Electrothermal blood streaming conveying
hybridized nanoparticles in a non-uniform
endoscopic conduit
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Abstract

The novelty of nanoparticles in transferrals of medications and biological fluids via
electrokinetic mechanism has been competently recognized. Due to the impressive role of
nanoparticles suspended in blood or physiological fluids in medical fields, the current
research article is planned to formulate an effective mathematical model to analyze the
dynamism of bloodstream infused with hybridized nanoparticles in a non-uniform
endoscopic conduit (space between two coaxial tubes) under the interactivities of
electroosmosis, peristalsis, and buoyancy forces. The dual impact of heat source, Joule
heating, and convectively cooling wall condition is examined. The geometrical shapes
(sphere, brick, cylinder, and platelet) of nanoparticles injected into blood are accounted for
in the formulation of modelled equations. The blood doped with hybridized nanoparticles is
regarded as an electrolyte solution. The lubrication and Debye-Hickel linearization
estimations are invoked in order to linearize the flow equations. Analytical solutions for the
resulting leading equations are computed by implementing an analytical approach. The
amendments in the physiognomies under variations in sundry parameters are explained
through the line, bar graphs, and numerical tables. Outcomes admit that the flow of
ionized blood is significantly amended across the endoscopic conduit due to the
electrostatic body force. Blood is warmed or cooled with positive or negative values of Joule
heating parameter. Blood is cooled with augmenting volumetric concentration of
hybridized nanoparticles. The trapping phenomenon is also described by designing
streamline plots. The size of confined blood boluses expands due to the thin electric double
layer (EDL). The novel findings of this hemodynamic simulation furnish significant
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