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We introduce a coarse-grained theoretical and computational framework to describe the compression and assembly of 
thermoresponsive core-shell microgels in good solvent conditions [1]. The approach explicitly accounts for internal 
morphological heterogeneity by decomposing the particle free energy into core and shell contributions, each governed by a 
Flory-Rehner-type description with distinct elastic and swelling characteristics. Mechanical equilibrium between these regions is 
imposed to obtain a self-consistent description of particle size and internal restructuring. Interparticle interactions are 
represented through a size-dependent multi-Hertzian pair potential that captures the differential compressibility and mechanical 
response of the core and corona. Model parameters are calibrated against dynamic light scattering measurements of PNIPAM 
microgels across temperatures spanning the lower critical solution temperature, enabling a quantitative description of thermally 
induced swelling and collapse, including variations in core size. Monte Carlo simulations based on these effective interactions 
are used to investigate concentrated suspensions under compression, focusing on structural and thermodynamic properties such 
as size distribution, effective packing fraction, spatial correlations, and phase behavior. Our results demonstrate that particle 
softness, responsiveness, and internal heterogeneity collectively govern the organization and state behavior of dense microgel 
systems, providing a direct link between single-particle properties and emergent collective phenomena. 

Keywords:
Microgels, polymers, colloidal suspensions, Flory-Rehner theory, Monte Carlo simulation

References:

[1] A. Moncho et al., Macromolecules 58 , 19, 10659, 2025 

Acknowledgements:
A.M.J. and A.P. thank grant no. PID2022-136540NB-I00 awarded by MICIU/AEI/10.13039/501100011033 and ERDF, a way of
making Europe. A.M.J. also acknowledges the program Visiting Scholars funded by the Plan Propio of the University of Granada
(Project PPVS2018-08). M.A.F.R. acknowledges funding from PID2020-116615RA-I00, PID2023-149387OB-I00, and
PID2023-147135OB-I00 funded by MICIU/AEI/10.13039/501100011033 and by FEDER, EU, an EMERGIA grant with reference
EMC21_00008 and project C-ING-208-UGR23 funded by Consejería de Universidad, Investigación e Innovación de la Junta de
Andalucía, and by FEDER “Andalucía 2021-2027”. A.P. acknowledges grant no. W911NF-23-1-0099 awarded by the U.S. Army
Research Office and grant P21_00015 funded by Junta de Andalucía - Consejería de Universidad, Investigación e Innovación. A.P.
was supported by a “María Zambrano Senior” research fellowship, financed by the European Union within the NextGenerationEU
program and the Spanish Ministry of Universities. The authors thank Servicio de Supercomputación UGR and PROTEUS, the
supercomputing center of the Institute Carlos I for Theoretical and Computational Physics, for the computational time provided. The
authors also thank C3UPO of the Universidad Pablo de Olavide for the support with HPC facilities.


