Tumor Growth

Vooundary = Ve - N Evolution of tumor (n denotes boundary normal direction)
vV, =—uVP+ y.VE Non-dimensional tumor velocity v, (Eq. 1; Ref. 35, Eq. 7)
Vv, = /Ip Growth of tumor (Eq. 2; Ref. 35, Eq. 8)
Ay =Ayo —A,inQ, and A, = Ay in Q Proliferation rate 4, (Eq. 12; Ref. 16. Eq. 13)
0=V-(D,Vo)+ A5 (Xt 1, P.o,h) =27 (0)o Transport of oxygen o (Eq. 4; Ref. 34, Eq. 1)
28, = Aoud e (X, 1) [%D—Hmin j {1— K, %j (l-o) Oxygen extravasation rate ﬂ,e‘\j/(Eq. 5; Ref. 34, Eq. 3)
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Angiogenesis

on T E Endothelial cell density n (Eq. 3; Ref. 35, Eq. 21)
—=Vv-(DVn)-V- nvT)-Vv. nvE yn(EQ. 5, REL 99, £Q.
ot ( ) (Z sorou (T) ) (Zsp“’“t ) (discrete and stochastic implementation)
0=V-(D;VT)+ Z;rod. a-m3,, - z;ecayT - Z;inding Loprouttips TAF concentration T (Ref. 35, Eq. 20)

OE —E —E —E ;
—_— = —ﬁdegradation EM =+ iprod. (1— E)]'Qv +2«sprout pmd-lsprout tips ECM densny E (Ref' 35’ Eq' 18)
oM MDE concentration M (Ref. 35, Eq. 17)

—M —M —M
E =V- (DM VM ) + lprod. (l— M )1Qv - /ldecay M + lsprout prod,lSprout tips

Blood Flow
_ Flow conservation for each vascular node (Ref. 34, Eq. 22)
Zqu - OV
q
Fluid extravasation at a node (Ref. 34, Eq. 23)
Q, =KyS, (R —F)
AR = (S, + Sp +8S,, —S,)RAt Vessel radius R adaptation (Ref. 34, Eq. 25)

Nanoparticles

N(,R,,S,)= Suad51 exp(_ﬁ(1+ yd % )Srt, ) Particle number N attached in a vessel segment (Eq. 7; Ref. 13, Eq. 14)
3
Srtu = 4Qu /”Ru Shear rate Srt in vessel segment u (Ref. 13)
At t+At t At t
(1+V_ZQU)Cp =C, +V—(ZCUQU (1-N(d,R;,S,))) Particle concentration C, in blood (Eq. 8 ; Ref. 13, Eq. 15)
pu p Qu
C;At = CLS +£ZCSQU N(d,R,,S,) Particle concentration C,son vessel surface (Eq. 9 ; Ref. 13, Eq. 16)
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Drug
G _ .
% =V-(D,VG) + iglease (t, CpS ,d)— ldGecayG Drug concentration G (Eq. 10)
G
A8 .. = KC s Jd Drug release rate A .., (Eq.11)

},p = /’LMg(l— ﬂeﬁectG) — ﬂA Effect of drug on tumor net proliferation 4, (Eq. 12; Ref. 16, Eq. 13)



