Particle dynamics in tissue

Initial values

Tissue/fluid ratio

saline density

particle diametr
particle density

Drag coefficient (sphere)

particle mass
initTime
time step

Number of steps
Position
x [m]

time

0
0.00005
0.0001
0.00015
0.0002
0.00025
0.0003
0.00035
0.0004
0.00045
0.0005
0.00055
0.0006
0.00065
0.0007
0.00075
0.0008
0.00085
0.0009

0
1.42901E-07
2.77095E-07
4.65241E-07
6.41633E-07

7.9732E-07
9.66189E-07
1.14131E-06
1.30722E-06
1.47371E-06
1.64461E-06
1.81352E-06
1.98102E-06
2.15004E-06
2.31919E-06
2.48753E-06
2.65611E-06
2.82501E-06
2.99366E-06

25
1127 kg/m3
1E-07 m
8900 kg/m3
0.47
4.66E-18 kg
0.1385
0.00005 s
4000

Fx

9.01E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16

5.92E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16
5.919E-16

Magnetic force [N]
Fy

2.03552E-16
-1.9229E-16
-1.9229E-16
-1.9229E-16
-1.9229E-16
-1.9229E-16
-1.9229E-16
-1.9229E-16
-1.923E-16
-1.923E-16
-1.923E-16
-1.923E-16
-1.923E-16
-1.923E-16
-1.923E-16
-1.923E-16
-1.923E-16
-1.923E-16
-1.923E-16

0.001
X [am]

0.0008

0.0006

0.0004

0.0002

Drag force [N]
FDx

-1.3E-15
-4.2E-16
-3.7E-16
-7.4E-16
-6.5E-16

-5E-16
-5.9E-16
-6.4E-16
5.73E-16
-5.8E-16
-6.1E-16
-5.9E-16
-5.8E-16
-5.9E-16

-6E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16

Fdy

0
-2.5E-16
3.36E-16
5.22E-17
3.26E-16
5.92E-17
3.24E-16
6.12E-17
3.23E-16
6.19E-17
3.22E-16
6.22E-17
3.22E-16
6.23E-17
3.22E-16
6.24E-17
3.22E-16
6.24E-17
3.22E-16

x[cm] and speed [cm/s] vs. time[s]

speed [cm/s]

0.05 0.1 0.15 0.2

Acceleration [m/s/s]

Velosity [m/s] a_x ay

V_X v_y 0 0
0.005 0 -42.8397 0
0.002858 0 -3.48248 0
0.002684 0 21.5804 0
0.003763 0 -4.70114 0
0.003528 0 -8.28232 0
0.003114 0 5.273012 0
0.003377 0 2.501748 0
0.003502 0 -3.68603 0
3.32E-03 0 0.233263 0
0.00333 0 1.760362 0
0.003418 0 -0.79021 0
0.003378 0 -0.56748 0
0.00335 0 0.608185 0
0.00338 0 0.053222 0
0.003383 0 -0.32539 0
0.003367 0 0.098005 0
0.003372 0 0.125036 0
0.003378 0 -0.09787 0
0.003373 0 -0.02552 0

x [m]
y [m]
V_X
voy

time, s

0.25

0.007
0.006
0.005
0.004
0.003
0.002
0.001
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0.00095
0.001
0.00105
0.0011
0.00115
0.0012
0.00125
0.0013
0.00135
0.0014
0.00145
0.0015
0.00155
0.0016
0.00165
0.0017
0.00175
0.0018
0.00185
0.0019
0.00195
0.002
0.00205
0.0021
0.00215
0.0022
0.00225
0.0023
0.00235
0.0024
0.00245
0.0025
0.00255

3.16225E-06
3.33096E-06
3.49966E-06

3.6683E-06
3.83697E-06
4.00565E-06
4.17431E-06
4.34298E-06
4.51165E-06
4.68031E-06
4.84897E-06
5.01764E-06

5.1863E-06
5.35589E-06
5.52512E-06
5.69403E-06
5.86324E-06
6.03249E-06
6.20158E-06
6.37071E-06

6.5399E-06
6.70904E-06
6.87817E-06
7.04733E-06
7.21648E-06
7.38562E-06
7.55477E-06
7.72392E-06
7.89306E-06

8.0622E-06
8.23134E-06
8.40049E-06
8.56963E-06

O OO OO0 0000000000000 O0ODO0DO0DO0ODO0ODO0OO0OO0ObODOOOoOOoOOoOOo

5.918E-16
5.918E-16
5.918E-16
5.918E-16
5.918E-16
5.918E-16
5.918E-16
5.918E-16
5.917E-16
5.917E-16
5.917E-16
5.917E-16
5.952E-16
5.952E-16
5.952E-16
5.952E-16
5.952E-16
5.952E-16
5.952E-16
5.952E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16
5.951E-16

-1.9231E-16
-1.9232E-16
-1.9231E-16
-1.9231E-16
-1.9232E-16
-1.9231E-16
-1.9231E-16
-1.9231E-16
-1.9232E-16
-1.9232E-16
-1.9232E-16
-1.9232E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9192E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9192E-16
-1.9191E-16
-1.9191E-16
-1.9191E-16
-1.9192E-16
-1.9192E-16
-1.9192E-16

-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-6E-16
-6E-16
-5.9E-16
-6E-16
-6E-16
-5.9E-16
-5.9E-16
-6E-16
-6E-16
-6E-16
-6E-16
-6E-16
-6E-16
-6E-16
-6E-16
-6E-16
-6E-16
-6E-16
-6E-16
-6E-16

6.24E-17
3.22E-16
6.24E-17
3.22E-16
6.24E-17
3.22E-16
6.24E-17
3.22E-16
6.24E-17
3.22E-16
6.24E-17
3.22E-16
6.24E-17
3.21E-16
6.27E-17
3.21E-16
6.29E-17
3.21E-16

6.3E-17
3.21E-16

6.3E-17
3.21E-16

6.3E-17
3.21E-16

6.3E-17
3.21E-16

6.3E-17
3.21E-16

6.3E-17
3.21E-16

6.3E-17
3.21E-16

6.3E-17

0.003372
0.003374
0.003374
0.003373
0.003373
0.003374
0.003373
0.003373
0.003373
0.003373
0.003373
0.003373
0.003373
0.003392
0.003385
0.003378
0.003384
0.003385
0.003382
0.003383
0.003384
0.003383
0.003383
0.003383
0.003383
0.003383
0.003383
0.003383
0.003383
0.003383
0.003383
0.003383
0.003383
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0.050733
-0.00743
-0.02279

0.011054

0.006977
-0.00861

0.000386

0.00313
-0.00221
-0.00141

0.00091
-0.00051

0.370063

-0.1422
-0.13018

0.120209

0.018388
-0.06685

0.015591

0.026872
-0.01894
-0.00646

0.010941
-0.00144
-0.00543

0.002385

0.000644
-0.00103
-0.00097
9.02E-05

0.000191
-0.00146

0.000631
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0.0026
0.00265
0.0027
0.00275
0.0028
0.00285
0.0029
0.00295
0.003
0.00305
0.0031
0.00315
0.0032
0.00325
0.0033
0.00335
0.0034
0.00345
0.0035
0.00355
0.0036
0.00365
0.0037
0.00375
0.0038
0.00385
0.0039
0.00395
0.004
0.00405
0.0041
0.00415
0.0042

8.73877E-06
8.90791E-06
9.07704E-06
9.24617E-06
9.41529E-06
9.58442E-06
9.75355E-06
9.92267E-06
1.00918E-05
1.02609E-05
1.043E-05
1.05992E-05
1.07683E-05
1.09374E-05
1.11065E-05
1.12757E-05
1.14448E-05
1.16139E-05
1.1783E-05
1.19521E-05
1.21212E-05
1.22904E-05
1.24595E-05
1.26286E-05
1.27977E-05
1.29668E-05
1.31359E-05
1.33051E-05
1.34742E-05
1.36352E-05
1.3799E-05
1.39659E-05
1.41304E-05

5.951E-16
5.951E-16
5.95E-16
5.95E-16
5.95E-16
5.95E-16
5.95E-16
5.95E-16
5.95E-16
5.95E-16
5.95E-16
5.95E-16
5.95E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.949E-16
5.647E-16
5.647E-16
5.647E-16
5.647E-16
5.647E-16

-1.9192E-16
-1.9191E-16
-1.9186E-16
-1.9186E-16
-1.9185E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9187E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9185E-16
-1.9186E-16
-1.9186E-16
-1.9186E-16
-1.9185E-16
-1.9185E-16
-1.9185E-16
-1.9185E-16
-7.5112E-17
-7.5118E-17
-7.5112E-17
-7.5112E-17
-7.5115E-17

-6E-16

-6E-16

-6E-16
-5.9E-16
-5.9E-16

-6E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.9E-16
-5.4E-16
-5.6E-16
-5.8E-16
-5.6E-16

3.21E-16

6.3E-17
3.21E-16
6.29E-17
3.21E-16

6.3E-17
3.21E-16

6.3E-17
3.21E-16
6.31E-17
3.21E-16
6.31E-17
3.21E-16
6.31E-17
3.21E-16
6.31E-17
3.21E-16
6.31E-17
3.21E-16
6.31E-17
3.21E-16
6.31E-17
3.21E-16
6.31E-17
3.21E-16
6.31E-17
3.21E-16
6.31E-17
3.21E-16
-1.2E-18
2.32E-17

7.8E-17
7.41E-17

0.003383
0.003383
0.003383
0.003382
0.003383
0.003383
0.003383
0.003382
0.003383
0.003383
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382
0.003382

0.00322
0.003276
0.003339

0.00329

-0.00024
-0.00125
-0.00638
0.001937
0.00223
-0.0022
-0.00051
0.000383
-0.00018
-0.00092
-0.00046
0.000302
0.000147
-0.00107
-0.00053
-1.7E-05
0.000261
-0.00075
-0.00013
0.000942
-0.00148
-0.00071
0.0012
-0.00075
-0.00071
0.000721
4.9E-05
-0.00222
-3.23538
1.106373
1.272076
-0.99363
-0.28937
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0.00425
0.0043
0.00435
0.0044
0.00445
0.0045
0.00455
0.0046
0.00465
0.0047
0.00475
0.0048
0.00485
0.0049
0.00495
0.005
0.00505
0.0051
0.00515
0.0052
0.00525
0.0053
0.00535
0.0054
0.00545
0.0055
0.00555
0.0056
0.00565
0.0057
0.00575
0.0058
0.00585

1.42942E-05
1.44594E-05
1.46245E-05
1.47889E-05
1.49537E-05
1.51375E-05
1.53127E-05
1.54827E-05
1.56592E-05
1.58355E-05
1.60086E-05
1.61833E-05
1.63589E-05
1.65333E-05
1.67078E-05
1.68829E-05
1.70576E-05
1.72322E-05
1.74071E-05
1.75819E-05
1.77566E-05
1.79313E-05
1.81061E-05
1.82808E-05
1.84556E-05
1.86303E-05
1.88051E-05
1.89798E-05
1.91546E-05
1.93293E-05
1.95041E-05
1.96788E-05
1.98536E-05

O OO OO0 0000000000000 O0ODO0DO0DO0ODO0ODO0OO0OO0ObODOOOoOOoOOoOOo

5.647E-16
5.647E-16
5.647E-16
5.647E-16
6.351E-16
6.351E-16
6.351E-16
6.351E-16
6.351E-16
6.351E-16
6.353E-16
6.353E-16
6.353E-16
6.353E-16
6.353E-16
6.353E-16
6.353E-16
6.353E-16
6.353E-16
6.353E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16

-7.5112E-17
-7.5113E-17
-7.5116E-17
-7.5113E-17
6.3885E-17
6.38811E-17
6.388E-17
6.38835E-17
6.38787E-17
6.38814E-17
6.38251E-17
6.38222E-17
6.38441E-17
6.38524E-17
6.38525E-17
6.38535E-17
6.38563E-17
6.38503E-17
6.38549E-17
6.38502E-17
6.38574E-17
6.38573E-17
6.38551E-17
6.38539E-17
6.38578E-17
6.38567E-17
6.38526E-17
6.38516E-17
6.38549E-17
6.38574E-17
6.38545E-17
6.38551E-17
6.38544E-17

-5.6E-16
-5.7E-16
-5.7E-16
-5.6E-16
-5.6E-16

-7E-16
-6.4E-16

-6E-16
-6.5E-16
-6.5E-16
-6.2E-16
-6.3E-16
-6.4E-16
-6.3E-16
-6.3E-16
-6.4E-16
-6.4E-16
-6.3E-16
-6.4E-16
-6.4E-16
-6.3E-16
-6.4E-16
-6.4E-16
-6.4E-16
-6.4E-16
-6.4E-16
-6.4E-16
-6.4E-16
-6.4E-16
-6.4E-16
-6.4E-16
-6.4E-16
-6.4E-16

7.55E-17

7.5E-17
7.52E-17
7.51E-17
7.51E-17
-4.4E-18
-4.5E-17
-6.7E-17
-6.3E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17
-6.4E-17

0.003275
0.003305
0.003302
0.003288
0.003294
0.003677
0.003504
0.003399

0.00353
0.003526
0.003462
0.003494
0.003512
0.003488

0.00349
0.003501
0.003495
0.003492
0.003496
0.003496
0.003494
0.003495
0.003496
0.003495
0.003495
0.003495
0.003495
0.003495
0.003495
0.003495
0.003495
0.003495
0.003495

0.592378
-0.05521
-0.27757

0.12082
7.655566
-3.4661
-2.08448

2.620445
-0.09407
-1.26687

0.636263

0.353506
-0.47896

0.041994

0.220727
-0.12135
-0.05606

0.084819
-0.01034
-0.03734

0.020435

0.008824
-0.01467

0.001293

0.006392
-0.00397
-0.00164

0.002407

-0.0008
-0.00184

0.000972
-0.00016
-0.00101
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0.0059
0.00595
0.006
0.00605
0.0061
0.00615
0.0062
0.00625
0.0063
0.00635
0.0064
0.00645
0.0065
0.00655
0.0066
0.00665
0.0067
0.00675
0.0068
0.00685
0.0069
0.00695
0.007
0.00705
0.0071
0.00715
0.0072
0.00725
0.0073
0.00735
0.0074
0.00745
0.0075

2.00283E-05
2.02031E-05
2.03778E-05
2.05526E-05
2.07273E-05
2.09021E-05
2.10768E-05
2.12515E-05
2.14262E-05

2.1601E-05
2.17757E-05
2.19504E-05
2.21251E-05
2.22998E-05
2.24746E-05
2.26493E-05

2.2824E-05
2.29987E-05
2.31734E-05
2.33482E-05
2.35229E-05
2.36976E-05
2.38723E-05

2.4047E-05
2.42217E-05
2.43964E-05
2.45712E-05
2.47459E-05
2.49206E-05
2.50953E-05
2.52701E-05
2.54448E-05
2.56195E-05
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6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.352E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.349E-16
6.349E-16
6.349E-16
6.351E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16
6.35E-16

6.3852E-17
6.38535E-17
6.38568E-17
6.38566E-17
6.38567E-17
6.38498E-17
6.38415E-17
6.38468E-17
6.38456E-17
6.38462E-17
6.38434E-17
6.38432E-17
6.38462E-17
6.38448E-17
6.38445E-17
6.38455E-17
6.38428E-17
6.38432E-17
6.38418E-17
6.38381E-17
6.38392E-17
6.38408E-17
6.38403E-17
6.38414E-17
6.38412E-17
6.38402E-17
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