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Supplementary Material

Single-Layer Stokes Model Results

In this supplementary material, we have included additional plots of the shear stress
experienced by the endothelium for the single-layer Stokes model which were omitted
from the paper for brevity.
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Figure 1: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.25, α0 = 1.8. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 2: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.25, α0 = 1.8. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)



4 T.C. Lee, D.S. Long, R.J. Clarke

0 100 200 300 400 500
0

50

100

150

z (micron)

C
ir
cu

m
fe

re
n
ce

(m
ic

ro
n
)

−5

0

5

10

15

x 10
−4

0 100 200 300 400 500
0

50

100

150

z (micron)

C
ir
cu

m
fe

re
n
ce

(m
ic

ro
n
)

−5

0

5

10

15

x 10
−4

0 100 200 300 400 500
0

50

100

150

z (micron)

C
ir
cu

m
fe

re
n
ce

(m
ic

ro
n
)

0.5

1

1.5

0 100 200 300 400 500
0

50

100

150

z (micron)

C
ir
cu

m
fe

re
n
ce

(m
ic

ro
n
)

0.5

1

1.5

Figure 3: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.5, α0 = 1.8. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 4: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.5, α0 = 1.8. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 5: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1, α0 = 1.8. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 6: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1, α0 = 1.8. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 7: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1.5, α0 = 1.8. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)



Impact of Endothelial Glycocalyx Layer Redistribution 9

0 100 200 300 400 500
0

50

100

150

z (micron)

C
ir
cu

m
fe

re
n
ce

(m
ic

ro
n
)

−5

0

5

x 10
−4

0 100 200 300 400 500
0

50

100

150

z (micron)

C
ir
cu

m
fe

re
n
ce

(m
ic

ro
n
)

−5

0

5

x 10
−4

0 100 200 300 400 500
0

50

100

150

z (micron)

C
ir
cu

m
fe

re
n
ce

(m
ic

ro
n
)

−0.1

−0.05

0

0.05

0.1

0 100 200 300 400 500
0

50

100

150

z (micron)

C
ir
cu

m
fe

re
n
ce

(m
ic

ro
n
)

−0.1

−0.05

0

0.05

0.1

Figure 8: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1.5, α0 = 1.8. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 9: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.25, α0 = 2.2. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 10: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.25, α0 = 2.2. These
stresses are computed using the asymptotic expression (3.10) and (3.27)-(3.29),
respectively. We consider both a redistributed EGL of varying thickness (Model A,
top image), and a non-redistributed EGL (Model B, bottom image)
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Figure 11: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.5, α0 = 2.2. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 12: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.5, α0 = 2.2. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 13: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1, α0 = 2.2. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 14: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1, α0 = 2.2. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 15: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1.5, α0 = 2.2. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 16: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1.5, α0 = 2.2. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 17: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.25, α0 = 3.4. These
stresses are computed using the asymptotic expression (3.10) and (3.27)-(3.29),
respectively. We consider both a redistributed EGL of varying thickness (Model A,
top image), and a non-redistributed EGL (Model B, bottom image)
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Figure 18: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.25, α0 = 3.4. These
stresses are computed using the asymptotic expression (3.10) and (3.27)-(3.29),
respectively. We consider both a redistributed EGL of varying thickness (Model A,
top image), and a non-redistributed EGL (Model B, bottom image)
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Figure 19: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.5, α0 = 3.4. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 20: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 0.5, α0 = 3.4. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 21: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1, α0 = 3.4. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 22: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1, α0 = 3.4. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 23: Longitudinal component of (a,b) fluid shear stress, gz, and (c,d) elastic shear stress,
hz, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1.5, α0 = 3.4. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)
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Figure 24: Azimuthal component of (a,b) fluid shear stress, gθ, and (c,d) elastic shear stress,
hθ, exerted upon the endothelium in the low permeability limit (KP = 10−12 cm2,
λ = 103.5) when the minimum EGL thickness is tmin = 1.5, α0 = 3.4. These stresses
are computed using the asymptotic expression (3.10) and (3.27)-(3.29), respectively.
We consider both a redistributed EGL of varying thickness (Model A, top image),
and a non-redistributed EGL (Model B, bottom image)


