Text S3

Thrombus Hemodynamics Model

For 0 < 6 < 27, we use the following boundary conditions on the thrombus surface and on the thrombus

core,
U(a,0) = 0 (1)

U§(a,0) = 0 (2)

Up(b,0) = U:(b,0) (3)

Up(b,0) = Ug(b,0) (4)

Ter(b,0) = 775.(b,0) (5)

mo(b,0) = 775(b,0) (6)

U.(r —00,0) = —Uycos(h) (7)

Up(r — 00,0) = Upysin(h), (8)

(9)

where 7,,. = p — QM%, and 79 = —p [(1/7”)% + r%} are the normal and tangential components

of the stress tensor. For the axisymmetric case, the problem can be reformulated in terms of stream

function, which for the Stokes and Brinkman equations yields:
H%*p=0,r <b,

and 1
H27/)C - E(‘LL/IU,C)H’IZJ = 0,(1 S r S bv

where operator H is expressed in spherical coordinates as follows

0? sin@@(l 8)

H:W_F r2 00 \ sinf 90

The general solution of Equations (10, 11) is given by [1]

¥(n,0) = —0.5kUp [C1/n+ Con + Csn® + Cyn*] sin®(0),n > 3,

¥e(n,0) = —0.5kUy [ K1 + Ka]sin?6,a < n < B,

coshn

K1:C5/77+CG772+C7( —sinhn),

sinh 7

Koy =Cy ( — Coshn) ,

(10)

(11)

(12)

(13)

(14)

(15)

(16)

where 7 = 7/Vk, a = a/Vk, 8 = b/Vk. Coefficients C; - Cg in Equations (13, 14) are determined from

the boundary conditions (2-9) and are equal to [1]:

Cy = B3 — B2Cy + C5 + 3Cp + (cosh B — Bsinh 8)Cr 4 (sinh 3 — B cosh B)Cs,

Co

C =0.5
2 asinh 8 — cosh a

(1/4),

(17)

(18)



where

Co = 3(a* + 2a8* + 3a?) cosh @ + 9a?(cosh B — Bsinh 8 — asinh @)
+ 3cosh A [(a3 +26% + 3a)(af sinh B — accosh B — S cosh @) + 3a?Bsinh o

+ 3sinh A [(a3 + 263 + 3a) cosh a + 302 (B sinh B — a cosh  — sinh a)] ,
A= —6a+ (3a+36+a+28%) cosh A+ 3(a? —1)sinh A,
with A =5 — a.
C3=-1,
Cy =0,

Cs = 205 + 2°Cs,

Cs = (C7cosha + Cgsinh ) /(3a),

3a — (acosh  — sinh ) Cy
Cr =

3

asinh 8 — cosh a

Cs = (1/A) [3(c® + 28%) cosh o + 9av(cosh e — avsinh o — cosh 8 + Bsinh B)]

The components of the stress tensor are given by

k 1C:
Trg = kUppsin 6 (C;[ + 7‘%) ,

r > b,

Trr =P+ Q/JkUO cos (301\/E/T4> T2 b.

(27)

(28)

The drag force on the thrombus is determined by integrating the stress components over the thrombus

surface,

F = 7b? / (Tyr O8O — Tpp sin 0),.—p, sin 60d6,
0

which yields,
F = 27Tb/.LUOA1,
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