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DEVELOPMENT AND OPTIMIZATION OF A PRESSURE
MYOGRAPHY SYSTEM BASED ON AN OPEN-SOURCE
DESIGN
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(ramzi.ben.hassen@ulb.be), Cyril Tordeur (cyril.tordeur@ulb.be).

2 Context

Pressure myography is an advanced technique used in vascular research to study the
physiological properties and functional responses of small arteries, veins, and other blood
vessels under near-physiological conditions [1, 2]. As shown if Figure 1 this method involves
isolating a small segment of a vessel, mounting it onto glass cannulas, and pressurizing it to
simulate the transmural pressure experienced in vivo [3]. By maintaining these conditions,
pressure myography allows researchers to measure key parameters such as vessel diameter,
wall thickness, vascular resistance, and shear stress [4]. The system is particularly valuable for
investigating intrinsic vascular responses like myogenic tone (the vessel’s ability to constrict or
dilate in response to pressure changes), flow-mediated dilation, and the effects of
pharmacological agents on vascular function [5, 6]. Pressure myography is also used to evaluate
structural changes in vessel walls and their intrinsic biomechanical properties under varying
conditions [7, 8]. Its ability to replicate physiological pressures and flows makes it a superior
alternative to traditional wire myography for studying resistance vessels that play a critical role
in regulating blood flow and peripheral resistance.
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Figure 1. a) Pressure Myography Setup [8]. B) Tracking software for detecting artery
diameters with the c) VasoTracker PM system [4].

Overall, pressure myography is an essential tool in cardiovascular research, offering insights
into the dynamic interplay between vascular structure and function. It has applications ranging
from basic physiological studies to drug development and understanding pathophysiological
processes in cardiovascular diseases.
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3 Work

This master thesis aims to manufacture a pressure myography system based on an existing open-
source design, the VVasoTracker. VVasoTracker originated from a need to find a cost-effective
alternative to expensive commercial systems used for studying blood vessel function. The initial
VasoTracker system was a custom pressure myograph bath coupled with software designed for
the live measurement of blood vessel diameter. Recognizing that other researchers might face
similar challenges and benefit from our solution, researchers from the University of Strathclyde
and the University of Glasgow released these tools as open-source resources.

Figure 2. lllustration of the VasoTracker 2.0 with the representation of the independent XYZ
positioning of both cannulae ensuring accurate and flexible manipulation of vessels.

In addition to the manufacturing process, a design optimization might be warranted to address
the impossibility to analyze multiple vessels in parallel. Additionally, further work might be
conducted to optimize the available design in order to reach an even more physiological
condition. Upon termination of the manufacturing process, the system will be assessed on
rodent arteries in a research project investigating the effects of weightlessness on central
vascular structure and function.

The focus of the work evolves around the manufacturing of an open-source pressure myography
system, with assessment, and room for design improvement for further work.
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