52. Dditsch Konferenz iwwer Fléssegkristallen
52. Deutsche Arbeitstagung Flissigkristalle
52" German Liquid Crystal Conference

University of Luxembourg, Belval Campus

GLCC2026 Esch-elzecht (LU), 08-10 April 2026
Self-Assembled Nanostructured Microgels with Reconfigurable Morphologies

Cristina Alvarez-Solana'”, Alberto Concellon' and M. Blanca Ros"
! Instituto de Nanociencia y Materiales de Aragon (INMA), CSIC-Universidad de Zaragoza (Spain)
*Presenting author e-mail: c.alvarez@unizar.es

Bent-core (BC) molecules, owing to their distinctive angular geometry, are known to form liquid
crystalline (LC) organizations characterized by compact, anisotropic, and often polar structures. Here,
we present a new class of complex droplet emulsions based on bent-core amphiphiles, in which LC-
like self-assembly is confined within a colloidal architectures. Molecular designs incorporating
biphenyl or ester lateral units together with tetraecthylene glycol-based and alkyl chains promote
efficient aggregation pathways and robust organogel formation.[1] These organogels preserve LC-
like order within the gel phase and form fibrillar, tubular, and helical supramolecular characteristic
of helical nanofilament (HNF)-type organizations.

Specifically, through bulk emulsification into aqueous media, we generate nanostructured
supramolecular microgels that retain their internal fibrillar and HNF-like architectures within discrete
micrometer-sized droplets. To the best of our knowledge, this represents the first example of
nanostructured microgels formed through the self-assembly of low-molecular-weight amphiphiles.
Extending beyond single microgels, this strategy enables the formation of complex emulsions in
which an organogel compartment coexists with a fluorocarbon oil, yielding multicompartment
droplets with dynamically reconfigurable morphologies,[2] including organogel-in-fluorocarbon-in-
water (OG/F/W), Janus, and fluorocarbon-in-organogel-in-water (F/OG/W) configurations.

The self-assembly of bent-core amphiphiles into nanostructured organogels with HNF-like order,
combined with their emulsification into microgel droplets capable of reversible morphological
transformations, opens new opportunities for adaptive soft materials with potential applications in
sensing, controlled delivery, bioimaging, and photonics.
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Figure 1. Schematic illustration of bent-core amphiphiles and their hierarchical self-assembly from
individual units into supramolecular organogel structures featuring HNF-type organizations,
ultimately leading to the formation of complex nanostructured microgels with tunable morphologies.

References
[1] M. Castillo-Vallés, C. L. Folcia, J. Ortega et al., ] Mol Liq 381, 121825 (2023)
[2] A. Concellon, C. A. Zentner, T. M. Swager, J. Am. Chem. Soc. 141, 18246 (2019)

Acknowledgments

This research was supported by projects PID2021-122882NB-100, RYC2021-031154-1, PID2023-
146811NA-100, and PID2024-156641NB-100, funded by MCIN/AEI/10.13039/501100011033 and
by “ERDF: A way of making Europe”. Additional support was provided by the Gobierno de Aragéon-
FSE (research group E47 23R and PhD grant for C.A.-S.).



