Derivation of Surface Area-To-Total Volume ratio for Fiber scaffolds, as a function of Geometric

parameters, SFiber =f (DPiher, €)

Assume that fiber scaffolds are composed of only cylindrical fibers, with the average diameter
of fiber as Drier, average length as L and number of fibers as .

The surface area of the all fibers can be evaluated as the total surface area of all cylindrical fibers:

S=n x nLDFiber 1)
The porosity of scaffold (unitless) is defined as follows:
£ = Vcavities
Vtotal @

The surface area-to-total volume (Srirer) can be expressed by its relationship with the surface area-
to-solid volume (Sriver.solia ) and the porosity (¢) of the scaffold as follows:
V iy
M) = SFiber.Solid (1 - 8)

SFiber = SFiher.Solid(l -
Vtotal 3)

The surface area-to-solid volume of fiber scaffold can be calculated as:

g _ Surface Area  n X mwlDpjper 4
FinerSolld = golid volume ~ 0 x 7D fiper | " Driper @
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Replacing Sriver.soid into the equation for calculating Srier above, we obtain:

4
Skiber = E(l —€) )

Derivation of Surface Area-To-Total Volume ratio for Foam scaffolds, as a function of Geometric

parameters, SFoam = f (DSultGmin, €)

Assume that foam scaffolds are composed of polymer matrix with spherical holes, with the
average diameter of salt grains as Dsatcrin and number of holes as n.
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