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Dynamic Analysis of Fluid Flow and Selection of Optimal Nanoparticles for a
Geometry With 50% Blockage
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ABSTRACT

Fluid transfer pipes play a key role in connecting different components of fluid systems, especially within the
human body's circulatory system. Blockage of the carotid arteries, the primary blood vessels carrying blood from
the heart to the brain, is a leading cause of stroke. Therefore, treating carotid artery blockages represents a
significant stride in stroke prevention and the enhancement of brain and body function. The most contemporary
approach for delivering drugs precisely to damaged arterial regions involves the use of nanoparticles that are fine-
tuned in terms of both size and quantity. In this study, a geometry with 50% occlusion is utilized to examine the
optimal nanoparticles. Following simulations of fluid flow in the damaged areas and the selection of Fe;04@MOF
nanoparticles with an appropriate surface ligand as a targeted drug carrier, in sizes ranging from 100 to 1000 nm,
and with injection numbers of 100, 300, and 500 particles per cycle, the nanoparticle simulations are conducted.
Ultimately, the results indicate that particles measuring 100 nm in size, with an injection number of 300 particles
per cycle, exhibit the highest degree of adhesion to the target area. Additionally, particles sized at 800 nm, injected
at a rate of 100 particles per cycle, demonstrate superior surface and volume drug transfer capabilities. Optimizing
the quantity of injected particles notably reduces costs and mitigates potential side effects.

Keywords: Fluid Transfer Pipes, Damaged Areas, Targeted Drug Delivery, Optimized Nanoparticles, Carotid
Artery
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2 Nano-Particles
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! Acoustic- Ultrasound
2 Enhanced Permeation and Retention
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! Laminar flow
% Particle tracing
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2 Generalized Newtonian fluid
3 Kronecker delta function
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! Navier-Stokes equation
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! Magnetite
2 Metalic cluster
3 Organic linker
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