U bVl CJ'UU';j~~V16m'V'J1'Ufl1';j~mnml~ b~eJ'U~15fl b?f'U'UD~h• 
bbeJ'Uv1bbiJ'UtJ~m~ ~bil~~lflfl1';j1oifb(j'U~61lJer?f ,)~Vll1..:J 0.025% ketotifen fumarate bb~~ 0.1% 

lodoxamide 

Local Conjunctival Immunotherapy: New Treatment for Allergic Patients. 

7.2.4 mv!CJeJ~~l bevacizumab 0.05% l'Ufl1,)ueJ..:Jn'U(i1mdeJfl~'\Jb'li'U~l 



23 

7.2.5 ml~(?llbb~.:JVl~'l~l~~~Bm~~fl 

7 .3. .:Jl'Ul~tJ~vilb61~~bb~l : ~B~GN1'Ul~CJ tJ~~:!J~ fll'H~mbvd bbG1~ bbVl~.:J'Vl'U (81~:!Jlflfll1 1, 
b':iB.:J)"" 

1. 	 Kasetsuwan N, Pangilinan RT, Moreira LB, Shah SS, Sanchez, Schallhorn S, McDonnell 

PJ. Real-time intraocular pressure changes during keratomileu sis . Invest Ophthalmol 

Vis Sci. [Suppl] 1997;38:418. 

2. 	 Wang H, Chang WV, Moreira L, Sanchez D, Kasetsuwan N, Bryant MR, McDonnell P J. 

Ultrasonic measurement of the biomechanical properties of the rabbit sclera. Invest 

Ophthalmol Vis Sci. [Suppl] 1997;38:290. 

3. 	 Kwun R, Pangilinan R, Moreira L, Kasetsuwan N, Sanchez D, Shah S, Schallhorn S, 

McDonnell P J. Variability of lamellar corneal flap thickness at different suction ring 

vacuum settings during keratomileusis. Invest Ophthalmol Vis Sci. [Suppl] 1997;38:418. 

4. 	 Bryant MR, Kasetsuwan N, Wang H, Sanchez D, Shah S, McDonnell PJ. PRK-induced 

anisometropia in the rabbit as a model of myopia. Invest Ophthalmol Vis Sci [Suppl], 

1998;39:506. 

5. 	 Bryant MR, Kampmeier J, ErH , Kasetsuwan N, Sanchez-dimartino D, Shah SS, McDonnell 

PJ. PRK- induced anisometropia in the rabbit as a model of myopia. Graefes Arch Clin 

Exp Ophthalmology 1999;237:161-165. 

6. 	 Kasetsuwan N, Francis MW, Hsie F, Sanchez D, McDonnell PJ. Effect of topical ascorbic 

acid on free radical tissue damage and inflammatory cell influx in the cornea after 

excimer laser corneal surgery. Arch Ophthalmol 1999; 117:649-652. 

7. 	 Moreira LB, Kasetsuwan N, Sanchez D, Shah SS, Labree L, McDonnell PJ. Toxicity of 

topical anesthetic agents to human keratocytes in vivo. J Cataractt Refract Surg 

1999;25(7):975-980. 

8. 	 Kasetsuwan N, Puangsricharern V, Pariyakanok L. Excimer Laser Photorefractive 

Keratectomy and Laser in situ keratomileusis for myopia and astigmatism. J Med Assoc 

Thai 2000;83:182-192. 

9. 	 Kasetsuwan N, Puangsricharern V, Pariyakanok L. Excimer laser phototherapeutic 

keratectomy for corneal diseases. J Med Assoc Thai 2000; 83:474-482. 

10. 	Hirunwiwatkul P, Tulvatana W, Kasetsuwan N, Nuchprayoon I. Eosinophilic granuloma 

presenting as periorbital cellulitis. Chula Med J 2000 Aug; 44(8):607-13. 

11. 	Kasetsuwan N, Pangilinan P, Moreira L, et.al. Real-time intraocular pressure and 

lamellar corneal flap thickness in keratomileusis. CORNEA 2001;20(1):41-44. 

12. 	Boonpasart S, Kasetsuwan N, Puangsricharern V, Pariyakanok L, Jittpoonkusol T. 

Infectious keratitis at King Chulalongkorn Memorial Hospital: A 12 year retrospective 

study of 391 cases. J Med Assoc Thai 2002;85 (Su ppl):S21 7-30. 



24 

13. 	Erjongmanee S, Kasetsuwan N, Phusiphoykai N, Puangsricharern V, Pariyakanok L. 

Clinical Evaluation of Ophthalmic Lomefloxacin 0.3% in Comparison with Fortified 

Cefazolin and Gentamicin Ophthalmic Solutions in the Treatment of Presumed 

Bacterial keratitis. J Med Assoc Thai 2004;87 (Suppl 2):S83-90. 

14. Kasetsuwan N, Sophonthanaruk S. Pigmented Corneal Mass: a Clue to Diagnose of 

Fungal Corneal Ulcer. Chula Med J 2004 Oct; 48(10):679-85. 

15. 	Jariyapongskul A, Rungjaroen T, Kasetsuwan N, Pathumraj S, Niimi H. Chronic changes 

of the iris microvasculature of streptozotocin-induced diabetic rats using fluorescence 

videom icroscopy. Clin Hemorheol Microcirc. 2006;34( 1-2):283-93. 

16. Prabhasawat P, Tesavibul N, Kasetsuwan N. Performance profile of sodium hyaluronate 

in patients with lipid tear defiCiency: randomized, double-blind, controlled, exploratory 

study. Br J Ophthalmol. 2007 Jan;91(1):47-50. Epub 2006 Sep 14. 

17. 	Jariyapongskul A, Rungjaroen T, Kasetsuwan N, Patumraj S, Seki J, Niimi H.Long-term 

effects of oral vitamin C supplementation on the endothelial dysfunction in the iris 

microvessels of diabetic rats. Microvasc Res. 2007 Jul;74(1):32-8. Epub 2007 Mar 23. 

18. 	Kasetsuwan N, Reinprayoon U, Jariyakosol, S. Corneal changes in long-term 

chlorpromazine therapy. Asian Biomedicine Volume 3, Issue 4, August 2009, 425-431. 

19. 	Kasetsuwan N, Chatchatee P, Reinprayoon U. Efficacy of local conjunctival 

immunotherapy in allergic conjunctivitis. Asian Pacific Journal of Allergy and 

Immunology, Volume 28, Issue 4, December 2010, 237-24120 

20. 	Kasetsuwan N, Tanthuvanit P, Reinprayoon U. The efficay and safety of 0.5% 

Levofloxacin versus fortified Cefazolin and Amikacin ophthalmic solution for the 

treatment of suspected and culture-proven cases of infectious bacterial keratitis: a 

comparative study. Asian Biomedicine, Vol.5, No.1 February 2011,77-83. 

21. 	Kasetsuwan N, Gorvanich S, Erjongmanee S, Thienprasiddhi P, Jitapunkul S. Prevalence 

of dry eyes in elderly Thai population (the Romklao eye study). Asian Biomedicine, 

Vol.6, NO.6 December 2012, 875-82. 

22. 	Kasetsuwan N, Tangmonkongvoragul C. Concomitant herpes Simplex virus and 

cytomegalovirus endotheliitis in immunocompetent patient. BMJ Case reports. 10 May 

2013, 1-5. 

23. 	Reinprayoon U, Kasetsuwan N, Permpalung N, Plongla R, Mendoza L, Chindamporn A. 

Lagenidium sp. ocular infection mimicking ocular pythiosis. Journal of Clinical 

Microbiology. J Clin Microbiol, 51(8) Aug 2013; 2778-2780. 

24. 	Kasetsuwan N, Sukharoch P, Meesoupong P, Reinprayoom U, Puangsricharern V, 

Pariyakanok L. Efficacy and safety of ethyl-2-cyanoacrylate adhesives for corneal gluing. 

Asian Biomedicine, Vol. 7 NO.3 June 2013; 437-441. 

25. Kasetsuwan N, Satitpitakul V, Changul T, Jariyakosol S. Incidence and pattern of dry 

eye after cataract surgery. PLoS One, 8(11) Nov 2013; 1-6. 



25 

26. 	Reinprayoon U, Sitthanon S, Kasetsuwan N, Chongthaleong A. Bacteriological findings 

and antimicrobial susceptibility pattern of isolated pathogens form visualthreatening 

ocular infections. J Med Assoc Thai 2015;S77. 

27. 	Sudaw Lertwisuttipaiboon, Tepanata Pumpaibool, Karl J. Neeser, Ngamjit Kasetsuwan. 

Associations of preventive strategies with symptoms of eye strain among Open 

University staff in Thailand. J Health Res. vol.30 no.1 February 2016. 

28. 	Usanee Reinprayoon, MD, Nipaporn Maneerat, MD, Sunee Chansangpetch, MD, BPH, 

Somruk. Suntibenchakul, MD, Jittapan Chureeganon, MD, Ngamjit Kasetsuwan, MD. Eye 

Donation Project: Differences Between Donors Versus Refusers. International Journal 

of Eye Banking. Vol 3, No 1 (2015). 

7.4. ~l'Ul~~~fh~':J'v1l : ~eJ.rrm?1'UeJnl'Jl~~ llVl~~Vl'U ll61~?1m'Um'\'ll1'Unl'J'Vhl~~1l1~'Vhnl'J, 
1~~61cil~ ll~Tl.h~l.nru ~eJ ~61 ~ lvll1Vl, 



26 

1. ~eJI' - 'U1:lJ6'lnGl (.flTtnhm) 'UVU1~. u~ru~l1j ~1'1~b6'l'Ul ru eJCJDCJl 
v 	 'I 

;geJ - 'Ul:lJ6'I~Gl (.flTtneJ,m~~) Nipan Israsena MD" Ph.D, 

2. 	 bGl'lJ'\t1:lJltJ'uvm.h~:ijlcJlTLI~~'lJl'lJ'U 3 1008 00589 93 2 

3. 	 vllll'\t1'l1,:ri:1~~u'U~~1Ml6'\(91~l~l~~~~~U 8 , 	 " 
4. '\t11.l1tJ~l'Ullf1~6'lm'U~mj~~V1~eJ1~6'I~V11n 

" 
'\t11.l1 tJi~tJ b'llGl~\9l'UfillUVlblGl~ l'llf1~thuVl 

Aru~ lb'WVl tJl'1l6'l(91i ~l-1lf1~ mru:lJV'IliVlCJl~tJ, 
eJlAl~ eJ,th, i'U 9 

t:l'U'U ~l'lJ~l~ Gl:lJ~i1 UVl:lJ1'U m~lVl'W 10330, , , 

bVl~P1'Wvl 02-256-4000 ~eJ 3590 

bVl'J6'Il~ 02-251-1965 

Email nipan.i@chula.ac.th.inipan@gmail.com 

3. U~~1~nl~~n~l 

1989- 1995 MD Chulalongkorn University Hospital, Bangkok, Thailand 

1995- 1996 Neurology Fellow 

Chulalongkorn University Hospital, Bangkok, Thailand 

1997- 2003 PhD Neuroscience, Albert Einstein college of Medicine 

New York, USA 

Northwestern University, Chicago, USA (research fellow) 

4, 6'\l'lJll'lJlnl~~iJA1l:lJ'lll'U1ru~ll'1~ (bb\iln~l~~lm~nl~~n~l) ~~u6'll'(Jli'lJlnl~v 	 , , 

Neuroscience - Neural and embryonic stem cell biology 

5, U~~6'lUnl'.iru~l~tJ1.ueJ~nUnl'.iU~'\t1l'.i~l'Ui~tJ'Yr~mtJ1'Ublf1~mtJ'UeJ ntl'.i~ bVll'1bVl tJ'.i~U6'lm'Um'W1'Unl'.i, 
Vll nl'.ii~tJ"hU'U~ell'U1tJ nl'.illt:-J'U~l'Ui~tJ oX1'\t1Ulbm~ nl'.ii~tJ '\t1~eJ~~l:lJi~tJl'Ubb(9)f1~.ueJ b6'l'UeJ nl'.ii~tJ 

" 	 " 
a, oXl'\t1UlbA'.i~nl'.il~tJ : ~€lbm~nl'.ii~tJ 

~ v 	 .d () a '" d ~ ~I .J C\ ~ ItV

b, ~l'U1~tJVlVlll6'l'.i~lbm : 'lJ€lt:-Jf1.:Jl'U1~tJ uVl'W:lJ'W nl'.ilt:-JtJlb'W'.i 

1. 	 Vejjasilpa K, Nasongkla N, Manaspon C, Larbcharoensub N, Boongird A, Hongeng S, 

Israsena N, Antitumor efficacy and intratumoral distribution of SN-38 from polymeric 

depots in brain tumor model. Exp Biol Med (Maywood). 2015 Jun 16. 

2. 	 Ingrungruanglert P, Amarinthnukrowh P, Rungsiwiwut R, Maneesri-le Grand S, 

Sosothikul D, Suphapeetiporn K, Israsena N, Shotelersuk V. Wiskott-Aldrich syndrome 

iPS cells produce megakaryocytes with defects in cytoskeletal rearrangement and 

proplatelet formation. Thromb Haemost. 2015 Apr;113(4):792-805. 

http:nipan.i@chula.ac.th.inipan@gmail.com


27 

3. 	 Sudwilai T, Ng JJ, Boonkrai C, Israsena N, Chuangchote S, Supaphol P. Polypyrrole

coated electrospun poly(lactic acid) fibrous scaffold: effects of coating on electrical 

conductivity and neural cell growth. J Biomater Sci Polym Ed. 2014;25(12):1240-52. 

4. 	 Israsena N, Mahavihakanont A, Hemachudha T. Rabies virus infection and microRNAs. 

Adv Virus Res. 2011;79:329-44. 

5. 	 Jalali A, Bassuk AG, Kan L, Israsena N, Mukhopadhyay A, McGuire T, Kessler JA. HeyL 

promotes neuronal differentiation of neural progenitor cells. J Neurosci Res. 2011 

Mar;89(3):299-309. doi: 10.1002/jnr.22562. Epub 2011 Jan 5. PubMed 

6. 	 Israsena N, Supavonwong P, Ratanasetyuth N, Khawplod P, Hemachudha T. Inhibition 

of rabies virus replication by multiple artificial microRNAs. Antiviral Res. 2009 

Oct;84(1):76-83. Epub 2009 Jul 29. 

7. 	 Laothamatas J, Wacharapluesadee S, Lumlertdacha B, Ampawong S, Tepsumethanon 

V, Shuangshoti S, Phumesin P, Asavaphatiboon S, Worapruekjaru L, Avihingsanon Y, 

Israsena N, Lafon M, Wilde H, Hemachudha T. Furious and paralytic rabies of canine 

origin: neuroimaging with virological and cytokine studies. J Neurovirol. 2008 

Apr;14(2):119-29 .. 

8. 	 Kan L, Israsena N, Zhang Z, Hu M, Zhao LR, Jalali A, Sahni V, Kessler JA. Sox1 acts 

through multiple independent pathways to promote neurogenesis. Dev Biol. 2004 

May 15;269(2):580-94. 

9. 	 Israsena N, Hu M, Fu W, Kan L, Kessler JA. The presence of FGF2 signaling determines 

whether beta-catenin exerts effects on proliferation or neuronal differentiation of 

neural stem cells. Dev Biol. 2004 Apr 1;268(1):220-31. 

10. 	Israsena N, Kessler JA. Msx2 and p21(CIP1/WAFl) mediate the proapoptotic effects of 

bone morphogenetic protein-4 on ventricular zone progenitor cells. J Neurosci Res. 

2002 Sep 15;69(6):803-9. 

11. 	Israsena N, Phanthumchinda K, Sinsawaiwong S, Lerdlum S. Spontaneous carotid 

dissection. J Med Assoc Thai. 1997 Jun;80(6):406-10. 



28 

1. 	 ~B - 'UllJ?lflfl, (ilT\·nhm) 'UlCJ 'Ul'l 'Ul'li:lll CJf1 

'Ul'li:lll m~rucJ b~~mU'\J':i:;m ~f1.'IfHlJ. 
"I v '\J v 

~B - 'U1JJi:I~fl (ill~leJ'lfl~~) Mr, Mrs, Miss, Rank 

Miss Usanee Reinprayoon 

8. 	 bfl'lJ~lJlCJ,jI9l':ith:;'ih~lth:;'1ll'1J'U 

bfl'lJVllJlCJ 3 101202316020 

3. 	 (?\'lbb~t1'llhr\l,j'U, 
~fl~bb'W'VlcJ ~lCJ~fl~l'VlCJl t ':i'l'W!'JlUlfl~Vllfl.,:jmru, , 	 , 

~ ~ ~<VOt. 	 tf tf.<:::\. V 

m~l'W bb'W'VlCJ illfl1'1l1~fl~1'VlCJl Aru:;bb'W'VlCJf11i:ll9l':i ~Vllfl.,:j mrulJVlll'Vl !'JlflCJ, 	 , 
4. 	 ~t11tl.,:jl'U~B~~?lllJl':ifl~~\9lBM?l:;vnfl 'W~BlJ~lJlmfl'lJt 'Vl':i~'Wvi t'Vl':ii:ll':i bbfl:; e-mail 

OJ 

illAi'1l1~fl~i'Vl!'Jl Aru~ bb 'W'Vl tlf1li:ll9l1 ~Vllfl.,:jmruJJml'Vl!'Jl;;;'tI, , 
t 'Vl':i~'Wvi 02-2564421 

t'Vl':i?ll':i 02-2528290 

Email usaneer@gmail.com 

5. 	 thd'~f1l':i~fl~l 

1992-1997 M.D., Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, 

Thailand 

2000-2003 Residency in Ophthalmology, King Chulalongkorn Memorial Hospital, Bangkok, 

Thailand 

2003-2005 Clinical Fellowship in Cornea and Refractive Surgery, King Chulalongkorn 

Memorial Hospital, Bangkok, Thailand 

6. 	 ?l1'lJll'1l1f1l':i~lJAlllJ'1l1'UlruYlbl"1~ (bbl9l fl\9l1.,:j~1 m~ f1l':i~ fl~l) ':i~Ui:ll'lJl1'1l1f1l':i v 	 , , 

7. 	 th~i:lUf1l':iru~b~m.;rB.,:jnUf1l':iU~Vll':i.,:jl'Ul~CJvr'lillCJ1'Ubb61~illtl'UBmh~b'Vlf1 t~CJ':i~'Ui:lfll'Uill'W1'U, 

t.lO 	 .r:::!o.V d QV 

7.1. 	 ~m'Ultlf11':ibb~'U.,:jl'Ul~CJ : 'IWbb~'U.,:jl'Ul~tI
OJ 

7.2. ~l~UltA':i.,:jf1l':il~CJ: ~Btrl':i.,:jf11':ii~CJ 
7.3. .,:jl'Ui~CJ~vhbi:l~~bb~l: ~B~fl.,:jl'Ui~tI u~YlJJ~ f1l':ib~mb'W~ bbfl~bb~;;i.,:j'Vl'U (m~lJlflflll 1 b~B.,:j, 

1. 	 Kasetsuwan N, Reinprayoon U, Jariyakosol S. Corneal changes in long-term 

chlorpromazine therapy. Asian Biomedicine 2009;3:425-31. 

2. 	 Kasetsuwan N, Sukharoch P, Meesoupong P, et al. Efficacy and safety of ethyl-2

cyanoacrylate adhesives for corneal gluing. Asian Biomedicine 2013;7:437-41. 

3. 	 Kasetsuwan N, Tanthuvanit P, Reinprayoon U. The efficacy and safety of 0.5% 

Levofloxacin versus fortified Cefazolin and Amikacin ophthalmic solution for the 

treatment of suspected and CUlture-proven cases of infectious bacterial keratitis: A 

comparative study. Asian Biomedicine 2011;5:77-83. 

mailto:usaneer@gmail.com


29 

4. 	 Kasetsuwan N, Reinprayoon U. A sodium hyaluronate ophthalmic solution for 

reducing dry eye and enhancing corneal wound healing after photorefractive 

keratectomy. Asian Journal of Pharmaceutical and Clinical Research 2015;8:226-31. 

5. 	 Kasetsuwan N, Chatchatee P, Reinprayoon U. Efficacy of local conjunctival 


immunotherapy in allergic conjunctivitis. Asian Pacific Journal of Allergy and 


Immunology 2010;28:237-41. 


6. 	 Reinprayoon U, Permpalung N, Kasetsuwan N, et al. Lagenidium sp. ocular infection 

mimicking ocular pythiosis. Journal of Clinical Microbiology 2013;51:2778-80. 

7. 	 Reinprayoon U, 5itthanon 5, Kasetsuwan N, et al. Bacteriological findings and 

antimicrobial susceptibility pattern of isolated pathogens from visual threatening 

ocular infections. Journal of the Medical Association of Thailand = Chotmaihet 

thangphaet 2015;98:570-56. 

8. 	 Reinprayoon U, N Maneerat, MD, 5 Chansangpetch, MD, BPH, 5 5untibenchakul, MD, J 

Chureeganon, MD, N Kasetsuwan, MD Eye Donation Project: Differences Between 

Donors Versus Refusers International Journal of Eye Banking 2015;3(1). 

7 .2 ..nu1~CJ~ nl6"1'1v'h: ~€loVm?l'U€lf11'j1~CJ bb l1~WI'U bb61 ~?lrn'Um~t'Uf11'jY'h1~CJ':h1~v'hm'j1~CJ61~J'Ibb~J, 	 , 
'lh~lJ1ru~€lCJ61~bVhtv! 


	ปกภาษาไทย
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	สารบัญ
	1. บทนำ
	2. เนื้อเรื่อง
	วิธีการดำเนิน การวิจัย
	วิธีการทดลอง
	ผลการทดลอง

	3. อภิปรายผลการทดลอง
	4. สรุปผลการวิจัย
	บรรณานุกรม
	ประวัตินักวิจัยและคณะ

	Button1: 


