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271 AN AFE7IAETE s s AW EA, AFE7IAE Es Tl ADBE7I7E IREe e

W FA AAZSVIMEY 7 & B2 NEZF AAEA "Wuds Alx gojg e JATE THEEA
st Aoz, A7) mAdHoA wdE = AAE7IMEE 27 F(neurosphere) FHZ FHH= Ad

A7) mAEWE AE AR 2 ugas

ol

32 £ JdE FYF(inlet) Z wjFdo] wiE=
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(outlet)& ¥ 4 3

A7 AW E 100 pm WA 250 um, 100 pm WA 240 pm, 100 pm WA 230 pm, 100 pm WA 220 pm,
100 pm WA 210 pm, 100 pm WA 200 pm, 100 pm WA 190 pm, 100 pm WA 180 pm, 100 pm WA
170 um, 100 pm WA 160 pm, 100 pm WA 150 pm, 110 pm WA 250 um, 110 pm WA 240 pm, 110 p
m WA 230 pm, 110 pm WA 220 pm, 110 pm WA 210 pm, 110 pm WA 200 pm, 110 pm WA 190 pm,
110 pm WA 180 pm, 110 pm WA 170 pm, 110 pm WA 160 pm, 110 pm WA 150 pm, 120 pm WA
250 pm, 120 pm WA 240 um, 120 pm WA 230 pm, 120 pm WA 220 pm, 120 pum WA 210 pm, 120 p
m WA 200 pm, 120 pm WA 190 pm, 120 pm WA 180 pm, 120 pm WA 170 um, 120 pm WA 160 pm,
120 pm WA 150 pm, 130 pm WA 250 pm, 130 pm WA 240 pm, 130 pm WA 230 pm, 130 um WA
220 pm, 130 pm WA 210 pm, 130 pm WA 200 pm, 130 pm WA 190 pm, 130 pm WA 180 um, 130 p
m WA 170 pm, 130 pm WA 160 pm, 130 pm WA 150 pm, 140 pm WA 250 pm, 140 pm WA 240 pm,
140 pm WA 230 pm, 140 pm WA 220 pm, 140 pm WA 210 pm, 140 pm WA 200 pm, 140 um WA
190 pm, 140 pm WA 180 pm, 140 pum WA 170 pm, 140 pm WA 160 pm, 140 pm WA 150 pm, 150 p
m WA 250 pm, 150 pm WA 240 pm, 150 pm WA 230 pm, 150 pm WA 220 pm, 150 pm WA 210 pm,
150 pm WA 200 pm, 150 pm WA 190 pm, 150 pm WA 180 pm, 150 pm WA 170 pm == 150 pm W

A 160 ume HolE AFH F AL, oS Eo], 150 und Zo|E Ax"E F dr}.

L}, old #AYE AL ofyrh, w3, A o N71E | AFZHE
=y
o

7_11- A
WA, Az,

A7 v AN e 37/ 1.0 mm x 20.0 mm, 1.0 mm x 19.0 mm, 1.0 mm x 18.0 mm, 1.0 mm x 17.0 mm, 1.0
mm x 16.0 mm, 1.0 mm x 15.0 mm, 1.0 mm x 14.0 mm, 1.0 mm x 13.0 mm, 1.0 mm x 12.0 mm, 1.0 mm X
11.0 mm, 1.0 mm x 10.0 mm, 1.0 mm x 9.0 mm, 1.0 mm x 8.5 mm, 1.1 mm x 20.0 mm, 1.1 mm x 19.0 mm,
1.1mm x 18.0mm, 1.1 mm x 17.0 mm, 1.1 mm x 16.0 mm, 1.1 mm x 15.0 mm, 1.1 mm x 14.0 mm, 1.1 mm
x 13.0 mm, 1.1 mm x 12.0 mm, 1.1 mm x 11.0 mm, 1.1 mm x 10.0 mm, 1.1 mm x 9.0 mm, 1.1 mm x 8.5
mm, 1.2 mm x 20.0 mm, 1.2 mm x 19.0 mm, 1.2 mm x 18 0 mm, 1.2 mm x 17.0 mm, 1.2 mm x 16.0 mm, 1.2
mm X 15.0 mm, 1.2 mm x 14.0 mm, 1.2 mm x 13.0 mm, 1.2 mm x 12.0 mm, 1.2 mm x 11.0 mm, 1.2 mm X
10,0 mm, 1.2 mm x 9.0 mm, 1.2 mm x 8.5 mm, 1.3 mm x 20.0 mm, 1.3 mm x 19.0 mm, 1.3 mm x 18.0 mm,
1.3mm x 17.0 mm, 1.3 mm x 16.0 mm, 1.3 mm x 15.0 mm, 1.3 mm x 14.0 mm, 1.3 mm x 13.0 mm, 1.3 mm
x 12.0 mm, 1.3 mm x 11.0 mm, 1.3 mm x 10.0 mm, 1.3 mm x 9.0 mm, 1.3 mm x 8.5 mm, 1.4 mm x 20.0
mm, 1.4 mm x 19.0 mm, 1.4 mm x 18.0 mm, 1.4 mm x 17.0 mm, 1.4 mm x 16.0 mm, 1.4 mm x 15.0 mm, 1.4

_5_



[0026]

[0027]
[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

SSS0ol 10-1979145

mn x 14.0 mm, 1.4 mm x 13.0 mm, 1.4 mm x 12.0 mm, 1.4 mm x 11.0 mm, 1.4 mm x 10.0 mm, 1.4 mm x
9.0 mm, 1.4 mm x 85 mm, 1.5 mm x 20.0 mm, 1.5 mm x 19.0 mm, 1.5 mm x 18.0 mm, 1.5 mm x 17.0 mm,
1.5mm x 16.0 mm, 1.5 mm x 15.0 mm, 1.5 mm x 14.0 mm, 1.5 mm x 13.0 mm, 1.5 mm x 12.0 mm, 1.5 mm

x 11.0 mm, 1.5 mm x 10.0 mm =+ 1.5mm x 9.0 mm &€ & JZ, = £, 1.6m x 8.5 mm & F g
, old #+gH= AL ol
471 w A A = Z )W g A EAk(poly(dimethylsiloxane), PDMS), ZodddegadyeE

(polymethylmethacrylate, PMMA), E@lolad# o] E(polyacrylates), E&]7FRHo]E(polycarbonates) ¥ ]
Aol ZE LA (polyeyclic olefins) ©& o] Fo]zl FOoRZHE] HMElg] 1 & oo = o|Fojzl AY F 9or},
ofo] = AL ot dE 5o, ¥V vARe = Fu g =4 (poly(dimethylsiloxane), PDMS)®
olFolxl A 4 St

A7) mARAWME rlola g Aeks 23 5 o).

271 wtolag debe AR F9 AAESVINETE EfEe] g F3ES on| g

d7] wrolaz Hefo s wA Y 3 wolam det 2 U2 FdHE AE AR R ugAeriE
¥ oujok
[e}

AT EF] FAHE AL P of mA B okg AYE 8 nAwy Y v
of Ex OB FUSHE A%, G f5ol dd AE F4 EE o] WAT 5 govt, o)Az Aek
s AR Ul fAle] Bgel Auslel AL £42 PANL, we AL ARES AT 5 AL @

|4 AR AR, AZER, AL D ARIE £
S e, vhelzE Bekel Fe ALFY R AR WIS B A9

A7 Al H AR, A2 2 AR, 28 AR ® A4FHES 10 pm WA 50 pm, 10 pm WA
45 pm, 10 pm WA 40 pm, 10 pm WA 35 pm, 10 pm WA 30 um, 15 pm WA 50 upm, 15 pm WA 45
pum, 15 pm WA 40 pm, 15 pm WA 35 pm, 15 pm WA 30 pm, 20 pm WA 50 pm, 20 pm WA 45
m, 20 pum WA 40 pm, 20 pm WA 35 um, 20 um WA 30 pm, 25 um WA 50 pm, 25 um WA 45 um,
25 um WA 40 pm, 25 pm WA 35 pm EE 25 um WA 30 pmel Ao wijdE 5= 9la, oE Eo], 30
umé FAo = wid" ¢ glon} olo] IAHEE AL ofT}.

A7) wpolmz dEke] 2 50 pm WA 300 pm, 50 pm WA 280 um, 50 pm WA 260 pm, 50 pm WA
240 upm, 50 pm WA 220 pm, 50 pm WA 200 pm, 50 um WA 190 pm, 50 pm WA 180 pm, 50 pm Wi
2] 170 pm, 50 pm WA 160 um, 50 um WA 150 upm, 75 pm WA 300 pum, 75 pm WA 280 um, 75 um
WA 260 pm, 75 um WA 240 um, 75 pm WA 220 pm, 75 pm WA 200 pm, 75 pm WA 190 pm, 75 u
m WA 180 um, 75 pm WA 170 pm, 75 pm WA 160 pm, 75 pm WA 150 pm, 100 pm WA 300 um,
100 pm WA 280 upm, 100 pm WA 260 pm, 100 pm WA 240 pm, 100 pm WA 220 pm, 100 pm WA
200 pm, 100 pm WA 190 um, 100 pm WA 180 upm, 100 pm WA 170 pm, 100 pm WA 160 pm, 100 u
m WA 150 pm, 110 pm WA 300 pm, 110 um WA 280 um, 110 pm WA 260 pm, 110 pm WA 240 um,
110 pm WA 220 pm, 110 pm WA 200 pm, 110 pm WA 190 pm, 110 pm WA 180 upm, 110 pm WA
170 um, 110 pm WA 160 pm, 110 pm WA 150 pm, 120 um WA 300 pm, 120 pm WA 280 pm, 120 u
m WA 260 pm, 120 pm WA 240 pm, 120 um WA 220 pum, 120 pm WA 200 pm, 120 pm WA 190 um,
120 pm WA 180 pm, 120 pm WA 170 pm, 120 pm WA 160 pm, 120 pm WA 150 pm, 130 pm WA
300 pm, 130 pm WA 280 um, 130 upm WA 260 pm, 130 pm WA 240 pm, 130 pum WA 220 pm, 130 p
m WA 200 pm, 130 pm WA 190 pm, 130 um WA 180 um, 130 pm WA 170 pm, 130 pm WA 160 um,
130 pm WA 150 pm, 140 pm WA 300 pm, 140 pm WA 280 pm, 140 pm WA 260 pm, 140 pm WA
240 pm, 140 pm WA 220 um, 140 pm WA 200 pm, 140 pm WA 190 pm, 140 pm WA 180 um, 140 n
m WA 170 pm, 140 pm WA 160 pm, 140 um WA 150 pm, 150 pm WA} 300 pm, 150 pm WA 280 um,
150 pm WA 260 pm, 150 pm WA 240 pm, 150 pm WA 220 pm, 150 pm WA 200 pm, 150 pm WA
190 pm, 150 pm WA 180 pm, 150 pm WA 170 pm T=E= 150 pm WA 160 pn= AZXEH = Ja, 4= =
o], 150 um=z Ax" 4 AU}
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ol9f o] TEelA|~EE IV #alo] vl

ali

S B9 30% B =EAAT.

AL (V) =3 @ ELAE wo]a A Fof, SU-8 vl Z3 (Microchem corp.)& AHE3lY] &4 & L&
dA2ESE AT, o3 WRer dEdE  AgE  dojde  EftovEEFEREAdc<l
(Chlorotrimethylsilane, Sigma Aldrich)& AR&3dle] AA sttt 2 & AgE AL 73k (Microchem
Corp)ol EFE(10:1 HIE)E& AFEate] A& fol7] $jo F-o] PDMS(Polydimethylsiloxane) R332 & /33
Atk mlola® ezt A dold 919 PDMS ZE-Eew &HE 307 w¢F T AW do] T W&
S AAS F 80CAA 2417 Bt AEAIZATE. FshE PIMS ~¥ixe AP do|H2HE ARHA wo A
& APt AATE ST = de AFARS IAHE 28t d= PDMSYF 2x2 cm®] 2] (glass)el
A ZEf=uk(Femto Scientific) A¥& AMgste] F2o= A AT,

AT/ MEDD 34 24¢ AT VAN oAz
Mgz FAsol gk, AuAYE 03 Belolo] 150 um Eo| AATE FUS wgsel Al
ATE MF] Aste] Bl 150 unE RS AANAG. AAENAZS WFAe EFse] FUTE 5
) AFTE FAste] vhol Lz Nefel FUA FolhES sorh.

& laolA gle = Aol, AAE7IAE ket
A

N
N
=
o2
A,
X rlr 22

TS, AATF7E LA widE $ Q=S vy Bk mlolmZ HE(150 pm F)(PDMS)7F 4G Ao
2 89 HolYtH(E 1a). o]2]g nlo]a R Al 20718 FAEo] #Fslua st Fe 429 AATF =3}
Z A A 5= g

wEh, Yate FE AATE YA EY AFEEPon, wjge] wAv AddM TMOM Al sEol
ol& wugrte AT v@% s URF AASIY. sl Aoz dAds ATE B BYY
plela= Aeprt ofyel, 7o) Mo Ao FAl7F A A Atele] tACR uﬂ}:qua}qm Ui A4S
AAE = YA AAFAIE 1c). a2 <13, vlo]ma= ket FAVE FRAEA A F de dFE AA
T7F A e 9d FAFHA E=E AASSI.

AN 2. NAEIAE g £ 23

2-1. AAE7IAE NF

NABZE7IAELE d7] 98ke] E12 C57BL / 6 wF$-2:(Dachan Biolink)2l dix I3 24 =28 Atz
accutase(Innovation Cell Technology)$®} &7 37ColA 587F widkstgct. oy & AEXE ARz 34
A E ik Zgo]|EoA wjeksla N2, 2% B27 HEA 2 1% HUAH - 2EFE vlo]AlS {3k= DMEM / F12
WAl A Q714 AR obAIE A A E Xy A QAT A1l wigAS o] §3te] 3Y Bt 37T, 5% CO,
ol FH o] Elol| A A7 T (neurosphere) & A A7 th.

3d Bt SIS W AlFTe A7]E 9F 100-150 pmel™, HIFFAE FE R wjgete] AdAHA FAdE
AATE wlo]laz "yt dEPdE AWl FASAT. v AFARH o FHE AATE wd ogds wA
3k 69 EeF 37T, 5% CO, SlFHlo]Elol A Hjkale] NAZV|AFEe BIE FolsT).

NAE7 ek 715A mAFAFRANY] AAGTF AEES Fsy] Qs nAFAIH A7

KeN

A x}ol| Live & Dead assay(Calcein AM, Ethidium homodimer-1, Invitrogen)Z A}-&3}o]
ml 9] PBSel| calcein AM 2 ul9} ethidium homodimer 10 pleo] ol d&= &S 200
40E7F 37T, 5% COp QlFFHlolElol A wiFatdct. & 23 #olA ~7d &An] 4 (LSM 710, Carl
Zeiss)= ARESlo] ol Axet S Mxe] PJF on A& #Eetn FI3T).

2-2. ABEINAE AEE T

PDNSE 2He FHES Fol 71Ae] mdto] o Fojzitkn eld glo] wheledel wol AHgEE Baolth, 3
¥ PDMSS] ERAL PDNSS] A 5 ofe] Aol ueh |Alae] & olFolAA g ASE vk AHEY]
AT AAFARANA & Aok FeA5) st AEE F) ATE DA,

WA 150 pm = vfolAz Hey) v
AAsA vlo] a2 Ak mAgE A
& AT

NATE WAFAREA FY F g AFTY] AEES golry] 98| Live & Dead assay(calcein AN,
ethidiun homodimer-1) 2 @Aate] 197h, 3Uate] AATe] AE&E HAT A%, & 2f R T 194 AL

m{o é«d
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T ghel, 90% ool AlEZE tiRE A AL sl o= Qlste] AAEIIAE Fakel AA=7]
ENA 34 284S AT 71 MARARC] ABEVIANE £3kE AT 3ES AT dvke AE s
o)

F 1
- DAY 1 DAY 3
Hd AES 96.2 93.0
YA 1.0 3.0

2-3. vlo|a = Pt HZH 3

A7AFE 1Agete nholaR g %
el AAFE FH8 AT E
%3l Inage ] AZE o2 EAEHQ)

A543} a7] flekel Zh7be] E(75, 150, 300 umE HAE wholAw
& BT, vlolan Ao Fo| we APTel Fi} FHue 4

KeN
=
Ed

o}

% 2ol M BT F d%ol, 75 um F9| vho|Az Weke] A%, AR AP M vl Webh U
Sobdd 2o o9l o AT EWSRon, dEEel 44T AE EUHA Sa o WA o
e s, £F, % 2holA] A 5 URol, AFTY FYNE BAHYES W, 75 un Fo vlol
2z Pere] 39, A2 2 BABS FAE A4S FAs

A7 7VS AA k. HE A Al
300 pmol WA B 200 ume] IAE A= ﬁ% stolsloit). w3k, % 2holA Feldt
o, TIWE FFSUS W, 300 um F9| wio]A=2 Hefe] AL, 7H27F 71 el 7P A AT
S

M4 o

=
ol

a8 150 pm Zo] wlolm g Fefe] A9, = 2dolA B1E §= 9ol AT Fo] HEHoR 150 p
mo] F& 7R Aow gelepgint. w3, = 2hlA S0 = glRol, AATe FAWE RIS W, 150
um o] mpolaw Heke] A5, APe] ke FejE Wi ATk, oM@ ARE EdlE 150 unol vielAE
Deprt ARAEESE 74 798 A7|2 248 5 9l

=

AAJe] 3. wlo|az g} {7 WE AZ £3 H|

mAFAF O oA whol AR e fiFell whE A R3S vlalshy] 98l 7] Aol 1olM AlE=d i
of mAlfFAIR I vlolaz Fe7E HEE Hof A B2 Glass T WLl AAFTE w3t

T 3d 2 ¥ 204 e = gl%o], Glass W 2T vAfE 2 vlojaw LS ¥3ele B ouw o
A AR 242E AAFE 6 E widste]l S8 AT AAEY] Hole A7 oF 200 um R °F 170
lee L}‘H’
* 2
- Glass Device

Zdol(um) 196 168.151

FEAzt 25.1 23.49
T 3e 2 ¥ 394 FAs 4 9ol Glass THO Uiy wmlo]aw Y H uvlolmg HetE ¥EE B
g o] w ARl A vl N AABET] MeE 2z oF 5670 2 oF 5070E FARSHAl YhEbsTE.

F 3
_ Glass Device
M 56 50.33333
Azt 4.35 7.23

Glass ¥HY txa3 vlo]A=2 Ald H wlo]aA=2 2

i
NAE7 Aol % AFE AR ek, o Ea

L
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%

tlo

AT o vk A& Fdsidn
AA A 4. AABE7|AEY] £3 82l

4-1. HYIA

NABE7IAES] 35 E1st7] 98 tiy AAZeA Fe® AAAEE 4% J 5L =2 307 A7 a)
of AxE nAsglth. e ABAMEE DPBSE 29 MH A4S AX & A2 DPBS &9 1% triton X-100
o= 2087F HEste] ATt duldS fAA Ao Fad EFEC] I EUIEE sErh. xS, A
T v EolZ¢l wld AZS Fo]y] Yo Ao)A 4A17F Bt DPBSE ] 6% BSA(Sigma-Aldrich) & et Sl
T}, oJojA 4TCoA ARAHAEE Eojxdozr Aest= dA Al Tujl(Anti-neuronal class - Tubulin,
Stem cell technology)® Zol9 @&gFo s MEAES] HAEE 7l U= AEAA Vo= ATF3 Q1AF9} 5o

Ao g Adst= daF A Anti-ATF3(Activating Trans—Cription Factor 3)& AXo] A3} t. o] &€ A
AAS vhE NAAMEE DPBSE 2H AHE F 4ToA 4417 H<¢F Alexa Flour 488 3 22 A
(Invitrogen)9} &7 wislqitt. ©fA] DPBSZ 29 Mgk = M IS DAPI(4,6-diamidino-2-phenylindole
dihydrochloride, Invitrogen)® @A3ITE. o|HA HAAMAZE A AAANEE T 23 dolA F+A &

") 7 (Carl Zeiss)S o]&3te] s},

S
3l
3y

4-2. AARZ7INE £3} <

AAEAFEL AAGFzZ 54S FUSAY TS YERd & oy, AASELAE ST A4 2
AAest A7 24dA 7]5H ddEdES 7E e dEo M7AFAHF=E] dRbERl d2e i, dEE,
SFEAA, AL, BREX o] oty SFEte] 3 w2 E fdstE §AI7FEZ] (Thapsigargin)< A&XA
o] 28-S H1H, AXE AMEsE AT AT AAEEE A5 EH

L thapsia garganica°lA

A gk Aol AT 2ol

IV )
>
N
= —
[t
™

)
N
il

oA Z4r(Ca ol Ade] BHL o 2ol A¥A U G9EA 23k AE Ul(Cytoplasm)ol
dolglAl Hol AE el 24 BR7h %A fA Ak olgs AuolA ZHe BRI HEHA ATA A A
gz 2% A, g Ay 2de ofd wwde Fyo] A= AH|(Unfolded proteins)7t
Hed), o]g3 AHE AEAA AEY A HWRS(ER stress)o|gta &t}

HAIZERZI ol i ANA AEHS W ARl ATF3 AR 1AL SIkeAl HaL, ol# @ WAYS
o] A%E AS AT AR GEsH "k 538 BAZEE ALS #x wdS Ssls T x5 ALgs
= okmolth. ALS FAlol A AIE Ul el Frhs FREA o ofd TR E=x wRolAu} nEZsalol /|

T Af il F2 dAddn.
o] Ao wAlFAR A wFE ATl 22 4.5 N HAZFEDS UM W s 1A F
g3 § Zzhe] AAE7IH AAETE WY %
Aow #Yg AXS Image J2 EASte] ez 2 yeblle),

% b5a 9 3 404 gl Aol FAZEERS AskA &2 AT Blste] ©HAZtERS A7 4AA

3 2=
=2 T N
T dol7} FgHez oF 200 pmellA °F 150-170 pmZ AT
¥ 4

- Control TG Control TG Device

7 9] 204.1 144 .4 169.8

¥ FAz 19.0 27.0 12.1
E 5b B % bollA Rl & %], BAVIEIS A &2 AT vgte] @AVIEZS AEs A
T AFET] A5 £ FEHOE o 04NA 50 MWoR Foljut AFS wASA.

¥ 5

- Control TG Control TG Device
ks 67.6 47.6 35.3
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B 6.6

o
N
w
o

Tk, @A7IEZ ] 9g 27 M|3E2] ApoptosisE

2 g3 A9 sl ol g A S AR Al

slolaly] 9] Wdd Mo = Anti-ATF3S o] &3l ATF3 A}
A5 ¥ 2F oz #FA3 APRS B ste] ATF3 HAL

= 5c ¥ F 694 FE 4 glxo], tiFRtel HlE| oFE Aol A ATF3 positive MEZF oF 4% A oF 15-
16%2 48] 7}7ke]l F7ksle], ®HAIZFES A e A4t AAE7 7 AE A" Aol AT
* 6
- Control TG Control TG Device
At 5.3 15.8 15.1
BEHAE 2.2 2.6 1.6

A7) A¥E B vlola® HyE EIEE B o
S A3 A Z
Boamo] ulAlfAR ol BAIZFEZS 2 Eld AT ofRo] o3}
I, ol B o] uAFAR WA = Hrly
e TAFA F4 4
29 ~38Y st Rokd 8" 5 ).
EI, B odlgo
Ao AHgE 4 glow FEEst AYTE F
k=3
E%]a

PDMS
A

Cell loading

treatment

'
.....

Glass

Plasma ‘ _____

| gA7bEe APstel AL RS FAT 5 ke AL PR,

],
St (ALS), 31 Wk 22 A A8 ek ofE Aae]d Rt ofyt gk Ay of

of MAFARLE S7IAE, AFAE, AEE7] HENA F43 ddd v 1S 2AEE 2
ofoll A w5 TFd & il

oo
o
N
)
olr
i)
Al
(o
fr
N
=

Micropillar
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X
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