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Cellulose derivatives are well known to form both lyotropic and thermotropic liquid crystalline phases
[1, 2]. In this work, we focus on thermotropic cellulose derivatives that also exhibit lyotropic liquid
crystalline behaviour [3]. The ability to form lyotropic phases is a key requirement for crosslinking
thermotropic derivatives under different conditions, a crucial step towards the development of
cellulose-based liquid-crystalline elastomers. To this end, acetoxypropylcellulose [4], propionate and
butyrate hydroxypropylcellulose esters with varying degrees of substitution were synthesised, and
their solutions in dimethylacetamide were prepared. The critical concentration for the formation of
the lyotropic liquid crystalline phase was determined as a function of both the cellulose derivative
and the degree of substitution. In parallel, the optical properties of the thermotropic cellulose
derivatives and lyotropic systems were characterised as a function of temperature. For the
thermotropic derivatives, the evolution of photonic properties was found to depend strongly on
repeated heating and cooling cycles. All liquid crystalline systems prepared exhibited a right-handed
circularly polarised (RCP) response. Furthermore, the concentration-dependent colour evolution of
the lyotropic phases was shown to depend not only on solvent concentration but also on the degree
of substitution and the nature of the ester substituent. Overall, this work provides insight into the role
of cellulose ester substituents in governing liquid crystalline and photonic behaviour. These findings
are intended to guide the subsequent crosslinking step, with the aim of preserving liquid crystalline
order in the crosslinked network and achieving elastomeric liquid crystalline properties.
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