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Equations
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The parameters

Rate constants :

k1 : collagen assembly

ko : number of nucleators per crosslinked collagen

ks : formation of hydroxyapatite molecules (mineralization)

v1 : production of inhibitor by immature matrix

r1 : degradation of inhibitor (increased by presence of assembled
matrix)

7o : use of nucleators by mineralized bone

Other parameters

e a, b : Hill function parameters
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Nondimensionalized Equations

Scaled by & = 10° molecules/um? and § = 10° molecules/um? :

x'l = —klxl (6&)
w'g = klxl (Gb)
j = V11 — flng (60)
. b
N = kyxq — foks= N? 6d
121 — T2 3b+Ia (6d)
)=k b N (6e)
S i e
where fl = 7‘1:%, B = :i%’ fg = Tg.i‘, ];33 = %
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Linearization

Linearize four equations since y is decoupled :

ox —k1 0 0 0 ox
d 5.(132 o kl 0 0 0 5%‘2
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where H(z) : b fp .= di
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Sensitive Parameters

Parameters which affect time to mineralization
e ki [collagen maturation|
e 71 [inhibitor decay|
e ) |inhibitor production|

Parameters which affect degree of mineralization

k1 [collagen maturation]

r1 [inhibitor decay|

k3 [mineralization|

x1(to) [initial collagen]

r9 [nucleator reduction]
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Changing inhibitor production
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Changing mineralization rate
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Changing mineralization rate
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Changing collagen assembly rate
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Changing collagen assembly rate
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Changing rate of inhibitor degradation
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Changing rate of inhibitor degradation
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