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Abstract:   
 
A biological transition point is the initial, instigating change that occurs when a cancer transitions from local to 
distant or treatment-sensitive to treatment-resistant; patient care is currently limited to treating the 
corresponding clinical transition point – the time at which this change is first detected due to an amassed 
population of changed cells. Employing physical science and biological methods we can study the factors that 
affect biological transition points in order to improve clinical decision making and mitigate the damage caused 
by delayed clinical detection. Studying the changes occurring within individual tumor cells, within patients’ 
organ systems, and within populations of patients to chart the dynamic course of cancer evolution, we can 
better predict and thus better treat this ever-changing disease.  

Multi-modality investigation of molecular, cellular, organ, human and population scale methods can be 
integrated to provide a larger framework that describes the human condition in both its spatial and temporal 
reference frame. Each experimental or theoretical modality will probe the spatial and or temporal evolution at a 
certain resolution with certain content at a specific cost to the system. Cost involves human costs (invasiveness 
and risk of the procedure) and societal (price of the procedure or analysis and future productive lifetime).  

The cell-based liquid biopsy is providing the opportunity to bridge between the one-time invasive biopsy and 
the high-frequency cell-free or imaging tests. As such the cell-based liquid biopsy holds the potential of very 
substantial impact in improving patient care through the missing complement to current standard of care 
approaches. Concepts, approaches and results from the Southern California Physics Oncology Center 
demonstrate that this convergent science approach can indeed lead to new basic insights into the biology of the 
disease that could be actionable for the individual patient.   
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