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The present disclosure provides a microenvironment-simulated cell culture system includes a cell culture
chip, a fluid storage device and a fluid driving unit. The cell culture chip includes a mainbody, a cell culture
chamber, two fluid delivery ports and a sample loading port. The cell culture chamber is disposed in the
mainbody and has a first end portion and a second end portion. The two fluid delivery ports are disposed on
the mainbody and are connected to the cell culture chamber, respectively. The sample loading port is disposed
on the mainbody and is connected to the cell culture chamber. The fluid storage device is pipe-connected
to the cell culture chip. The fluid driving unit is pipe-connected to the fluid storage device and the cell culture
chip. Therefore, a molecular gradient can be established in the cell culture chamber, which has the potential

for clinical application.
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The present disclosure provides a microenvironment-simulated cell culture system
includes a cell culture chip, a fluid storage device and a fluid driving unit. The cell
culture chip includes a mainbody, a cell culture chamber, two fluid delivery ports and a
sample loading port. The cell culture chamber is disposed in the mainbody and has a
first end portion and a second end portion. The two fluid delivery ports are disposed on
the mainbody and are connected to the cell culture chamber, respectively. The sample
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loading port is disposed on the mainbody and is connected to the cell culture chamber.
The fluid storage device is pipe-connected to the cell culture chip. The fluid driving
unit is pipe-connected to the fluid storage device and the cell culture chip. Therefore, a
molecular gradient can be established in the cell culture chamber, which has the

potential for clinical application.
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(00431 A& & B =2 7~ 1 & = F =H T la
(Hypoxia-inducible factor 1-alpha - DL T 7§

HIF1-a )R EHH 1 2FEM 3 CMEBERERAHREE &2
FHAFREKARHERE - BEME » HIFl1-a & — &1L
HWHEEEFVERRFA - HERERBKDEHFARAVFEL T
#eEL > % HIFl-0o WRHFE#HL > EFZEHRVEREE
WA > ELAFERANE-FSLHTEEEZ2H HIFL-o {£
AEEEF 2HEHY HIFl-« E0ERHFBEL - L #E—F
DL# Y 2% Invitrogen™ Image-iT™ Red Hypoxia
Reagent HE G 1 2 E R 3IMEEERAREE 24
A ETHRe  EmMFfHEEEREZdRT 26 F 78R
CP-5693.TW 515 EEHRHE)
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=R o

[(0044] 2R E 4 EBEE SE: F 4 EGEHLE KN I
ZERG 3 2 MBREBRAESEE 24 (L THBEWE KO
1~ Fhd 2 ME/G 3)LEHEE 4T1 1fE% K-BALB
A 24 N EEAE ST EBESRER - F S B G EHEEF KDY
D HMEBRERAEBE RS CHBEEERZ0F F &E K
FEk AR ELA T MER - WFE 4 BHR > HIFL-o {F
B 1 EERA 2AGEEFRRBER M B LLE KA
PHERBHEEZERERER - EF SEF  ZEXBENEREZNS
fE L 1 ETHENMEBELRE > MO 5 BHRR - &
EAFELEEEAE BEEESEAEBMAEEH LA > WA
A E B AEEEANERE -

[0045] M RMiE R TH FRWEBEBSE TR ALZH 2 M
BERERONEEAGNEREEESR R 2@KBEEEREE+
e WAHBNDRERHBENVEKRA S 28 -

[0046] = - /oy FEYBEHABRE L 2 2B 57
[0047] A EBEUERDY 2 xHMEBERERABEEE 24
LEHEE 4TI AP K-BALB 4 - LB EZAREEE R
FTHNY FEYERZARBEEREER L FTHAI4TI @A
Bl K-BALB il 2 - £ AER T - #HHH 1| Z2UAF
SEMEYNEARSEERETER O 1 ZLEEE
P (Gemcitabine) (WA B R ETER - & O
2 B BEEEME M (Galunisertib > TGF-B1 ] &%)
WHMEERETER - HB6 3 AZUEE SN MEHA
CP-5693-TW 55 16 E(EHAHE)
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smMEANAREEERETER SN s > SAMER
R FERADNETRELERENALG KR ®EREZ T T 4£
o HEAEBREEHEMFERNSE  FUHEFHERDOTE - B
AERFE-FERBAPENTE K AR U MR
AN+ TGF-B1 Wy &) Bl & fw & A > W AR & e fth & Bl s
fmEmETEHERN DEZHARMEWEZEY & O HEMRZ
HY iR B8 e

[0048] HAERS HFHMAEANHMBEERNREE K 100
bM o S RmEBEAARERNR 100 0M - K > AERE—F
gt 4T1 A B K-BALB g it A [F & 3k 7Y 4 B 77 &
o W ST AEANYRE (Propidium iodide) # T E >
DB ZAFEEHGHARH O MBERERAEEE 24
Wl aE SR cHEBEEEREZSH 4T1 @ i &
K-BALB 4l i 69 %2 & -

[(00499] H2HE o B r HEBB A FEEYHES 24 /N
FredmEskEsn At HBEFERN > MER -
WE 6B R G | WHARFESERAEEK | £ & 4
mEREZE > BREM 3HWHAREFESEREEBER | £ &K
4 EOHEERNEMMER > HfEAEA 3 & & 4894
e ERFEAEREE | WHREFESE  BETEYHNRE
BEAINRAZH O MBEERUEEEE2AGNARNE B &
Fodifpsam=EPa@Ey  UoALERSEY KRR
il OO S N

[0050] HF2HE TAEHESE 7B EH > 5 7A B % 2 HHA
CP-5693-TW 17 H(EGHAHE)
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ol 1 RAEEEREEANARERFAYEBAENKEREESR
- F TBEGERARA | EXB 3 NAREEESR
WEH 4 WEB{ENRXEERE - 0F 7A BRx > &
B 1 Ry BB 1 B EEL 2 BV E N EER SR (L) H A S N &
B3 HEE 4 B EHMttAEAEERRK | HEEK 2 BAKS
WRE > LA EE% 4T1 AT ¥ K-BALB 41 i 3% £ & g A
U (apoptosis) > [ 4 B A T Ml & 0y 3R 5 A AE & 5 3 Bl &
B4 ZHhE BB T RS BHE > WE TB BN 0 B EE
b A e 1 2 A 3 28 REE KM ZEE 4 88t
NEEER SR B ER - £ 6 BT HEABERY GERERZRATR
Bl 3 RUBBEWNIEER B EH B RN KA R - B A
sy ehTrdlEEEE=ZT EA A ESARRER E K
HAMEEAREZE  HERLERSERBERRK BB M
BEANRASEHELN BrAZHZIMBEEERALEE &
A E AR RERBMBR T EYHEARKEHRRK G F
HeEBEE D MEAEENBRKERETD

[0051] FM & - FEK2HEE SHE % 9AEBSE 9B H -
F8EHmE AR I RAREBEEEZEZS2EE Lt R &
T mRNA RBENELG R F oA B HBE B 1B
ol 3 ndiEEEREE e ET mRNA RENE(LE
FoooMmE 9B E A4 on s B A 1 B BB 3 OB Al AR BB BE
ELHAET mRNARBEVELEGR - FdiNsE > L8R
[F B L qPCR J5 =00 & &0 B 41 1 B By ) 3 2 A A B B IR
E A E AR R T E T AR E T e 5T 8V B BV &
CP-5693-TW 18 E(EHRE)
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HE Z mRNA WWRHERFEL > Hd BCL2 B —FH T H &
EH > HU@EBAMNGNAEARBACTKMBAMTAEILT > 1M
SIRTI ALl EDE ROV B EEImEEYXE -
[0052] @ % 8 EFRr~ » sl fl 1 &9 BCL2 Ml SIRTI
iy mRNA RBEAREEBEBSER SR EBRS > Al > WE 9A
B P 9B BN LWl EfmEMIEBHEKR > BCL2 M
SIRTI #y mRNA R AwmEesBHAREBEEHET
e - BN AZFHZMEBERERADEEEAGEST THRE
BN TrHHERBYEZE  WHHFETEKOGUEERMH
FMABAMHETSERETD -

[0053] WU -~ ®E s RN EHMEDERBERE DM
[0054] A ERBRIUERD 2 JMBEERAMREE 2AH
HLEEE AT @S K-BALB 4 > DUE = 41 iU 5 & iE
EWNAEEKPHEEENFZRXRNEMHMBANVEHE Z mRNA
WEHRERE - £AERT > Z#8H 2 ZUFASEAEDD
M EREE K-BALB fiiEgET oM S B 4 2
LA s M EYAREERERLEEE 4T1 4G A
K-BALB g% » DAL Ex 7y 8 K-BALB &l i # 17 77 7
A B S ELBESRERSOPMESMEBEANAREER
L EHEE 4T1 A HE K-BALB 41 g & - DL WL Bk o0 B
K-BALB difg&EfT ot Akl 6 cLlBaRER
50 pM By AZD-1480 (JAK1/2 I &) A ) &y 4l A 585 & &K 3
F B & 4T1 A E K-BALB & g & > DLW Bk o B
K-BALB i@ 70t - & > ZEHHE 3 2 LUF S (E M %

I

CP-5693-TW 2519 HEEBHRHE)
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MRS E R ILEEE 4T 4129 K-BALB 41/ & -
DLRABR v d 4T1 AR ET 2 B BH 7T 2UEERER
50 pM M EmEBMOAMRSEERLFEZEE 4T1 4 A7 5
K-BALB gt - DARAER 7 8 4T1 A ET 2 UK
e 8 ZELBEBERER SO UME AZD-1480 Ay 4l AT 5
BRLEEE AT 405 K-BALB 418 & - DLBL Bk o7 &
AT1 AR TS - EE®E 24 NE&R > - HEEH
dHo2 - PRI 3 AN 4 2R B 8 A ERE T
CEREMHAEPHBAELHN BT XMEWENELDE Z mRNA
N RBEBFE -

[0055] EH #& i 5 - B M % Il # + (Leukemia
inhibitory factor > AT/ "LIF , )& — BN O 41
fr % 6 MM K F (interleukin 6 class cytokine)
o B " 7 0 Ho o B & 4 (b (inhibiting
differentiation) 2k £ 2 @ g » B B £ K H F -B1
(transforming growth factor beta one > L T 1
"TGF-B1 o] F MM AER - WM IE - 485 (CF 4
MACE#£28E ) @AINERXLETHSIS 1| (programmed
cell death ligand 1 DL TF#H "PD-LI1 , )EBBNRE
RN ENEZERGHELD BEEA T (collagen
1> LT Teol-T ) HAIBEEESLELNERKIERAR S UK
H/r%-1 (interleukin-1 > DL TR "TIL-1 5 ) A4 £ &
REMEXREFTEAEZENFEN -

[0056) 3% 2% 10A[E -% 10BE % 11AEHE 11B
CP-5693-TW 55 20 HEEPERAS)
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B % 10A B hanZEad 2 Bl 4 2586 6 i 4
fEEEEE LR ET K-BALB dflfgfy mRNA R E 1t
GR-F 10BEMFBE ~ESRE 2 BB 42 B 6 R
MEEEEE 2 tE ET K-BALB fliZF mRNA R E
BE&ER > F 11ABHREGrZEGA 3 ABO 7 8556 8
RAEEEEZ 228 ET 4T1 @I mRNA R E L
AR Mk 11B BAE rnmEald 3 slbrdl 7 8 568
RAEEEEZ ZRAET 4T1 @EH mRNA R E L
GE o frEE 10A B ~ % 10BE ~ % 11A EBZE 11B [#H
ot REEGARE YR EHH 2 REHE 3 vEE-
# L, ARGt BB R EEEE A 4 0B -

[0057] FHd@ims > ELERD 2 2WMBEHBRAREE
ARG HEBEE K-BALB Al RMAREEKEZE 2t | &
GREE A B R > MELERY 2 ZWMEBEERE

HEHRANREEEAGEREE AT AEE  RAKEEEE=E
Lk E g REFFRAI > Al > WEHE 10A BHEEZE 10B
B Fros - AP ER B S B ESBEA 4 ERAR 6 &Y
K-BALB «ll i@ # 17 qPCR 3 {& > {5k 4 By K-BALB
M AEdEEEEZ 28 % &8 S & LIF -
TGF-B1 ~PD-L1 8l col-1H mRNA 3 H & N # & 48
PEAEARE LB ESREME AZD-1480 B JE A I
THEAAAEANKREE HAOF 11AEBHESE 11B B
fELUBEBR oy dE T AN B B S BR B 7T B Bm ) 8 By 4T 1 & A &

fTqPCR g - Al 7 BaEM 8 LAl EEE &
CP-5693-TW 21 HERHHRIE
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SEEHEEEN 4T1 4902 IL-1 8 PD-L1 ) mRNA
REMHE A PEGRHE 3 BHETRE - H TGF-B1 Ay % | A8
PEHIE 3 HE BT AZH MEBERERAREE RS T
MEEERE 2 af B0t B R AVHETA R R ZE K
HRXRIENER > TITHAREREYHEBEROOSEMEHA
MR T A FE R B

(0058] 7 - B SR R THMRMNEEBRE 5N
[0059] A EBEUERY 2 2MEBERERABEEE 26
LHEFEE 4T1 4 - K-BALB i Bl RE CD3 By T 4
B Aoyt T EA S H MEBEERAREE ZA N
FEMRE > UEBSMAZHE Y MEBRERAREEE 26
AR REAERMEN TN CAERS - T @EELH
ABEE ORI RS ERME A AAEERE S
DEREREEREAEER THRMER ZAGE ARBRE SR
R WAEREE 24 /NEERONMHE T HWAIBHER T 4
BRI EAEHS F-3 (T-cell immunoglobulin
domain and mucin domain-3 A F# "Tim-3 ;) -
4R T M OT Mk 4B MH B BB 4 (cytotoxic T
lymphocyte associated antigen-4 - DL T FH
"CTLA-4 , Y HAMBERAMETEH-1 (programmed
cell death protein-1 > DL "PD-1, ) )EZEBHE
BAE R o A B R Sy AT 4R S B M E h of B & B B4 A
CHHEE Caspase 3/7 EEHHERBEFEL -

[0060] %205 12AE- % 12BEHESE 12CE % 12A
CP-5693-TW 55 22 HEEVERAS)
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B e nifiEERE s afBRBMEEFRE Tim-3
2R THENE S ME R F 128 B %48~ 4 i 5
2R EBABREBETRECTLA-4ZE 2 THRY
HatlhamaER WE I2CEGE R ARBEERE &4
B Kk EEFFREKE PD-1 22 T MMEYE D&
R-HEBmME AR THRELEMEABESE TR 2
M ERmE NS ERE R > E£HEESH T #MER®
cREHAGgAEEBNZTEEATRN T @R EcaENEEHN
HEnNtaEs THIRSEE » mMOEFE 12ABE2FE 12C
B AT~ > RIB Tim-3 28 - CTLA-4 8P PD-1 T8
< THIEPNGHRENAMREE SEEEE LA > BRRE
ERMNBHEEB M EBAEH  MBREERMABEE R
R EITERE -
[0061] FEHFSEE I3BHE 14 B F 13 B4 EHE
BE A NEHE 24 NFBEHAEEERENABAERFH T
WHEFEERE  F 14 BEEHREHARBERE=ZD A FE K
THEACHSEEEEONRESERE - WFE 13 B &I
R 4 NEH 24 NEF 2R 0 T AR SE (40 &) M4 A5
EREENEN 1 2E&H 4 ZHERK  BETARH L MER
EHRABESEEAGNABREES R 4 BB ST H K
EHREZHARNEEEETRESEFNRE - BUOFE 14 B
~oE A TAHHEBEE T Caspase 3/7 EHHI R E
EHEmAmEEREENER 1 2&8 4 8K 8rdf
EACHBERERREEW#AH > MERESHE T MENEBF
CP-5693-TW 55 23 HEEVERAS)

111124575 FEESE A0101 1112035250-0



1802457

T g EREENEER 1| & 4 ) Caspase 3/7 &
ARBEERBEMHEHRE BErRAZHIMBRERAREE &2
SAEBNDERNEENREREEZZME  EAERNE
R IE A8
[0062] /N~ & % F5 4 & 7 Bh 0 &0 /) B 5y o 22 9 e 0E Y s R
valkini
[0063] A EBEUERDY 2 xHMEBERERAEEE 24
LHEFEE 4T1 4 - K-BALB i Bl RE CD3 By T 4
B - DI & 4T1 408 - K-BALB S B T 4 A8 1L i A =
R A BRI G M B EEYEFEBANFEERE - EM
B AZH HMBEREERAEEERAGA AN 2 EIEE
9% By W17 M
[0064] fEAEEF > HH4E 4 2EUAEEMEY AR
EERETER  HEBO 9 ZLLRER 100 ng/mL 2K
B & anti-PD-1 RHMAEBEKREPOVWEE - B 10
ELLBRE S 1000 ng/mL 2 S K & anti-PD-1 B H 4 i
EREERAOMEN  FE - EHE S BEUFREEMED D
MEEERETER ARG 11 Z2LLBE R 1000ng/mL
Z anti-PD-1 lREHEAREBEEE=ZFAHAE ABHM 12 2
PLBE R SO uM 2 Sfe s Mk HEENEEk= ey
malbEe 13 ZLLRER 1000 ng/mL 2 anti-PD-1 H
BEER SO uM 2 EfmBmLEEBEAHREER=E T

ftg o
[0065]) FE4LEE ISAE F 1I5BE 5 16A EHEBE=E 16B
CP-5693-TW 55 24 HEEHERIHSE)
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B > F ISABEGETSUAEKEZ anti-PD-1 @ H &R
W EEREE ctEaE S T @iESEANREL DTS
KB I5SBEGERUAFEBE L anti-PD-1 @ EH%E RN
MuEEmERE &R EBHFN T @RS &M ENTNE
B l1oAEGE U AFERKEZ anti-PD-1 @ H &N
a6t B FVHABEACEHE S MER - M
% 16B B8 "L FAEEE > anti-PD-1 & % 5 40 i
BEREE2afB VAR ATCHDE DGR -
[0066] % 15A EEE 15B EHfx LA SHEHEZ
anti-PD-1 % - BH 9 2 T 4007 40 fE 55 & I = F /Y &k
fFEAOZTHERPRARBM 10 2 THREZHEE L& &R
& > fiwmoeli HMEME 2 anti-PD-1 = &5 B & £
anti-PD-1 T @HAEFHAREEERE="F0FHE B ZEH4H
4 BRAEEER - AM -WEE 16A BEHHEE 16B & A7 w
s BRI 9 B BR B 10 o 3 A M AR OE T AV 4 AT A0 4 RE RS R R
E AR BEGREBTHN S E RV EHMMA 4 Hf X2
s 1o ACHE AR BB GREBE TN SEE S &
TABHE MEBERERAEEELRAABNERANEEDN
R R A 2 W5 -
[0067) Fi - %2l % 17AE % 17BE - % 18A [H
Pl 18B B > 5 17A B (%85 H R E Y& 405
Bkt RfEPE T i SSEHABEENTIHER - F
17B Bh@rnmBEAEEERNAREEERE 2 & E F
T SRR s IME R F 18ABGE ~EMAAR
CP-5693-TW 5525 HEEVERAS)
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HEYERAREEBEEE=Z 26t E PR A T O oD
fred R - 128 18B [E & & it A~ [F 2 9 1& 5 4l B 58 & i
EefEBEPNMABEACOSESE R -

[0068] 1% 17A BB 17B BT & ABH 13 /£ &K
EFEAEFRSHNTHARIBEE BEEcaEd > ABA 11
ER B 130 THRIEEERZESHA S ERAF K- A
Mmoo WEE 18AEBESE 18BEHM N A 11 255G
13 & AMBATHE 4T1 AREACAEEREEZ Z 6 8 &
HasETASEERNZESRME 4> H o XRIaREA 13 87
AT SRS LATEHEEGSA anti-PD-1 B & & & M
B 4T A AEE A& E YR E G SR -

[0069] & B - AP L MBREERAEE T E 2HK T E
AR ERAEEERES 2 = &2 8 3 mE s ERE T
TR IR AW L B AT B AR RE o DU AR B2 ) B E B e U A
EddlB oM LHZEBERGBRESFHEINEEB RN LA
EEAENEEERETZE R EELSEHFHEG S EHE A
IR - Nt AEHIUMEBERERAEEE ARG THR
HARBEENEEETREEYEG ERMEME R B
WwEAABERK FERE D -

[0070] B2 A & B E LLE M 7y L% 8 0 k- 28 H 6 98 A DA
REAZFH  EMAEFHRESE > £ A REAZFH G M
e E N > & fFSfE 2 Fa BB - FIEAZFHEZRE
#HEENARN HFEMNBEREE R E -

CP-5693-TW 26 26 HEEHHERHE)
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[ S0 H R S 5uE ]
EHOEE R R A% A
~WREEEER  B&
— g

[5FKIE 1] —

—dAEEEEE  RENRNZARA HPZAdREE
E=HBA %

iR — % Zuw E > H 8% R — Um B0 B e

Fhn A Ron Z AR — &b w5z Mg E

= E = HY
W

TRmewmAD > oM ERERZAR L HZ

g fE B Ak O g Bl

—EEOD XERNZABLE H#ZBEHZEO
T E K E

Wz AlEEEEZ K
O Ez Al i

—nEHFEE  EREIZANEEESR B
L1

%{:
=iy
i

Vi

FEFEFEEER —ZREH moER Rz AT R ' RE = E O
LL R
JL o e i F R E P Al Y
mEEHEHILEBR S —
A AT HE E RE = E R

— Jit 2 5E B B
Ny

Ewmbh > HZR %t BE B s O i Bl 3

Hf Al EE=ZME

—RGRAER > Z4AEEE
Be = /By

RETVTTZARBNZRE  HZABREEBEEE=ZD

—HEHZABEEEREEN —ZEENEEELES 1:1 2
1:4 -

[5FKIE 2] W8

CP-5693-TW

KIH 1 Frat 2 638 5 15 Bt 4 il 5 & &

5 1 HEGEHHEEAEE)

111124575 FEESE A0101

1112035250-0



1802457

oo HbhZzdEBEESRR A - ZEMAEERE L —
F—ER - —F_ER - —B=ZEK - — i
FRHEWR - —FNERE—F ETER

Hf > ZF—FEWEHA RHE - R AR O K
oM ZE —RE H&ZE —FER - ZFE &N
ZE_ENHEZFTAENKRFEEREUP R —RE > ZmRHE
THIEE _—Z AR s D HEZAEEREEE

Hf - ZEFWERAEAT —-F KT > &#EOHERRZ
FoFkm > HZFWERBEZSEOLERESE P K — B K
B ZEEREEEZEEOAZAREEBEEEZ @ UK
Hf - ZFhaBER - ZEANERAZECERKREF EE
LLTE Bl &% 4 A 55 & HE = -

[5FKIE 3] WHEXKE 2 A 2 HMBREERAEEE &

S
R —EWR ZFE_ENBEZBE=EREEBUL N —F
—BEEIL ORZF—BEELBEZSE —Wdl o MK

[FFokKH 41 WHEKIE 2 Pyl £ 5 iR 51 57 A4l g i ' &
oo Hbwme ARk - ZE _ER ZBFE=FHWR  &Z=F
WER ~ZELER -ZFEANEREZFTERE —F

7SR A B B -

CP-5693-TW 26 2 H(GEBHH B R A FEE)
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[3FKIE S WHEXKE 4 L 2 HBREERAEEE &

4 0 H B ZABEBRME BE H X - H B L Z 0
(polyethylene terephthalate) ~ N ¥ B @ 4
(acrylic) » BIREHE (polycarbonate) ~ B X 4 %

(polystyrene) 3¢ 3 ¥ -

[F°KIH 61 WEEKIE 4 Frill Z WMIBREMEBRMEEE R
o O HIEZABRMVER -—ZHME -

[3FKIE 7)) WHEXKE 1 AL 2 HMBREERAEEE &
o HT _ZakRWsOho VT AEEEE=ZENZ
MER L EIMEE -

[5FKIE 8] WHEXKE 1 Ak 2 MBREERAEE E &
o HbhZnkBHBFEERLNRF -~AEEEKR > H#Z
el HIOLBA AU ER S & A EEERGDZE
FEEEmZ—nEBsO0EHEZANEEEEZ I &
MZzm—AeBsO0mbAEEEEEZ ST B Y -

[3FKIE 9) WHEXKE 8 A 2 MBREERAMEE E &
o oHbZnkREsE LR —WHBEAF -

[EF°KIH 10 KIE | Bl Z M IBEEBAEEE A
oo HTZdUBEEREENZNERZAEEEEZ 1Y

CP-5693-TW 26 3 H(GEBHH B R A EE)
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