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Effect of complex mechanical stimuli for MC3T3-E1 cells
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Abstract

The purpose of this study was to examine the effects of various mechanical stimuli for MC3T3-El

cells. Among the several mechanical stimulations, we focused on compressive stain and ultrasound. In

this study, we developed a bioreactor capable of applying controlled stimuli to scaffolds. PLLA/PCL

scaffold was fabricated by using salt-leaching method. We performed dynamic cell culture using pre-
osteoblasts MC3T3-E1 cells with IMHz, 30mW/cm2 ultrasound and 10% of compressive strain. Result
of CCK-8 analysis at 1, 4, 7, 10 days showed that mechanical stimuli had no significant effect for cell

proliferation. However, those stimuli influenced ALP(Alkaline phopatase) activity, which is one of

differentiation marker.
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Fig. 1 CAD model of the bioreactor.

21(Fuji Ceramics Corp, Japan,

gato] dHEPow AFst. WA PLLA $F
PCL & YA HEE 43 wnb7]|E o] &3}
S22 ¥ E(Chloroform)dll =%t 8]z t3A
AAAZ A7l Y8l A(@= AE 200~300 im)
2 Z# % NaCl (Samjun Chem. Co., Korea)= 57
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Fig. 2 2D scan image of ultrasound intensity.

Fig. 3 Photograph of fabricated a PLLA/PCL scaffold
(left) and SEM image of a scaffold (right).
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penicillin 2 100ug/ml streptomycin, GIBCO, USA)E
A7retanh widE MEe 3 do] A Al by
Foklal, 1~2 3] A wF - AEE st
1x10° 7W/AAA ] sz AFAA A 3F3}o]
A E3E fFEsklvh 2 AlETE B
AAA = 5% CO,, 37T AEBfF7]oA v a3l
U Az R3S =5 fle Mgt v A (a-
MEM + 10% FBS + 1% 34l 10nM

Dexamethasone(Sigma, USA), 50ug/ml Ascobic acid,
10mM B-gp S H7Fst FH3Hu|AE AH&35F3A T

33 5§ 74X X=F 74

d=E A= 2o Aol dig G
29 HFHA dFS A Y5k o 2
o] &S &} Table 1 914 2 = = AAH
Ao 2L F 4 7}X1 oM, Z&3 A=
7 739~ (Condition 1), gol oS X Ao
& 739~ (Condition 2), °LZE:1UP Zx Ao

3), obFd AS5S FA ¥ A HuUToR
(Condition )= T4 5o} Ut}

Table 2 o A2¥d ZAAH, =4 A= 1Hz,
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Table 1 Set of experiments.

Stimulation type

Condition 1 Ultrasound

Condition 2 Ultrasound & Compressive strain
Condition 3 Compressive strain
Condition 4 Control

Table 2 Conditions of experiments.

Compressive strain Ultrasound
Frequency 1Hz 1MHz
Duration 20min/day 20min/day
Intensity - 30mW/cm®
Strain 10% -
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Fig. 4 Proliferation results at 1, 4, 7, 10 day (CCK-8).
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Fig.5 ALP activities (nM/mg) of MC3T3-El cells
with incubation time.
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