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Optical Analysis for the Estimation of Whole Blood Coagulation Time with
Magnetic Particles
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Prothrombin Time (PT) is used as a measure of blood coagulation time. An optical analysis of the signal generating mechanism
is described here for the reflection-type arrangement. Thromboplastin added into serum or whole blood initiates the coagulation
process. We added a sufficient amount of magnetic particles into the sample before adding thromboplastin and subjected the
mixture to a rotating magnetic field. The laser light gets reflected in a periodically modulated fashion with respect to the magnetic
field rotation. Analysis of this decaying modulation could produce a reasonable coagulation time. We also introduce a simulation
model to explain the signal generating mechanism using LightTools.™
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FIG. 1. Blood coagulation pathways. The intrinsic process represents

the formation of thrombus, while the external the coagulation.
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FIG. 2. False color image of red blood cells intertwined by fibrins
[Encyclopedia Britannica online].
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FIG. 3. Layout of the testing apparatus. See Fig 4 for the sample
holder.

FIG. 4. Sample holder made of clear tapes on the microscope
slide glass. The sample well dimension is 15x15x1 mm’. Sample
mixture was prepared with 0.1lml whole blood and ~0.1 mg of
magnetic particles

FIG. 5. Collective behavior of magnetic particles in water. Variation

in the distribution pattern is observable with respect to the
rotation of the external magnet. Average diameter of the particle
was around ~110 pm.
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FIG. 6. Time dependent variation of the reflected light as the
magnet rotates. PT can be derived from the exponential term of
the curve represented here with a green line.
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FIG. 7. Computer model for scattered light analysis by a traveling
cylindrical liquid wave.
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FIG. 8. Comparison of the measurement, with respect to magnet
angle, (top) with the simulated result in terms of the location of
the center of the cylindrical wave. The magnet angle here is a
relative angle.
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