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INTRODUCTION BIFURCATED VASCULAR MODEL RESULTS: MAGNETIC FIELD PARTICLE CAPTURE FROM BLOOD
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offers a promising strategy for localized drug delivery

and diagnostic targeting in flowing blood

environments. In micro vessels and small arteries,
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Figure 1: Two-dimensional geometry of the bifurcating channel with a localized stenosis
used in the numerical simulations. All the dimensions are in mm.
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The resulting magnetophoretic drift relative to the
bloodstream determines whether particles marginate
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Figure 7: Comparison of nanoparticle accumulation at the stenosis over time for two
imposed blood pressure.

MATERIALS AN D M ETHOD Figure 2: Computational mesh of the bifurcating channel with localized stenosis. The

mesh is refined near the bifurcation and stenosed region to accurately resolve velocity

. . and concentration gradients. Figure 4: Velocity magnitude contours with the velocity vectors in the bifurcating CONCLUSIQNS _ o o
Material Properties channel with localized stenosis. Two different pressure difference AP (a) 0.001 Pascal | Magnetic nanoparticle capture under a 9'5 T f-|eld is highly sensitive to local blood
: , PR and for (b) 0.01 Pascal are applied. Flow acceleration is observed near the junction and pressure and flow patterns in stenosed bifurcations.
Paramagnetic | Fe203 | Size = 100 nm | X =7380 x10°cm3/mole G OVE RN I N G EQUATI O N S within the stenosed region, followed by redistribution into the two branches. Il.  Lower blood pressure produces more directed and stable flow through the stenosis,
b increasing particle residence time and capture efficiency.
Blood A=0.05|p =1060 kg/m? u=3.5x1072 Pas (a) (b) ll.  Higher blood pressure induces stronger convective transport and flow instability,
S 0al r r , , ] 0.4 ' [ ' ' redistributing particles into both branches and reducing magnetic capture.
: — Mass and momentum balance A IV. These findings demonstrate that hemodynamic conditions are a key design and
» To simulate the above system, a finite element-based V-ur = 0. Toa —~0.3 operational factor in optimizing magnetic targeting in vascular systems.
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