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g d g F & (polyvinyl alcohol; PVA), Eg|F €@ Aldlo]E(Polybutylene succinate; PBS) Z&|Fddl o}
HolE  HdZEdo]lE(polybutylene adipate-co-terephthalate; PBAT), Zg|dlo|=ZIA|LT}rofo]E
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&71 wAlstE A 47:31]% z4 mpolga 2ol A (tissue micronizer)ol 9J3lA AxEW, g7] 24 nfo]a=

ol A (tissue micronizer)E Wiol A A2E xddste EA; duis= A7) §A2 AR dA¥ I, A

_3_



10-2025-0081481

5

=

=

H

el
=)

=K

el Ay,

wir
oy

)
i
o
oA
23
el
!
=
o

o

-

™
,&E
H

o
e
el
Nfo

—

m

MEM-<3} (Minimum Essential Medium alpha), MSCGM(Mesenchymal Stem Cell Growth Medium), DMEM

L

o glofA,
o glofA,

o gJojA],
A7) AgtE EEE 30 ~ 50 mg/mlQl

&
1

[<]
b

[e]
1

[}

o,

S,

o,

¥
(Dulbecco's Modified Eagle's Medium) 2.2 ©]

A+
A1
A7 8
|7
2471 A
AT 9
A7

—_
o

,Wo
-

hSS

~ 200 x 10° cells

o $lofA,

&

A3 10

A7

JJ)

i
o

ﬂo
wir
el
w

1l

e

EE =

/ml9] &

=100 x 10°

-
X

Al

o}
=]

471

H
o glofA,

&

I
A3 11
A 18

JJ

i
o

ﬂo
wir

el

JJ
o
;OD
2]

fuy

i)l

Y

1l
o

35 ~ 38C QEo|x <liFuolA

=i}
=

e

-
o
=g A

T o] st

7

=0

N

=]

1.

ol

NI~

)

A<

i

Z

(melanoma) ,

=
A

aol=(glioblastoma), =

27 obAl

(osteosarcoma),

=

[}
[¢)

=

3L
=

o glofA,

s

o
Ap-d-73 59 (cervical carcinoma),

AT 12

A1

oy

X Z(neuroblastoma)$l A

L
L

A3 13



10-2025-0081481

5

=

=

H

e
[=)

2

e ¥y
7l & & o

A1

[0001]

1 © s SN KW R T A W
=N N R L - B Y tMoHom,We_7 " oo Uy ko R up
A i SETH T gt P2 e AW igTaw L w
& P PIE S g fr o X sl B e Ry
0 ~ o — <
% o PR m T ERENgR SR ATREETE o
< o o) % = RS v = =% g & U oy N R 1
) B0 o iy o EXEEM L TER_MRgW
T 5 LﬂPLﬁTo#OQrﬁ wuﬁfﬂﬂﬂq W7T(ﬂﬂ| - mLE._oux_.%7
~ . WU‘;ol ,WJI‘EIWELH‘%_I — my .ZEOEM,._L»MMM%HA7E#|Z;‘&|J|
_&.EO;#M Awdﬂ‘lr.._‘.»_momeg(l\‘ a‘_MMJ_/l ‘Ulﬂjm.ﬂ/loog;OT ‘m.ﬂ‘lr.._ _EW
e _txoﬂﬁ.ﬂa@l?ei%ﬂimwa %%maﬂ%%mmﬂﬁo%%z
pS = e fey ) iy = _— A £
EEH E#\_fvﬁﬂildﬂz\uro‘mqoo#a‘«ul S0 - EO_/O#E.LL_l.th
il G = - .
e s ° T ,%wﬁvm_xwwﬂ%%@ =X oW oy E Tt
o0 T = g e ° ST W = o T4 N
of % T %u.z_.;wmim&m%%g@& ﬂM%%%%%mﬂ%%ﬂ%%
~ ~ o’ .= i) . ) [Ho X N
T P CELepZeiraield  al oo Ky R )
=T CIRE B i R e R B - BRI I N
o o M %ﬁr%nﬁﬂr% S B i zwx%ﬂiﬂa% T W E
ﬁmﬂ moﬂ_ﬁri%iowbmﬂﬂﬂwoma muo#mdﬂmﬂﬂ?ﬂmﬁiwm%ﬂﬂ%@u
= -~ ~ Hjo — W 2 o B
w00 T E¥Em  5eTTcE TH T TET T
‘Hl‘moﬁi aLll;oﬂ‘._\w-L,ﬂﬂﬁng‘lﬁ E,IMVCEOW = oEﬂWﬂa%aHoSl ﬂoﬂo_‘_ﬂll
N - oy ™ ﬂAEX_I A 11 J._lo_Heeq —_ —~ g
_, o] MF iszTmezTﬂ‘_mﬁzo\n/i%ﬁ_.Hl o ﬂA%iwf _mmﬂ._dow‘_%%r
i TN EBaa s 0 g e B AT o B W gy
B g ,d”ﬂ%mo%ﬂfim%i%ﬂawr%%u.%qmr%wwmﬁﬂmaaaur«
= M TR ok moe &R =wY e gl s e TS
I~ = — ! e =g 0 X
- M mzaLAgr.uxle%lﬂmi%g Pr iV T iR iy
T oo ofﬂaaﬂﬂymom%mﬂray T T E2 T Sg ST Fgn
e A s B AR I g8 o W - o ow s N g oo X
X R %%ﬂ/ulmLuw@rovi mowﬁﬂ._ L._.Ltww__éeﬁlzoﬂmﬂbxﬂWo m./uwx_ﬂ&;
Y om : e T ST T 2 N BRSNS M
=W B oo NP e S _ N F g R dooof N = =T e
ﬁ.ﬂwﬂor ME%EJA]H\&O m_u.o\M(m\ﬂmHzTﬂ,_MMW ATQEWEMM EJLMM—M m<x7L Nroﬂ
T L P @ XL E ~ (il ~ 9 TN o ® i
®om i%z%wmﬁ%.mmogimﬁw %m%%ﬁ@&%&né&%ﬂ%
r o i S —, . i O8N ! ™ o = - ~ W
o — o o g Z.#LIDOL o oy ooy 00y 2 CR Y N =
oo B — _ o .5 iy — 2y 3R < - 2 mo X
i u@ﬂ%dwﬂowM%%Wfoa% %%ﬂ,%ﬂzuﬂo&u%aﬂuﬂu.%%
Boon T lmag o Xk m HY oo ®om A o B M o o or
o 0 wWE— 5= dﬂ — — NGRS
o PT e ® oy T TR P B N &
~ ) - 04_.L|o_a7 TR e Loy _d«oﬂo]amﬂwuwn T
R % o e ~ ;ﬂoﬂﬁ P xp IR ! XA ) o go B0 X B 30 o OB mo
oo T TEELINTE T _XEE ﬁﬂAﬂ%%%%eﬂmo%ao%%
o o ot ) Tl o2 e ook
of — - — | = ° 3n po — O =T ol
T DA EHEN o mBTT R @B oo S =
—_— _— S ) 4H,.|.Iﬂ]ﬂ0i00ﬁn_ . ‘U"ldﬂ
Wy Aoimrmmﬂwq.%moﬁ%y%y xﬁ%mv&ﬁﬂoﬂa@Dy@u.mﬁwr%
R R B b Sasslai®?iia ®»
i) R s T e d v Bhow o LR S T b R
® M Agi%ﬂ%%zﬁqovoﬂo%z%moow SweENE Xy w
wom X PR T R I L REE LR T 5T R G
Wy N gFpZE wE I S W Mz.z@%zwaﬁﬁaﬂg TN 2
z o R T ol 5 % o= 2 I S B . D
5T w ﬁomoa%#%aﬂ%ﬂlmﬂxow e SR oo R ZREREE o
g T oot MM T T S oo o —
- Z
N
g g
[«

A

0001) Wistdl= =53 A10-2156310%

-

.

st

R

o/

w59 1§

[0004]



[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

SIHS31 10-2025-0081481

FUge AYEAN MANASRE JEAge] BYSE, ol Bxe] AFE ofahslE Fa 9ol ),
. - .

SAW, AT 2718 f3 BAEE o 454§ THs=E @A Atk oo ¥

ek H LR S S e
ZHE 7)&S o] &ty F AW Eo]=(breast cancer spheroid)e} AWZZA 7te] AYE HudA =4
T A - 22 B3 29l (breast cancer—-adipose tissue composite model)S AEatgth. wE, A
wek A 2A4E Fae F A A 27 AL 2Ho] FtedAE AHBYT. olE flte] A

A= =

% AE 7 (heterogeneous cell population)¥} native ECMs ©] HEH o] &= Z7hd A z3F

el whe]l 2.9 A (fragmented adipose tissue-derived bio-ink; FAT-ink)7} /W= Act. 2 3 FAT-ink®} 1
3 =9 AY FE5-ZUY (co-printing) Tl FHFHANLH, o] V&g o] gt Az F ~
7} ut

o} ~FRo 5|
Zolzo] 97} AUEHA TRl E 5 53 2P (breast cancer composite models)o] ZHEEATE. 7fdtE
wdS o] g3 Ay o&F vetad M4 (distance-dependent paracrine interaction)S B7}sl7] )&, ek
g RS AZe & AW 232 (adipose tissue) il oft]EZFD EH], e FE AL HE d9e
BAlo] o]|Fojxr). npx|wto =z | ol EFF¢1-314 X E W (adipokines—targeted therapies)E o]&3F o mdlg]
Aol w2 Wz (distance-dependent sensitivity)E #Asle], JdE HFxF ndo] ¥AXE RPN
S 284S AU Jd5S FRlsi.

A HE T

2oy S oA 22 B3 2d AZHE ATei, AV AxdEe AR Eea"s dEAA 2y
dS Axsh= dAL vAStE A 27 vlele JdIE EAIA Y] ZEd UF-E Ase 9A g A o
ZH HAgtE A A wpole A iFel, & AE Hlo]lQ JAE hESte] o 2HRol=E A o
Ag 23T & Ut

A7) AR Zoage Z g2 E (polycaprolactone; PCL), ZglgtelofA|=(polylactic acid; PLA),
Zend eI & (polyvinyl alcohol; PVA), ZE&|F-Ee&AIYo]E(Polybutylene succinate; PBS) Z&]F-El o}
fHolE  HeZEgo]E(polybutylene adipate-co-terephthalate; PBAT), Zg]dlo]=ZA]dI}lwofo]E
(polyhydroxyalkanoate; PHA), Z&]Z2] 4 polyglycolic acid; PGA), 2] & o|2~¥ (polyorthoester), ¥~
33 (phosphagene), =23 Ete] = (polypeptide) R o5 ZFHER o] Fo|xl Lo mFH My = s o4
T Yo}, ol AgtEE A& ofyrt.

71 mAEE A 24 vhele Jas vAlstE AW =4S 2R/ 5 S Egete] Al

it

rr

271 mAEtE A 228 %2 mlo]g &Y o] A (tissue micronizer)ol el AFxEW, AV ZZ mlolaw
= | A

FA Azl o weel SIASHE fA FUT 2 A4
B F42 gtel BEE Beo RAES e AL 5YoR @,

71 AlE vpele A= At S|EFEA, wiA] B o AEFE TS Axse As 5HoE I

7] 8iA] &= MEM-23}(Minimum Essential Medium alpha), MSCGM(Mesenchymal Stem Cell Growth Medium), DMEM
(Dulbecco's Modified Eagle's Medium) ©.& o]Fojx FoRHE AHEE= s} o]Ad 4= glory, o]d A3k

5 Ae ohu,
A7) Agtel FEF 30 ~ 50 mg/mlY 7 J2rt, ool A= AL oy,
A7) 9 AEFE 100 x 107 ~ 200 x 10 cells/ml o] $=2 Eatg 5 gloi}, old AaEE AL ofy},

o 2z ER FAAIIE VAL o AL volo 9IS G ¢-AY

= 7l A =

FHjoldetE ©A E 35 ~ 38T L2 A AfFHo|dst= dAE d 233 5 Q).

A7) 2w, dFY, 2, A, AUy, AEAAY, g, ddad, Mgy, 44 9ds, JEE
A}d 759 (cervical carcinoma), 9% (osteosarcoma), 1o}EF(glioblastoma), =2 (melanoma), 3734,
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Zot ) Tl "Fxek, Awel WA = Aol EF(neuroblastoma) Y = o}, o]o A

ygol g7
ApzA el BALS 98, AWzZF o] ECMs(extracellular matrices)¥ Al¥7} ¥ d#ste 29 27-93
(fragmented adipose tissue-ink; FAT-ink)7} 7W&= S}, o] o]&3sfo] F1dt MAEZCF7) 2¥Zo]=9}
Wz ke AT AustA 4= H%Lix—l Rdlo] =AY AT, L A, AW 2Z-¢ 5 2dS
ly-¢F 29| 2o]l= wdle] H|3)] A E 1247} 7Jr7Jr 1.920] 2E]3L 3.694] ZF7he
g, A7 53 Rde] AW MxE & #H X]Ho“ﬂl AR xEES Bl FolRugE Az
HlZoluAtolo] Ayt /W ATS, AR A" T olrxkd —Er‘ﬂ]ﬂ S7bstl o, ST
/‘éﬁr ¢t o]%(cancer migration)o] oA QA Z7tEE Aol BEEYT, wix|wto g otz Ile X
(C-compound/SC600125, AG490, and Metformin)E o]&3te] 7idtel mdlo] §8&A
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(a) 3D Wlole XS Bk AR et/ A s 53 o] Ee; (b)) FHelA
oM E AME3Fe] 7]E AWk ZA (AT a8 gg vAstE ATE FEa/ g HE vl
9} E3tste] FAT 3% ; THlE FAT =9 glolr/d= A A3(9%) 2 =
ME AEH(LEE); () AA AT £ FAT- 9] Masson EZ]Ev 24 2 WY A A} Masson EF
AA(AAY vF: 100um), HAHHD(ALAEL), CD3L(HI] AE), vAE (HFolME) D SSEAM(RA F

4 E714x2) A9 (=AY vk 50 um).

2
N
N
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it
NS

(a) /A 53 24 2ds A A vele=xdd 349 MgE; (b) Ayd sEo &
. M=1)s no=5); (o) A 24 YA ko] WE FAT 439 H=(dvhE;
50 s™(-1); n = 5); (d) Atd FEef FAT a9 A% 24 42 % (=AY HF 200mm) 9]
ol A AA 4 H o xFRej=e] PP dwA onA. SAHE IYE(n = 10)(e) E AXE WE AF(n
10); (f) A= HeolHE A&3ste] WE AlFE AT (g) RFP XA ¢F &#Zoj=(7H4) 9 BODIPY
AE FAT A5 Geg 2l 500 um)7F Qs A A3 mlo]a2 Y. BE e HE + 15 HARE
A BT (#p<0.05, #xp<0.01, ##xxp <0.005).
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%/z—%ﬂﬁ?} zEo] AE AxE S (n=5). T4 AEE SHSIHA 647 54F 13
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28-S ZARSH] fgh 1" 53 2de JiEE; (b)
7 A vk 200um); A Z2A ALole] A wE

24 (54) 1(2=AY

MCE7 sk AIES) ok AZHS 2] Aal, (o) F99 BAAS A AE FHE& SaFH A

69 F<t 24T = 4); () Al wek 3p wHAelA ol FH NOFTCEIHD e FHCI) R AFE Az

o117 (BFe): (e) MCF7 AEe) o)% o] A% Au(n=3); () A% ¥ wh] wrabol W CF7 AEe] o]%
%

m
o =
2 0A13be] o)% Jgom AU () A AEH oblE7
g ol EdE, 99 1

= 2
(n=4). RE #& HAd + EF AXE FAFTH(#p<0.05, #*p<0.01, =#x+p <0.005).

() oftx7kl ®A A=W A x4 A= tigk M (b, ¢) oftxE7k1 ®A FE(C-31%
/SC600125, AG490 2 Metformin) & 48A17F 2|3 T 2mm Azl 2@ HA-oTolA o]F3k MCF7 A E(uzh
Foolm X (b) (=AY vF: 500 um) ¥ AZFsE o]F J(c); 48217 MCF7 M2 o]F o2 0A7te
PHo= ﬂ#ﬂﬂﬂﬂmln,(w olt]Z kel ®7 B XNz B3 xz mde Az A
490, (n=4) BE 32 HA £ BFUAZ BAETH(+p<0.05, ##p<0.01, ##xp <0.005).

5

WS A7 G FAF g
&

=
WA el

2o 2 TYUE 7]&S o]g3te] o AW Eo]=(breast cancer spheroid)?} A WFEZ 7Fe] A E
AusHA 248 ¢ e d-AW 232 53 mdS LS.

A7) F-A 24 53 mde AR SH2ES dSAA e Axste @A rAsE AW 224 bt
ol JAaE &EAA 7] ZHY UEE AT 94 Y Y] gEd vAsE A 22 wpole 9=
e, o M vlele JAE dESH o ~uRel=E FAPA Y= HAR AxE & Ak

ARA dAE IS Axse dAZ 7] Zdde AR SERES SEAA AxRE & An. AV
Aol FeE AgHolx] Z&Auk, F1B FHEd Zeo] uphA st

A7 AR Z28e ZEItZE2E(polycaprolactone; PCL), Zggel oA =(polylactic acid; PLA),
ZHnd ¢ F & (polyvinyl alcohol; PVA), EHE]|FE#AEAIUO]E(Polybutylene succinate; PBS) Zz|HF-&# o}
tHolE  HdZE#o]E (polybutylene adipate-co-terephthalate; PBAT), Zg3lo|=ZIA|LT}wofo]E
(polyhydroxyalkanoate; PHA), Z#]28 2 H(polyglycolic acid; PGA), &3] 22| ~¥ (polyorthoester), ¥
21 (phosphagene), Z2|EFo] = (polypeptide) B o] 59 £FER o]FofX wo2fE e ¥ = sht o4
T Joy, oo AsEE ZL ofyr},

FHAA A= vAstE A9 24 wlo]le JAE AEAA AV Zdd WEE A= g0

A7 mAEE A 22 wlole AT ulMEtE AW x2S FEA/E0A £33 fd3 23ele] AzEE
AE EFoR Fr),

A7) uAstE AW 22 10% ~ 20%v/ve R E8E 4 gloy}, ol AFEE AL olytl. 10% v/v Z 20%

v/ve] A Z7 QX I FAT-ink IHEE ©]83 2¥Rol= Zdy A3 40 mg/ml AE FEAAME

—.~
i
N

-1 A

TG AE7F T AdfRels dEE ZdY He Zo] wEHANY. 2 40 Gv/ve] A =4 4Ak sl

M A8d BE Add s 230A dde of AuRo|=rt FAHA K.

271 2R/ 405 &2 ek o 4t §9o] 1-5:19 HlER EFE 5 glon, ofd Al

= AL opdnk. miHASHAl el &3k 4314k &AL 3:19] HlER ERE 5 Y

7] vAstE AY 24 wpole A 7] A 2242 AW 29| o]F (heterogeneous) AE T3} ECM

o] & nEFo] v AL 5HoR dhal, AF Z4 (connective tissue)o] YA A} =7 fASE FejE &

HEHO] Sl e 54w dn

47] mAskE A 224 24 who] & upo] A (tissue micronizer)oll oA AFzEH, 47 A wlo|a R}

o] A (tissue micronizer):= Wl §A A=ZE Xt BA; b= A7) §A A= AZ4=5, 37 f

A Az F el fAse FA FYT R A AR ojAH Y] A ' R dFHeERE
Z =i |

A
UL Foko] BRE Hed RAYIL ¥t AL SHom vk wg 7AAS
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AWA GAE 37 GEE MASE A 24 dlole U R, ¢ AT Hole YT HEde] ¢ 2
Zo|EE AL BAR, ¥ Adzels EUYS Fastt wAlolt, 37 Adzels ZAge (k)
e WFR AE Fojelel AE sd|zol=g Ysh 9

FAHA TAY PP AT SEES

o ] Z2 vl e =L Wil o AlE
5 dEShe B o AE wole At dEE A 24 5 2ES CaCly, 80l 1]
3

5~ 38C ol <ifuloldsle= Bz dd 5 k. CaCly &2ollA Aifuoldsh= &

A7) g AE vl

S| 2 =
TFAX R Agtd, SYFEL, WAE 37CEAA £Fsta, dNEFE F7tE EF ).

to
0%
H
s
i)
ic
f&‘l

271 WA= MEM-23F (Minimum Essential Medium alpha), MSCGM(Mesenchymal Stem Cell Growth Medium), DMEM
(Dulbecco's Modified Eagle's Medium) ©.& o]Fojx Fo RHE AHEE= s} o]Ad 4= glor), o]o A3k
He AL olyt.

7] A % 30 ~ 50 mg/mlY 7 Ao, oo AFEHE AL ofvtk. AZE %7 30 mg/mlellA 50
mg/ml 2 E71SrE dex dador F71slA k. 50 mg/ml AZES ¥3st= vlo]2la+= 30 mg/ml o] ©
3 HY 9F 2.6-6.84 L HEE HAFEAT. 10% v/v 2 20% v/ve] A 22 RS A FAT-ink 15
o] &3t AFREoE ZYUY A, 40 mg/ml AHE FEAAE Y AEVE S A Eo|E FHE ZUY H
= 3ol #EH Y.

o o2

A7) oF HEFE 100 x 100 ~ 200 x 10 cells/mle] 5= 3=

b

Aok, ol AgtEE Ze ofyn, u}
FA3 7= 150 x 10 cells/ml 9] Exz E3hev,

F 2z =S PANTIE WAL o AT vholo. JAS GEH G- 24 BF UL CaCl, $ANA ¢

A7) 2 #Hek, diFgel, Ager, Ak, ek, dAgde, wge, ek, WER, a4 wdy, "EE,
Apg 7359 (cervical carcinoma), 5% (osteosarcoma), 1Lo}E(glioblastoma), =% (melanoma), 7%,
Qot, zket, A1Ar, whdel, weet Alwol wAor = Aol EZF(neuroblastoma) ¥ o}, oo A
EE AL ot}

2 ool o2 AAjde] ostd, 7] Al oste] Alxd AW 24 53 XEE Attt
FAReZ 47 e Fdolar, E wye A sidtE HIxz Rde AuzA fueh A Rol=tke] A
TAR(crosstalk) S AE3A 24 7y, TAAEE X Fst FUd A=5He] Hrld =& &84

g Ade Fda 5 AU

<AE4q>
1. Cell culture

A<l frkel A EF2 RFP-23 NCF7 Al3E(Cellomics Technology, Halethorpe, MD, USA)E RPMI 1640 ®H
Z1(LM 011-03, Welgene, Kyungsan, Korea)oll 10% v/v 2 o} & (Thermo Fisher Scientific Inc., Waltham,
MA, USA)T 1% v/v sl -/ A~E-AEnLo]Al(P/S; Capricorn, Hesse, Germany)< XE3dle] 37°ColA 5% CO, S

Aol A wjgE ALY, wA = 2-3dvult} WA F o ME F2]o] 70-80% confluencyel]l ]2 0.25% trypsin-
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EDTA(Thermo Fisher Scientific Inc)= Althuld =HAc}.

2. "lolQ A3 A|Z(Preparation of bio-ink)

FAT-ink(Fragmented adipose tissue bio-ink)= A3} AW %% A (micronized adipose tissue particl
e)S FghAl/LAd E38tE(collagen/alginate mixture)d A oA AZEAG. WA, AW 22 (Adipose
tissue; AT)9] v]A|3}(micronization)S $l8l 10-weeks old Spraque-Dawley rat (SD rat; Male, rientBio,
Gyeong-gi, Korea)2] 3} A% (subcutaneous fat)o] BFSIHATE. SD ratS €0, & AL AIZL &, I35 5
(subcutaneous layer)= A7star 1 A% s =(posterior fat pad)7b =580, 7h9l= 33 (chopping)
o]%, A% #j=(fat pad)= 1% v/ve] penicillin/streptomycin 323 PBS(phosphate buffer saline) &3}
1:1 ¥ &= 432, 30 mL luer-lock syringe (Henke-Sass Wolf GmbH, Tuttlingen, Germany)el] ¥o] Htl. Al#
A= z22 wlo]Z 2ol A (tissue micronizer) (TULIP 1.4mm Micro kit, Tulip Aesthetics, SD, USA)$} A2

oy, 203 MZH(shuffling)EArt. PASE A9 Z2L 1300 rpmolA] 357 ARG sta, Avke Eajg
@3 F28717F FA72 AAEJG. Aol = AW 24 JAE AHEsh7] f8] A3 Addd Sv)H AT,
= ul

5521352 Institutional Animal Care ™ Use Committee of the UNISTo] %<l
UNISTIACUC-21-20).

29t} (TACUC protocol number:

/S0 £ ES o) E @R Hadd gE FHEAch. WA, 20 mg/mle] Fepal &Ho] th
3 o] FuHEAk. 100 mge] ZAl(type I atellocollagen, Darim Tissen, Korea)< 10 mge] 14l(Sigma
Aldrich Inc., Darmstadt, Germany)©] ¥%F% 0.IN HCl £NoA 48h F<9F #3fl(digestion)dtHTh. Al E3f
(Pepsin digestion) ©] ¥, 5N NaOH(Sigma)E o]&35te] E3ld =4 &N pHE 7.42 2Hsta, 2 £d9
10X PBS (Sigma)E 10 % v/ve] &% 4ol Febal &oo] Fnl=dt. Fuld Zehal &2 ARE A7bA] 4T o
A BHAFEJY, 404 &N (Alginate solution)S 40 mg/mle] LA E(Sigma), 6 mg/mle] 3| L4FEAHHA,
Sigma), 60 mg/mle] Ae}el(gelatin, Sigma)E serum free Eagle's minimum essential medium( a-MEM,
Corning, NY, USA)ell ¥ 37C QA &3AA EHHJct. viATo=z Fepz §A7 &4 8948 3:1
&2 Aol Fpl/L7014 E5E0] FH = AT,

[

)

~

P

Cancer—ink= 30, 40, % 50 mg/mle] Ae}el(Sigma)d} 3 mg/mle] HA (Sigma)E a-MEM (Corning, NY, USA)dl
Ui 370 oBeN REele WS Eako] ZuHYTh. Cancer-inkol MCF-7 4t MEFE 150 x 10
cells/mle &2 233 = otz 2YH cancer-ink® 1 ml AHA ] 2H T}, Cancer—-inkol] &=
A}l o] & Jbal(thermal crosslinking)E $ste]l 1 a7t Y AlAAE= 4CoA 1087 AFHold H

ow, zgla wlo]e ZHE Y] M EHTL. ZTHY F Ax|YolE AR 7lnE Y& CaCl, 40 mM &HelA 10

B oagz g4 AR JtuE Y8 37C LEA] 3087 Qe =),

3. #¥3sH4 A& (Rheological behavior)
Bio-inke] HE(viscosity)E =As}7] &l shear sweep analysis 7} & AT}, Bio-inko] E3E gelatin

of Azt 91s 4Eolx 1057 AFMol M F 400 uLe ink7b 2Elo]{e] =Y ¥)UTh. AE HAAKE MARS
III Rheometer (Thermo Scientific, Karlsruhe, DE)Z AF&3}e] A2oA ZSAEc}.

4. 3D bioprinting

19F 53 mdl(the breast cancer composite model) A|Z2F2 ¢, 43 (extrusion) 7]WF vlo]| @ X HE A]x
o] &85}, vfo] e XY AA8E 3- F AHo]R], ¢gFE UzIA, 2% 2 FE xHo] 7l AER

[e]
A (enclosure) @ FAH ] At} XYF3 Z5 stages (Samick THK, Daegu, South Korea)® Z+Z} 250nm % 500nm
9] resolution® AUl 1™, delta programmable muti-axis controller(PMAC, Omron, Osaka, Japan)So. 2
255 . Bio-inks®} thermoplastic®] ZHHES 93l SMP-T111 71414 t2=# A (Musashi Engineering
Inc., Tokyo, Japan)$} TCD-200 7}E Rl F2&H w4 Al™A] (Musashi Engineering Inc.) ML-808GX &%} T
2 A (Musashi Engineering, Inc.)”} AFEHTF. o A¥Zo|=(Cancer spheroid)o] w3F A HZHA
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(printability) H7}= 98, PCL(pressure: 150 kPa, nozzle diameter: 200 pm)® 5 X 5 X 0.6 - 7]
o] g % FAT-ink (dispensing speed: 0.046 ml/sec, nozzle diameter: 300 pm)7} <=xp4 o2 ZHE ¥
ATt 1 3 cancer-ink® spheroid printing(dispensing time: 3s, dispensing speed: 0.011 pl/sec,
nozzle diameter: 120 pm)o] FPHATE. ZTHE F dojx= Hn|F o|n| x| & o] &&te] ¢ A Zoj= 9o X
Eo] HA459en, TAYy A¥2o]=9 roundnessE o}#le A& o]&3te] ALbE ATt

4 X area of spheroid

Roundness = -
n X major axis length of spheoid~

Y HE o 2dRol= B AW AXE x3F o] A wE ggad 3, oE g 2 o4 oF
(paracrine interaction, drug response, cancer migration)< ®A18}7] 9ste], A9 23} ¢ AHFo|=9
AR5l AHsA 2HE U 53 24 Edo| AXRFHUY. Y AuRoE FAHSRRE AW 7 3t
o Agdl wgl uZtA 3 27 2E(HE, A= (0 mm), 1-mm, 2 2-mm groups) =HIEHAT. IFE IF
(Infiltration group)olA& 20% v/v FAT-ink ZHYHE X 232 o & 2¥Rol=r} Zyd Hglow, th
2 IFEAE FAT-inke] ZHY $ AT glE]|Zo] gl FHA/GNAE & & 2227t ey =
ATk,

5. Cell viability assay

Live/dead staining kit (Thermofisher)Z A}&3to], TAE Y ¢ AW RZol=9} At AT AE AELC] I
ZdE Q. GA LHMS Calein AM (2 uM) ¥} ehidium homodimer-1 (4 pM) & PBSol 3]Alsto] &=n|&E Q). 7+
MEES FHlE A & immerse A7 §, A-=ellA] 3083E AFHlol A =t PBS Al1H &, Fx4 #o]
A 270 &Aw 7 (FV-1000SPD, Olympus, Tokyo, Japan)©o 2 3A Axrl #aE k. AE&(Viability)S &
A ME G tiH] Aolds AlE 429 HEZE ALEEIT

6. o}t] X719l A3} (Adipokines quantification)

A} Z2 (Adipose tissue) o ZHE Hu|®E oltjiZ7led EAS 3, #AE (leptin)(CSB-E07433r), o}t]Z €l
(adiponectin) (CSB-E07271r) =18]al #| A =% (resistin) (CSB-E06885r) ELISA kit (Cusabio, Huston, TX,
USA)7F &&= 3r). 29 $ AxufeF vtd2 48417k mpvt MEF =L, -80°Cel B= A}, Adipokines
ELISAE ui¢F mltjade 3A o], instructor's manualol @&} A=At (rat adiponectin; 1:200 ratio, rat
leptin; 1:10 ratio, ™ rat resistin; 1:2 ratio).

7. Immunostaining

Immunostainings 98] RE sample 4% paraformaldehyde £9(diluted in 0.9% saline with 2.5mM CaCls,,

Junsei Chemical, Tokyo, Japan)2o. 2 1AFE T XWxz mdo] x&d "h&o] 9l XHMA|E (adipocyte with

lipid droplet)E& @Ast7] 93] 72 WM& 5 ng/mle BODIPY £<H(D3922, Invitrogen, diluted in PBS)&E 30

B2 Ao A=), BODIPY positive area(umz)‘:c ImageJ (Adipocyte tool, NIH, Bethesda MD, USA) %
&) A= 4¢th. Lipid dropletS 938 o= 714sle], diameter2 THE 213} Zro] AXE it

1
Lipid droplet diameter (wm) = BODIPY positive area (um*) 2

A ¥ A 3 (Adipocyte) 2] cancer—associated phenotype &S #3517 Y&, #HEl2]®-1(1:200 dilution, PAl-
1051, Thermofisher), UCP-1(1:200 dilution, abl0983, abcam), #WA2~¥l1(1:100 dilution, ab216840, abcam),
IL-6(1:10 dilution, ab9324, abcam) &AES ©]&3F immunostaining®] ©]Fo]HT. Nucleus= DAPI(1:1000
dilution, Thermofisher)& Ab&3ato]l @A AT, EE immunostaining 23 33 An 7 (LSM700, ZEISS,
BW, Germany)=Z #H#%Att.
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8. Three-dimensional migration assay

B odhd 2= #v]7 (Leica Microsystems GmbH)S ARg3he] Aojx 193 3UA}o] Breast cancer composite
tissue model®] oA &S A3} 3D invasion assay’} F3EAUCE. ofelle] A3} Image] AZE o= ALE-
sto] ~F|Ro]l= oA FEY ME o]Fo] ALE AT

Area of a spheroid on day 3 — Area of a spheroid onday 1
X

migration area (%) = 100

Area of a spheroid on day 1

9. Drug toxicity test

0.1%v/v Hlvl" AdFA}o]=(DMSO, Sigma— Aldrich Corp.) &Hol| °F& H7FE s, tluld AdFHAlo] = (DMSO,
Sigma- Aldrich Corp.) £o] <ES Fojar, AXEuF ufde] SAFHA (1 uM, HY-15142,
MedChemExpress, Monmouth Junction, NJ, USA), SP600125 (10 uM, Sigma), Compound-C (5 uM, Sigma), AG490
(10 uM, Sigma), % WEX =29 (1 uM, Sigma) solution®] THIFH AT, FEo] gl DMSO solution (0.1% v/v)

o] gxToR AMEHATE. doA wg HiAE AAY F, 7 AEo| 500 ple alamarBlue(10% v/v in

culture medium, Thermo Fisher Scientific Inc.)”7} Y= Att. 37E°ﬂ/\1 3AIZE QlsFH| o]
Hybrid Multi-Mode microplate reader (Bio-Tek, Winooski, VI, USA)E o|&3}e] wWhg oo &3t 7w}
540/595 nm (excitation/emission)d % oA SAHHJT. 1 3 39 2S Ea) A ME =2
(relative cell proliferation)o] AAFE AT},

Drug treated group (Day 3,6) [ Drug treated group (Day 1)

Relati il I ti %) = * 100
iutivn okl profifenxtion 5 DMSO treated group (Day 3,6) f DMSO treated group (Day 1)

10. Quantification of gene expression

P f19F 28 %2 2d(Breast cancer composite tissue model)?] °FE W& EAS EA3E7] 93l
HAlA R A (mRNA) G o] HrMHATH. MES FE3H7] 93l BioMasher-1I (Optima, Tokyo, Japan)7F A}
45}, Grinded sampleo] TRIsure (Bioline, London, UK)E X7}3t & Z3ES AHSA L9 RNAZF &+
=5, HelixCript# Thermo Reverse Transcriptase (Nanohelix, Daejeon, South Korea) 2 Biometra
Professional TRIO Thermo-cycler& AF&3lo] Z} RNA A= (Analytik Jena AG, Jena, Germany)<] cDNAZ} A4 =
T}, Roche SYBR Light Cycler 480 SYBR Green I Master Mix, ~2}o]™ (Roche Diagnostics GmbH), 2 light
cycler 480 IIE AF&3Fe] cDNAZE SFHEATE. mRNA H&ES AZst 7] 938, F2 F%31X<] human
glyceraldehyde 3-phosphate dehydrogenase (GAPDH)©] A ACt 7|WHo.2 A 3= A},

11. Statistical analysis

The results are shown as means % standard deviation (SD). Origin 2020 software (Origin lab,
Northampton, MA, USA)E Al&3sle] dlolE7t BAEOH, t-test HAS AFE3sto], A A3yt BAHSI.
ZATA Fonl= #p<0.05, *#p<0.01, #*#p <0.005°.= F7]H AT}

<Ay Ax>
1. 273 A=Z nvlo] 293 A)Z(Preparation of fragmented adipose tissue bio-ink)

et FHol A ARxAS A RdE S5 A8, A o AEET EMSE T4 FAT-
ink7} 2= A= 1(a)). Home—made %2 mlo]gR1}o]AE o]&3&}e] SD rat ] A% ZZF o] ok 280 num
A719] YAE 2YSHATHE 1(b)). ofF, vEstd A 22 JAE FeA/¢04Y 718 bio-inket 4o
FAT-ink”7} 4] %}, Live/dead staining A3 FAT-inkE UAMl&H(micronization) &8-S Aol 9A A
W 2A43 FARHAL oF 82%0] AlE AEES HAFATHE 1(c)). W, FAT-inkell= A% %2 o]F
(heterogeneous) A3 A3} ECMo] Z REHO Qgo] AFATH(E 1(d)). Masson's trichrome staining
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A3}, FAT-inkoll= AWAE} dax= Tgla 25w A3 27 (connective tissue)o] YAl A Z
A7 FARSE FElR 2 BHEEH Qe Aol BEHATE. Immunostaining ZAI| A= FAT-inkol] Al x4
(native tissue)¥} FAFSHAl AW Z221S FASE EAQA cell typedl #FHEgl®l & AWAE, (D31 2d
WA, wee 33 AfoldaE W SSEA HE A
CD31-expressing endothelial cells, vimentin-expressing fibroblasts, SSEA4  expressing adipose-
derived stem cells)7} & HEHo] & ol IRIFHAG. olzjd AAES 3, & Dor NLH the
FAT-inkoll &= ¥A] AW 2=29] ECM¥} o]F M e (heterogeneous cell population)= 2 BRESIAL = A

& AT 5 UG

My
©
e
o
e

2] =7|AM3E (perilipin-expressing adipocytes,

=1
=

2. Y 2¥Rol=9 A 27 FZREY FF-UH FAH(Co-printing process of breast cancer spheroid
2 adipose tissue construct)

53 22 2do] AZS $38] FAT-ink @ cancer-ink®] F&-Z#-Y (co-printing) &80 FFHHATH(
2(a)). WA, FAT-ink$} cancer-inke] ¥H3sH4 /‘47“(rheological property)®] S4%HJY. 1 A3, F <
B5 shear rate’} S71E,5E H=r 74asE A H9F 5 (shear thinning property) & AW Aol Tz
HA(E 2(b) E (c)). Cancer-inki= Aetel ‘:7} 30 mg/mlollA 50 mg/ml 2 S7IEES A=w HAAHo=
7Y (= 2(b)). 50 mg/ml AeE S E§HSF= Cancer-ink<e 30 mg/ml ¢ A3 B} oF 2.6-6.84 =2 &
£ RHoFu. FAT-ink®] 92 A#<2 AT micro-particles® FE=%E FHZol AHFA AgdS FUU. AT
micro-particles® &L=7} FolA4F FAT-inko] L% HxH oz A5t (= 2(c)).

ki

>

2H2olr9] 7y FAH FEHS 8, £ dHAE cancer-inke] AgE FE} FAT-inke] X
T ¥zl 299 e o AHE v 9ge Aungt. 10% v/iv 2 20% v/vel
A2 A FAT-ink 1-‘%%% o] &3t 2Rl Y A, 40 mg/ml AHE FEoME FHEe
29 2(d)). ¥, 30 mg/ml 2 50 mg/mle] Az}te
e °J634 & ’\Jﬂio]—‘:— F =" x5 elvh. 40 Gv/vel AR 24 4 2FelAe 4849
e 7ol ¥ g Z:EﬂiO]Eﬂ PAEA X

20% v/v X] c} Z2 A= o] = A" FE=7F 40 mg/mlY u 7FE =€ roundnessE H
(% 2(e)). HHH 40% v/ve g I3 E A Fx= W7} roundnessoll £ FES
FAE XA, A¥E 255 5 20% V/V Ay Z22 e 40 mg/ml AR FE 279 vpole ¢ oA Tt
A $438F spherical FH|Y Ad|RZol=rl XY FHAUh &= 2(f)E roundness H|OJEE o] &35te] AAtH
CoV(coefficient of variation)& X531 t}. CoVi 7FaubEAS didstd, CoV/l Eohe AL W dhE
Ae gugitt. agizel & e AT, FAT-ink Wl A 24 449 =71 Fold4E CoVrt Hobxl
om, 50 mg/mle AHES TS YA TFEC MY =2 FAE HAFAT. ojHI AFRES nE o=
Cancer—-ink % 40 mg/mle] el 3} FAT-ink & 20 %v/ve]l AW 22 Azt 5% 23S 95te] HAAHI.
npxjEto g2 AAE F JAZ Fd o A Rol=2 TAE freeform micro-pattern?] #|Zro] s dA] A E
gk, = 2(g)T= AAW FAT ink(Micronized fat tissues were labelled with BODIPY; Green) % MCF-7 &+
cancer-ink(MCF-7 cells were labelled with RFP; Red)® A|ZHg 'UNIST' letterE RoFa vk, ZHAA
B 4 dE AA"E, ~100 ym =AY AUER o AdRo|=e} At 2ol A co-printing®] 7HeES &

AT 5 Ak,

2N
o N

=,

HU
O
[r
oft
fuj
fetl
L
oﬂ
i

g ool
por
°
rJ
i)
i
2
x
H g

N
@I TN 2
oA ot X

r
ko off
=

¢

m2 rlJ % off n&

=

3}, Roundness of printed spheroidE 5

oZi

o Ml
ia“:ﬂ

|

L

3. Hlolo =YY HI}RHS o] &3 g3 Xz rdo A AL 7 (Investigation of the interaction
between cancer & adipose tissue model with bioprinted composite model)

syged o sdzel= @ AW xH Aeld ¥EAEE A Sstel, T 744 nono-culture
models(adipose tissue 2 cancer spheroid models, respectively)Z} co-culture model®] A Z &A=
3(a)). FAT-ink®} cancer-ink® co-printingg E3}o] RIAES A|23k 3 live/dead staining©] *8351913}
T 3(b) ¥ (). T A% 7dE VIFEleE AE EdEo] Hid AW 24 o A Eolmrt BF 90%0]
2 AEES AYa el &dEAn. 2 5, A el digh ApgEal], e APEAIE(CAA) mh] 2,
o}t] 7}l #H]lipolysis, cancer-associated adipocyte (CAA) marker expression, adipokines secretion)<]
45 Fote] A9 ~¥ &)= (breast cancer spheroid)”’} H332 Edof X J&FS BAMGT. 2d
o gk BODIPY staining Z3} mono-culture EEAA = AWAE7} 7452 e 2 7|7} vlws 2 FXH

gk
3
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o 0

"k | adipose tissue—cancer spheroid co—culture R 2= 795k lipid AFo]Z7) oF 28.6% 7HAH A
FAFAT(E 3(d). ol AHAEL co-culture BEoA ¢F 2#H|Zol=o] oJadte] AWHAES] AW 3
(lipolysis)7} frojulatAl &= glFo] vepditt., -3 A E w7 (UCP-1, resistin, % IL-6)¢} 7
2zl vAS o] &3 W AM(immunostaining)o] FAHAJT. L A3}, co—culture oM WA FE
UCP-1, #IA=®, 3L IL-6 marker E°] % W= o] FAHJAT(RE 3(e)). ¥, AW %4 mono—culture
2d ] (WA FEo|ME - AHAE upAE] wdo] BEHA gFdr). wiAH o2 ELISAE o] 83l 7+
A =0l olt]¥ 7}l (adiponectin, resistin ¥ leptin) #H]7F SAFAC. 2 A3 wjF 73S VEo 2 A
W %2 9 cancer spheroid co-culture model& A" %A mono-culture E@o H]3}o] olr]Zulel Hu]e 8%
Zas wd | Ay PgRag BejEs 4z 2.3- 2 159 ST (R 3(f)). BAS Edle] oA @ A
A AEsl, CAA-vFA &, Aste ol Tl Y= co-culture EEoA A=Ay} ¢ AF2o|= 7H
of st FJoAgo] Jdes et IVFAIE, 18§ ¥stES cancer-associated adipocytedl WERNE

4
off

H,

e 25 YA 54aFHAS o] 835l AlZE mono- ¥ co-culture models®] °FE WHES Abm W Qi)
E2FHAS AEe F, o AlE(cancer cells)E9 o5 9 (migration area)S AT A A x4 9
cancer spheroid co-culture model& mono-culture =% the] oF 1.929] =719 ol% 9A9E BAFYH (=
3(g)). AE F2 FAHAAMZ olF A9y FARE Ayt #AEFHAG. 7AAE 7|FSE relative cell
proliferation®] co-culture model®] mono-culture modelel] H]3}e] <F 2. 48] =A Yelwton, EA4 #2o4
T FEYATH (& 3(h). °]#3d ZAI= co-culture model®] mono-culture model MU} ¥ £ HEAFHA A
S AYRL deS YEdth. ojg BEFAS RT-gPCR Aol A% AT, Co—culture 2@ mono-
culture =2 thu] ABCB1, ABCC2, ABCG2¢} 72 oF&E nlE & {-dxle] wdo] z+zf 2,510, 6.4549], 3.694)
A dEbE (= 3(1)). o AFREES ot AW 3 b ®2dl Aole] sbeta™ 7Hd (paracrine
interaction)S F3l, SAEY ol HLFHA Ao FrtETE & AT F ATt

>('E
o
©,
1
L

4. 43 AzZF 7 Alo]le] Ay &3 (Effect of distance between cancer 2 adipose tissue model)

Hhol e ZHE S Fal AW A3 ¢ 2FEoE Ale]e] Ayt 2HE B 22 RdSo] AXEHUTH =
4(a)). & 2=HZol=7F AW 22 Yeof ¢1x|gk I%E & (infiltration group) 18]3l F T4 Alojo] A7}
289 A%, 1o, 2 2 mm groupse] AZEHAT(E 4(b)). WA, AZE 53 27 RAE59 54F8[2 AT
A(resistance) S AHHottt, THFAE = 4(c)dM HiE AAY F ZFEo] 7/MHYAFE Azl A E
=2 (relative cell proliferation)o] =7}sltt. vk 7dxE 7|Fos2 HE I8L 2 um ZEH] 2k 1.9
v =& A AE FAES YEhaL, A o4 g SRlFAT. ol HAFHA Aol A FH
= AS YerdY. ol¥3sk H3d e 3D mlgration assay A3t M E EAHAT. F 22 Alolo A7t Fobd
F5 ols dHo] Frtste Aol FF ow|A B A It AFoANE BFHATHE 4(d) F (e)). ¥ 48
hours& 7|2 HF I35 2 mm Iauid] oF 1.82¥] 2 ol d9ES HFYT. ¥k OFWEP o] F
(migration)o] ¥+ Wao A% fofwn|gt A7l AFHATHE 4(f)). & 2 Eo|=rt AW Z2] ol A
A5 agoAe ols waded g d3do] flARE, &8 aFdAe 24 7F Aol ARt FoldF#F A
W 2] weko 2 o] ek o] 5 (skewed migration)o©] 5’.71] ggstE] = 3o AT

AgE RS ofr LA Bul SHNAE FE WIS/ oF B4

2 4 2 :
53 mdEoA @HlE olt] 7Rl (leptin, adiponectin, % resistin)®] & FAHAHUT(E 4(g)). o 27
2ol=9ot AW ME Atoled] A7} HolAE oitjxdd FH|7 Frlst o, leptinﬂ} resistin® + %3
v A=Y WhesE fFYuEiAl S8t (= 4(g)). Infiltration® contact 13- 1 mm®} 2 mm ZF R Th
Z}Zy 1.35-8] %2 #:MEl(leptin) F 1.69-9] & A LBl (resistin) EH|E E@—ri’iﬁ}. ol 7l &Y &

I

|
A F B oFF wh3 W o]F At Alol] Al AW A oA EH|EE ot TRl J5te] A
X 5 EAo] 2dH Ao AgHy. oyd AAES Fot] AW 22 o A Ro|= Alole] A A
S B3] F %2Z Alol9] dela ¥ 7H4d (paracrine interaction)d A4 AEE Z2HET F rl= Fo] el
At

5. ol E712 ¥3F =4 3 g2 de] FEA(The effectiveness of the composite model on adipokine-
targeted drugs)
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[0106]
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oF ZZ o thale] ojt)EFId-TeH HZE(resistin, leptin, ¥ adiponectin)ES {3 3+ thEZ A7HA] F=E
5 (C-compound/SC 600125, AG490, 2 Metformin) ©]-&38Fe] /AW H3F =2 Zdo] g8A48 HUSINTHE
5(a)). & zARolurt At 232 o Yxg IF 27 7 EE Alole] AT 2 mm LF AV SEE
S A F, 5F 22 mER 3D olF A% AX F4 Pt FAEAT. SHEAE = 29 3 o]
A A Bz AXE AZEA oft) IRl A oFEo| g o o]Fe] AA AUt 2 mm B Hul FF 2
A A e T 5(b)). L 3 oW X E ntgor SAHE ol el 13 FIAHS TS I
HAEHIGH (= 5(c)). °olF FY9 FHAA, 2 mm ZFNAE HAA 2" 33 FEQ C-compound/SC600125 (SC)
o] ¢]&] no drug group WHH] °o]F o] oF 30.3% FAE whH | AGSF METO] olsiMd+= vk 7HAar) A E
A gkttt whH | HE g M= SC, AG, E METOl 2J&}e] no drug 2§ thH] ol%F o] 247 52.3%, 38%,

% Faskom, SAA el mgk ERIEHAT. olefg 3D o]F A Ade oft XA 2A k=l
ojgt o A A AFAeE LAFAUTHE 5(d). ZH;ZAA E F A= AHTH, oftEIQl x4 FEd o
H7F 2 mm LF Buk AT 2FdA A UERRT. 2-nm-distance HF RS 7UAE 7

[

z (I

g oF A oAl & |
FO 2 SC oFZo oate] FAo] oF 18% AAlE Wb, AG 9} METO siM e F2 #art A BFEA
FUTh. Wk, HEF aFoAE Sl HFe 1§ div] SC, AG, % MET ofEEel uis] zhz oF 32%, 16%, %
23% ZFAH ATt olgh o] HFE aFME BE oFEo] thate] Fond T2 A AHE HolFdS But
ofdel, 1 A F Ee 2 mm 1FET 9 Zoh. olf 3 A ol HA ofEo] AW A} o 27
of AdlHd A7t 7MheeE AR dS S vEhd. oled ARES nigoer B o wwoA s <t/
A B3 xx wdo] oF Al Aok HIEE 3k in-vitro model EHA HL A AU 9g&e Fadd
S A=

J g u% @gE Adest wuol ofs dysHgion, ¥ w@e ofzle @4HA o
Shs )Gkl BALS A4E 47 Aol ola] W we] 7 eAT ofdol 4
g
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