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Development of magnetic stimulator based on tissue engineering for artificial
cartilage-bone tissue
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Abstract

In our study,
cartilage-bone tissue in vitro.

magnetic stimulator was developed to fabricate artificial
Rat bone marrow mesenchymal stem cells (rMSC) were

cultured in culture plate under magnetic stimulus at 1 min/day for up to 7 days in order to
assess the effect of cell growth behavior. The results of magnetic culture exhibited higher
cell number and ALP activity than those of static culture.

Keywords: tissue engineering, magnetic stimulus, bone tissue, cartilage tissue

1. IXC¥IiC

WA, FAEERICET DR A T
TEY, FOF - e A IR mH &
2K D N TR A AR CREZE L, HRERIC PR AEES
Tl - WCEHRR 2 AT 2 AR RIS &
TS VA LinL, RIEAKSTON T
RESEIC IR 2 B 2 ONERTH D, WhicH
W CA T Z L CE LN EETHD. £
7o, FAERTRE - AR BT 25X H
B HO0, JEFRFERD SRR L RO R 2 1%
KT DHITTE-THEL T, JEFERRE & 0T 706
BMEEAT DN THROME S K& 258 L 72
STWD. ZNE 2 S>ORIEA I 5 7201213,
FHRR Cc T 2 3 2R Tkt ), THERa, Ak
ERFIICHT DT e —FRnEZLND. FRZ,
SESH O EigRe L &R o EE ARz B3 B A

FUIPEFICZ L SN TEY, 20— TlER
TICRET 2 OE I T& . T, BEMIE
TER S 37 R0 E MRS LR E R - & 5
T5, Wb K7 v 77 U3 —(Drug Delivery
System)|ZEE3- 258 9, AR TR
% 5.2 HHFZE DN T TN D,

Z 2T, ABFETIE, A THCE — R E R
DIZ D OWSRIEEE O Z B & L, D%k
BB LT L C, ATHCE — B0
D ORI DO AT 5. RRETIE, B
AL OVERL & 2% VT2 ZRoehE R R
FEAR AR 5.

2. EBHE
2.1 TR E O e
REBRZAT D 120 ORERSEEE 253 E LT,



WSRO IL A o % 2 —Z N Tl ATREIC 4
L7, AT L ARE LIREEENTE2 L9
W2 U7e. MR o A VICERi CE 5 &
L THY, HHICEREAEZER 5 Z & TS
LA TE D, WSEARERIZIE, 5587 1>
T =(35X 10 mm)23 1 B iE T 5.

2.2 2 RorAlpaIE 2 R

RS U 7 W3 RIS 28 2508 A T Tl 2
FEBRAEAT o7, MIIET » M EBEH MR
Rz Uiz, 85887 ¢ » 2 2(35X10 mm)iZ 1
X10*HEFE L, 1 HMREE 21TV, B HE
bR, R R CR I A LR AT -
7o, bR As g%, 1, 3, 7 BiZEINL, 7
L— N — & CHilata, B3kl onT
1%3, 7 HIZ ALP{EMEZIE Lz, M bEsHIc AR
#ark, 1 H 14310V OFEEZ N\ Tl % 52 7.
REGHL & 3 5720, FrEdZ 2y ha—
e L.

SFERLEBE

VERL U 7RSI E 1, s s JERI A
¥ 2 ~_—Z N(37°C, 5% CO,) Tl LT & R A
EMEL TUMZ. BRI 100%IEEREE IS & 1401
2 5HEETH-T-.

LIS ORER 2R3, B IEs R
7 BETHIML WS, SRRt L, &
ERAE L0 LRI & 5 % T8 TSN %2
molo. M5, G IR ISR 3 B TR
ERLIEbOO, BT HTIEIEOMLZ. L
2L, EAEENCRE L C, s R L B
R CH BRI T, UL s, K
FEBRCEH U= 1T, B2 o B A
THDHN, WEHIAOBEHNZ IR AR S 720
STz,

I E IR RIS D ALPIEMEDRIER,
Ry ALP MO O IRl et &
L Chkx 7eifgE CHIE S Wb, JIERR LD,
A% HEGROBIZ Y, FERTERE, BRI E
HEORF IR THIME A 2~ LTz, Lol
FEOM TS 5 & FFERTRAE L 0 BRI LS
BREOFDE ALP IEHEEZ R L TRV, B
F S F I b2 L0IRE L= B 26N

5.

ZINHDORERL Y, KRIERTHWIREGTREX
B IEAIIEEEE - MBI R TR D03, weEH
JADOEBE 1IN R 2 R 72N 2 E RNy Tz.
BUTHEE CIIRIGTRE IXHIE FTRE T H D08, i
LRI RE DTN TE IR, £ 2C, B
e aA VORICHES F ORI EITZH &5
(ZHEEE 2B LTz, A% O#E LT, B
GRED/NT A= 0L, BRI T
<, BTSSR O B HREGTRIE 2 R L
TWETZ. S DI, RERFAYICRESAINECT ) 2 28
{LEEDZET, Mg~DIREE R THETZ,
I DI, 2 WIThEE % 3 ok RICImR L, 1ER
L 723508 oA AT O W CRERERDIZFEAR L TV
YA

25
O Static
% 20 | @ Magnetic
[S]
=
X 15 -
@
-g 10
3
c
g 5
o [ TN
1 3 7
Days in culture [day]
(a) Osteoblastic differentiation medium
25 O Static
@ 5 = Magnetic
S
x 1.5
g
e 1
=3
c
T 05
O
0
1 3 7

Days in culture [day]

(b) Chondrogenic differentiation medium
Fig.1 Variation of cell number.



p-Nitrophenol [mmol/l]

0.25
O Static

0.2 - @Magnetic

0.15
0.1
0
3 7
Days in culture [day]
Fig.2 Variation of ALP activity
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