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Abstract. In this research work, a mathematical model for an unsteady, magnetohydrodynamic (MHD) 

non-Newtonian blood flow, through porous blood vessels, using an oscillatory harmonic pressure gradient 

to describe the dynamic of blood flow during surgery was studied. Blood was modeled as a fourth 

grade non-Newtonian fluid. The governing model equation was solved semi analytically, using modified 

homotopy perturbation method (MHPM) with the help of MATHEMATICA SOFTWARE to 

simulate the velocity profile. The MHPM, was based on the application of Laplace transform 

combined with the homotopy perturbation method (HPM). The effect of magnetic field, porosity, body 

acceleration, pressure gradient, third and fourth-grade non-Newtonian fluid parameters and Womerseley 

parameter on the flow behavior velocity was examined. The main important results obtained are; the 

velocity of the blood decreases as the value of both the parameters representing the magnetic field, 

porosity, and third grade non-Newtonian fluid increases. Also, the velocity of the blood increases as the 

value of body acceleration, pressure gradient and fourth grade non-Newtonian fluid parameter 

increases. 
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II. Problem Formulation 
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