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E olgsto] Aol wiY K
AAZT. e bwolEE A2 AFVIE Adek fAE FE
ol = ¥

g Hgo] &Ry

s]Zo]= (Organ spheroid)glal T3}
102, AA7A] oFE )k o A

wRol obEpe] AuNEE P

oX,
ol
rlr
po
rlo
[0 oX
N
[>
ox £

ro
AU

W, A% B owge] o A ne B A, F
¥ R ERE AT S Qe FRA THE Bed AYE RS TPHE A0S ABIse] A2
S QT mi, vlelARgAE 2 AR AW TxREE Qele] Nyom Byh 4 o, wlelam 444
B AR A FRES TS 42 TR ARA0R AFWF AAAA vholAR A L A A
g pxRe AgE 5+ Ao

=139 yERd A o], AE 2 FEH 55 FHEE BEA Qdy oo AAdxo gl o] wkEd Stz
o] wlo]AZFANF S FATT, AA vlo|AZFAFS AELVE o] &35te] A ufetA 3H Hel B
Q2] Aol A= AEZES] wWE AIZE kol Ao sl o]F A Hrh. YAEEE 1000 ~ 6000 rpme] £

2 10%7F 33},

<AA 4 1> ¢ AEE mo|AZ AR (Microfluidic chip)el AlY (Seeding)

(o

o AEE et ge WwoR vholaR AP Agstsinh,

AR, AE-

o Zaldle] o NX7} n2A E¥IEER 39T},
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=
ofr
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A, AvZs Er gfolm Feast 2 vlwd AL 1T AL velazgANE AT, o
AEZ} Aol sl FEhal BAg 71 X7} A =
6

¥ Hx 10~10 cell/mLo]T},

i)

of A meho] GAET AASES slth. Zeblol} M= Fol A8k Hold 3A Feist W hAE

WA, B8A A3 A mRe] EASE Fehis Aol e GALE A 2000 rpn FE2 GHRE 5
].
e e AEES W gt FUs] ofddXnz, A% WA odd 2

oA T AZE U ol FAHOR F9T 5 9l

G, BEA Adel wop i el gt Fehlolt MEHAE AAS] AM nuA Ade] AdR W)
R OEE S9PE Boko] 9 (suction) STk o] A%, A gt Solzk TehAl, MEYX, L FHEE X
Fa e AEse U o A% gop oA A

A, Ae T2E FAS] AR, 719 QA FY Y ol F vholAZFARS 37T AZHLE] e A
of Wolx Zehl, WEg A AFAAT. olFe] A AL (Endothelial cell, EOE RA 2 =A4 WA
Agstel B3 Adel FAsih, B3 Ade] FAFA 2-3x7ke] FIsE ARAEE B3A At A
of A MEY 2 DA, Aw F2E FY At

oS, Awk AT} Ao] RAG Fol, vholAZAAN HA Aol £E WEES Ag] AL Il

25,
oleld BAL = 1olA a WA o] &A= BAFH| Ik,

T, = 16 AXE vlolaR AR FA BEXA Aol APsta, dAREst AEE 4] nige] $X
Al 3 Foll, BEIX AEe FAES FY AEHE YeRdT. = 159 2% Fo a3 dd $xH AE
= Fskeu]7d (EVOS, LifeScience, 408]£)2

o

<AAd 2> H AE (A549)9] 12+ AlF F AfrotME (NIH-3T3)9] 23} Al'Q
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AAe 19 T 140 vERG WHES ALESke] G A FE(AS49) AES Do) uidho] YAIAALE. 1 T, 232
Alfrob Al (NIH-3T3, ATCC)E AlWsta, HUVEC AEE F3tets= AE vjdaS & 16a9 o] 3Max W3fow
EyFo] A4 BEA Al %%Aﬂgﬁ.—g— Alg &kt

o] 714 H A E(AS49) AIEF (ATCC, CCL-185, Manassas, VA, USA) % Ao} 3E(NIH-3T3) AlEFE (ATCC,
vh$-2 Bjo} A oM E MESF, (RL-1658, Manassas, VA, USA)E 10 % A ©Ejo}d3 (FBS, Biowest, MO, US
A3 1 % 3AA| (Thermo Fisher Scientific)E & 3F RPMI-1640 (Thermo Fisher Scientific, MA, w]=) %
Dulbecco & o]Z<2] HlA] (Thermo Fisher Scientific)E ©]-&3te] mld3ldvh. Atgke] At e W] AL
(HUVECs, ATCC, CRL-1730, Manassas, VA, USA)E EGM2 (Lonza, Basel, Swiss) % 1 % IS X &3+ njf
< o]&slo] wgsGitt. old, A9 FTUERDES Ay fFA, D& AT AGAEALL9) o v &3
3 Zele fARE B3 volazgA el Fsn A B 6,000 37 (RPN 30%7F AN Bes
Nom (KAMC-01, sk dlo]2= Aleld ElH, Al&) ol& Fole wlo]AZFAFHY Dol dMEE FYF 5 3
At

T 16be g AlE (A549) % AdRolME (Fibroblast, NIH-3T3)E #33dv]7 (EVOS, LifeScience, 100%)
f)ow HFF AF}E yehda, eE8F "> A4 (EV0S, LifeScience, 100W]&)o= ot A
(A549), AfrolME, ¥ ﬁ%*ﬂi (HUVECs) & #Z3 RS yebdch. #Hg ME (Ab49)= PKH67 (Sigma-
Aldrich)®, AlfolxlE= PKH26 (Sigma-Aldrich) 2 A ZA oA AFsls WES ALgsle] &34 gAsigon,
2 Fo] Are 134 é}% WHo s wlolARFAH AIFsITE. A7 AlES AlxE FF AnA(EVOS,
LifeScience, 100¥]&)<S A}b-&3te] #&&}T).

oft M
01'

{0 ml

[ed

oelg Mg AvE FaA, B 0wel violARFARS 142 APE ALAE (4549)7h A st 917 1
3,2 FAF AROAEI A AL (1549) Sl F2 FASPon, Bl Ade] Fuie] dz
Z7h Aol A B4E Al ZARSS o 4 gl

<HAld 3> wlo|AZFA A HFY AX AP

Hgt Ao 01%, TS B3 A, 2 79 2o HEg S FAsr] fsA, = 17949 2ol
Ao 29} e WHS ALt #HFe AE(Mia Paca-2, ATCC)E wlo]|AZFAIHd 122 AHsta, 232
g3 MELE "]%‘3}9114.

=

E 17 ax AL AEE 27 ALEAE v B, = 17b = ohF Foll AlET) ol Fd By, &= 17cE Sl
o Axe 4%, 9 % 17dE AEY AlEe
AN Fl FAF Aoln

= o

<HAAd 4> GHXE FF A Multicellular Tumor Spheroid)e] ¥A

B Aol At AE T SHAL g 2 24 e pREER 2wy L ANed o vlola
_—g'].o 2] %

o O pu
ZRAFAA W FS AEF BEete] GAE FF SHAS dPsk=A ddehe 2

HAAxz 9 TAE T4 SHA FAHS lsty] fI8IA, & 18049} o]l AAle 23 T WHE AL
o] #ok AT (A549)E wlo|AZFA o AWt GAEe W wAS Fskewu) 7 (EVOS, LifeScience,
1008 &) S o] &3t Elsiitt.

O AT = 184 B F g ule; o], H AEE AYsta 19 o= dgAAzT YRy (9%,
A SPA T WeR) 2 o]l Fslal FEAMETE A waRg] (ofdlE, dehA sabE I3

[e]
= 3L =g =
a3 Fol= HY Azt dyAErt By oleste] tAE ¢ SHAE T AS AID

\1

53}
2191t
SHIE7} #9243 4548 Boe] thIZ 39 SHAE et HAL A7) S84, = 190049}
2ol AAdl 13 ge PHE Agete] mlolAz AN AL $F $HAS FRAAT. 22L Sols 2
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off 3% 4% paraformaldehydeoﬂ s ALY, 1 T,
Ak, A Fo FA AERE A WEE PBS ¢
405 Ao R 0.1% Triton X-1000] E3He PBS <
Z°U TJ’]'E OHM 45353t PBS PB

H9 (bovine serum albumin) &Ko 2 At 2 4T 1% & I %_Ll"%‘ﬂol jﬂﬂ PBST 9110“
of 12} FAE F7tste] FEAZT. I & HEE S5t PBS &Aooz FAEAD 23 A E(Alexa Fluor
488 and Alexa Fluor 647 from Abcam, Cambridge, UK; CFL 488 from Santa Cruz, Dallas, Taxas, USA)S 7}
sto] Aol A A ZEEt A Z T

T ar, thA] PRS ko g AR T, MES S 4, 6-diamidino-2-phenylindole dihydrochloride (DAPI;
Invitrogen, Waltham, MA, USA)& o|-&3te] thx A& s3It Ki-67 (Abcam), von Willebrand factor (vWF;
Santa Cruz), 12|31 3 W9 A4 AR+ (VEGF; Abcam)oll tigt 12} A= T4 A4S #Zstr] & AL
Qo vEY X~ wEgz2x2golde]=-1 (MMP-1; Abcam)= WIAXZ(Endothelial cells; EC)9] o]&d} ALV
4 (Extracellular matrix; EQ9 #2l& #Z37] & AL, 3 onX& FdAn A (EV0S; Life
Technologies) ™ & %% &u|7 (Zeiss LSM780; Carl Zeiss AG, Oberkochen, Germany)< ©]-&3to] dit}.

a ﬁJJrL =190 vERsig. A dvldE ARSS] f Al & 19a04 KI-67& AHER S EE

oF AE F4E s
£ 19 WA £ lde] A4AM #EERE BAA I 3¢ SPA EWe TxE pAgem
FABT. E 190 HAIE FF SAAG AAAMFOR FAAF Aol3, K 194 % 19¢9] A vpx PES
Fujg prolrh, A 471 AT s AR AEDL ehart

% 192 U4 % 10de] ARERR 2L FYENY B3 ARE A AL 94, PAEe] F4 A L A
@ aEde g & gl

<A 5> vholAZ AN ST BAENL FE &S B}

sl A=A S Agetel Bl Eo WA AN, AN 209 28 S Agstel ABY AE

£ mlolAZFA A AFetiTh. 2o R di Ax (HUVEC, ATCC T8 E AY3taL o]
A7} Pr%‘-'é e glgh £ (day0o: A2 AFeE @) 39 Fo AAER] (GEMZAR, Eli Lilly and Company,
USA) oFE& Foste] o Alxe] i H9E SAHSS Y.

Zol, AEE AlFe AlA (dayD) oA HFH FE& A AlA (day3)S XY 79#/71A] A3zl A
Fo} s ST Alxe] 3ES fske], Fskdn A oA (EVOS, LifeScience, 100M1&)<t &Fdw]
73 o]ul#] (EVOS, LifeScience, 1008]&)E HAH A YEeE

= 20 3he AE wde FeEnd 2 dF duHL o]gdte] B3 A

=222

fl
;
>
o
it
1A
z

HjFoletar A 871 €]

%S day3ell DMSOE A& 3lal day77bA] &3k Zloja, SkEXEeta FA|E 879 192 day3°ﬂ AR EF &
A etal day77hA] @Ee Aolth, & 20 A2 st dAnE olm|AoA dAME A4 HolE Origin Prod
(Origin Lab, Northampton, MA, USA., +£5% , F9%: 0.001)E A}&3le] A4 = —’.‘—%hﬁ}f& Y EE e

e,

T 20004 el uwlel ol AMAERIS A ElshA] kS Wl Blste] AAEMIS A S w dAHEe BX
WAool s, olgst AWE T4 MAIE =] AR A A Axe] o] dAES g1l
I e h=
<AAld 6> ulo|AZFAFE AHES MMP-1 AAA FE &5 HIT
o] AR FAH S AHESt FUA G%S HUIeH] HdlA, AAld 149 Fe WS ARSSte] HYd AE
(A549, ATCO)E wlolAZFAF A AlFsglth. 2ap4d o2 3 Ax2E A $ (dayd) 1€ F-of MP-1 A 3A
(MMP-1 inhibitor GM6001 (Santa Cruz, Dallas, Taxas, USA)) &S Fodla &= 21adlA & 4 U= niet 2
o] Fstdn| 7 (EVOS, LifeScience, 100¥]&)S AM&3le] oF AlX2] S22 ®E s,
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w3, & 21b WA & 21col YERE vFe} o], & 21aoA] o3 AE nlE oz MP-1 AIAE TEE =
TINAA AGstan GAFEe "dojxd Jot Ay, di AER o553 WHS S48 2AAd 59 @& Whyo

=2 FAAL v, 2 A3 MP-1 AsiAle] F=E S7HAA A 3okl wEbA sek AlETE "olA
o= AV AH EolEar, AY AEF 9 AR olEd WA HARE 9l & F A, olYg A
£ FeA MP-1 ASiAl ok Aedtel webd B wwe] AlxE wjkg RO wiFsks G AlEe] He]

ol AsEE & & A9l

<AA A 7> A HY erteol= A (Patient-derived lung cancer organoid)

< & 27 FEY2 HFHnE, AR HE AXE B A
MIE g FAXoA vt A O METE BEsle] FYF Q7Mweo]l= (Organoid)E As=A &9

to
~
o Pg

HH ZA77F @4 & 191 *g/“oﬂ?‘% °k%9] aeg7kl AREE AL k. B, TF eUheolEs FUAE
2 A =AM AHHer At 9y 249 54 TFe] 5AS I A= 24 A0l
284S 98 ATEoR sEhte fxpe] dxAS FElste] Al wjeACl Al 23 e e ARS
sto] S o AEE vlelAEZ A AlFsta WS 253t AEHHow BYA Hds FHA FAD
Fo TG rbwol=e] wd s FstdAn| 7 (EVOS, LifeScience, 100¥]#)S o] &3fo] s e}l
o}

A = 22004 B g Qs Hbel o], E wwe] ddAfdel wE wlela® fAFA v A AlE
b AYE Ao FAste] erbheol=Es FASAH

o R wgel oA AN, AL AY TEE L olF olgd AxMPw
Aaslo, ot AN R AemA, ¥ ¥

o= =
HA e B9 RS AT 4 Rert, of A B B WAS WolhA B Holdl. ol E BA
R gaAel Tzt AR ANREE golahl WA EE WAW 4 glom, ojed WA E: WaAR
wowrele] Ayelol S3e B

Foeo HY

10 mlo]l A= FAA 10: 42k Ad Fx2E
100: ZHE 200: 282 g

3000 FYE, 59 Ad 400: WiEH-, WE A
500: € 600: 7]
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(cell-collagen mixture)
2. Cancer cell

(Mia-Réca-2)

_30_

ZIHSd 10-2018-0052547



ZIHS3d 10-2018-0052547

b \ ii. Cell seeding into the microfludic channel
o

TMain channel

| Microwells

EW14c

lii. Centrifuge to trap the cells
into the microwell

EHi4d
d Iv. Remove the fibrin suctien
in the main channel
Collagen i
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. v. Endothelial cell seeding
into the microfluidic channel

I ia- =
| Mia-Paca-2 £ othelial cells (ECs)

ZEWHI4f

' vi. After ECs attached on the fibrin gel,
flow was introduced into the microfluidic
channel using a passive pump

ECs monolayer Flow
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EH16b
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. Seeded
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N Collagen
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Lung
cancer cells

Fluorescence dye labeling

/
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