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Numerical Simulation of Cell Spreading and Protrusion

Student : Chien-Ting Liao Advisor : Dr.Da-Pan Chan

Department (Institute ) of Mechanical Engineering

National Chiao Tung University

Abstract

This research employs finite elements for the simulation of the
spreading and protrusion of biocell. " The simulation has two
concentrations. One is to study the erythrocyte cell membrane tension and
elastic modulus relations, and the othet+'is to study neutrophil cell
membrane tension and pseudopod protrusion relations. Our finite element
predications are in consistence with experimental results. These works
bring out the opportunity to simulate biocell phenomena with

computational mechanics.
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F 4-1 e L PR, F 44 (E=15 MPa )

E=15 Mpa
Bl | PB4 RINEIE R Dal TR A Tmax
(pN/m?) (um) Y (wm) (mN/m)
(a) 25 2.6 5. 63 0.107
(b) 33 3.4 5. 42 0.144
(c) 40 4.2 5.2 0.153
(d) 54 5.6 4. 62 0.213
(e) 66 6.9 4.11 0.267
(f) 75 7.8 3.53 0.307
(g) 79 8.2 3.11 0.376
(h) 85 8.8 2.52 0.458

+ 4-2 2 & FE @915 Tnax &

case |1§ “s&dicE (Mpa)| -Tmax (mN/m)
1 15 0.458
2 755 2.212
3 11.5 1. 405
4 13.5 0. 819
5 12.5 1.254
6 13 0. 981
T 12.75 1.092
8 12. 88 1.004
(%% & Tnax= -1 ™)
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ARSYS 8.0 MY 9.0
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B 5-7 (a)~(f) ‘mPe M2 FbE 4w 564 (&
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e oo BRI E A Da | THEBARY Tmax
" | (pN/gm®) (pm) (m) (mN/m)

(a) 15.5 3.1 9.87 0.0482
(b) 19.7 6.6 9.36 0.0528
(c) 24. 8 8.8 8.55 0.0618
(d) 28. 7 9.58 8.13 0. 0696
(e) 34.6 10. 52 7.67 0.102
(f) 42.3 12.2 7.04 0.121
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