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Advances in the application of organoid-on-chip technology in solid tumor research

Linke Zhong, Tang Feng®
Department of Biotherapy, West China Hospital, Sichuan University, Chengdu, Sichuan

[ Abstract] Solid tumors are evolving tissue ecosystems shaped by tumor cells, stromal components, immune
cells, vascular structures, extracellular matrix, and physical cues. This biological complexity has exposed the
limitations of conventional in vitro models and has created a growing need for experimental systems that can better
capture the dynamic nature of tumor development and therapeutic response. Organoids have substantially improved
tumor modeling because they preserve, at least in part, the architecture, genetic features, and heterogeneity of patient-
derived tissues. Nevertheless, organoids cultured under conventional static conditions remain incomplete
representations of the in vivo tumor microenvironment. In particular, they often lack controlled fluid flow, vascular
perfusion, immune participation, mechanical stimulation, and spatially organized tissue interfaces, all of which are
essential for understanding tumor progression, invasion, metastasis, and drug resistance. The integration of organoids
with microfluidic chip technology offers a practical way to address some of these limitations. Organoid-on-chip
platforms allow precise regulation of fluid transport, multicellular co-culture, biochemical gradients, tissue—tissue
interfaces, and real-time monitoring within a miniaturized and controllable system. These features make them
especially valuable for investigating tumor—microenvironment interactions, evaluating drug sensitivity, modeling
metastatic processes, and supporting patient-specific therapeutic assessment. In recent years, organoid-on-chip
systems have been applied to a range of solid tumors, including lung, liver, colorectal, breast, and pancreatic cancers,
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where they have provided more physiologically relevant platforms for both mechanistic studies and translational
research. In this review, we discuss the design principles, technical components, and major applications of organoid-
on-chip platforms in solid tumor research. We also examine key barriers that continue to restrict their broader use,
including reproducibility, long-term culture stability, vascular and immune integration, readout standardization,
scalability, and clinical validation. Rather than considering organoid-on-chip systems as a simple extension of
conventional organoid culture, we argue that they represent an important step toward dynamic reconstruction of tumor

biology in vitro and may become a useful bridge between experimental cancer models and individualized treatment

decision-making.

[ Keywords ] Organoid-on-chip; Solid tumor; 3D modeling; Microfluidics; Tumor microenvironment;

Personalized medicine

SEAATR A f i DL PR E IR R R e —, R
HkRiIEZ ZH R 20 AR RMIEHIA R
JLERTE . ARG AR SR AR A T = = 44
¥ S M SRS 2 A S A AH BAE A, e DL
S AR P IR ) S R T R SR T R NARFAE
RGP — e FE R ERe e B R i &2 R A=
WEAT 9, ARAEAR PRRR I . SCE0pA . B A LA
J NG VS 7 AR AEAN 2, JEHAE MR AT
FUAN i B 1% N A2 PR o DAL, A st Bk A
KA E ARSI A EVE R SRR A AL, o i e
ith 5 A AP 9 H ) e

K H (organoid) 1ENITH KK FEM =4k A1
R, SRIRET T4 sk 20 SURIR I b R 4i i, 7Ei&EE
() = HERE I 255 T AT T R — 8 45 M A D) RERRAE
MEHHALGE R, I —ERE ERERAAELS NS
(2584 AR e Ve S s AR 1 5t AR 4 — R4 &
FHEL, 38 B A8 S Bl g8 7 o 12k« 4 4o O B 2 DR AE
MAMEERTTEARSE, 8 ZNH T g K
AENLRIBETT S 290 S a7 IROSIVEAS o« SRTT, I
KRB EHEREME I RIEMBPS 5 K I1TFHHER
BREE T AN ARAEA A, PR T A o e o 45
() A TR UL o

WALz s A (microfluidic chip) FEAR B K &N
S e P NI 5 N S oM 7% 57 N i PO R ao 1
RO BT S VAR LB o A e S 2 PR e AT 14T
FEfhiR s, TR — e A B S (R A A S A
BONTTRE. T, BB EHR/E S RN S
i T 228 B8 A (organoid-on-chip) #4t. 1% & 4tHE
WELEBNAS S5 AF T S0 2 A M 3L 35 77 S A R T 4%,
FE— € R b 38 5 o0f rbpg — A B2 AH ELAE B AAH 9%
A s R L AR

WAk, BEE TAEEAR 5 EME A RIS X
R, R B AR 2 M SR AT 78 Th B 45 B N
F o ARSCHISRIEES B Fr 1R B it o FLAE SRR
WE S N R AT SRR, X HARAER 2 2
T AR T AT v, DA AH SGHT Fe e it
S%,

| AB[ESHANMEEMSEARHT

1.1 REERAGHE SR

iR A 2 I TR R T A 23 B S R e 2H 21
H5ERKIES, WEZHAGEFER, HEESH R-
spondinl. Wnt3a. & KAEKKF (epidermal growth
factor, EGF) J At A KK F-B (transforming growth
factor-B, TGF-B) &5 [A 1M IR it h 4 dp A K0, &
AR b, SEAR B AR R RIE T B FARVIBRAH A
BOE R R AN T R R IR SR 48 E (patient-derived
organoids, PDOs) , BRIE T BfkT-4H il 2 % fe 41
Mo a5 -k R . ALK, PDOs 7fE— &2
& ERT T P R IR T S N, N T4 E
i B R b B R S A R ) S A B A W] TR A 2
VVBUBIE VALY, Ak, SRIET LerS iiE T4
KA T EREE T -RELN, MR AR
FiPe B LR R, A XS HPV AHSG MR (126
i BB IR AT O B QB B0 B R E DT

TEREFRAR R 7 T, 4548 575 ZAK RS Matrigel A5
PLGH M AN T A EE, T AR T RS R =
HE B FRIR R (gelatinous biomaterial-based organoid,
GBO) Z#i K&, FEL5HSCHR Ty 1t J7 T 2R 30
B A, SRS, KA B A R B R 4H
LU B R BRI T T B A%, e T2
YIRS T, Zha R R HEE T 64 AR
BEAL, W 2 IR TR, SR LR 25 4%



BlobREA, T

A B A S AR T B

BXT 265 FRACH FI R M IB AL A A 2 5T B A 36
YU AR B, BRI B R A G
(RREHLRE I T, SRTHT, A K28 B R RANAAAE & 45
Ptk = | e SR o1 o0 3 25 R A vl R, AT PR A1)
FOOT b IR R B SR T IR R HERF SO 100, b Ak,
AL Z 48 B M A R H R A AT 5 R A7 22
[

12 BEbReoRRE A&

TR A B AR A R e A 4
AT WSS e Je 2 25, LTG0 M A 1
RENAS R, AT R BT — 8 AR A S VE I A
AME TSR AR AR SR80, fE bl b, S R~F &R
AR AL AR AR A R AR T, SEHRE S 38 B T
ARAL K 23V S B SERT IS0, R, BT R
FIAE IR 40 . (circulating tumor cells, CTCs) 43i%
FORTHE Mg M SRR (R AR 20%52
£ 74%) , HFTHREUY CTCs SCRFfa 8838 il i
KT RES RIS . BPRLTTR, R SREE TN I 5 B W e
A TR0 40 i A A BT A B, T 5 Y A A b

(polydimethylsiloxane, PDMS) 454 Bt Rk K R
T (B  V2 F T8 R e,
a0 B ml e A A I . 8Y ) ) Kefh
SR FESE S A, X IR SR B O B A 2R AT A4 . 451
i, Paek SRz =4k (3D) AT S Mg A4
i H 38 SR FRAHZE &, AEAARSMA T AT HEVE Y 3D Tl
MR, o SELFEARN IS P Rz A 55 s 21 4 241
3L3EFE, M TER 3D I W28 1 28 e G W&
ST EVE s I A N AR AL 2R 2% B R R ) A
JfL e o P S A R 2 2R, O (8 I SR 5T 24 W ak e i
SRS, KL A A T B I I SEFNAK I
MFREEM . AT 4 i R4 R SEE s 18
RARFEM R R gt 7 =4 IRM I S . IR
HIREREE, KE T NELERREREES,
AT AEAR A i P S B A A AR 00), B 2 o
BT, AR IERER A AR I N FH 1E 32T R )
TUFREE | 25 I A2 i ) 25 1) B T A9
PACZOMEE H 7 — b FH T A 0 400 P vt P S K P B LA 2
Y M AR SR T 0, S T A B R A R
MR, Bef® H TP 25 0 S AR DG B R
F, FFHSEH T S 2 AR TR 2 MG
JERER O S B 2 R B T SRR, A
T Tl BT AR IR TT . B MR R A B IR

WK, B niEhae E BRI IR S AR
LA SR GRS, AT T Ei S RN R
N, SEH R B E 20T i% o Schuster 58 A\ PR R %
O 5 AR RS ARRRIE, BN 7 — S 25
AR RRACAL A O By 1200 Fy 00 R e Pl RN S 8
SRBIREST, Bef TR RS Af Hh S LR R4 TT 2454
VEF G IBH T AR A, 32817 40 B e 40 e X A R 245
IR RN . FEE RSB ARG T (IMTEK)D (1)
Weltin 55 NP2IRGE H 1) 88 B0 RGUER AL A 1
FE IR, AT ST W 3D MR R 1S SE AE . FLERAE
B AR 2, A3 A T = 9 L e ) T 24
PERFIT . T 45 s 1 Tl B A B B
WA W) T R A B O ARG AE AL T 7 T
HHERITE 7T

13 RRELHOMERE S Z %S

ERBEOR R, KEERIEATT ¥
Mo A Y AR 1 SR DR R B R 3R, LR S A
FEEEEN . SN BRI E . B EEA
& T B U] ORI RS B, ol ) o [ 4k
J I FRFAT YRR E A s S 4% B SR d i 5 |
AN RIRELE A RSB A JE 4544, DASCRFSR
B B A LR e DR 4Edr, 90 b FH 7K S s
BRI Hh P AR N IR S MR AE) . By RE IR
AT/ BN 4B AT R TP, & A T e R L
MANFSTEFR R, W T /KR MFLE 77 R
g ] TR A B A A R 4

BEE R E SRR — P8 S, 2
LAY B IR R, I 45 A TR I | R RS
Tk Z AL A R, SEEDN B RO R 25
B XK RGAELYTRIE . BEIEVTAL B g A
HFHHOHEINE, FFAZEEMAETARME T H
SRE0 T B BARSKRE, KRB E O s e =4:
MY 5 S S A S R R, 7 — e AR B RAh
TAEGARIMERL AL, MR S AR AL T B g
IR AR S50 6 o

2 AFRECHEXLNEMRRPHILHEN A

2.1 MBI E AR LM eY E a2

KA AR SLRR A AU BN 2 — 1
TR IR R G RO SR 2 g E . MR T %
G " HEE R A, RIS T — e B
P IMed () SR D] 22 R b R A SR . T AR, Jd
AR TR R OGN T2, AT4ERERSE T



BlobREA, T

A B A S AR T B

S st fE AR E 1 - Jacob &5 NS 513 B 2 25 SR ) i
SRR AE T e T AERR L ORRR T 44 P4 bR 1 R DN 2 A
RIS, AT N T A P 24 P B0 FNATT AL
JeiE 2k R AR AL T AT R I R AU A 77 v o RIS 0T
KA E O XTI AL (ECMD 73 i 4
SERIMESL MR AR E R K . Sato 55 APOHE
FURINAE 3D Matrigel H i IS A0 35 SC B K 4 R-
spondin-1. EGF. k& H . ML, Az ER E2 (—
Tl Alk FHIFRD A1 p38 el vl K 14 B A i
KT AEXPIIE TR T, KRBT P T2IRE
T HBREFWEE S, IF e e, AR T #TImE
SEAAIRE () 25 8 R AL IR T T

Pref B s, RIS @575
SV B AN S P i — A AU R A 858, GBS BY
P13+ AR R E550 R 2 88 B LR /R R K
JRA DI SRR R R SRR R R T
H% 510 2 T RHEOR 5 3R e 2804 B BA 2SI 7
P — PRI R BRI E (5 40, 3D 348D S
B IR R AR B R, IR I R A A
BRI HHLUE RS T o B AR T
IR A BE I ) SR, O S T SR A B AN
S M B BAT 9 AT R PR 248 B T 1, iRg 25
WE R MR TR T M U T, B T
FESE R AU G T TV R R « BRIk o, ZETH IR
¥ Constantina Neophytou [P\ H w] Lt “Al
BRITVE CINER B 25 B IEIE (R 7 K
W, B I AR P e R 5 R i 7 BRI 1, N
SRR EE (1) 15 Bk, AT T 25400368328 25 R 0
PE MR . TR (R GE FHT RE R s B
TEAR SNBSS HRE SR 88 B 77 2 A 58 () gk — 2D A4
A e 18 B A W IR S IR R AT BT 9C . (EAR G BE IR
WEERERT, HTEHZAMP ST (s i
B R EE . RS B)EE) )RR 4 i A 4H
S TR A K& AR s2 00 . 8 1 S iiX — Pk,
Fang B0 & 7 — R I uRE P& . %P6l
TALANBERT—NPAT I s ) TE R ), #£ PDMS JiE
¥R RAR T 2 E, WAL R
TE NSRS IR GRAL A B AR, AT LN 45 1%
T A B N A AR AR 5 ATk ), AR IE R )
IR o ASAU i 05 2 B LA I T e 3 i 1 45 M
TE R E I8 IR RE ). B, TR S
Jiii (PDAC) DA £F 440 R RS 1 40 B /0 8 o7 R AE

Bauer 5 A\ BV T2 4k 58 A FOU I8 i i (1) 4 440
TR, RN 1 2o B R e AU (S 5 i S
YAP/TAZ) 5 5 B3 RIS 48 B LT 259 4K,
DL H 1 3 ) Al P AR B PRI VR 7 SRS

(RIS, a4 S FE S A AR S S 4, ]
HE— AU R R SR 358 S LA R A ) 2247 B33,
TERNLFHJZ, 288 B R AR FH T80 8 fA
B8, 10 ] SRR B 2 L) B A S 2R A . A,
/INZHH PR BT SIS 8 R SO SR R L A o1 EE LR 1 4
ZURFIE I oy oy B, FEH T 2590 ik By . JE
Transwell ZERGES T RS, ATV IR A0 M 7 J 1=
ZWREDS . TR T — M T A PG I e 4 A 08 e
IR R 2 1 Transwell £ERERF B S A&,
LA Re 241 B 1) J&] R 2L R A%, AT VP i e
TEKTT7 10 BRSO, A BT #-AT W8 257
TEFNFF AN A RE ST

2.2 MIBIZ R AL 5 3h A AR

HRA S R A s R & 2 A
ML B TR HIR, MR R 2R S R R T Tt
TR, AR RES, FJRE (basement
membrane, BM) FlJR ] 5 & B 2h 0, HA 2K
JEE B R N A IR AR 2 I R S . AR Rt
TR A0 2 R K1 ST 7 7 AR A 2 5 [ IO ol 53 B3O K FH
AT AR B B K ALIE S5 7 (InSMAR-chip)
ABEADL e I8 40 P SR R SIS T I AR, Sl R Tl A 5
FER PR S SR — P 2% AT RERIEOR T B i
98 ) JoL LA A R4 . S A, BCM 5%, 252
M e IR e R R P R B R 3R . (ESEARR R B O
o, AL OC AT 4E A L S gl B LR R R g A
TR A2 AR AU ) 78 VR AL B S SR AU g () o, A
T AU JRe 240 e ) A R T . 5 R A S 11 i 41 4
ZH Y (cancer-associated fibroblast, CAF) i i 2 Hu -2
Pk ATV DR 1 4R B A SRV AR P S A
e 9eE - ) 57 £ 4 Pk 3= AR BT, #E45 B (CRC)
IR E W FE A, Luo 5 NLE IS HF K | CRC-PDO-
CAF B8 AT 25901, IEB CAF 4E4F 1 45 B
ORISR B I TE, R T R IR S H
A B PR EAEAE T B SR PR 85 () R
{55 M. e as B LB IR AL ) = BN g
ERAE 5 R A i LR 7208, A HEM 40
EREANA . NK 40055 . A HF R 3R e e v
PET A8, A0NSME bk B 40 i I it 28 28 B s



BlobREA, T

A B A S AR T B

F5, NT AT Ak T 4R I R R e
T MBI PrAsr s S o 1 A 50 8 P 0 A
JATIAEE (TME) , ]33 45 44 B33 I R R R 2 2
IR RIS . 259 DA vy 3 o 7 A 2
T35 B B

[T, iR 2R as B Alm I B S A S A,
I I8 B R 4H B R B AR VAT N, I AR
R HLH RO T EE T B, flhn, 588 S A R
PO 20 PR A B 78 25 ) Canifil 3 B ECMD A (1L #%,
W AN 115 SR BT N . Zain 55 NBO@E IS
SZBRE B, s T RE CM RS =6
PEFLIYE (TNBC) JERIR A LR - ik ek 2,
25 1 58 v B TV BCRE 70 FEERFH VAR 24 1%, 1% K ENAE
JeepE VR T A0 HP AR A A Y IR T 2 P B
PR BRIGZAN, Li BBNEGE T Ak T4
BRI BRI LA L& (OSOAP) , 4
7R R R A A . i B IR E
DIReHI R H A, 4GB SRR ED) %
Ak, BRI 2 R R I AR . ZE AR
WAL RABE T LR B Z L SRR R IR, il dE
RN SR 1SRRG e, RERERTL I (o
KO R (24 MHEEEE R, XAl A F T
I PP B 0 e A2 R (1) il o X A R S 2 B Y
RGOS P R L SRR RS
FOAR,  SEILTXT i e 4 M B8RRI AT D I SN i
WMo X L33t e A I e A AL BE TR L 78 259 9T
Ryt T EETH,

HAl, OF MM TR 4 miE
B S50, DAL R 40 i i I AR A R i AR . X
LEAE AL TME H (1) B8 [A) T 7y, R Fe AT 4%
B R ge it 7 BB & o JbRT AN EE R i A
Fp2E B [N 5 b L R 2 P Al 20 A 2= B R 52 14
B2V 26 1 5G TN it fitofes bk E 5 B2 AL ok P9
B, whytl s i 2R A B AR, i i s
JY 4 T 5 AR /N2 B it Ik B 5 B8 5 3 TR AR SC IR ER
R RNA, HIESE circTLCD4-RWDD3 78 itk 86 # 1: E
/NR RLE RE R A P A S T R E A, AR
AR AR /N i i (8 AR VR T B A5 S Ak, NS I A
WIEAY N2 (SVEB) ARE T Imis fgs Bt i
FEARGU W E R, GRS BRI R0 iR 2k 42
HOCHRRRE BN AS IR, il I RS SR AN TSR R
PRAEIUIGE, sVEB SCRFIME 4l shASd kT

75 B - G B A ELAE T, T IE R T 25 A A Y
IR B R 4 B TV BT A, JEERRE SR E (A
fifiv D TERERE ML . Btz Ab, kLRI A A A
MU M ESR (FL) BT b i g, (R
JEUR MR () G e A B, LRI DA AT T 4 R A
LU 2 fieba 4 0 PR R e 7% . SR IR IR A e T K %
Lisa E. Wagar M#r3H4H K% Ash A. Alizadeh H{BAM4)
AR R, I R P L P bk 2 9 PR i A 4
PR T — Tl 5538 SR UR (10 ik E R S 4 o Y
TIF F 9k EL IR 40 M G d e bk 2 R G, VT A
B FPEFUR (I CD3: CD19) A ibk ELEE R 4 1
F o X B2 38 B O A AR R S ok A R B £ A
4, BT IR A R i FE R A I R, S AT e RS
R RS . XLt RO R BT T AR T &
BT H,

23 HBa g b Iz iE T

T RHEREM RS TS (patient-derived
tumor organoid-on-a-chip, PDTO-chip) N Zj#) ik I
AMEIRITIR AL T EE T R iR — e R
LR B T AR R 1 A S oy REAERS . T A
AMPAG IR N o lhn, Li 25 NSy T — R 2%
(W RV =BG IR R g, FH T AN R B 40 A e
AR AR R LA, FTREAT AR AN AL, R
PR G U 24 T diRr 8t T TR, B8
KRR S0 7 B ) 98 8 R R 6 AR [ AT
iPSC SRR 4 12 4H AT PRI & T — o 2L i 4k
BE RIS E (PDTO) M F7, DA R it
B FE A iR AT TME 2 8] (AR ELAE F, JFAe 84y
JEBKE R G0, AL MR LR 2 R AT 4% . iRk
SESRATH T2 M2 CnfesT 2. $E 2
FIEIRIT 2 WA ERR, I8 mnd & LT 6 Pl
PrlE] S AHDNEEEBUER . B, Yan 55 N4 —
Pl A S BOE SRR D Re i AOR a0 Fr, AT AR
BRI B ZPIR BERARE , SEIUXT R 2703k 36 FhAs
RV BELH & S A il s 2 ) i ik, O BLIERS Oy
[ 28 0 RT3 R J2 S BB B (A IE S 26, AT
B 277 RITRE IR At Rl & & . Yakavets &5
WA 2] B DLl B s 5 B 3 SRR 2K 38
B HIRBESI RO (X888 B R AL 21
SHKER P RO TR S, BEINR T ERZY
Y277 R ILHBERE) . Li J RO R T — ik
T4 A K B I 45 B R B S T A,



BlobREA, T

A B A S AR T B

F A8 G A s . 1% G SLBL T iRt
3BT B NK 20 B A 808 R B T REPEAL SRR
SER B B A SRR . SMAE 5%GelMA-
dECM X BEHAE T 3D K a8 B 7= L2 70 A1 (50—
150um) F A2 RE, SCIREE B 2888 B IO I
iR, ONNMEARE HEIRTT 5 25 2H 5 i IR KO8 1
FPRHE TR A G

TERIERTTI A, R 2R B Res (R B 5 4h
JIPRE ()R AR BRI, (LA B9 I8 5 I s 1 7R
ZRPERSY, RS IEL SN R LR IR
R, Bl TR R S A IR . BN, Yao S50
FoN W LI R N B 28 2% B0 i 5 i
PET WREL4HM (CTLs) AIAiE 28 B S M 0 2k
ik A3 P SRR SOR A (DCs) L8598, K
UL R REAE = LR IR S N T 0B, RRINTE NN
P2 4 AASEADL G 928 IR A 858 . AN AT 7E TR 28
WETYE T M7 IR, & IEHRGIA NK
2 SR 78 Y BRI R BT R () e B S, Irina SRS
N G200 F &1 ] I SR A 4 R N &40 ) s A
AR 65 s R LR VPl B T PD-1 IR
IR, BT MR 7 VPl - IR 2828 B0 il
b 25 A G B A g% YR T I TSR T R R AR T
P&, HIEAMEA BT AT A A T T
EoK. Asknridid ALFBh . 2850 3a%
FAR B — P HEDIE IR A

FaE A A AR, AT 20 AR S AN IR
T8 S iR 4 e i AR o BN, R BR SRR
N GATIRIE 5 el 704 L 25 A 6 o AR ) Py 21 B
B R, %60 B MR R R UL R G, AT HER
i T R IR R AR A A AR A, ATE R
L% fipRg 40 M3 i Notch 38 B i) ifL #9384 194719,
TR B R IE MM RL IR, LR SMECE] R - G 3% ]
AL AR 2 T8 158 B0y 7 2 A A 24097 s i it
T—NZIRETG . RN, STARIREE BT B i b %
TBIT I FUF 6 RS 2 40 1R A5 M R AT AH T
fil7,  DASE IR G e 6 Y7 e R TR o 5 v iz (4] BA L3
IR R — 5k 4 4 NICHE B3 B9k By s 1, 1%
O B IS oK L 27 FLE AR T IR 12328 Z2 918 2R e
JEAM (CTCs) , Z5& BRI H A LI .41
B SR AT AT, %00 n] DA AR W fir e
CTCs P PD-L1 [P 25 1 fif I 40 A i S 9 925 240 e
AT RS, W8 CTCs 5 T It 3#17 Nt

W RTRREE .

[ I SR IR S 28 B TR T 1) S ¥R T T B R
A e PR R O BT L EE RO A A
&, ATHT CAR-T 40T 897 S0Pl S04k
CAR-T 7E SR 97 802 B, 3840 5 R R ik
IEE P AR . VIS B )1 S A SORR 5T
RIL, FHF BTV 29K 5) CD8+T 4 i #E 34 [ 9%
BENTEFRZR, AU R GRS A IH] BTV, WA &3
155 CAR-T 4 AR 7E S48 B g v 14 o St I
FAERATRBE O AT EH ETVT W00 T 4iH
FEUR LR, IR A CAR-T BUd s 7 2. [
I, JfRg e Bl B il CAR-T 4Ry T i b T 40 i
75 1% P J BE5690F « Shaida 25 N\ SSUE 45 R B, 41 15] CEA .
GUCY2C. LGRS ZEHUJE T CAR-T i 71 RIS
ORI — BT R AR SZ R T R S o I AT A 8
T J% N1 S R R PR ) oA v, [ rTis A B
Jr AT S IR R B SRR A, I R S A
BN A, FFINRA S CAR-T AHF SRR 250k

3 ARECRIRBELFIER

VAER, SR AR B VR i i 70 A3 ) B
B, BRI SR 5T L S e I A 2 W R
WRANEANIEIT I7 RN TR &
SR, SR SLAE 250 3 « IR e A AL F 70 55 v
DL BRI 7, AR R 2 kRS B AN
2o

5, BRI EHARMEARIMIIAL . 2571k
SGEE TR, RIS 7RI, SR, bRk
A AR e o A ) R EE R o) 7 ] L AN
IR « Yang %5 NSO 72k 30 S AT 265 3 Er AR 7Y
TERGFRMAR P Z G — B . 0, AL = 7R
FURER . IR B 7 55 7 MAEAE 22 5, RECERAE W
ARG MR, KPS SEE HIE RS T R A E]
HIFIERA B Z R B3, BRI, 7T ARz 41
PRI PERI RS . AEBIGN, Li 2 A7V 40 i A1 3 i
(ECMD MKssh i vestkl, Hoplor 2 2% HAtk el
R BAMEA B 25 mAN [R5 O S
— BRI RO s M . S T ORVE S R [
FER R T BRI G I B HRAR . 5 5 Rg 241
(TEURE 2 A7 E 2557, Zhou %5 NISSUE 72 2 301 b8 441 i
(10 225 ) S5 S P 5 BSOS [ BUORE B 67 ) 5 488 B T R 2 300
AN (383 A% AR BYREAE, 520 24 4 O P 3K 11 v
B o FLUR, FOR BTG A AU IR 8 2R 7 T BE i i Rg



BlobREA, T

A B A S AR T B

AR A SRR, I P LG SIS 2 ) e A Bt AT
REBE G, TRedt— DI 50
G

BribZ A, Ibdeg 2828 B g S iris F 462
FEJT 05 A LA 38 2 o AR AU b e A L A S oS
R MR A 2 T AR DA R B g5 R T RT
HE R T Thae 254 S T v
e XTI AR KL, Matrigel R H S & ZHR5E
HEEMREEH, RECRFREER =Ky
H T Mg Bl R T, EEEER AR
FR ) S A K 1) 22 e A S s A R o B PR T SRR AT
HE MR, XTIy Aok, O R4
M) CantgAL YR w5 A eS|, s RaE
B IRETE B, AT PR3 28 2% B 85 % T4
BRI, some fE S50

SRR R AR B S BOR R AR AU R A B
T ] FH T 24 4 i e A AP AR PR S Al o SR
T IR S B IR S B AS MR AN EDE & T B T
KA VT 22 F AT, PR T s R e e K
RN o B THAR R R, H AT shEs W 25 9%
FANAAAERR ], BRWIEAE T 062 AR ) 28 B IR FEAN
BN IR AEE T, TiEZ S HAP RS . 32
T3 AT NS TN ROV L, eg S8 28 B IR AR5
JFEFESRE T ENS PR, (HHEHATER
TEME— G aRe RN S e . R
() 2SR RSB TSR, BRI EFRM
FrEAL 5 ] E A ST s ) — R E B
Wojciech 55 NOURFFE AR I, AN A G 1 e 4230
O ERAEKREE RS EREE, X0 @R
eI — 2 . anAT 78 B AR I A b ORAIE i
R E ORI — S8 mEE T S — KK
Mo FERRAN T R 2 T E, HES KW TSR
ARG RAREN . BT IR K e, e SEBLR RS
HERI AN R IT B A R0 57 a1 2 FH

4 g

BEE KRB E SRS ER R KR, REE
O P TR [n) B sy J2 Ok B AR BRSO R v gk . oA,
MK ZHE RGBSR YA EEL R
Jrlale AT BRI HESR Mg i & 7
() I DX 8 25 4, ARG B4 I, 3k w] gk — DA
PSR-k ek 2, IF IS 5] NN R R S
VLA P 55 22 PR B R 2, SEIT iR B0 77 2 S i iE

DHRERI AR - RN, ZaE O/ RGEMREN
PRIMEAUZTIRA 5347+ AR SR R B Al 1 T
e, A BT IR RS A Py 25 B s i AR Y
TGE ST o BEAN, N TR BEBOR NI 5 N IEAE AL SR 48
B ARSI S ot i A WmEiE E R =
UESS B, MHORBIAAESETH B A B AR I R
A B T8l B A meh B b M e AR A B

JUE SRS B A AE R WOA BN . 25
BRI it e E R @ M AAME,
I REACI T — P 78 . ATV AE R HELL R &
AR SE T HE B VEA R BL A 5 S B S A A
SRR SRR, X R R AE e FR B RR AR T H M)
PR o ARKK R 7 ZEAE LW TR S PR 7T
G52 R R ER b, HESIER IR AR REREAL L ARMA
A AT ARG, TIZE R = B 1A E
VES ATV SRR, AR B O A B IER
SLREAT S I PRI () L R A, FESCAR R
FCRAGHE LR 7 rh R A% S W A

SE Rk

[1] Li, M. and J.C. Izpisua Belmonte, Organoids - Preclinical
Models of Human Disease. N Engl J Med, 2019. 380(6): p.
569-579.

[2] Wensink, G.E., et al., Patient-derived organoids as a
predictive biomarker for treatment response in cancer

patients. NPJ Precis Oncol, 2021. 5(1): p. 30.

[3] Thng, D.K.-H,, et al,, A functional personalised oncology
approach against metastatic colorectal cancer in matched
patient derived organoids. NPJ Precis Oncol, 2024. 8(1): p.
52.

[4] Yang, R.andY. Yu, Patient-derived organoids in translational
oncology and drug screening. Cancer Lett, 2023. 562: p.
216180.

[5] Lohmussaar, K., et al., Patient-derived organoids model
cervical tissue dynamics and viral oncogenesis in cervical

cancer. Cell Stem Cell, 2021. 28(8): p. 1380-1396 e6.

[6] Kjar, A., et al., Biofunctionalized gelatin hydrogels support
development and maturation of iPSC-derived cortical

organoids. Cell Rep, 2024. 43(11): p. 114874.

[7]1 Poletti, M., et al., Organoid-based Models to Study the Role



BlobREA, T

A B A S AR T B

9]

[10]

(11]

[12]

[13]

(20]

(21]

of Host-microbiota Interactions in IBD. J Crohns Colitis,

2021. 15(7): p. 1222-1235.

Zhu, Y., et al., Integrated characterization of hepatobiliary

tumor organoids provides a potential landscape of
pharmacogenomic interactions. Cell Rep Med, 2024. 5(2): p.

101375.

Dao, V., et al., Immune organoids: from tumor modeling to

precision oncology. Trends Cancer, 2022. 8(10): p. 870-880.

Voabil, P, et al., An ex vivo tumor fragment platform to
dissect response to PD-1 blockade in cancer. Nat Med, 2021.
27(7): p. 1250-1261.

JE &, et al., PORISRER B AERIE YT TP RI R A . 2
ROPRERAN AR AT 5. J8IE, 2024, 43(10): p. 445-469.

Yin, J., et al., Pancreatic islet organoids-on-a-chip: how far

have we gone? J Nanobiotechnology, 2022. 20(1): p. 308.

Duzagac, F., et al., Microfluidic Organoids-on-a-Chip:
Quantum Leap in Cancer Research. Cancers (Basel), 2021.
13(4).

Liang, R., et al., DNA methylation in lung cancer patients:
Opening a "window of life" under precision medicine.

Biomed Pharmacother, 2021. 144: p. 112202.

Zhang, Z., et al., Expansion of CTCs from early stage lung
cancer patients using a microfluidic co-culture model.

Oncotarget, 2014. 5(23): p. 12383-97.
AT, B TR R 8 B ROR MR IR M s B
JBAL. 2024

Zhu, Z., et al., Tissue/Organ Adaptable Bioelectronic Silk-
Based Implants. Adv Mater, 2024. 36(38): p. €2405892.

Paek, J., et al., Microphysiological Engineering of Self-
Assembled and Perfusable Microvascular Beds for the
Production of Vascularized Three-Dimensional Human

Microtissues. ACS Nano, 2019. 13(7): p. 7627-7643.

FF, et al,, FETCOBE LA AL 1) 77542
B, BEFA F%, 2024. 39(S1): p. 285.

VAT, RS 2R AR IR DU 2 PN AT A
AIRTT R R R 9T, 2021.

Schuster, B., et al., Automated microfluidic platform for

dynamic and combinatorial drug screening of tumor

_8-

(22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

organoids. Nat Commun, 2020. 11(1): p. 5271.

Dornhof, J., et al., Microfluidic organ-on-chip system for
multi-analyte monitoring of metabolites in 3D cell cultures.

Lab Chip, 2022. 22(2): p. 225-239.

Nikolaev, M., et al., Homeostatic mini-intestines through
scaffold-guided organoid morphogenesis. Nature, 2020.
585(7826): p. 574-578.

Eiken, M.K., et al., Nascent matrix deposition supports
alveolar organoid formation from aggregates in synthetic

hydrogels. Stem Cell Reports, 2025. 20(1): p. 102376.

Jacob, F., et al., A Patient-Derived Glioblastoma Organoid
Model and Biobank Recapitulates Inter- and Intra-tumoral
Heterogeneity. Cell, 2020. 180(1): p. 188-204 €22.

Sato, T., et al., Long-term expansion of epithelial organoids
from human colon, adenoma, adenocarcinoma, and Barrett's

epithelium. Gastroenterology, 2011. 141(5): p. 1762-72.

Shakeri, A., et al., Engineering Organ-on-a-Chip Systems for
Vascular Diseases. Arterioscler Thromb Vasc Biol, 2023.
43(12): p. 2241-2255.

Shan, H., et al., Acoustic virtual 3D scaffold for direct-
interacting tumor organoid-immune cell coculture systems.

Sci Adv, 2024. 10(47): p. eadr4831.

Neophytou, C., T. Stylianopoulos, and F. Mpekris, The
synergistic potential of mechanotherapy and sonopermeation
to enhance cancer treatment effectiveness. NPJ Biol Phys

Mech, 2025. 2(1): p. 13.

Fang, G., et al., Enabling peristalsis of human colon tumor

organoids on microfluidic chips. Biofabrication, 2021. 14(1).

LeSavage, B.L., et al., Engineered matrices reveal stiffness-
mediated chemoresistance in patient-derived pancreatic

cancer organoids. Nat Mater, 2024. 23(8): p. 1138-1149.

Worsdorfer, P. and S. Ergun, The Impact of Oxygen
Availability and Multilineage Communication on Organoid

Maturation. Antioxid Redox Signal, 2021. 35(3): p. 217-233.

Jiang, C., et al., Collagen signaling and matrix stiffness
regulate multipotency in glandular epithelial stem cells in

mice. Nat Commun, 2024. 15(1): p. 10482.

Sen, C., et al., Development of a small cell lung cancer



BlobREA, T

A B A S AR T B

[36]

[39]

[42]

[45]

organoid model to study cellular interactions and survival

after chemotherapy. Front Pharmacol, 2023. 14: p. 1211026.

Chen, M., et al., Mimicking Tumor Metastasis Using a
Transwell-Integrated Organoids-On-a-Chip Platform. Small,
2024.20(27): p. €2308525.

Hu, Y., et al., Lung cancer organoids analyzed on microwell
arrays predict drug responses of patients within a week. Nat

Commun, 2021. 12(1): p. 2581.

Liu, Yunhe et al. Molecular phenotypes and spatial
archetypes: A new framework for cancer-associated

fibroblasts. Cancer cell, 2026. 44(7):1346-1367.

Chakrabarti, J., et al., Mouse-Derived Gastric Organoid and
Immune Cell Co-culture for the Study of the Tumor
Microenvironment. Methods Mol Biol, 2018. 1817: p. 157-
168.

Dijkstra, K.K., et al., Generation of Tumor-Reactive T Cells
by Co-culture of Peripheral Blood Lymphocytes and Tumor
Organoids. Cell, 2018. 174(6): p. 1586-1598 el2.

Nofal, Z., et al., Recurring cycles of deprivation of serum and
migration in confined spaces augments ganglioside SSEA-4
expression, boosting clonogenicity and cisplatin resistance in

TNBC cell line. Sci Rep, 2025. 15(1): p. 16738.

Li, J., et al., Construction of a metastasis model for liver
cancer spheroids to hepatobiliary organoids facilitated by
holographic acoustic tweezers. Cell Reports Physical Science,

2025. 6(6).

Diao, X., et al., SUMOylation-triggered ALIX activation
modulates extracellular vesicles circTLCD4-RWDD3 to
promote lymphatic metastasis of non-small cell lung cancer.

Signal Transduct Target Ther, 2023. 8(1): p. 426.

Maiullari, F., et al., Modeling breast cancer dynamics through
modulable small Vessel Environment Bioreactor (sVEB).

Biomaterials, 2025. 323: p. 123441.

Kastenschmidt, J.M., et al., A human lymphoma organoid
model for evaluating and targeting the follicular lymphoma
tumor immune microenvironment. Cell Stem Cell, 2024.

31(3): p. 410-420 e4.

Pasch, C.A., etal., Patient-Derived Cancer Organoid Cultures

to Predict Sensitivity to Chemotherapy and Radiation. Clin

-9-

(48]

[49]

[51]

[52]

[55]

[56]

[57]

Cancer Res, 2019. 25(17): p. 5376-5387.

Li, Z., et al., Patient-derived renal cell carcinoma organoids
for personalized cancer therapy. Clin Transl Med, 2022. 12(7):
p- €970.

Du, Y., et al., Personalized Vascularized Tumor Organoid-on-
a-Chip for Tumor Metastasis and Therapeutic Targeting
Assessment. Adv Mater, 2025. 37(6): p. e2412815.

Yan, X., et al.,, A high-throughput and logarithm- serial-
dilution microfluidic chip for combinational drug screening
on tumor organoids. ACS Pharmacol Transl Sci, 2024. 7(12),
4135-4143.

Yakavets, 1., et al., Machine learning-assisted exploration of
multidrug-drug administration regimens for organoid arrays.

Sci Adv, 2025. 11(31): eadt1851.

Li, Y., et al, Multiplexed tumor-mimetic dECM-chip
platform for colorectal cancer: Interrogating pharmacological
synergy and NK cell immunosurveillance dynamics. Talanta,

2026. 298(Part B), 129012.

Yao, N., et al., Patient-derived tumor organoids for cancer
immunotherapy: culture techniques and clinical application.

Invest New Drugs, 2025. 43(2): p. 394-404.

Veith, L., et al., Assessing personalized responses to anti-PD-
1 treatment using patient-derived lung tumor-on-chip. Cell

Rep Med, 2024. 5(5): p. 101549.

Yin, D., et al., A battery-free nanofluidic intracellular delivery

patch for internal organs. Nature, 2025.

Cheng, J., et al., ETV7 limits the antiviral and antitumor
efficacy of CD8(+) T cells by diverting their fate toward
exhaustion. Nat Cancer, 2025. 6(2): p. 338-356.

Ouladan, S. and E. Orouji, Chimeric Antigen Receptor-T
Cells in Colorectal Cancer: Pioneering New Avenues in Solid
Tumor Immunotherapy. J Clin Oncol, 2025. 43(8): p. 994-
1005.

Yang, R., et al., Living biobank: Standardization of organoid
construction and challenges. Chin Med J (Engl), 2024.
137(24): p. 3050-3060.

Li, K., et al., Reproducible extracellular matrices for tumor

organoid culture: challenges and opportunities. J Transl Med,



BlobREA, T A B A S AR T B

2025.23(1): p. 497. 13061-13069.
[58] Zhou, C., et al., Standardization of organoid culture in cancer [61] Senkowski, W., et al., A platform for efficient establishment
research. Cancer Med, 2023. 12(13): p. 14375-14386. and drug-response profiling of high-grade serous ovarian

[59] Kim, J.S., et al, Establishing 3D organoid models from cancer organoids. Dev Cell, 2023. 58(12): p. 1106-1121 e7.

patient-derived conditionally reprogrammed cells to bridge

preclinical and clinical insights in pancreatic cancer. Mol

Cancer, 2025. 24(1): p. 162. FRALE B : ©2026 1E#H 5 BERIUHFIH 7 0 (OATRC)F
o , , . AR U B 4 VT AR
[60] Gao, M., et al, Quantitatively Evaluating Interactions https://creativecommons.org/licenses/by/4.0/

between Patient-Derived Organoids and Autologous Immune @ @ OPEN ACCESS
Cells by Microfluidic Chip. Anal Chem, 2024. 96(32): p.

- 10 -


https://creativecommons.org/licenses/by/4.0/

	1 类器官芯片的构建基础与技术演进
	1.1 类器官模型的构建与特点
	1.2 器官芯片的起源与发展
	1.3 类器官芯片的构建策略与系统整合

	2 类器官芯片在实体瘤研究中的关键应用
	2.1 肿瘤微环境与组织结构的重建
	2.2 肿瘤侵袭转移与动态过程模拟
	2.3 药物响应与免疫治疗评估

	3 类器官芯片的优势与当前局限
	4 讨论

