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distribution of blood factors
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Amplification

Intrinsic pathway:
production of thrombin
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Clot growth arrest:
role of the activated protein C
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Intrinsic pathway:
mathematical model
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Thrombin propagation:
traveling wave solutions

u(z,t) = w(r —ct), w(—o0) = w,, w(+oo) =0

% = DAu + F(u), g—ij >0, Vi # 7.
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F(u) A Monostable F(u) I Bistable
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Existence and stability of the
traveling wave solutions

Complete system One-equation model
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System reduction: minimax method

Formal transition:
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Minimax representation of

the wave speed: Test functions:
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Estimates and convergence:

Cp + £ max {min @, min L'} 1@5 Co + € min {max ©, max z.'}
I xz > 4 xz

Analytical estimate for the
thrombin wave propagation speed!




Blood disorders and
speed of thrombin propagation
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Figure 5. Clot zrowth from the glass surface in plasma of patients with (A) less than 1%, (B) 1.8%, (C) 2.8%, and (D) bII2 — —bIIS — 2h2 — ¥ ’
5.5% of normal FIX clotting activity. The first curve was recorded in less than 1 mmute after the start of the N =~ 0 5 0 1\’9]‘511k10]\'8k89k2k.5k510116)
expenment: all other curves were recorded at a 2-minute mtervals. Ccp = D =
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concentration

Conditions on thrombin
wave propagation

Pulse solution: Duw"” + F(w) =0, w'(0) =0, w(+oc0) =0

l.c. > pulse solution l.c. < pulse solution
propagation no propagation
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[nitiation of thrombin formation
near the contact surface

thrombin
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What do we get from theoretical
analysis of 1D problem?

* Proof the existence and stability of the traveling
wave solutions

 Wave speed estimate

* Analytical conditions on the thrombin wave
propagation




Thank you for your attention!




