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Cell seeding for large-area tissue construction in bioreactor

HE Yan-na, ZHOU Yan, TAN Wen-song.(State Key Laboratory of Bioreactor Engineering, East Chi-
na University of Science and Technology, Shanghai 200237, China)

Abstract: Objective To research on cell seeding for large- area tissue construction in a bag bioreactor. Meth-
od Atissue engineered 3-D model system was developed by using human fibroblasts and porous polyethy-
lene terephthalate (PET) polymer scaffolds. The effects of shaking speed and initial cell concentration in sus-
pension on cell seeding kinetic, cell seeding efficiency, initial seeding density and cell distribution within the
scaffolds were studied. Result Under the experimental conditions, the process of human fibroblasts seeding
to large-area PET generally followed the first order reaction kinetics. And at low initial cell concentration, the
seeding efficiency and initial seeding density decreased with the increasing shaking speed, while at high ini-
tial cell concentration the results were reverse. The cell distributing uniformity all decreased with shaking
speed increased for all different cell concentrations, but there was no significant difference in uniformity be-
tween different initial cell concentrations under the same shaking intensity. Conclusions The horizontal
shake seeding method used in a bag bioreactor for large-area scaffold was approved feasible, which pro-
vides basic foundation for further optimizing cell seeding method for such large-area tissue construction.
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Fig.1 Schematic diagram of bag bioreactor
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TabA Effects of shaking speed and initial cell concentration in
suspension on cell seeding kinetic constants

Co/( x10° A~ + ml 1)

n

4.0 8.0 12.0
/(r+min~1)
- -1 so-1
kapp/ min kapp/ min kapp/ min
60 0.0393 0.0241 0. 0037
100 0.0291 0.0176 0.0033
200 0.0229 0. 0067 0. 0035
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Fig2 Kinetics of horizontal shake seeding with three different shaking speeds and three different initial cell concentrations in suspension
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Fig.3 First order reaction kinetics for horizontal shake seeding with three different shaking speeds and three different initial cell con-

centrations in suspension
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Tab2 Seeding efficiency and initial seeding density in matrix after horizontal shake seeding

Co/( x10° 4~ « ml~1)

n 4.0 8.0 12.0
/remin™) A/ % B/ A/ % B/ A/ % b7
(x10° 4+ em™?) ( x10° 4 + em™?) (x10° 4~ + em™?)
60 35.0+0.6 3.2+0.1 21.5+2.0 3.9x0.3 15.9£0.1 4.4+0.0
100 28.0+2.0 2.6+0.2 23.0+£0.1 4.2+0.0 24.0+2.0 6.7+0.6
200 26.0+2.0 2.4+0.2 26.8 £2.0 4.9+0.4 39.0+0.6 10.7 £0.3

A; Live cell seeding efficiency; B Initial cell density in the scaffold.

2.3 HEFERARSEFEENARESIEZTH
HAEIA SRR

ME 4 5 LLES], FEF—RRAESREE T,
S RTE SRR 43 A B 3 50 P R B o i R R R Y
BEINTTA B TR T A0 ] 5 5%, 2 4 40 B
BREEH 4.0 x10° ~/ml F1 8.0 x 10° A~/ml B F9i5F
TV 240 B A5 28350 BE L ASSARBL , 4351k 60 r/min
] 89.8% F1 87.2% ,100 t/min F [ 80. 7% #ii 82.
1% 1L J% 200 r/min F {4 72. 5% F1 72. 8% ; #IE 40
BWEREN 12.0 x 10° A~/ml B, 4[5 5% 18 T 59 41
J 435 25 B R B b AR B A O T A% o

3 itig
BT =4S 200 R R F IO 40 M B F oy i dh

iR s 2 g U NI 723 R T R L
SCHAPRR ST RTERIE 0.02 ~2 em® X F R EFIL
ZAAE RE I B AP 5 R F R UGB £ /. Halberstadt
sl IR A TE R A SRR 14 1016 em x
15.24 cm ff) PGA/PLA XM B BA — R FR R
G, SR ARV L T TR SR (R ER H i AR
RIBAEAAT o AT FIER R TR SRR
&, TR R AR S 4 p B e Ay A T
TR H SRS A B TR RE 3 A
FEHER R ER S G B A P B R A
TR0 PR A 38 R UE (3t 1 4t L P9 B R R 6, AR 3
A EAFRES T 38 S SR h i & =
AT 0 A4 2% A R T S R Hh 4 -5 4t L [ P A B
YEFT , RS IG5 A0 2 M 25 ¥R 8 PE R AE WAk 25 k5

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com

TR, 5. RAEYREHBEMIZAERALOEMBER
HE Yan-na, et al. Cell Seeding for Large-area Tissue Construction in Bioreactor 43

100 ~#53% » / (r-min-1) [l 60, 80, (1100

Uniformity / %

Co/ (x105 A~ -ml-1)

E4 HEMEBHERSEEENHEEIRME DS HE5ERN
#m

Fig4 Cell distribution uniformity in matrix after horizontal shake
seeding with three different shaking speeds and three different
initial cell concentrations in suspension

F5) B AR A3 A wT LAk SR SRR R X 4
MR B A KA KA R, AR TIRF W REHASE S
H,(Ji/g_“l,{:t[Z,IZ,B] .

TEASSE 2 Aip I B9 AR rp B AIB ] T 53R 4R
AW I A, AL A 3 IR AR AL ) S A R X e Ak
P K PRIEEF 5 ELRE PRIEARITE X 4 Bl
A7 B ELEBT T, & DK PR AR 2 R T AR
HAR RS —FPEE & A T NIBEIR
T AR = 4 ST IR AR 40 M 12 Fh s A0 R R SR
JE TR Bl 2 g BE R S M A 2 Rl A SR 2R, i
TS K R 7 AT IRABT I . TEHRIE 7R

SN 20 MO A R B9 R R A SR R
P R A 0 P R B R N [R] B B i R R Y
Zh12 AR XL N R B W 2 R K %A Sl
S HERR AR IR R B R A LTRSS ATRL R B
WorA o

FEZ R S SCER AL S R, 240 LI B 21
SCH R ET R T8 B A N R ISR Z A B
e, ZLBEERNE . ORFRFEEEL
PAFEE 2R X3, @B FIZ AR Z [ A EL 45 6
OS5 REA L, @ SHMmm A X", H&
REPRFE B BN I, — 75 T] 240 B S SRR 47 2 B R
MR N, 75— 100 240 R S AR £ 4 Y i
Hof 1) AR, AR MDA 4 I o 7% T 02 24 o e gk B %
1.”][3,15,16] .

FER MBUSCERMBHEM LR, 258 fh 41 i &

U BELARRHT , W TR R R K3, AR A A 52
AR BRESRE TL 2R3 0, (E2 (7] ik 240 R S 2 R
Y -H o )22 L, B 440 R O 5 S SRR G BE 3
T o (EL OB/ o 244 0 4T 8 9 2 SR B 1 N, PR
Sl KA, AR AR B B S 2R s BB o (ELR
240 P 4 - B v R TR L R A M 4 T R
IR T A MG B 20 SRR B, MR 1 4 i
HeRhEh DA, R LR T RS
Ty SR (1 5 W0, DA I %ot 22 v B ) < 3o BE R W AN Ko
TR — BT, B S 0 AT Y008 5 O A, b
Zh e B o R YT A M R A AR
B Eh A B SCA R R T B 32 AR X R, B 2
BB IBE SN , 456 18 4 T 1K) 20 M AE i A4 7 2 K ol
SRR T, B A SRR AE T Y
20 LA R T b, SRR T 19 32 (R K IR TE 4+ 3L
BN BB T 2 g

H ARSI RS STIRAR AR
IS AU - FOB RS WIS IR, AR BT Y
A N A AT UK S A A R SR ARG, A
{EA I T3 i A0 A B R FH 2R, 3k 20 A0 O 78 S22
S A0 , T B BRI B A R B LR
BB A YR N A R R S RO AT e A AR A B
M, AR5 SR R AL 40 Sz A UARAG 2B 7= TR AL H AR
TR BT

SELHK:

[1] LiY,MaT,Kniss DA, ef al. Effects of filtration seeding on
cell density, spatial distribution, and proliferation in non-
woven fibrous matrices[ J]. Biotechnol Prog, 2001, 17(5):
935-944.

[2] Vunjak-Novakovic G, Obradovic B, Martin |, et al. Dynamic
cell seeding of polymer scaffolds for cartilage tissue engi-
neering[ J]. Biotechnol Prog, 1998, 14(2):193-202.

[3] Ouyang AL, Yang ST. Effects of mixing intensity on cell
seeding and proliferation in three-dimensional fibrous
matrices[ J]. Biotechnol Bioeng, 2006, 96(2):371-380.

[4] Kim SS, Sundback CA, Kaihara S, et al. Dynamic seeding
and in vitro culture of hepatocytes in a flow perfusion sys-
tem[J]. Tissue Eng, 2000, 6(1):39-44.

[5] Ding CM,Zhou Y, He YN, et al. Perfusion seeding of col-
lagen-chitosan sponges for dermal tissue engineering
[J]. Process Biochem, 2008, 43:287-296.

(T#% S8 W)

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

