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Cell counting assessed using an automated haematology analyzer.
** P< 0.01, *** P < 0.001 versus unfractionated blood (non-parametric Wilcoxon signed-rank test).
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Blood fractionation using the acoustophoresis technology leads to a red blood cell clearance ratio

from whole blood greater than 80 % (p < 0.001) and a purity of platelets close to 93.0 %. Acoustophoresis-isolated  platelets ~ were

stained with DIOC-6 and washed prior to
transfusion in NOD/SCID mice that were
subjected to FeCl;-induced thrombosis In
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Platelet activation was evaluated by monitoring the surface expression of the fluorescent P-selectin
(CD62P) (left panel) and PACL1 (right panel) by flow cytometry.

The histogram represents the ratio of mean fluorescence intensity (MFIl) quantified for each activation
marker before and after blood fractionation using acoustophoresis (black plots) versus soft-spin
technique (white plots).

Post-fractionation was investigated through dose-response experiments to collagen (0.25 to 60ug/ml).
Results are expressed as percent relative to the mean fluorescence intensity (MFI) of control platelets.

n = 14 different blood donors. # indicates a significant difference (p < 0.05) as compared to non-
stimulated control platelets. PLT - platelets, MFI - mean fluorescence intensity, NS — non significant.
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Summary

The acoustophoresis device :

v leads to an efficient separation of platelets from whole blood;
v preserve the quality and the functionality of platelets;
v represents a novel promising technique for whole blood fractionation in clinical settings.

Representative images of acoustophoresis-
Isolated platelets in differential contrast (DIC)
and P-selectin (CD62P). Bar =5 um

Perspectives

- Quality and functionality of acoustically-isolated platelets upon storage (J5, J7).

- Invivo recirculation assay of acoustically-isolated platelets.

- Quality and functionality of acoustically-isolated red blood cells and plasma.

- Improve the effiency of blood cells separation by optimizing the resonator dimensions.
- Increase the separation flow in order to decrease the blood bag processing.

- Create a continious process totally automated.

The degree of platelet activation, as attested
by the surface expression of P-selectin and
PAC1, does not increase following acoustic
blood fractionation.
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