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Abstract

Objective: To construct a three-dimensional (3D) lung cancer model by polyurethane and use it for
curcumin drug sensitivity test. Methods: The 3D model of lung cancer was constructed by trans-
plantation of A549 cells into polyurethane foam scaffolded with collagen type I surface modification,
and curcumin susceptibility test was performed. The growth of lung cancer A549 cells was observed
by scanning electron microscope. Then the results were compared with 2D culture. Results: Curcumin
could inhibit the growth of A549. The concentration increased and the inhibition increased in a
dose-dependent manner. The inhibition rate of 3D culture was significantly lower than that of 2D
culture. Conclusion: Compared with 2D culture, polyurethane 3D lung cancer model may better sim-
ulate the microenvironment of lung cancer in vivo, and improve the predictive ability of preclinical
drug studies, and improve the clinical transformation of drugs.
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1. 518

e A2 thE SRV R P B LR RE R A 2 —, HAR AR TS 2. AFRIK, SieWm sk = A 80677
B, X ABRERL] o I e 978 B 0 B RN R R T IR 9T J7 VR HEE M iR YT IR DGR . 2D HE 4
Mass s, FEMEEEE R A 7L SR, TR E R R LGSR, X T VR AR IR AR
HH 2B S R IREE[2] . 3D MU LA A IR U AR R T VAR AL T TR, s st T — A
BONBRARIIES, 2 T MR AR YRYT ROSIAVE SRS 25 E RO 7 0 B S T R3], JFH T
WFIC BEH A 2R [4]. BARIERE MG T T BER 25 LR C & KRRy R, (5™ & (K &I FH A 24544
(R REBRAG T KA I BT . BRI, B3 ] R SR = A S B ARBR 7R vR 7 I 3% . M7 02
—Fpads, R A HAE N T R BT A (5], 2208 R — RN R REUI R IR 2 W,
s P e EYIEERE A E I, — FhORIAPURE R, R TRz S IR A S TR R A )
W2 —[6], BAT ZH0 TS A2 B M . 75 SEI0 AR A i R AL 2 TR AR F o 3% et
T2 B B SONRIE IR YT IRBE 2 [ 7] o AR 52560 LA SR s 2 FLIB IR I AR 1E NSO 28, HemhIimise AS49 41
L, %2 3D A, HTEERABOIRMI, 5 2D HBIRidT K.

2. HRIE %
2.1. AR5

JififeE A549 4Hfi(iCell); DMEM EibEEs 3725 (GIBCO); firF i (Procell); §UE | BUR JH (i A LE L
RERAT, 5mgmL?). EER(EEHIR), SLHDOEKCRER, I 0.22 pm JERTTHETIES, HH
SEARREIRIENCH I TAEWREE, AR R & 8 19<0.1%. 48 FLANARE 4% (Corning): REBLK( ™
JNULZR); 1% F & - #E 8% 2 WL CCK-8 Il & (3 = K) . CO, K5 7 4A (Thermo BB150), {5 & i #i(1X73,
Olympus). £ ZhREBFARAX( ) 94 458 (SUB010, Hitachi).
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2.2. BEEEAIER | IR EREEN

P R EERIAM EME BT E AR 8 mm, 15 2.5 mm R, 73 B SRR MR f5iHEE. BT 48
LR, B LS. RS, TUKI ¥ 5 mgmL ™ BUE | RS I # 0.36 g-L L Z B B2 4d Ik
& 2mg-mL™?, PL50 ul iR TN REEEE e . E 37 CEFE5E 20 min. )5 BEEAT 4082 Fh

2.3. ‘mpaiEsF R EEREIE

JififiE AS49 4HfEfEFH & 10% FBS. 1% % % - # 5 2 WP DMEM mfise et mi T 37C. 5%
CO, B - H RS 77, DL 0.25% R 8 BT AL AR 4R WCEEXTEOA A= K 19 AS49 41D, e fill i 4 Pt 3k
HEAT a0 29805

2.4, THEALE

2.4.1. 2D #BUR %

Fic i) 3.75 x 10% cells-mL ™~ f) A549 41 fitg B3, HX 400 pL in-T 48 LER-#L-t, BP 1.5 x 10% cells-FL~t, %
F: 24h, WFRFRIE, DHIMARFRERZEFZKO. 10, 20, 40pg-mL™), 400 uL-fLt, FAKE K 3
ANEAL, 4heEREIR 48 h, HIE BB RMBAEKEN, T CCK-8 kil

2.4.2. 3D UL

fic i 5 x 10° cells-mL™ (] A549 402, HL 30 uL LB nT “2.2 Wi~ £ | R RS 1 ) R A BE Ik
YL, TCHIFFMME 1h, Hinseassidt 370 ul-fL7, BI 1.5 x 10%cells- L1, 159% 24 h, WRFFEEI%
5o RIGABIIMAAFIREE (O 102 20, 40 pg-mL Y)ZEHEEK, 400 ul-FL% BAREBR 5 ML, 464
g% 48 h, Hop 2 JLAREH BN E, 3 fLik1T CCK-8 A&l

2.4.3. CCK-8 #|4m e 2

B bik 2D/3D 2Bk s 48 FLbR, FEHREIRES, BN 40 pL CCK-8 RMIEH, 37CHHE 3
ho HESLIIR 100 pL #4545 96 fLak . 450 nm 4biH OD {8, #FAMKEY 3 ANE L. diimslx =1 -
A6 ZH OD i /% 41 OD i) x 100%.

2.5. Gt oA

fi /1 SPSS18.0 M AFREATHE A 0T Ab Bl . B TR L x £ s For, PIALIA LLBCR FIPR ST AEA ¢4
K, P<0.05 NEFAGUFE L.

3. /FR5HE
31 REELANEHESMRYE

Figure 1. Observation of polyurethane foam under inverted microscope (100x)
1. REESEAEE B RMBEIE(00x)
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BEEE R 58 B EL, fL424) 100~180 um, WIEFAE KEAH R R4 0, FLIR BHm LT
(B 1),
3.2. 2D FHTEREXT A549 LAETERIF M

16 2D B R4, UARRIRIE 2B R IE 95 48 h INf, BEE 0 RKIRE G, A549 41 K523
BTN, RAEAREE . M3 EIRE T 10 pgmL LI, AB549 4 A K32 B — B AR . 2
W ERIRET 20 pg-mL LI, A549 4 g A KA 2 it 50%. TiRFE 40 pg-mL 1 i, A549 4l K &L
To. WK 2. %1,

0 pg-mL™t 10 ug-mL? 20 ug-mL? 40 pg-mLt

Figure 2. Effects of different doses of curcumin on the growth and proliferation of A549 cells under 2D culture conditions
(x100)
E 2. 2D EFRFZ B TAREFIERZRRXT A549 AT K IE5ERIF2ME(x100)

IR 2D BE IR i TR R, S MR, M MR, SE6 R A A5V 2 D0 A T O H R
{1 A A0 2 R S 9 v i P (R — Pt i 5 37 07 2. 2D gl 35 RV i 7E — /P skim _BAE K, & —b
i FE ] B AL IR B LAY S RGN IR T A, TR Y EE B A R R, ROBRAECL RER . T
P TRAE S L AR AT 2GR [4], SR Z e 57 B PR AT = 2 R [8] - 2D i B SRk = 4 S5 4R 4 5 e
TR I A EAE ), 2805 RSB HR MR B 5 3 A, T 25 Uk . (845 25040
TS VEAEAE R S Y 1, VF2BOENIFE IR IR _EICRN 25, (R 2D B R AT MR TP A4 I 2 “ A 20
[9]. DKk, 2D 4 Ass 77 24 Boaie 45 RAT AR ZO R IR R TTAT 7T, OBkl I\ 2 S 35
TR 25 iR S A e i IR IO 2 B R 3

3.3. 3D ZHTEFREXT A549 AR KRR

16 3D BT R, UARIIREE S 25295 48 h Iy, PS5 SRS, AB49 21k K25
FOHRH I, SRR . 3D REFRAF P A KmFI R BN T 2D B, W 3. # 1.

0 pgmL™? 10 pg'mL™ 20 pg'mL™t 40 pgrmL™!

Figure 3. Effects of different doses of curcumin on the growth and proliferation of A549 cells under 3D culture conditions
(x300)
3. 3D IEFFH TAREFIEMNER RIS A549 AT K IEFERYFZME(x300)

Kl 3 R, ANFEIKREEZRBERXN 3D Hirok b~ AS49 AN FEIE I, B 252 s IR [ A Y,

DOI: 10.12677/hjmce.2025.131002 14 i


https://doi.org/10.12677/hjmce.2025.131002

i %

AS549 T HCE B WD, SEA BRI 2 . SR EIR 2K 10 ngmL I, AB49 AL KA
AN HEEEK 20 ng-mL I, AS49 AERAZF|EREEANG] . LRI 40 pg-mL FEHII,
A549 RS FBH R (4], JE T 4RI ECR Y 2 R . X 3 BRI AR AR K ] R 8 <50% .
W3, % 1.

SRR, {£2D/3D AT, BEH L ERWRIAEN, ABAQ A A K2 BHMHIZHG N, 2 EK
. AR 2B R AE 3D 555 Nl AS49 4 AR K B4 R B 24K T 2D B3k, KW 3D
MR FR M 251 B35 T 2D B dR. WK 2. |83, & 1.

Table 1. Inhibitory rates of curcumin at different concentrations on A549 cells under 2D/3D culture conditions (X +s,n=3)
% 1. 2D3D EFEH TARIRE Z AR X A549 ZBE KHHIFIZR(X +5,n=3)

L RN E (pg'mL ™) 2D E5 A A1 % (%) 3D E5 R4 A1 % (%)
10 38.06 + 4.43 14.74 + 1.25*
20 65.54 +5.67 28.36 + 2.33*
40 84.73 +6.90 40.93 + 4.59*

*: 5 2D REgan sk Kamd R AL, P <0.001,

52D PR RAHLL, 3D BiSRIASNERE SRR VE R 2 R, BT, HETH, JERAME AR
15 o BE S LS AR ALLAR A R £ S5 A4 TR 25 B I 7 A D e » A5 LS 2503 T 4 S I BE T A 9 LSS L
fE T IR () DR 2% S PEREAT IR R AT VP . 5 2D SRR LE, 3D Riordmfiulalfa K iE sk,
[ R R S5 20 M 2 4 40, 3% B0 240 M 19 AR EL A P A W) Sl 9 558 10] o LAY BE 9 I PUAR ST AT AL 3
BT, M TR ARM R T BTE[11]. BRI A 3D 54 fik BE I b S AR A IR IR A KRR B L, 2
— S B A DAY e B AR R R R AR Y [12] o R IR A B T JRRE AR IR TT R B 25T R S5
P EER R E 18], L b, BORM S R AE T FUIEAE R 3D R R, JF HM S BIVF 2 51%
4t 2D MR R AR SON . 3D 4R IR SC VR 5 26 o 2 (R A LA, RESE G DU R £ 1A P9 14
FUSEIRE, AT SRAS X 254007 RO S SEPP A [14] . 3D ARG IR 25 IR BT 3G 5, P S A bt S i fe
WEGWIRIROR . RWILEFE RS T 25W)A A BB AR A .

it At F b i W DL AR R, R R A DR T i R A o AR 2R ) S A s e R SR ATL A
TITHEAG T HERE, R ZEEERIVR RSB 2D A SRS VIR RSRAT Y, e AN BE A S S AR
IR RIS SN IR A BERY d TB Z NRARME . R A DhREME e R GE,  EAEAE A REHERA QR IR IR
Lo 1 H 32 2T A PRGBS, JF AR TR 29T R 1 e R 6 [3]. SR, 58 At
T3 VR 3D MR R R SEIL[15] . N 4K 3D BRI H A A ] B A BN AR, R
PR A B AR M A BB SR T AT DN RGA I R [16] 0 B2 P 3K SR v A4 ) BT AR 2R ] A A 24 1 14
TERAEA AR RN =, AT PO A B A BRI A R [17], IR 51E T 25 24 7] %R .
e LR, B SEREAE 1 3D B A S M BL VRIS K. SR, RSB T H BURHAE A 3D
BRERAR D, iy H M RGBT 0T SEARSC AN s 57 3D MR OIS (15 e ZE W = O 4R B SE 47 1Y)
U RTT NG B C O ATSRER A

HAT, CZFE 1 UM TSR MRS 3D BERDRMES A [F B AR s A e i B R 8, (HZ, SCHER Bk
VY SRFEAENZE  HUBCRI A R 7 T L f st O B M AL T FEAE ] 1 2 FL IR MR R 13 1
il P 2 O BE T B, B AL GBI NS IR A P A, R R AIE B T e R P9 BIOxT - 2 i
HhEEIR BB RSO [18] o AL AN = EBD)IERIL SRR B 2T, SOREA &% RUF A A A, 2 4L
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HIRCIR G5, DL K R 7 22 PR RE . TR — DI IE2 S 2 LI IR AR IT R 5 1O[19], vdmifade it 1447
o =gEas1a]. AA T HLMMPATREIT . ALK, MK ASLEE A ER[20]. JF HILEE A7AE S5 A 4T
HFLAREIER, AL A S Tl , AL ILR ), SRR [19]. RUIM B AR E I R 4
REVAN M PR — MR RIS AR KRBT, DLBLEIGIY . B, Sk,  SEVRAERSP B —ME
BNV IR AIASE, AT DR A [ IR RS 26 A S 1Tt R ) A2 P 2247 N [21] [22]. AWFFCR I T RA
WS IR 3D il AS 7Y Ty LA SE S RSCHBU R AE AR A AR L TSR AN 25 W) S L. IX AT S 3D B 9R R Gt
A BAER A RAETT YL DS, R i RS SR A R Seae it AR [23] . AR SRR =
e SLRANESIH, FFinE R | BRIR, CABHUAARAN LT . % 3D SCAERT ASCHEfie A549 4R i fr)
B, SRR | BB S A AR S i 4 P RS PR A T

JERE AR B ORAE TR, R R AL PN S — . RERIERTIE T E R, H
TEAE A AR ZRBE LR AR e I, TR R TR SN RBE VR T SRS 5 SR & 2 AT I TR AT
LHRAAL LM T AE PRI T ZHRTE[24] . 20302 N BMREZE 70 3 R — sk C K
FALE, O ZOFORIESERA T Z BGITRRE, R PURIEYE[25], 2 B RTEEA R 2 AL T
Wz —. RN DORIT AT IR, 23T A & A R A S S, S AR T,
Bk 2 252G, HiBALST . AURPARME T MRS ST BT B R R RN R A 2 R A
BARMIFCTT S 2 7. ORI AT LAR] I 45 22 R A A5 5 1% A, Wik sk i s 2 F A [R) 36
R IJEEAE[26] . 75% ) fiifee: i BLAE Y], BUA TR T THEA ARG 2 T RE S BUE RIS A . Rk,
MNATTR T A B AT AR H %, DU B AT e 75 &%, XA RE b BIPE A EE 1, 1A 25
WAVE ST ROR « 23 RS XFE— MG EE ML [27], 2 —FRMLEY, W2 H AT AR 2 AT
WL ARG DOR ) IZ B AR W], 2238 30T LA 15 77 (10 450 e 240 e R $6 B [ 28] [29]

4, &Eig

RSLIAEIRRN], (£ 2D/3D KAF T, BiH L EIRT RSN, A549 41 A (K2 BHH A in, 2
FIEAMANE . AR B EAE 3D IRk AF Nl AS49 4l fry 4] = B2+ 2D #5%. B 3D
AN B IR AT 25 1M B35 T 2D BigR, ED 3D 4uf SR 2 Bt BT 2D B 9R. AHELT 2D BESR,
il P IR R BRI R SO AR ABA9 A AL S A AL 7Y, T B e SO A PAY s R PP 85, B3 i
T B RN HSEE L. R AE 2 AL R G SR I i) AR AR 25 ORI BT T B — s I 0, B
PORGST T . T DASR e PR AT 290 ST RO TN RE 0, 508 29I IR e Al . 45 3R th R B4R RE XL ST 251
A R AR

e HE

WA b B2 25 RHBGT R H (202228224, 2023Z1L.358); B 122 2 B i B SE AR Y. 55 % FE Rt R 15 H
(KYYB202103); #riL4 B2 24 P4 RBHGHRI 5 H (2022K'Y730)
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