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AGONIST RELEASE MODEL

From the Dissertation of Clif Frilot

Description of Model

A transient mathematical model to simulate the passive diffusion of agonists released from platelets was developed.  Upon local activation by collagen (a strong platelet activator), the released alpha and dense granule contents.  Released agonists of interest are serotonin and ADP.

Modeling Assumptions

1. Diffusion model obeys Fick’s law

2. Constant densities and diffusion coefficients

3. Transient analysis in cylindrical coordinates (r,(, z) spaced averaged in r and (
4. Diffusive transport dominate only in z direction

5. No consumption of species

6. Species are immediately released upon activation (No flux)

7. Negligible initial plasma concentration of species

8. Species concentration approaches zero at an infinite distance from the surface

Mathematical Description

Application of the shell balance method under the guidelines of the assumptions above, the following equation results:
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Boundary and Initial Conditions

1. The initial condition is represented by 
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, which implies the concentration of species A is instantly released at the surface when time is zero.  m0 represents the amount os species released per square area.

2. Boundary condition # 1 is represented by 
[image: image3.wmf]0

)

,

(

=

¥

t

C

, which defines the concentration of species A for all time at an infinite distance is negligible.

3. Boundary condition # 2 states the no flux condition for all time at the surface
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Solution to Governing Equation

A Fourier transform method was applied to solve the equations.  The solution is described in the following steps.

Step 1 

Use the Fourier transform to transform the space variable [CA(z) ( F(()] in the governing equations and boundary conditions.  The governing PDE transforms to
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After simplifying this relation and rearranging terms, we arrive at
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This is subject to the following transformed boundary conditions:
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Step 2

The general solution to the resulting ordinary differential equation is
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, where C is an unknown constant.

Step 3 

The constant C is now evaluated through use of the surface boundary condition:
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The particular solution to this problem is
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Step 4

The definition of the inverse Fourier transform (F-1) is applied to transform the solution from ( domain to position (z).  From inspection of inverse Fourier transform tables, an exact inverse transform was not found, therefore direct implementation of the inverse Fourier transform is required and is shown below.
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Simplification of the above expression returns
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Evaluation of the integral involves a variable transformation as follows:

Let 
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 , then 
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When the new variables are back substituted, the integral has the form
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, which simplifies to 
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Therefore, the solution to the agonist release model is 
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