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Molecular systems engineering is centered on the discovery of basic principles governing the
behavior of natural or synthetic molecular systems and the application of such knowledge to the
design of advanced devices and technologies. This design paradigm aims to incorporate synthetic
building blocks, including electronic, optical, mechanical, chemical, and biological components,
into functional systems that will impact a diverse range of fields, from advanced biological and
biomedical applications to energy harvesting and beyond. To address the current fabrication and
operational limits of molecularly functional systems, new challenges must be addressed, especially
with respect to active molecular materials. This includes the integration of internal energy
conversion strategies to enable active functions like switchable material properties, hierarchical
self-assembly, memory-based effects, and the development of internal and external feedback
mechanisms. The ability to incorporate these features and deploy them dynamically over time
elevates 3-dimensional materials into 4-dimensional systems.

Thus, we wish to organize a discussion symposium that addresses the scientific challenges facing
the advancement of molecular systems engineering by focusing on understanding and predicting
material systems properties and leveraging that knowledge through rational material design. This
will bring us closer to the ultimate goal of developing material systems that qualify as both
complex and adaptive, possessing properties that heretofore are only found in living organisms or
human-controlled machines.

We believe it is timely to unite like-minded physicists, chemists, and life scientists striving to solve
the unique challenges encountered at the intersectional gap between the molecular assembly of
materials and the design of smart systems possessing feedback mechanisms that can be harnessed
to perform useful work.
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