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Objective:

Semi-automated evaluation of pressure-diameter (P-D) relationship for chip hosted,

millimeter-scale collagen-based tubular biomaterials and arterial tissue structures under
physiological conditions.

Background & Motivation:

Our laboratory has introduced the worldwide first microfluidic platform for the functional
assessment of contractile arterial structures [1,2]. While this technology has been
promising, the investigated arteries were animal derived. In the meantime, advances in
stem cell technology and biofabrication [3,4] promise the bottom-up fabrication of
patient specific human arterial structures to accelerate the development of new
medicines.

In this project, at least ten tubular biomaterials or cardiovascular tissues will be
biofabricated from ultrathin aligned
collagen sheets [4], chip hosted
[1,2,5,6] and subjected to near
physiological conditions (e.g.,
temperature, transmural pressure,
nutrient supply). Pressure-diameter
relationships of passive tubular
biomaterials and functional
(contractile or dilating) tubular tissues
will be obtained using a combination
of bright-field microscopic imaging of
the tube inner and outer tube
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contours and image processing.

Goals:

- Establish scalable setup for subjecting at least 10 tubular biomaterial or tissue structures to
physiological temperature and transmural pressure.

- Provide for independent perfusion through the lumen (physiological shear stress) and
superfusion on the outside (ablumen) using computer-controlled syringe pumps.

- Onthe abluminal side, a drug should be added at controlled concentrations.

- Control all pumps, pressure sensors, camera, stage positions, and temperature using a single
MATLAB program.

- Develop a real-time image processing pipeline (using OpenCV or MATLAB) to extract inner and
outer diameters under varying transmural pressure based on microscope cameras.

Expected Outcomes:
- Real-time P-D curves under physiologic temperature and pressure.
- Platform can later be extended to test drug response or matrix remodeling over time.

Prerequisites:
- MATLAB knowledge required.
- Interest in robotics, mechatronics, organ on chip technology and asset
- No prior knowledge in organs on chips, cell biology or biofabrication required
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