% 6 ) =

2013 6 H

ACTA POLYMERICA SINICA

% j:li No. 6
Jun. , 2013

REs 2 FL X RBEM A BB E BT 4 M iE 1
BETHHSNm

T % % B TEER™

(REYHTTIRRZEALEE EHREESTR¥R LI 200433)

OB W EERE R TR T S A1 B R LSRN SCHE (PLGA ) 2 LS4, 4> i e 50 mg, fL42 200
~300 wm fLEE AWK T 90% ) PLGA8S/15 Z L7 J7E 10 mL B R 45 22 i (PBS) h 37 CHR AP 24 J4.
e it VB S 4 — K, S T I ] Y O e T8 A R O I A B S R BT T 400 i (MSC) Yy 35 37 W sl B 3 TR
w0 P B A 2L TR O S S e A A B T I ARG e R Al e € R e A T Y O 12 7 R i
WX MSC i3 7 FKCE 73 AL BE T B SE . SEHR 25 R R WT, PLCA Z £l ST 28 b1 6 AE PBS i i W I A, Lo &\ R
F LR AL LB T 23 A [ R R A R 5 R A R T A BIE S R S0 A TR R R B X MSC A B
B2 B, 6 MSC B3 7 (H84 58 LA R ke 231 189 TC W 355 Y 60 T R

KB ORMEE, R, TN, A

2 FL S AR A 20 20 T A R B T A A 4 4
i 41 JE B A A, 48 b T 40 B R B T AR K G OER
B LU 2SS TR T S TR (PLGA) 4 2 11 5% i
P T FG R G 1 T AT 4 B T R A R T
el e PLGA DA K BRI MR (PGA) (B
FLE2 (PLA) 55 i D 5 58 Wi 76 K W 35 5% v vl LK
fife . HLZ 7= W R e AR 9 AC . A K i SOk A
T ULH SR T 00 £ LS R T M e
T R AT T R A R P i A W 2
PR R B £ LSRR TR R [ 4H 41
RG5O TS B B R 2 B AT A R
K] 46 A R RGP B R B R T A
X R R fife SR R A A 2R W A RE B 0 DR SR R
25 22 LS B I it ok R R A A A S R B e 2 —
ANE AR 1 ) B

RERI R — D E RIS A, bR
TR AR LY DAL 38 2 SR AL HE T A IR R W)
FpIE] 8, B A ORL ] RE S 4N B B A
PRE N . R, T 42 25 4% FL A A Y ) 52 ) 2 — Tl
B ATEM 7 1, T S 7 s b IR TP 400 7
022 4% [ oA ML A X T 2B W B AR G 7 5 6 o
For I - B 2z — . SRR AR e B B A 7 0 1) A0 i B

PEE A 4 3, 4] W0, Ignatius 57 % g T
PLA (PLGA90/10 (i H {50748 LA 5 GA fy it
R A ) B 53 5 A W R 3 5% vh Wi (PBS) v 37 C I
70 CZ&AFT 10 K (R 7= Py xF 1929 Bk F 4k
0 i (¥ 5 1 ; Huhtala 257 §F 58 T PLGAS50/50 .
PLGA85/15 [ 70 C () PBS rh & it 24 h [ [ fit
FEIRE N SRR 1 B AN AR | B T AT A A0 R
8 Z2 Fh AN [R) 28 B 40 j AR AT R 5 5 B G AR
S PURESE T PLA SREBIKOE S M 2K
IOAE AN EE FR 5 37 C 4R R4 48 h i 48
T D S S A0 5 A AT ) 4 R S A R A
HF B A A 7 ) R A LA AT I 3 Y AR T
M, N — A~ THIE S5 T 58 TR 28 b RE 2 A 9 A 25
R A (0 B4 L. 3 S8 g T8 T AT b Y SR TR b R} % fi B
[ ERF S, I LA 2 5 88 T X A R A K AT
S . BR TR 2SR I B A — AR e R R
TF TR T 25 22 L 30 B0 A 300 A0 I8 e oot A o, LI Ao 7
Wy VR K AN B T R ) HL R X A A B
RELAY o - 40— B 17 i EL 30 4 1) B B R I
T4 s (MSC) By 4K S A= K& oAb 17 o 2 B A A
FSE M 7 20 20 T S 3R ATS 9K 2 A H Y Al ()

i

= PRALE A BE 1 80 AR % £ 5 2012-12-31 Yt iy, 2013-01-26 & H 5 8 58 5 &0 5L fili 0F 78 & J& 140 (973 %0, 5 B 5 2009CB930000,
2011CB606203 ) Fil [ 5K [ 2R B 2% 3 4 (545 21034002 ,51273046) 35 @y i H .

=%l THIK & A , E-mail ; jddingl @ fudan. edu. cn
doi;10.3724/SP. J. 1105. 2013. 12439



756 5 4

?

i 2013 4F

%

PR P9 B35 v AR R AN T 5 A BRI B TR Ik 3R
P2 22 L S AR AR R A 1 I it 2 A R 2 sl S 1
P A% T, A SCTARTE R AN T 37 C i
PBS [ IR 5E K PLGA ZAL 08 T Hh il i
B JA ST e PBS, DUBI B SR I H AT R R
A TE AR S 5 ) 8 i P 055, 81 g fige 1k ] 08 24
Jil o 28 5 AN TR) A 1 1) 9 PLGA 22 L S 3R 1 %
itk BTN A L 5 SR T, 5 56 X MSC i 7 A
AR ISR A 1 WS

(0]
oty ool
O

Any influence on viability and
osteogenic differentiation

{rvitra degradation of mesenchymal stem cells?

for 24 weeks

Fig. 1 Chemical formula of PLGA and schematic presentation
of this study on effects of degradation products of PLGA porous
scaffolds on mesenchymal stem cells ( MSCs)

The degradation media were replaced by fresh ones weekly, and
part of degradation media were added into culture media of MSCs
in a volume ratio 1: 4, and then in vitro cell viability and

osteogenic differentiation were examined.
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Purac A W) @ ALEN, Bl K GAL2 A BRAE, 4
Braf; SAL B+ R BRI S AR IR AR,
vt 5 WA~ R A BR 22 ] o B s S e
AR TR BRA B 43 A 4l 7Y vk
Tedia 24 A, (434l ; PBS, A B (AL 8.5 ¢ &
EHR 0.2 g+ ZKBERR A 4N 2. 85 ¢ MIWEIR —
2027 g T 1L EB TRk, pH=7.3 ~
7.4) ;% ## DMEM ( Dulbecco’ s modified Eagle’s
medium ) 2 ffl 55 35 3 = BE DMEM 40 i 15 75 3% iR
A= 1M 7E (FBS) | e F - — i V0 & R (trypsin-
EDTA) ¥ W M F & -4 % £ ( penicillin-
streptomycin) ¥& & , Gibco® | Life Technologies 2\
A)33-(4,5- 1 RRmE w2 ) -2, 5 - R Kk I e IR
Eh (MTT) My ZE K AN B-H il B2 g T IR i R -2-

1.1

WAL EL ([ ¥ (Fast Blue RR) % {4 35050 & A1 —
FF A (DMSO) , Sigma-Aldrich 23 & 3 2 Jf 7E I i
F & ( Live/Dead ®), Molecular Probes ® | Life
Technonlogies 2\ 7] ; CytoTox 96® JF it &+ 14 4 iy 7
PEAG I 0] &, Promega 23 .
1.2 PLGA S L EMH &

I 3R /R 1 B il %5 PLGA £ 4L
2RO b R T b o R O ik 4R
200 ~ 300 pm 7 F2 3 [ AR 1 b BOAL AL B
PLGA I T &M ke i, in A S8 AL s BofL ), 4 1
WE IR IR B ). FIR B (2 g PLGA, 25 ¢
NaCl) A A #il £ 2 (42 10 mm & 15 mm)
RS 24 he SRR L BORE, B T 3 KUBE
24 h sk A wl L. ek LB E TR T K
o TERE BRI SR IR A SR T, 2 h e
—WEB T K AT 6 ~7 firKIG , F AR R
VAT YRR DN 32 1 YA T R 7 ke B SRS T, e TR UE , U
W15 2 1 22 FLSCBR B 2 LS LA R TR R A
1.3 PLGA ZFL.ZZRMERE

e A 2 AL SRk IR RE T
B2 10 mm B E 6 mm L FL A, R4 50
mg. X 2 FL SR EAT $E v 3R T 2 2K FE B B T
LhEE o Z AL SR E T 5% L EE R E A
FER)J5 ¥ 45 75% £l 5e il SR NI AL, 3=
1 30 min; ] TCTE #Y PBS ¥ IS 4 LB 6 I, TR
30 min. DL E 2P BRI TR KCF 2 TR A 5 TS 3
BN ERAE. BRI B Ak R IE AR AT A
—E B KPR I 22 FL SR 00 A B B A S 36 1 T £ 5
A5 U, A BB PR Ik e it 78 93 10E A SO N AR B L v

IR 5 B TAL B ) SCIREE RS B 1S mL B A
(Costar, Corning 22 &) ) /1, il A 10 mL &7 100
U/mL 75 % £ #1100 wg/mL 4% £ 19 L1 PBS ¥
W, BT 37 CRE T AR R S Hh R AT R i S
TS 4 ASFATHRE M, WO PBS B fif 5 )
pH B 5 VRAF 5 SE 4 T A7 R A A8 i 1) PBS 7, F%
e IS ] 3% 24 .

WO B SCHRME i Sk BB TOKIE S TE R
23 AR R R DR A AR 5 AR 52 36 4 R &5 TR, )
SCHERY BT AR R R AR AR A s R A e 1
WAL R 5 P4 A B (SEML, TS 5136MM,
Tescan 2\ H ) WL %€ [ fiff S 28 1 R U) T 30 /b B A
an T PO A R R R, BE 2 3 0 1 (L (GPC,
Agilent 1100, Agilent 22 & ) Il i 5% 42 5 & W) 19 73
TR TR
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B L BT A M B OB 2B 7 K Sprague-
Dawley (SD) K Bl (55 Z 4B K%, BiE) IKE K
BRI . S SUHE G 5 R AR E SD R R IR T
T5% LWEHEAT R LT RS TE G G h . 5Y
BB, /N0 R R A B FILIY B L BCE . BY
J JBE B W 3 OG5 B 03, B BRI, HIRHE DMEM
R R BRI OR A A B RS R R B ) 15 mL
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PRI B0 A5 B Y A B P DL T H R BB 1Y
i % Fh . — 4 25 em’ 8% 323 ( Costar, Corning 2
Al) L 7E37 C 95% 1B E 5% CO, & it 2 F 40
M SR i E B R 2 KR, A R 5 vh Uk B
I R UG 78 25 452 A 86 PR 200 D, oA I 200 i A% 8 0 4
JH A 55 2% B A 1] 75 Jo 1 4 i U O R A 5 W TH
BEFEWIAKT A0 M 35 3R W AR 4 3 Kl — Ik
B EE R 5 W, 24 A0 M Bl OIS 1Y 90% i, A1) ]
Trypsin-EDTA ¥ W 1 1k 40 M 4% A8 55 — U8 4a
JHL I T T 2 1 A 40 i S 5
1.5 ZWHEE

BRSO & (B iR PBS ¥, AF 0 %t IR 52 5%
H) 554 B 55 8 JA A 16 FAFNES 24 JE Y PBS BE
f L 53 590 LA 20% 1 A4 FR 23 o A 85 SR b (AR
& GB/T 16886.5-2003 FI 1SO 10993-5. 2009
(E)), B & 15 2 £ 28 0 40 B 35 572 W f B i =
W GG A0 MBS R W B 70% IR DMEM | 20%
PBS [ W . 10% FBS 2H 1 ; J5 1A % B 75 5 W i
70% = ¥ DMEM ,20% PBS [% f# %% .10% FBS,
100 nmol/L Hb ZE K #1310 mmol/L B-H i #% B2 s
150 pwmol/ L HT A it AR -2 - R 5 2H 1.
1.6 ZLEAR SERK N

FLIR i Ul (LDH ) 77 76 T 40 M 57 b, {4 20
it 85 K A 7 A BOAE T I A s 40 W 2 AL Sl
i AR AN B9 LDH B T 40 A A 451 0 7
JE & F T 40 0 R D O B — Bl Tz A A O
W BUH AR MSC DU D5 JE K 5000 A4 i
fR 4% FE R 2] 96 fL A ( Costar, Corning 23 7] ) ; Il
BEG6 h J5 4k, INA & A 20% PBS [ fifk i 1 44 A
Fi IR W 200 wL 1535 1 K985 #IH] CytoTox 96 iad
70 6 G 0 4% 2H 40 O B SR MO AR B LDH 5 . H
T E O ] PBS R i W0 Al i 35 5% 41 Sy B 1 X
MR U 53 b — 0 R ZHAER I 4 h w45 L A 20
L A Ry BH PR G B N0 T T 2 B R R

50 pL ## 2 55 hh— e 96 fLAR H, In A KT i L
1 50 pL RYRG Y, i T #OEEE 30 min; J5
| & L A S0 wL Z ik W, AT BE AR AR
(Multiskan , Thermo Labsystems ) I 1 ¥ & 7F 492
nm [ WO BE, LLBH PR X RE 20 e O B AR
100% .

1.7 ZHHE%E;E (Live/Dead) it &

AU MSC, LA J5 B 2K 5000 21l 9 2% 2
g 12 FL Hz # ( Costar, Corning /A &) ) , W5 EE 6 h
JEH, A E AT 20%  PBS [ fifk W 114 200 i 15 77 W
1 mL #5355 3 K. W X837 45, JH PBS whisk 2 K ; Bl
J 45 FLINA 400 WL 3 i it # (9 Live/Dead f¥) PBS
VW, TE B IR AR R B E 30 min. HIE) S BT
(Axiovert 200, Zeiss ) X 44 (44 iy i 17 B 375 A 25 F0
P EE .

1.8 MTT #il

W AR MSC, PUEEF-J5 JE 2K 5000 4 i fr) 25 B2
%) 96 L 42 1 ( Costar, Corning %% ] ) , W B 6 h
JE B, A S AT 20% PBS R fiff i Y 240 1 15 5% 1
200 pL gr 5l 5398 1 KA1 3 K, 9K J5 B fL AN A 20
pL MTT §9 PBS ¥ (5 mg/mL) 75 240 i 15 7% 4
BEE 4 hoo /o M4 TR B SRk AL A 200
pl DMSO i# i MTT 8 1 40 g 2 s 4 rh i 3% 30 2
It SR T B 30 D ) —— 5 5 4 A Bt
) T Ao A SN 2 5 VR FE 492 nm B WG K O ]
H 1 RIEHWOCEEENE R 100% .
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B W 2 I ( ALP) J& MSC [ J% B 40 i 4 1k
IR — > AR & BOH A0 MSC, BLA O
JHE K 5000 /> 41 g 1 %5 B Fh 2] 12 L AR ( Costar,
Corning 2y A ) , Wi BE 6 h JF M ; IMA &% A 20%
PBS [ i 1Y CE 15 S 1 mL X MSC R 47 &
SR B T R, 3 KRRk S R
70 U0 B A HT 1 X ALP AT Y 68, 1) 2] S 5
AERAE Y T W . IR ZS o) 5, LM A 1 mL
DU S PR MR I e e €015 3 1 1 o W B, I B 200 L.
Ve U B 7 BT 96 FLA, ) FH AR (S i 3 W AR
570 nm R G RERAE ALP (5 &

2 #RER
2.1 PLGA ZA.ZZEHIKR

FIH = B Rk F iR k& a8 T
PLGA Z L3238 X & —Fh 40 5 7 ik, I ik
BT L KRFMEZUGE T AR SO S



758 7e

=

%

i 2013 4F

%

fiff I B AR TR A A A A0 A R R B 5T T
37 °C ) PBS (i £5 28 3o Wi Y 7 Ak B A1) 7 BB 4K
SRS 24 TR B EUCH 4 SRR T A RE B
R R PBS. SZ AR B RAEIE v in R SF R ECH
10 mm {5 B 6 mm ; Fifi 5 R 00 2R AT, SR A1
MR /INEEAT B 25 AR (B 2 R 3 (a) ) . A 2556
24 JE| ) S 28 R HG ) B S R FEAR T 2% (3

() ). 3o X e fifp S 42 FF i 155 4 b 3, R ] SEM
AN TRIE S, 1T LR B PLGA 2 AL 3 H0 K % i
B CE 2 g 0 J8) , FLA2 K/ME 200 ~300 pm 22
i), FL 55 L 22 1) A 6 o 1 34 3 P B A i 1
17 LA B /N %, HAL S Lz ) i % 8
PEB WL 22 (18 2) , FLBR A 256 24 FRIFRAR T 1%
ZeAi (FE3(b)).
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Fig. 2 Gross view of scaffolds and cross-sectional SEM images of porous PLGA scaffolds after in vitro degradation for different times

i GPC M T 3B sk R RS WY 23 1
SRR B B i AT B TR MR
WIFEAR (AT 3R 1 1.8 x 107 [ 2 24 A 6. 0 x
10*) 53 F ik A3 A (¥ 4y T B 5508 5 T 1
FeBl) M, /MBS (Pl ER g 1.5 B3] 24
Jig 2.3) (B 3(e) M 3(d) ). SR FHIE
eI, B R PLGA A B TER &Y, Bk 2N
Sl A AN e R — = — R R, B,
PLGA ) G fifk 38 178 A% A% [ figk 1) BIL 2L, T 9 3 10 %
.

(7 st 00 1 A A R pHLELAE R D T B
WY 3t 7 D I 1) 2R 4T 7 B0 PBS B AR pH (i
14 A AT, >R FH 4 ) 80 980 i 000 45 1) % fige o pHL L 5
it PBS A pH E P # 1922 {5 pH - pH, T LI
s (& 4). nf LU Y i T RE b B9 B i, PBS [
fifp R AK) pHL (L ARG 5 Bl 3 S % I A 10 8] £ 32 1, pH
{ELAY R IR AL R, A i fe 1 pH E 4T3 SR #8 A pH
7.0 FfiT.

2.2 BEFEEX MSC iEAMBE S U

TEINA B B SR b B SR A i 1 K5,
3 3o A 4 77 B v LDH 5 S 14 J5 ¥R 0 B A T
20 B R TEAT DE A, G 4 2 e 2R A Ak Ak B ) 52
5 2 15 Ay FF P X RECZEL (4 4 AR AR T, i o v
FETER K& LDH k3 2 85 52 W b, i 100% )
S5 WO, N [ 5 A B [ %) 2 A 3 A LDH
WA T 5% (FS). HEBR A i o I BE 46 i
FET-/ T 19 LDH LA B S 56 15 22 19 5% i, nf
LI Ay 66 fige Y 1) 200 L 1 2 T 580 11

FIH] Live/Dead 125 & % i A B i W 9 15 77
W REFR 3 K MSC 41 i 547 e €0, i o 18] ' 4
THCBE WL, A () 5 ik P TRt ) e e ROAH LG O J] %o R
LT, 0T 240 B i) AR A 3 R i DL AT T A
J. &1 6 55 4 816 JAIREMEAY TS &L 5 55 0 Ja F
24 JE OB R 22 5, AR B 1 R DR 7. A
MTT J7 ki 58 1 R 3 KANRIS 1, A K
HEFEAR DL R AT, TC 2 A M (& 7).
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Fig. 3 In vitro degradation of PLGA porous scaffolds as a function of degradation time: (a) relative weight (W/W, ), diameter (D/D, )

and height (H/H,) of scaffolds, (b) porosity of scaffolds, (¢) GPC profiles of the residue polymers in scaffolds and (d) corresponding M,

and M /M,

0.5
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Fig. 4 pH - pH, after indicated degradation times
Media were replaced by fresh ones weekly; pH, indicates the

initial pH of the fresh PBS medium, and pH was measured after

one week.

W I B St L 1) B0 5 S U MSC R AT A
BV IR. T Ka, A [ e 0 07 3% BoR
ALP (9% J1. [5 85 5 ALP J W B s (=4, 2
J Y R 7 2 U R WY ALP [T g B i
WL 4 0 1B 265 R e (8 TR 3 T LA e MSCRl 5 23
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O Jil 21 A LU , A [] e fige I ] 559 ALP e (0 S5 RE R
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Fig. 5 Cytotoxicity evaluation of degradation media of porous
PLGA scaffolds at indicated degradation times on MSCs tested by
LDH leakage (n=4)

The culture medium with addition of only PBS (0 week) was set
as the negative control, and the culture medium with addition of
the cell lysis solution (lysis) was set as the positive control

(100% LDH leakage) .

B0 Mo R R R A O B Ui,
WAL 8 P ik b, 5 4 8 (16 J [ fifk v 1) 17 B0
5550 JAR 24 JA JC W 25 5, DAL AR N TRT 7 R T
PLER.
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Fig. 6 Live/Dead staining results of cell culture for 3 days in the culture medium with addition of degradation media of

porous PLGA scaffolds at indicated degradation times

Left column: phase-contrast microscopic photographs observed in a bright-field mode; middle and right columns:

corresponding fluorescence micrographs with live cells stained

homodimer.
200 (11 day IEEE 3 days
150+
g
2z 100t
:'.:é
>
50F
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Fig. 7 Viability of MSCs cultured for 1 day and 3 days in the
culture medium with 20% degradation media of porous PLGA
scaffolds

In MTT assay (n =4 for each group), the blank control was
culture medium added with only PBS (0 week ), and the
corresponding optical density (OD) value of 1 day culture was

set as 100% viability.

h T B R AR ALP 35 S £ 0 R H
DU I g 5 e £ 7 ), e B B 96 L AR Hh 7 I B
AT D 570 nm (9 0 O BE, A B 1 ALP %
1,0 E 9 s, DL b g5 SR BB AN [5] B i B[]
P18 I ff YRORT T 240 L 1) B 43 A I 3 R )
2.3 XTF PLGA Z7LZ MM MSC i
Wit

PLGA 2K B PEEA B EE AN T RS AW E A
AU AR B T R N K R R B AT AT AR
)BT R s g | T R G OGS R A R i
110 A B2 B WE 9, (B2 H A I (] 0% B3 ik 7 ) %

by calcein AM and dead cells stained by ethidium

Fig. 8 Bright-field micrographs of ALP-stained cells after
7 days of osteogenic induction of mesenchymal stem cells

The induction medium in the group of “24 weeks” was
obtained by mixing, in a volume ratio of 4.1, the virgin
induction medium and the degradation medium at week 24
in the process of in witro degradation of porous PLGA
scaffolds in PBS at 37 <C. The group of “0 week” refers to

mixing merely with PBS.

20 B 2 1A B W A AT HiE . AR ORI PLGA £
FLSCRBE B AR Sh 24 8 I fift oo A o 1) B R, %5
LR SR MSC 520 . MSC A7 2 ) 7L E )
M T Z M R AR B R A SUUE EHE
TR MSC i T MU T 534 B8R T
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Fig. 9 ALP activity of MSCs after 7 days of osteogenic
differentiation in the induction medium added with degradation
media of porous PLGA scaffolds at indicated degradation times

(n =4 for each group)

S T 5 T 24 90% FLIRE % ( Sz 9 40 B L
BRI 91% , LA 3(a) ) FLA&2 K 200 ~300 wm
(9% LA PLGA ZfL 342, 45 50 mg £ fL 3 22
1R38% T 10 mL PBS 1, 76 37 °C 414 F M fift 24
J | A — UK. B A (4 3 4T, PLGABS /15
S R AR LR /N LS L 2 B 3
P FLBRR > T A R R R A A (1 2 A
3. LA T R K e, H 2
GPC LR B /R B AW FRAA T W B Tk
(B 3(c)ME3(d)). X AKEME RS Z
RTA9 48 SR 9 45 Ay A0 X B T
PLGA K43 e fift iz 78 2 A1 7K Ak Bt HIL B T T 4 114
T AR R AT A K i TR R DT R A
153 B /N 43 T 5% 58 9 7T LAV 9 B PBS i
Y T A3 SR R A 0 3 N i 1 A
75 PBS ¥ W0, AT 4 357 T KL 5 Bt i A2 T R
5 A it T T4 £ 2 ) 2 ] R AR B R (R 3 () ) T
LAFE th, 5R AC SR A W 4% 11 B I 1) 3 50T e, 26
22 7L 37 A0 WA e 7 W I 1 A A A
S5 0 0 IR A T L YA ) S 8 S X T T R )
S R 3 g 2 B0 e B, e T4 LA B BT
TR WO I TG T A R 5 5 B i
P 2, TR AR xR L AR AL R
RGN PLCA 2L 30 30 W A o R B0y SRR

PLGA % fL 3 2 7E PBS P 1 i, 1% T 52
WA e e pHL AR A9 ARG, 38 A IR A 75 51 19 B4 (451
FLIR ) R AR 43 42k B0 A6 3R 0 34 07 A o A o
AT e i S MISC 1) 58 W) J phy 2 07 T IA) 2% 0
B S SRR i R [R) A T T4 4 R A, G pHL
A7 TR B RGP 4) L {H L 20% B A BLAT 5K

5B — %5 b g 11 DMEM \FBS 1A (B0l {4 P
R ARV 3E 5 1 15 B ) I L AR ) 1 B 3% pH
EIFEADEN TR, 7.2 ~7. 4 EEAMME
K1 pH B DX ], I HARME (20 M 5% 75 W) 0 e B
CBLE 5 W) W AS 6] %F pH s JE 52 53 1 1 5%
i) PRI R AT 3 A HEBR T /T 85 95 W pH (B %
25 56T AU AT Ay 7 A AN [ R B S e ) PR R T 6
TV A AE R A T ) AR RO R W, FRATT RS 22K
R FH A6 BUA 7 1% A SR R A DR Fie Y 3 3 e
W) WA T B 2 B T 1T % MSC B 5% i) {H P Sy AR
B AR D 2 RS R TR 2
Oy B ARAE S 22 5 T DR ER A5 I 2 AR
Hb oK AR B T 5 22 1 40 i SE 58 FRATTHE 5
SC AR S E A0 8 35 W I AT A A [ AR 7L
i Xof MSC 21 Jfd 25 110 5 i, A S =8 %2 2% 58 R [
WA ik I 1] 35 % 76 PBS [ fift 980w 1Y I AT 10 oK fie 77
Ykt MSC 9 5% . 76 A 5256 v, il i LDH A )
([&'5) \Live/Dead Ze o (& 6) MTT 500 (18 7) |
ALP Get (5] 8) LU B st (1] 9) 55 — R A K
AN S 06 45 T B IE S, 7E K K 24 T A A 300 1)
W, PLGA 2L S Z2 1) [ fife W TG b 35 (1% 4 I 25 e
WA w2 MSC i IE 5 16 1 F L 434k

22 2 T 2 U O A 7 A T 40 L ) 1 I 5 R
i, Tgnatius 25 45 1 37 °C 5 70 C R [F] i ¥
%A F 19 PLA F1 PLGA90/10 & 1Y) K& fit 7= W) 4 &
Xt 2 G A B R, AR T dE T
T 1) P A 7 00 A T 40 L %) 446 B0 A — 2 0
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EFFECTS OF DEGRADATION MEDIA OF POLYESTER POROUS
SCAFFOLDS ON VIABILITY AND OSTEOGENIC
DIFFERENTIATION OF MESENCHYMAL STEM CELLS

Yao He, Zhen Pan, Jian-dong Ding
( State Key Laboratory of Molecular Engineering of Polymers, Department of Macromolecular Science

Fudan University, Shanghai 200433)

Abstract Poly(lactide-co-glycolide) (PLGA) porous scaffolds were prepared via room-temperature molding/
particle leaching method,and in vitro degradations of those porous scaffolds were examined in phosphate buffer
saline ( PBS) solution at 37 °C for 24 weeks. Each PLGA85/15 scaffold of porosity a bit above 90% and
weight about 50 mg was immersed in 10 mL PBS. The degradation media were replaced by fresh ones weekly.
Part of degradation media were collected at series of degradation time points, and then added into the culture
medium of mesenchymal stem cells ( MSCs). Cell viability and osteogenic differentiation were detected via
lactate dehydrogenase assay, Live/Dead staining, 3-( 4, 5-dimethylthiazol-2-yl ) -2, 5-diphenyltetrazolium
bromide assay,alkaline phosphatase staining and quantification. The results indicated that molecular weight of
remaining PLGA, and weight, dimension, pore size, and interpore connectivity of scaffolds changed with
different degrees. The degradation media at all of degradation times up to 24 weeks exhibited no severe
cytotoxicity ,and no significant negative influences on viability, proliferation and osteogenic differentiation of
MSC were observed under the present conditions and examined period.

Keywords Polyester, Degradation, Mesenchymal stem cells, Biocompatibility



