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Polymeric platforms are one of the main devices that has been used for active and passive
target drug release due to their optimum control properties. When this device is in contact with a
solvent, the �uid enters in the polymer that swells and then a drug dissolution starts. Afterwards,
the molecules of the dissolved drug di�use through the relaxed polymeric structure [1]. Let cl, cd
and cs be the solvent, dissolved drug and solid drug concentrations in a spherical polymer of
radius R. The behaviour of these concentrations is described by the following system of nonlinear
integro-di�erential equations:

∂cℓ
∂t

=
∂

∂x

(
D̃ℓ(cℓ)

∂cℓ
∂x

)
+

∂

∂x

(∫ t

0

q(t, s, cℓ(s), cℓ(t))
∂cℓ
∂x

(s)ds
)
,

∂cd
∂t

=
∂

∂x
(D̃d(cℓ)

∂cd
∂x

) + f(cs, cd, cℓ),

∂cs
∂t

= −f(cs, cd, cℓ)

(1)

is de�ned in (0, R)× (0, T ], with initial and boundary conditions cℓ(0) = cl,0
cd(0) = 0
cs(0) = cs,0

,
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cℓ(R) = cext
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In (1) the nonlinear reaction term f(cs, cd, cℓ) = H(cs)kd
csol − cd

csol
cℓ is the dissolution rate expres-

sed by a Noyes-Whitney model where kd denotes the dissolution rate, csol is the solubility limit and
H(·) is the Heaviside function. The term q(t, s, cℓ(s), cℓ(t)) describes the nonlinear viscoelasticity
polymer properties.

Our goal is to prove the stability and convergence properties of a �nite di�erence method
(that is as a semi-discrete Galerkin �nite element method [2]) to solve numerically (1) -(2) in non-
uniform grid. The analysis is performed using low space regularity assumptions for the solutions:
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cl(t), cd(t) and cs(t) are only in H3(0, R) at each time t. This low regularity guarantees a second
order convergent method in space. Then by using a method of lines based on a Crank-Nicolson
approach we prove that the method has also a second convergence order in time. The nontrivial
proof for the second order in non-uniform space grid is based on the authors work [2] and [3, 4].
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