Chip-based optoacoustic single cell detection in flow using point-
source optimized surface acoustic wave transducers.
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Figure S1: Schematic illustration of the signal processing workflow demonstrated using an
RBC measurement with a 50 MHz pIDT. (a) Raw OA signal acquired by pIDT. (b) The pIDT signal
is trimmed based on the time-of-flight corresponding to the OA signal that originates from the
sample particle. (c) The power spectrum shows a peak at the pIDT center frequency (50 MHz).
(d) 10x10 um? frame recorded at 670 fps using the custom microscope focusing into the
microfluidic channel. An RBC is visible in the bottom left of the frame. (e) Each pixel’s baseline
is calculated using a moving average over 100 frames to compensate changes in the image
over time. (f) The baseline is subtracted from the raw frame. (g) A gaussian filter (o = 1) is
applied to remove noise. (h) Negative pixel values are inverted to avoid situations where
negative values average out positive ones, which results in some cases in undetected particles.
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The red rectangle indicates the ROI which is averaged for particle detection. (i) Processed OA
signal over time. The OA signal refers to the amplitude at the center frequency of the pIDT (see
above a-c); events are augmented by using a gaussian window filter (6=2.3). Co-registered
peaks are highlighted with green circles, all others are highlighted in red. (j) Processed camera
signal over time. The camera signal refers to the average of the ROI from Suppl. Figure 2h and
is filtered with a median filter to remove spikes in the camera signal. Co-registered peaks are
highlighted with green circles, all others are highlighted in red.
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Figure S2: Hit rate in respect to the camera signal threshold for all pIDTs measuring beads.
The camera threshold is given in multiples of the standard deviation of noise (o). An increase
of the threshold results overall in an increase of the hit rate, but reduction in the number of
detected particles.
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Figure S3: Receiver operating characteristic (ROC) curves exemplarily shown for
measurements using the 50 MHz pIDT with 3 mm focal length. The chosen threshold of 50
shows a good balance between high true positive rate (TPR), while keeping the false positive
rate (FPR) to a minimum.



Electrical Reflection |S 11| in dB

Figure S4: Frequency characteristics of electrical reflection coefficient |Si1|. Shown is
exemplary the coefficient for an 100MHz pIDT with 1mm focal length
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Figure S5: Exemplary traces of 3 um polystyrene beads. (a) Trace of 3 um beads. This
measurement was done using the 100 MHz pIDT with 3 mm focal length. 48 events were co-
registered out of 65 events detected by the camera (74% hit rate). (b) Microscope image of an
aliquot of 3 um beads (scale bar 125 um). (c) Section of (b) (scale bar 25 um).
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Figure S6: Characteristics of the measurements regarding OA signal, SNR and hit rate. In the
(b) and (c) bars depict the mean, the error bars depict the standard deviation. Due to the
dimension of the pIDT, there is no 10 MHz chip with a 3 mm focal length. Red blood cells could
not be detected using the 10 MHz pIDT.
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Figure S7: Correlation of camera and OA signal for co-registered events. First row shows
beads measurements with the 1 mm focal length pIDTs, second row beads measurements with
the 3 mm focal length pIDTs, third row red blood cells, fourth row B16 cells. Each column shows
the measurements of a single pIDT (100, 50, 25, 10 MHz).
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Table S1: Overview on all experimental conditions and obtained results. The color coding is for
each column and sample individually done. Color coding per column from red (highest) to blue
(lowest).
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