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Introduction pressure profile to condition porcine kidney (Fig. 2C) and the full setup can be used to perfuse 1
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selection » Fabrication using 3D The elastic kidney sac has been successfully 3D-printed (Fig. 3A). The syringe pump can
* Tubing & connector printer | externally apply pulsatile pressure to the kidney via the organ sac (Fig. 3B). The rotatable organ
selection * Assembly of all bioreactor enclosure (Fig. 3C) can control orientation and minimize stress concentration during perfusion.
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effluent from ureter

The fresh porcine kidney has been stabilized with silicone sac in upright orientation (Fig. 1A). The The blue dextran dye has been used to validate the effectiveness of the rotary and pressurizable
intactness of kidney has been validated with its flowdynamics monitoring (Fig. 1B). The kidney ©rgan sacs in achieving even dye distribution (Fig. 4A & 4B). The PID controller has demonstrated

can achieve full decellularization within 2 days (Fig. 1C) its effectiveness in maintaining ex vivo porcine kidney viability with urine effluent (Fig. SA, B & C).
1 Benchtop test of PID controller using decellularized kidney Conclusions

The constant-pressure motion was carried out by integrating the flow pump, flow rate sensor, This study successfully demonstrates the development and validation of a solid-organ module
pressure sensor, and PID controller to minimize the delay or overshoot of the inflow pressure, with a monitoring system, establishing a standardized modular bioreactor platform with potential

which could lead to organ damage (Fig. 2A & 2B). The PID controller can generate stepwise applications across multiple tissue and organ systems.
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