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The self-assembly of biological
molecules into large, but finite-size,
super-structures is fundamental to life. A
grand challenge for colloidal self-
assembly is to produce colloidal
monomers with valence-limited inter-
actions, that have arbitrary angles and
strengths, to produce structures with the
precision, complexity and functionality
of biological assemblies. The Brandeis
MRSEC solved this challenge in 2021.
The process they developed is general
and uniquely adaptable to a wide range
of problems in colloidal self-assembly.

The design process consists of two nested
loops of data-driven design cycles. In the
monomer design cycle, colloidal monomers are
built from DNA origami with sub-nm precision.
In the self-assembly design cycle, the mono-
mers join into a hierarchy of shapes.
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