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Figure 3: Neutrophil migration in homogenous media. Scatter plots of (a-c) the radial position of neutrophils over time 
for an acoustic impedance of (a) 1.66 MPa∙s/m, (b) 1.70 MPa∙s/m and (c) 1.76 MPa∙s/m and (d-f) the corresponding y-
component of the velocities. 
 
We then studied acoustic migration for a set of neutrophils in an acoustic impedance gradient. Fig. 4 (a) 
illustrates how they first plummet due to fluid relocation after the onset of sound and they then slowly migrate 
toward the channel center, Fig. 4(b). Fig. 4(c) shows that the velocities of the cells are initially high as they 
migrate through the low impedance medium and they then slow down abruptly as they approach their IAP. 
Fig. 4(d) shows the measured IAP as a function of time indicating that cells reach their IAP after 15 seconds 
and thereafter a stable reading can be carried out during approximately 20 seconds. The measurement breaks 
down when the cells has reached the channel center and diffusion has then flattened the acoustic impedance 
gradient to a value that is below the effective acoustic impedance of the cell. The measurement will fail if the 
acoustic field cannot transport cells to their IAP before diffusion flattens the acoustic impedance gradient.  

 

 
Figure 4: Migration in an acoustic impedance gradient for a set of neutrophils. Scatter plots of (a) their radial positions 
and (b) their lateral position (y) as a function of time. (c) The velocity along y for neutrophils over 60 seconds. (d) Time 
development of the measured neutrophil acoustic impedance. Dashed coloured lines represent the change in impedance 
of the medium at each wall (green and red) and at the centre (blue) due to diffusion. Red rectangles and black dots demark 
time and location for breakdown of the IAP measurement. Moving average filtering (n=5) was applied to (c and d). 
 
Conclusion 
By studying 3D acoustic migration of neutrophils, we can describe how they approach their IAP. At the 
conference we will show data for more cell types as well as data for the influence of cell buoyancy in IAF. 
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