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Optimal culture conditions of HepG2 cells on the PDMS-glass
microfluidic chip

WANG Biao, ZHOU Xinli
(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The culture conditions of HepG2 cells on the polydimethylsiloxane (PDMS)-glass
microfluidic chip were optimized, including the cell attachment surface modification, cell seeding
density, medium serum concentration and its replacement frequency. The on-chip HepG2 cells culture
was compared with the traditional well plate cell culture. It is found that fibronectin (FN) has better cell-
adhesive growth ability than polylysine (PLL) and collagen, 1.0x 10°~2.0x10%ml is the appropriate cell
seeding density on chip, increasing the serum volumn fraction to 20% (V/V) is beneficial to the growth
of cells on chip, and the cell culture medium should be replaced every 8~ 16 hours on chip. After
optimization, HepG2 cells on chip show the same proliferation tendency and proliferation rate as HepG2
cells on the conventional well plate.

Keywords: microfluidic chips; cell culture; HepG2 cell

%5 B #A: 2019-03-26
F—1EE: T O991-), B, WA, R EPRSEHRESE. E-mail: 1666482007@qq.com
BEEE: FFN(1979-), L, #3Z. BRI AYREHAFE. E-mail: zjulily@163.com


http://dx.doi.org/10.13255/j.cnki.jusst.20190326001
mailto:1666482007@qq.com
mailto:zjulily@163.com

180 o B TR 2 2 R

2020 4 5 42 &

O 0 B AR 4 1 R AE L JEK Y
AR b SN AT T A i B 5 O A
AU IR E RS, SRR CERR . A,
Y LA R B EF 2 A E IR 5 6
D7 S T R e Y U R A BT
MOS80, FEA Lo Br . RSN 21 SR E R
L. 25W 0 ey B Y R A
LS 56 i 4R 2 — A AR B B ARG 3R . 4R
M, SRR, FEFRHE L5 R WS T
M SRR L, SO AR 0 R b I A R 5 A AR
ML G ABHREE . 55 3R R 09 L SR T AR AR U TH
e 2R KIR A B 2 ], X
TREBE AL AR A, B o5 2 T A% AR RR M T A i
MIZEM . 3878 . S RBRE A EEE W, JEK
PEF T 5 T A A BRI g Hah, Bk R
() b T A S VR T A i AR KR BT, M
R R LR IR, 40 M5 O 355 [ I 32
Wi, BB E Ry EF M. R
B BRSBTS R R AR S A
FEL PR OGN, A E b mE . AEKK
TR AR RR U (2 HF A0 M T Pt AR 4 . RO
PO AR S G R IER 2 M N E R S
OB A A K AT e R A s R, SeEt
O R A A RS IR AL TE S 2 4G G A i 8 3R
T ZE B BERE L AT AH N %

HEr, F 405 75 i o 2500 F 4 ot 2L
A B H B hE A ¢ (Polydimethylsiloxane, PDMS) .
RO . BOBE, SR EEAMOEE . M
EERMWHEMAGF 2B, JF T Rk
Ae 4 (Ng3T3) . A Jilid 4 il (PLETCs) LA 5 %
Z e T4 (iPSC) L RGN /5 A | — 4k (2D)
B =4E(3D) . ERSEMEES A" PDMS .
P T o T8 A . A ARRR . B
WO T A0 0 R R HIAE, SR, PDMS {7
HEARRERIERSB I . AR 505 7 0% B 55 Sl
PIRREAT) THMIFHINFMAE R, Fli, PDMS,
B AR RE B T B B ARG 5% 2 A s Ak AT
FE R Y FE AL 0™ SRR [13-14 738 30 fb 22 3R 1 7
A X PDMS 47 e TH otk , R dF T 40 BB S
g, XSk 2 ks O, YT
L5 2P, Jastrzebska 251N 1 2 I 4 bl B A
2 ( poly-L-lysine, PLL) . £ i% # [ ( Fibronectin,
FN). JFEH (Collagen) ()77 =\ fE#E T Balb 3T3/c,
HMEC-1, HT-29 #fijifi7E PDMS 2 I () 35 B 5 14

B J1; Yoshimitsu 2SR LF i HE H (FN) . J2H5
% 4 H (Laminin) . &5 8 B ( Collagen) . B it
(gelatin) X PDMS #4797, EW] 1 47 4% &
M. EHEEAIRIEER . BHREA BRI
HEANE T 2 B8 T 40 201B7 hiPSCs Fff 5 . 345 LA
K AFREFRE ST o Ak T i o 1 /e = P i B R
WREARKOERIR, PO AT
e ) 20 L B, 3k e A 2 TR R PR 0 v Y SR )
HAEIM . fCEEY S TRE, B, LAE K
T Y AN B B R L B IR 43 RO A R L
SEHLE A OA B AR E o SCHR[6,171% B
MRE FEARZS T B P I 2T 24 240 i %o 4 260 4 %) 7 RE
RIEFUEEFEORE T 3~4 1%, Fm R Hr
f i, BRI Z R 200 pum B 45 0801 32
LR E L SRR N R 6 f5 5 SR, SCHK[18-19]
i BUR =N B S L T W N B R S TR TE R 2 1 O )
. S SO AT, Giulitt 25258 T
HE 5T 1) 3 2 E T 5 1) B B 48 R A 7 X PDMS Ot
F R T R RS LA A (C2C12) . A B £F 4 40 g
(HFF) A K A5gm, 455K, PRl (Al
g EETEE AR THMNARK, 251,
T AR b A A %) 355 3 2 R R SR H8 AR S 55
PATHAE o

R 2 HAg AR FZE MBS Z —, Xk
S I 9 40 B 04 B 5 A T4 7 IR e 1 AR R
JEALER, [RGB A M F R ik . ©F
3B VAT T RO AR R b g A0 A A 8 3R S oy
B ESCTE R R . BRI R R
e FF g A R R B S R i = A B . AR SO TR AR
T —Folr {7 Al ) PDMS-BEES S 4 0 e, Ot
AT TR B AN A (HepG2) 35 5%, £ %
HEOL R MR R . MR
JE AV W B DA R R AR 4 AN PRI S A b A
B sz, DU A Som 45 0 i b s 40 A Y 855
FEMESF

1 #MR57E

11 FERA., EH58E

U AN bE HepG2 (I T L3598 7 M2 1 6t
RIGEGA AT ); DMEM filiidest: Jad s
(FBS); JCiif PBS His D-Hanks ZEWiiit; 74445
(AL ) 3 0.25% I il (5 0.02% 2 — iz 4 Z, g
(EDTA)); ANJZ£Fi%# H (Fibronectin, 200 pg/ml);



55 2 3 T %, 5%: PDMS-BEIERUREE A [ HepG2 4% 57 55 5T 181
i & B2 ( Polylysine, 0.5 mg/ml); JiX J5 & 4 ZERINE 1 PR o R HEOE T BREOE Z0

(Collagen, M Tl fz )ik ) ; 7 BE# (AO)
AL Sylgard184 %Y 5 — H JE ik 4 ¢ ( 52 [E Dow
Corning A7) ) ; HQ6100 B T (K 244k T )5 %
SNEEYGCAT 5 FM-360 B BEHL (HLM BT ID AN & A
BN T] ) 5 Harrick 55 85 FARE VENL; 2808 B8
(Nikon); ZMjEEEF#46
1.2 MiEESHIETSHE

ORI A PDMS 5288 A s & miak, b

JZ PDMS A 6 25 VAT EUEIE (K< 5Ex . 10 mmx
0.5 mmx0.1 mm) , & 18 ¥4 5 73 ) 1% 4% — 4> 5 AR

5mm, T 5 mm PRGOS T AT i 8 R 2

75
50

(a) B R RO ARt &

TR, BARZ U SCEk[23], FEmRAN T Bk
FEFEAR 2R 100 pm BB TREZ , JfE 4T
ENHLR I R A& I I BOCHERE . 2E4M 5
‘#i‘tiﬁﬂﬁxﬁﬁﬁﬁ‘ﬁﬂﬁ MG 70's, ZJ5 H 1% Wil

S UG 3B BAASE, FRF PDMS 36 57 5 [ 4k 7
uﬁiwﬁuy1@nm%TMLﬁm&L,A
2560 °C FIEAL 3 ho % [ 1k )5 ) PDMS %& f,
F -3k F7 L A5 78 S0 38 95 0 1LY 1A i
AR IRRIE G 58 R i T AR R
R L PDMS-3 38 0456 F o

(b) it A B =AY

E 1 PDMS }&%mull.*llﬁ\}:ll_ H_(%
Fig.1 Schematic of PDMS-glass microfluidic chip

1.3 HepG2 MAuAYIE

Xf N 95 40 AR HepG2 HEAT SEI6 58 H WL 1%
F5, R0 A K F 80%~90% I 4 B I HE AT Jigs il
AhER, WS BT E.OHLH 1000 r/min #5.0 4 min,
EB B, AT ml &R BON 10% 1)
FBS ) DMEM = 15 77 JE s 2 M, 2 240 Jf B
N T2S ¥R MR, AN S ml A & R B4 Bk
10% [¥] FBS ) DMEM =it 15 #5585 56 sl s 75 i
RIS A TR, JEFEA 37 €, 5%CO, #i 57
TR R, TR SE R SR oSl .
1.4 RESE L HepG2 4k £ KB &

T
1.4.1 WHPXE R HepG2 4 A K 52 i

L ERE A (FN) . B#iA MR (PLL) . KR
5 1 (Collagen ) FF 47 4 38 18 JiS 35 A% B 185 2 1 1& 1
25 XA [A) A 5 0 0 400 L A K B RECSR . o S TR o £
HEEMH (10 pg/ml) . B (0.1 mg/ml) . WJHE
F (0.1 mg/mD AL . HZ R KL 100 7 &
FRAEFRNAN, e HICH K Pk —imiE, 7
FARL WA L 10wl A2 85 N 380 38 — v 1 A fG
PR X 3 T JE IS A B R E AT R, R A Lk

AUNESES

WS A RS S IR 1 h 30 R R e,
Ja FSR T 1 h 25 . HepG2 20 i i<k &5 A0 Fi 7
FAb B, ISR B0 e R B 5 3 O Ak A i % R #
1.0x10° A~/ml, FHRS AR EL 5 wl 40 B W A
WA P, PR AN A R B TSR,
ML N AGE B TC PR K, e 8 35 3% LCE T 40 i
B IRAE P IR . o 40 M T IO A0 P U BE S, 7E
TH — 0 B A R T PN I T 0 R RR S Ak s b R,
12 h PEAT 40, IFT 24, 48 h X4 IE & 515
PEREATIC SR 5 50T
1.4.2 FMIHEFN S BE XS A L HepG2 A AE K Y
A

TEB O f0E 18 R AP R A b, BN
[) (%) 240 i 2 b %5 BE X508 B b HepG2 4 A= K 1 52
M o SR A0 A I B9 60 8k 9 F 47 i 3 3% T A e
HepG2 4 il A= 1 22 %5 3500 J5 2547 5 F1 Je il 1 b Ak
L, BLOUWE S AL A 10%FBS 1Y DMEM =4 55
%%ﬁ%#ﬁ%aymﬂme,mm¢4M1

3 b 4 o 2 B o B 3 R AN R S AR
Lﬁﬁuﬁi%%%%,ﬁﬁmiﬁﬂ%,%h
AP AR S 5 iE RS T IE S 5 b .



182 b T R %R

1.4.3 FEFRIE MR XS R - HepG2 il AE K
1) 52 ]

5 S o P I e R S R i A K A R
M, UL DMEM ¥ 3R 5 0 3L, 437l Bl & FBS
RN 5%, 10%, 20% 1458 4 40 i 35 75 0 .
BUK G 00 R, 8 R B A LA B 4 i B2 0 43 531
e LR PR S8 A5 1 HEAT 1R AN M A G A
RN 25 5 A3 LA b 3 ol ofi 375 e 3 ) 3% 3 ik ok
IRE%, B 2hieil, FrdifiAEKH] 24, 48 h
I I S S5 IS R TiE SRS T
1.4.4 FFRFEH RO A L HepG2 Al A K
1) 5 ]

2 7 B2 4% 37 5L T 4G (%) B[] ] B X0k R |
A K R s . 7E LR AR A A i S ml L 2E AT
SR b HepG2 4R 55, 705l 8, 16, 24h
X 3 ol A 5 A B (R () B O E AT A SRS, R
Ki g% 48 h 5 Xt A & 5 i A T ie S 5 5007 -
15 fMimESRF ES5%% 6 7Lk HepG2 4 ka

KTt

FE LR 4 Tl 35 S RO AR 0 S ity b 1E AT B0
A b HepG2 AL 5535, I 51651 6 fLAk
AR SR IEAT A B, B AR 3R O T 4 e
ARKEGERMN R . B A K BIHY HepG2 241 i 2
TIREE A AL B, B ORISR, b T 3w
Tl 7 S BRI He e, A gk ) A 4 ol 290 i TR ) 40 S
5 ke i o) R R Oy =K% kS Ik 4 L T % A
AL, 29 100 4> /mm’, 45 H b AR FR e Bk
fRJG 9 2 T 2R A7, LA B9 41 i SR A% 42 i 4
MudE 3R AT SR . T8 20, 1, 2, 3,
4 d XL S S IEE TSRS 0T

G G/F G/P G/C
2h- - - -

2020 4F 5 42 %

1.6 HWREFESREESHT
A A OB A SR B S Wi B I R, W
ZE T USSR P A IE S . LA g
TR T BERE SO Y IR E . FOLYLRL T e
FEEA A i B e, 6 ﬁﬁéﬂiﬂﬂﬂﬁﬁ'ﬁfﬂﬂﬂﬂﬁ
DNA 254, FEFUROGIEK 488 nm T 1E 40 & 4%

S, T I T 40 B v A R A Gt i kA T
RS, SUVRLEE A TR RO . MR A
HIC B 0.2 pg/ml (Y Y BERS Y, R H B 590
F R A AL A K B R I ) R s SR R
BERES YL, EEGVER 3 min 5 T2986 WA T AR
itk i Image pro plus B4k 11505 7 B i
PO wERE e e g 8 AT 40 I H i GE Tt oy
Bro ZRMLAE5H AR (24 h) E XN (N;-N/Ny, Hodr,
Ny RS —RANMIEL, N, M5 R A%k

2 HR5WIR

21 BEREARCHEYLEX HepG2 21 A Bt

EEKZ N

XF BB AT, B R TR ) B SR I Ry
P LA BEBN . 9 . M B B,
FESE 0 JRR M5 (PS) 40 b 15 5700/ 3% 1 28 50 A o
B B R A A v R KM, AT ) T A
MR FER AR . SRS #EEE (FN) . R AR
(PLL) . IR (Collagen) Xt F i3 18 dE 1T 2
T BB, 25 48 [m) 60 9 ) 1 0 400 O 66 B A K g
Jo B2 AT B 25T HepG2 40 i 76 A 7]
Bf E) 5 A B IR S L, & 3 Sl ook 4 i o S et
ST ARAS (R 20 L (A i e L SO TR K. G, GIF,

300 um

2 AESHWIERATHIEES HepG2 #f 12, 24, 48 h ALK SE
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Fig.4 Proliferation curve and proliferation rate of HepG2 cells under different cell seeding density
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Fig.5 Proliferation curve and proliferation rate of HepG2 cells under different matrix serum concentration
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