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Abstract: Accurate blood typing is the crucial factor for safe and successful blood transfusion and plays a very import-
ant role in organ transplantation and genetic information of forensic medicine. Microfluidic devices have been devel-
oped to overcome the limitations of the conventional blood typing methods. In this study, we demonstrate a Lamb
wave-based device for simple blood typing in a sample droplet and we propose new indices for quantitative and accu-
rate blood typing. Using Lamb wave-induced acoustic streaming in the droplet, the blood sample and the reagent
can be mixed rapidly and red blood cells start to form clumps, which is agglutination. Based on the recorded image
and video, the intensity of transmitted light through the sample droplet is evaluated to determine the blood type.
Effect of the concentration of suspended red blood cells was evaluated and we found that 10% concentration of sus-
pended red blood cells was suitable to observe the difference between aggregated and non-aggregated samples.
Finally, sample with blood type A could be determined using anti-A reagent in our Lamb wave-based device. Our
device enables simple and accurate blood typing, which can be applied to resource-limited environments.
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Fig. 1. Schematic of Lamb wave-based microfluidic device’s operation principle and definition of novel evaluation index (a)
It shows basic principle of lamb wave for micro-liquid control and it is possible to control small amount of droplet of 10ul
or less by using wave without electrode process. (b) The light transmittance of the blood sample and the reagent mixture
over time was expressed as Contrast. The evaluation index of the novel blood type analysis method was defined through the
normalized equation according to the change rate of the light transmission amount by the agglutination. (c) A diagram
explaining the principle that the antigen on the surface of erythrocytes and the antibody in the reagent are agglutinated
through the antigen-antibody reaction through mixing due to the lamb-wave.
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Fig. 2. Fabrication process of Lamb wave-based blood typing device and Experimental setup. (a) The lamb wave-based
device consists of a sample loading part and an electrode part. Sectional tapes for hydrophobic coating were fabricated with
cutting plotters to have circular holes with a diameter of 3 mm, and the prepared coated paper was attached onto the
piezoelectric substrate. The electrodes were then drawn in rectangular shapes of constant width at both ends of the
piezoelectric substrate. (b) Actual image of a device and an experimental set-up schematic of a device based on a lamb wave
used in an actual experiment.
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