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ABSTRACT
Liquid biopsies, which consist of circulating tumor cells (CTCs), circulating tumor DNA, or tumor associated extracellular vesicles (EVs), are extremely popular for managing cancer diseases due to the minimally invasive nature of their acquisition. However, they are challenged by the fact that they represent a vast minority in a mixed population in clinical samples such as blood. Therefore, the liquid biopsy marker must be purified and enriched prior to downstream analyses. In this presentation, I will discuss technologies we are developing for the purification and enrichment of liquid biopsy markers and their downstream analysis for two examples: (i) early detection of ovarian cancer using EVs; and (ii) monitoring for disease recurrence in child with B-cell acute lymphoblastic leukemia (B-ALL) using CTCs. Ovarian cancer (OvCa) is the 5th most deadly cancer for women in the US and is often referred to as a "silent killer" because it is frequently diagnosed at an advanced stage, resulting in low survival rates (<30%). However, if detected early, when the cancer is still confined to the ovaries (Stage I), the survival rate can be ~90%. We are developing a screening test for OvCa, which consists of a novel integrated fluidic system to process biomarkers specific to early OvCa onset, and the appropriate assay for producing high clinical figures-of-merit. B-ALL is an aggressive cancer characterized by the accumulation of immature white blood cells in bone marrow and blood and represents ~30% of all cancers diagnosed in children. We have developed a system for the analysis of B-ALL CTCs comprised of three task-specific modules that can detect disease recurrence from blood negating the need for a painful bone marrow aspirate. The modules are used for affinity selecting CTCs from blood with subsequent photorelease (catch and release), simultaneous counting of the selected/released cells, and staining/imaging of the CTCs for immunophenotyping and looking for chromosomal abnormalities (FISH). In both examples, the task-specific modules are interconnected to a fluidic motherboard populated with valves, interconnects, pneumatic control channels, and the fluidic network and provides full process automation making the system appropriate for clinical implementation. 
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