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Introduction
Organs-on-chips are uniquely different from other cell culture models in that they are based on
controlled microenvironment engineering. Therefore, they can capture progressively more complex
physiological functions without relying on uncontrolled and unpredictable cellular self-organization
[1]. The controlled nature of organs-on-chips also allows the systematic ‘personalization’ of various
aspects of the model, so that it truly becomes a reflection of ourselves and may be applied in
targeted drug development and precision medicine (Figure 1) [2,3]. In this talk, I will explain how we

are applying this concept of systematic personalization as we engineer blood vessels for integration
in organs-on-chips.
Results and Discussion
For the engineering of blood vessels in organs-on-chips, there are a number of key aspects that can
be controlled and personalized: blood and vascular tissue, vessel geometry, and properties of the
flow. For example, we have used blood from patients on anti-platelet medication and have detected
differences in thrombosis at arterial flow rates in vessels-on-chips. Moreover, we have used CT
angiography imaging data to engineer controlled 3D vessel-on-chip geometries, and have used these
to study the local risk of thrombosis. Finally, we are moving away from using primary cell material
and have been focusing on engineering vessels-on-chips based on human pluripotent stem cellderived tissues.
Conclusion
The power of personalizing organ-on-chip systems and their integrated blood vessels is only
beginning to be demonstrated. By staying close to the design philosophy of controlled
microenvironment engineering, it will be possible to further improve the personalized and functional
complexity of these systems in the coming years.
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