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(54) Title: A BIOREACTOR FOR QUANTITATIVE CARDIAC ANTI-FIBROTIC DRUG ASSESSMENT

(57) Abstract: This disclosure related to a 3D biomimetic bioreactor platform. The 3D biomimetic bioreactor platform induces and
quantifies cardiac fibrosis through synchronized multi-modal stimulation, maintaining native tissue preservation and inducing fibrosis
from zero to any predefined ratio. The system combines electrical, mechanical, and biochemical cues to modulate tissue behavior, with
real-time data acquisition on conduction velocity, tissue impedance, and strain-response curves. Advanced technologies, including vas-
cularized microjet and 3D magnetic actuator, enable precise control over mechanical stretching and temporal modulation of strain. This
innovative platform empowers researchers to study cardiac fibrosis mechanisms, assess treatment efficacy, and optimize therapeutic
strategies for associated cardiovascular disorders, revolutionizing the field of cardiovascular research.



