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This special issue of Emerging Topics in Life Sciences presents a selection of reviews
that give insight into the vast array of research taking place in the fields of soft matter
and biophysics, and where these two intersect. The reviews here cover the full range
from the fundamentals of how biological systems may have assembled to how we can
use this insight to develop and exploit new biomaterials for the future, all informed
through the lens of the physical sciences. This issue has been both written and edited by
early career researchers, highlighting the cutting-edge contributions that this generation
of researchers is bringing to the field.

Interdisciplinarity in science is becoming increasingly more prevalent and in the understanding of
biological systems much is to be gained from approaches and insights that have typically been classed
as ‘the physical sciences’. This issue explores the areas of soft matter and biophysics, which can both
use a physical sciences lens to understand biological systems more in depth.
Soft matter rose to prominence in the early 1990s when de Gennes was awarded the 1991 Nobel

Prize in Physics for discovering that methods developed for studying order phenomena in simple systems
can be generalized to more complex forms of matter, in particular to liquid crystals and polymers [1].
Soft matter itself encompasses materials that can be readily deformed [2], including but not limited to
polymers, liquid crystals, colloids, surfactants, and biological systems. As a science, it sits at the inter-
face between chemistry, physics, biology, and mathematics and explores the structure, properties,
kinetics and self-assembly of these systems. Biophysics alternatively utilises principles and approaches
typically used in physics to understand biological systems [3], including structure determination,
microscopy, imaging, spectroscopy, scattering, and computational approaches. These techniques give
rise to information at various length scales to help answer key biological questions. Both fields have
progressed rapidly over the years and often overlap, addressing challenges not only in understanding
the fundamental science behind biological systems but developing practical solutions for biomedical,
pharmaceutical, food, and technological applications. The reviews presented in this issue span from
the foundations of how biomolecules may have first formed and assembled, to how we can harness
this knowledge to produce new materials for the future.
The role of soft matter research for understanding the origins of life is brought to the forefront in

the review by Jia et al. [4]. They highlight the possible integral role nucleic acid liquid crystals may
have in the formation of longer sequences relevant to the emergence of life, where they delve into
both its plausibility and the environmental conditions for this to potentially occur. This is the bridge
to how the ‘liquid crystal world’ [5] may be the precursor to the ‘RNA world’ hypothesis [6,7] which
could allow functional polymers to develop.
A topic of long-term fascination is how biological molecules and systems can adapt to variety of

conditions, including those considered extreme. Bhattacharya [8] explores this in their review on
archaeal lipids, describing the ‘Lipid Divide’ [9] between these structures compared with lipids from
bacteria and eukaryotes. This review covers how the structural differences these lipids possess impact
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their self-assembly and biophysical properties, which could allow archaea to thrive in a vast range of environ-
ments, including the human gut.
Aufderhorst-Roberts and Staykova [10] explore the progress being made in studying actin assemblies, with

the actin cytoskeleton and its interaction with the plasma membrane in eukaryotes being pivotal to a variety of
biomechanical functions. They delve into the role this plays for shape changes in cells, their mechanical
reinforcement, and contraction processes, as well as the next steps to begin studying more complex processes.
The review by Meng [11] highlights how our increased knowledge of biological macromolecules has given

rise to a deeper understanding of the advantageous properties they possess. This has led to the development of
bioinspired and biomimetic materials across many applications, including novel biopolymer systems. From pep-
toids to polyelectrolyte complexes, this review explores how sequence and charge can be the key to the founda-
tional understanding of synthetic polymer self-assembly and the formation of new materials.
Huang’s paper [12] details the progress made in building increasingly complex vesicle structures. In particu-

lar, they examine the latest technical advances in the production of asymmetric unilamellar vesicles constructed
from lipids and polymer–lipid mixtures. These can serve as more reliable models for natural cell membranes
and Huang outlines both microfluidic and non-microfluidic techniques used to build these structures.
Finally, the review by Ghosh [13] describes the possible routes to designing artificial cells for various biotech-

nological applications. The review outlines the possible tools required to engineer these entities as well as the
current applications they are applied to, including biosensing, drug delivery, and carbon fixation.
The articles in this issue have been solely written by, or have as corresponding author, an early career

researcher. This special issue, therefore, sets to showcase the excellent and cutting-edge research being com-
pleted by the upcoming generation of scientists in this area and is the second issue of its kind to be published
by a Portland Press journal [14]. It is hoped that this issue provides a taster of the vast array of research being
completed in soft matter and biophysics by those who are set to shape this field in the future.
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