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Introduction

Most of drug delivery systems are release control system or absorption process
control system up to date. However there is one of the remarkable system in recent
yvears, the target iIntention system, drugs act to object target concentratedly.
Particularly, the method, concerned on this study, is the synthesized products between
drug and magnetic particle are injected in a blood vessel and magnets are added the
target[1]. it can decrease the side effect

To design the target intention materials, the basic theories, pharmacological and
physicochemistrical properties of drug as well genernal behavior, are understood
certainly. Magnetic drugs, not confirmed experimently or theoreticaly, can act to
animals without side effect. but it is wrong that the results are applied to human. So,
the analysis about fluidmechanical and reaction engneeritical characteristic in vascular
need.

In this study, similar vascular system are made up and the behavior mechnism in a
vessel of the selected similar particle with drug carrier in the magnetic field using
particle tracking velocimetry(PTV) method[2]. Because of it is not easy to observe in
microscale and experiment has many variances, the commercial simulation program is
used to confirm the data of experiment.

The results are applicable study for drug delivery system, though a research field of

microfluidics, can be used for microscale spectrometer and micromachine[3].

Theory

Dominate forces

Magnetic nano particles under magnetic filed flow affected by various forces.
However interrogation is in microscale, can reduce weak forces. Dominate terms are
inertial and magnetic forcel4].
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Fig.1 forces act on particle

So, we can obtain ratio(N) of between two forces. If it over critical point,

effectiveness of magnetic force is nearly not visible, N value approch to zero.

_ magnetic force

inertia force

Particle Tracking Velocimetry method

PTV method, one of the visualization techniques, developed since last decade. This
method has some merit rather than other methods[5]. PTV method use real images to
obtain velocity vectors. Images by camera were captured in sequence. Analysis
program developed at laboratory to calculate trace along the particle path. Calculated
vectors are arranged through ensemble average.

Experiments
We experiment with PECA(poly(ethyl-2-cyanoacrylate)) magnetic nano particles
(500nm) that were synthesis in laboratory. And also proceed with similar size Fe304

particle.
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To set up vascular system(Fig.1), magnetic particles under water flow in sq ILD. 500
um microchannel (VitroCom Inc.) that was affected by magnetic field with permanent
magnet. Proper flow rate was controlled with syringe pump(HAMILTON KDS-100).
Flow images were captured through epi—fluorescence microscope(Olympus BX51) with
R0frames/s. And those were analyzed to obtain vector field using particle tracking
velocimetry method.

Vector fields were acquired for various variances, flow rate(50pl/h~1000pl/h) and
magnetic field strength(500G™5000G). Through magnitude of vector, seek the critical
point for effective drug targeting.

Results & Discussions

To act with effective magnetic drug carier, prepared particle shoud to have some
magnetic strength. It is suitable for drug delivery that can be cornfirmed by VSM
graph(Fig.3).
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Fig.3 VSM data for magnetic particle

Fig.4 shows vector field(flow rate : 300ul/s) obtained using PTV method. When it
has magnetic field, velocity vector incline to downward. Over the all variances,
graphs are acquired(Fig.5). When difference of two results is decrease nearly to zero,
that point is critical point.
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Fig. 4 Vector field (a) without magnetic field, (b) with 5000Gmagnetic field.
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Fig.5 Graph to find critical point

In these results, we can obtain the effective point for drug delivery.
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