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Table S1. Values of model parameters.

Parameter Description Value Reference
ken hydraulic conductivity of tumor 3.8 x 102 m2-Pal-s! [1]
Ciox oxygen concentration in the vessels 0.2 mol'm [2,3]
Dox oxygen diffusion coefficient 1.55 x 10# m2-day™ [2]
Aox oxygen uptake parameter 2200 mol-m=-day! [2,4]
Kox oxygen uptake parameter 0.00464 mol-m= [2,4]
kq growth rate parameter 0.032 day! [5]
ky growth rate parameter 0.0083 mol-m= [4]

VTumor Poisson’s ratio (tumor) 0.25 [6]
VNormal Poisson’s ratio (host) 0.2 [6]
w radial frequency 1007t rad-s! --
Qenl constant proliferation rate 0.012 day! [7]
Pv_tumor vascular pressure in tumor 1 kPa [8]
Pv_Normal vascular pressure in host tissue 2 kPa [8]
Pyl lymphatic pressure 0 [6]
Svo vascular density of host tissue 70 cm! [8]
Lp; Sy permeability of lymphatics 0.05 (mmHg-s)~! [8]
Ce receptor concentration 0.01 mol'm= [9,10]
o volume fraction of tumor accessible to 03 [9,10]
drug !
Kon binding rate constant 1.296 x 10° m3mol-"-day™ [11,12]
Kogt dissociation rate constant 691.2 day! [11,12]
Kint internalization rate constant 3.7 day™! [11,12]
to time of drug injection 41 day --
Dt rs=1nm drug diffusion coefficient (Inm) 1 x10°¢ cm?2-s™ [13]

Ds rs=35nm drug diffusion coefficient (35nm) 0.5 x 108cm2-s! [13]

Ds rs-75nm drug diffusion coefficient (75nm) 0.5 x 107 cm2s™ [13]
kq blood circulation decay 0.417 day™! [14]
Low vessel wall thickness 5x10%m [6]

1 plasma viscosity at 310K 1.3 x 103 Pa's [15]
Yoo fraction of vessel wall surface area oc 1x102 [14]

cupied by pores (tumor)
fraction of vessel wall surface area oc-

1x10* 14
VNormal cupied by pores (host) x10 [14]
I0_host vessel wall pore radius (host) 3.5nm [16]
I0_tumor vessel wall pore radius (tumor) 50-150 nm [16]
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Table S2. Scan parameters for patients and healthy subject.

Ech
Repetition ,C ° Acquisition Resolution

Sequence . R Additional information
time (ms) matrix (mm?3)
(ms)
420 x 271
Toweighted 3000 80 20 I 0% 0.6x06x4 Turbo-spin echo sequence
FLAIR 4800 0 252 x 249 x 1x1x1 Turbo-spin echo sequence, inversion time
183 =1650 ms
256 x 256 x 3D inversion recovery turbo field echo, flip
Ti-weighted 5.2 2.3 1x1x1 angle=_8° shot interval = 3000 ms, inver-
368 .
sion delay = 853 ms
Diffusion 2.5x2.5 x iipliegzli?;ts:;f;_;:iit, ifcfoﬁf n;r irsna;ga
TensorIm- 9800 60 94x94x50 -~ = M8 SenSUIVIY encoding & 0 8
agin 2.5 dient directions,
sNG b-values 0 s/mm? and 800 s/mm?
MR Elas- 205 12 72 x70x15 3.1x3.1x Motlon—encodmg gr?dlent strfength 13.2
tography 3.1 mT/m, sensitivity encoding 2

Table S3. Mean values and standard deviation vascular density and drug concentration inside the
tumor domain of the 5 patients at day 43 of the simulation.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Vascular Mean 46.933 40.110 29515 32.882 38.723
Density  Standard De- 0 ., 16.336 11.619 12.976 18.025
(1/cm) viation
Mean 18.471 16.159 13.352 14.291 16.265
Drug Con- Standard De-
centration e 4.436 4.080 4361 3.229 4932
viation

Table S4. Fraction of the tumor that receives drug concentration greater than 20 for the 6 cases of

Figure 7.
Yessel Wall Pore 100 200 300
Size in Tumor (nm)
Volume Fraction Constant Elasticity 0 0.464 0.560
(Drug Concentra- MRE 0 0.373 0.666
tion > 20)

Table S5. Fraction of the tumor that receives drug concentration greater than 20 for the 6 cases of

Figure 8.
Drug Size (nm) 2 70 150
Volume Fraction Constant Elasticity 0.464 0.001 0
(Drug Concentra- MRE 0.373 0.002 0
tion > 20)
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Figure S1. Deformation and interpolation of the patient’s data to the initial tumor seed: (A) T1c MRE
space used to locate the tumor region of each patient; (B) tumor data of each patient; (C) deforming
the data into becoming a cube; (D) interpolating the data of the cube to each initial tumor seed; (E)
initial tumor seed with data.

Shape Comparison

Figure S2. Overlap of the tumor shapes displayed in figure 3 for the isotropic (A = 0) case and ani-
sotropic (A =25 and A =50) cases.
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Figure S3. Second version of Figure 7 where the same colorbar was used for all figures.



Cancers 2022, 14, 884 4 0f 5

Drug Concentration

Drug size ) 70 150

(nm)

1

Constant

35
Elasticity
30
25
20
15
10
MRE

Figure S4. Second version of Figure 8 where the same colorbar was used for all figures.
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