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Development of prediction and evaluation model of deformability of erythrocyte
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Numerical simulations were performed corresponding to the following two experiment
s: an erythrocyte was passed through a micro-channel, and an erythrocyte was stretched uniaxially using mi
cropipettes.As a result, it was shown that the evaluation of the change in the deformability of an erythro
cyte is possible by examining the deformation behavior and that the deformability is influenced by the cha
nges in the inner solution viscosity and the membrane Young"s modulus of the erythrocyte. Microcapsule was
produced as a model of in-vitro model of erythrocyte, and micro-plate compression experiment and indentat
ion experiment using a sharp indenter were performed. It was shown that the mechanical properties, that is
deformability, of a microcapsule are identified by fitting the force-displacement curves between the expe
riment and the deformation model calculation.



S5pm

immersed boundary

2

@

indenter

€))

100pN



0-0.5

indenter

€))
®
- APA
200-300um
10pm
AFM
Hertz

10pm

60%

200-300p

AFM

10pm

10pm

200-300um

0.3



4

(1)K. Bando, Compressive deformation
analysis of alginate-poly(L)lysine-
alginate  microcapsule, Journal of
Biomechanical Science and Engineering,
\Vol.8, pp. 40-48, 2013 .

(2)K. Bando, Y. Oiso, Indentation analysis
of microcapsule with initial stretch,
Journal of Biomechanical Science and
Engineering, Vol.8, pp. 268-277, 2013

(3)K. Bando, K. Ohba, Y. Oiso, Deformation
analysis of microcapsules compressed by
two rigid parallel plates, Journal of
Biorheology, Vol. 27, pp. 18-25, 2013

(4)A. Kase, K. Bando, K. Ohba, Effects of
inner solution viscosity and membrane
stiffness on erythrocyte deformability on
passing through a microchannel:
prediction by two-dimensional
simulation, Journal of Biorheology, Vol.
25, pp. 36-42, 2011

14
@ - -
26
2014.1.11
2 -
18
2014.1.24
3
- 26
2014.1.11
(4)A. Kase, T. Ichikawa, K. Bando,

Numerical simulation of erythrocyte
deformation  behavior under the
uni-axial stretching in static fluid, The
12th International Conference on Fluid
Control, Measurements, and
Visualization, Nara (Nara Prefecture
New Public Hall), Japan, 2013.11.21.

() -
24

2013.11.2

(O

62
2013.3.8
(7
17
2013.1.30
8
- 17
2013.1.30
©) -
17
2013.1.30
(10)
- 16
2012.1.23
(11)
87
2012.3.17
12)
87
2012.3.17
(13)
50
2011.4.29
(14)A. Kase, K. Bando, K. Ohba,

Two-dimensional numerical simulation
of the behavior and deformation of
erythrocyte passing through a
microchannel, 8th International
Conference on Flow Dynamics, Sendai

(Hotel Metropolitan Sendai), Japan,
2011.11.10.
1
o
2014
@
BANDO, Kiyoshi
70156545
®

OHBA, Kenkichi



30029186
2012
TAJIKAWA, Tsutomu

80351500



