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A microfluidic device for label-free, physical capture of

circulating tumor cell clusters
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DISCUSSION

We introduce a microfluidic technology that specifically isolates CTC clusters from unprocessed blood samples of
patients with cancer. The dynamic capture of multicellular structures as they are balanced on triangular structures
under low flow offers impor-tant capabilities that are not readily achieved with current CTC isolation strategies.
Existing technologies primarily target single CTCs and exhibit lower sensitivity and specificity for capturing
clusters. Widely used batch purification techniques!®1419:20:33 jnvolve multiple processing steps that are likely to
disrupt CTC clusters. High-speed fluorescence imaging of minimally enriched blood samples is efficient for CTC
cluster detection!3, but the low purity complicates downstream molecular analysis. Microfluidic devices optimized
to isolate single CTCs can also isolate CTC clusters®!%; however, substantial losses of clusters may be asso-ciated
with the optimization of flow conditions for single CTC capture. Filtering blood samples through membranes with
small pores!®1920 may be effective, but these approaches employ high flow rates, which results in extremely high
shear forces. As such, CTC clusters are likely damaged or even squeeze through rela-tively smaller pores, as
modeled in our computer simulation.
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