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Basic study on the evaluation tools of cellular response to hydrodynamic load
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Abstract: The parallel plate chamber with acrylic plate was designed and developed to simulate the
mechanical environment in vivo. Fatal rat aortic smooth muscle cells (A-10) culture were cultured and
observed at varied flow rate of medium in the developed chamber. Futhermore, the angled fibrous scaffold
was fabricated on culture surface with electrospinning . The influence of fiber orientation was examined with
the developed chamber in cell culture. The cellular behavior was evaluated quantitatively with image
analyses.It was clear that the cellular behavior was varied with the increase of flow rate.
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. Medium amount of circuitry [mL] 150
Cell inoculation density [cells/cm?] 0.5x10*
Medium temperature [°C] 37
CO, concentration [%] 5
Medium pH[-] 7.6
Flow rate[mL/min] 2, 4, 16

Fig.1 Parallel-plate chamber
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Table 2 Conditions

Solute:SPU [wt/v9%] 13
Solvent: THF:DMF 7:3
Discharge rate [mm/min] 0.15
Distance between electrodes [mm] 200
Cathode size [mm?] 100x100
Room temperature [°C] 25
Humidity[%] 40
Deposition time[min] 5
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Fig.3 Changes in cell concentration without scaffold
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Fig.4 Changes in cell concentration with scaffold
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Fig.5 The average of migration rate in each culture
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Fig.6 The average of roundness without scaffold
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Fig.7 The average of roundness with scaffold

R
Fig.3,4 £ v Scaffold DA MICE DL LT, KM EIRE
TIZRT DM OIENHER T X e o=, THUETF
¥ U NN OO TR X - TR O SN BT KT
FIBNMH 0 R OEMEME N2 hoTo B ZBND,
Fig.5 X 0 it O BN RS-0 Bhs B 23 s b 5
5T LR E ., Scaffold REET A Z LIk FE

YRGB E NN 5 Z L aR&E Tz, F7=. Fig6,7
£ 0 Scaffold EOMIIZMEIC/ 0 LT W2 L D3RR
STz, BT Scaffold (2135 L Cu 2 MR 2355 1
DOWMNAM DEELEZITLTholanbiZEEZILN
6O

R

R 2 MO CREIERSE T Tl 2 538 L7k
R MIICAR 25 2 5 & MBI B HEGE L7
WZ EDIRENT, o, REDORRDBEERIZET D
HRRAZEE DT A — 2 ZRETE T,

SEXHR
(1)K.Sumida et al J.Toxic, Science, 2007




