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Analysis of a Mathematical Modeling of Cancer Cell Breakout and
Invasion of Normal Tissue or Extracellular Matrix
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Abstract; The growth and development of solid tumors occurs in two distinct phases; the avascular and
the vascular phase. During the former growth phase the tumor remains in a diffusion-limited dormant state
of a few millimeters in diameter, while during the later phase, invasion and metastasis do take place. A
mathematical model of cancer cell breakout and invasion of normal tissue or extracellular matrix is stud-
ied. The model consists of a system of four Reaction-diffusion-taxis partial differential equations and a de-
generate parabolic partial differential equations. By using the parabolic L -theory, the parabolic Schauder
estimates, principle of comparison and the Banach fixed point theorem, it is proved that this system has a
unique global solution.
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ERR OXFEE (6) - (8) RFHFIH 145

Il wicay < C,(T) (51)
3 75
12 1o < C(T) s [m [l yaicay < C,(T)
(52)

H Sobolev it AEH W' (Q,) CC € (Qy) ,
5 5 4
=2- (p > ) (RIC[9]), wif

” u ” Ce/2( Q) = Cp( T) s ” p ” Ce22(Qy) = CP( T) )

Im Al cgpnay < €, (T) (53)
HREM (4) - (5), FHGIEL2, AlHl
oIl cpncap < €, (T) (54)

@ [FE (1) - (3) "SR FEA:
an =D, An + ay(x%,0) Vn + By(x,0)n + h(x,t)
Hrp
as(w,0) == G, Vu +x,Vp +x, Vo),
Bs(x,0) == O, Au +x,Ap + x,Av)
h(x,t) = wun(l -n)
gI¥ 5 Al A By (x,t)n + h(x,t) € L'(Q,) , H
o (x,1) BIELAT FLREL, dgI 1 ATfg
I vy < C,(T) (55)
513 6 1HIE,
SIE7 AFE—MKET TR C(T) , W
2
[ wll Grada2(ng) S c(T) (56)
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[l 2y +a2(Qp) < C(T) (57)
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