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Optical bioreactor platform for long-term culture and tumorigenic monitoring of 

primary lymphocytes and CD34+ hematopoietic cells 

 

 

The Miniaturized Optically Accessible Bioreactor (MOAB) addresses a critical gap in 

evaluating the safety of gene-edited hematopoietic cells. This millifluidic device incorporates 

silk-based scaffolds within transparent chambers, creating a bone marrow-like 

microenvironment that sustains primary human CD4+ T cells and CD34+ hematopoietic 

progenitors for up to 3 months. Most importantly, the platform enables sensitive detection of 

tumorigenic events through real-time optical monitoring. In spike-in experiments mixing 

fluorescent tumor cells with primary cells, we detected malignant contamination at 0.1% 

frequency (100 tumor cells in 100,000 primary cells). The system revealed distinct 

behavioral patterns: primary cells integrated into the silk matrix while tumor cells underwent 

initial adaptation followed by rapid expansion and circulation. This differential growth pattern 

provides a clear readout for identifying unwanted transformation events. The MOAB platform 

thus offers a practical solution for long-term safety assessment of engineered cell therapies, 

combining extended culture capability with sensitive tumorigenic detection in a single device. 


