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The reflection coefficient (see Equation (5) in the manuscript) is defined through: o, = 1 — W, where H and W

correspond to the hydrodynamic coefficients for neutral spheres in cylindrical pores: H = 6 t F/K; and W =
F (2 — F) K, /K,; with F being the partition coefficient: F = (1 — 1)2, and A the ratio of the drug (effective) size

to the vessel wall pore (effective) size. Coefficients K; and K are calculated, (ﬁt) = znzx/f(l - /1)_5/ 2+
S

a a
[1 +X2, ( b:) (1- /1)"] + o (b:::) A", where a and b are constant parameters listed in the Supplementary
Table S1.

Supplementary Table S1: Constant Coefficients a and b for determining
coefficients K; and K, respectively'.

Constant Coefficient - a Value Constant Coefficient - b Value
ai -1.217 bi 0.117
a: 1.534 b: —0.044
as —22.508 bs 4.018
a4 -5.617 by -3.979
as —0.336 bs —-1.922
as —1.216 bs 4.392
ar 1.647 b7 5.006




Supplementary Table S2: Values of all FE model parameters used in the CED brain simulations.

Parameter Description Domain Value Reference
7s Drug radius - 0.5, 10, 30 nm 23
. Vascular wall pore Normal tissue 3.5nm »

radius Tumor tissue 25, 50, 75 nm
5.82x107'% m?/s for 0.5nm
drug radius,
. . -12 02
D; Drug dlffu51on Al tissues 9.28x10"* m /s. for 10nm 7
coefficient drug radius,
3.28x10°'2 m?/s for 30nm
drug radius
Gray Matter 2x10* m?(Pa-s)’!
Hydraulic White Matter 2x10"3 m?(Pa-s)’!
k conductivity of tissue —— - 810
interstitial space , 2x10" " m’(Pa-s)
Tumor tissue 2x10% m?(Pa-s)’!
2x10""3 m?(Pa-s)’!
S Vascular density of Normal tissue 70 (cm)” 112
blood vessels Tumor tissue 50 (cm)’!
ot Normal tissue 2.24x10" m>-s/kg
LyiSu Permeal;lthy of : 13,14
Lymphatics Tumor tissue 0
Fraction of vessel
y wall surface area All tissues 1x1073 1
occupied by pores
Vascular drug .
o . All tissues 0 -
concentration
Dy Vasgluol 23%:::;? of All tissues 2.0 kPa 14
pi Vascular pressure of All tissues 0.0 kPa 15
lymphatic vessels
Lyw Vessel wall thickness All tissues 5x10°°m 16
T Temperature All tissues 310K 1
Interstitial fluid All tissues 7.8%10* Pa-s
U VIScosity 17,18
Plasma viscosity - 1.30x1073 Pa-s
Interstitial fluid . 5 17
p density All tissues 1000 kg/m
&p Tissue porosity All tissues 0.3 19
Ja Drug degradation Al tissues 25107 5" 19
constant
ki Lymphatic drainage Normal tissue 1x10* s 20
constant

*Normal tissue includes grey and white matter of the brain.
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Supplementary Figure S1. Boundary conditions of the 3D model. At the interface between the catheter and
tumor the normal inlet velocity (i.e., Us=0¢/4, A cross section of the catheter) was taken equal to 1.99x10-°m/s
and infusion lasted for 6 hours. Also, at the interface of the catheter and tumor tissue, the relative drug
concertation was set to unity for the period of the infusion and after completion of infusion, a zero-flux
boundary condition was applied (i.e., n-(DVCi-Ciu)=0, where n corresponds to the outward unit normal
vector). The normal stresses on the outer brain surfaces were equal to zero (i.e., n-6 = 0). At the catheter
surfaces, a no-slip boundary condition was applied for fluid velocity (i.e., u=0) and additionally, a zero-flux
boundary condition was set for the transport of the drugs. The latter boundary condition was also set at the outer
brain surfaces.
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Supplementary Figure S2. IFP and IFV as a function of the distance from the tumor center for baseline value
of the vessel wall pore diameter. IFP and IFV as a function of the distance from the tumor center for different
hydraulic conductivities of the tumor interstitial space and 100 nm diameter of vascular wall pores. In silico
predicted (A) relative fluid pressure (pi/pv) and (B) velocity magnitude of the tumor interstitial space before
CED administration. IFP is normalized by division with the vascular pressure of blood vessels, pv. Distance is
normalized by division with the tumor radius.
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Supplementary Figure S3. IFP and IFV as a function of the distance from the tumor center for baseline value
of hydraulic conductivity of the tumor interstitial space. IFP and IFV as a function of the distance from the
tumor center for different diameters of vascular wall pores and 2x10'* m?(Pa-s)"! hydraulic conductivity of the
tumor interstitial space. In silico predicted (A) relative fluid pressure (pi/pv) and (B) velocity magnitude of the
tumor interstitial space before CED administration. IFP is normalized by division with the vascular pressure of
blood vessels, pv. Distance is normalized by division with the tumor radius.

o

S
.

o

n
1

_5 - - - -k=2x10"m?(Pa-s) _5 ----D,=50nm

® - - - - k=2x10"°m?/(Pa-s) ® - - - - D,=100nm

£ 02/ ——k=2x10"’m?(Pas)] T o2. ——D,=150nm

O Q

5 5

O 0.15 0 0.15

(V] (]

g g

E 0.1 E 0.14

< <

.g 0.05 - .g 0.05 -

k- s

¢ 0 ; . . . < 0 ; . )

£ 6 12 18 2 & g 12 18 24
Time (hrs) Time (hrs)

Supplementary Figure S4. Average concentration in tumor tissue as a function of time for 1 nm diameter of
the therapeutic agent. In silico predicted average relative concentration: (A) different hydraulic conductivities of
the tumor interstitial space and 100 nm diameter of vascular wall pores and (B) different diameters of vascular
wall pores and 2x10°"* m?(Pa-s)! hydraulic conductivity of the tumor interstitial space. Drug concentration is
normalized by division with the reference value entering the catheter.
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Supplementary Figure S5. Average concentration in tumor tissue as a function of the time for 20 nm diameter
of the therapeutic agent. In silico predicted average relative concentration: (A) different hydraulic conductivities
of the tumor interstitial space and 100nm diameter of vascular wall pores and (B) different diameters of vascular

wall pores and 2x10"*m?(Pa-s)"! hydraulic conductivity of the tumor interstitial space. Drug concentration is
normalized by division with the reference value entering the catheter.
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Supplementary Figure S6. Average concentration in tumor tissue as a function of the time for 60 nm diameter
of the therapeutic agent. /n silico predicted average relative concentration: (A) different hydraulic conductivities
of the tumor interstitial space and 100nm diameter of vascular wall pores and (B) different diameters of vascular

wall pores and 2x10°"* m?(Pa-s)! hydraulic conductivity of the tumor interstitial space. Drug concentration is
normalized by division with the reference value entering the catheter.
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Supplementary Figure S7. Average drug concentration as a function of the distance from the tumor center
plots for the lowest hydraulic conductivity of the tumor interstitial space. Average relative concentration
calculated along the four directions as a function of the relative distance from the tumor center (A, C) after 5 hrs
and (B, D) after 9 hrs, for 2x10""*m?(Pa-s)' hydraulic conductivity of the tumor interstitial space, 100 nm
different pore diameter of tumor vascular walls, and for different drug diameters: (A, B) 20 nm and (C, D) 60
nm. Drug concentration is normalized by division with the reference value entering the catheter. Distance is
normalized by division with the tumor radius.
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Supplementary Figure S8. Average drug concentration as a function of the distance from the tumor center
plots for the highest hydraulic conductivity of the tumor interstitial space. Average relative concentration
calculated along the four directions as a function of the relative distance from the tumor center (A, C) after 5 hrs
and (B, D) after 9 hrs, for 2x107'2m?(Pa-s)' hydraulic conductivity of the tumor interstitial space, 100nm
different pore diameter of tumor vascular walls, and for different drug diameters: (A, B) 20 nm and (C, D) 60
nm. Drug concentration is normalized by division with the reference value entering the catheter. Distance is
normalized by division with the tumor radius.
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