N

N

Mimicking the dynamics of the cell microenvironment
via electromechanically active and microporous
polyHIPE-PEDOQOT scaffolds
Franziska Hahn, Ana Ferrandez Montero, Cedric Vancaeyzeele, Rémy Agniel,

Johanne Leroy-Dudal, Cedric Plesse

» To cite this version:

Franziska Hahn, Ana Ferrdndez Montero, Cedric Vancaeyzeele, Rémy Agniel, Johanne Leroy-Dudal,
et al.. Mimicking the dynamics of the cell microenvironment via electromechanically active and micro-
porous polyHIPE-PEDOT scaffolds. International conference on Electromechanically Active Polymer
(EAP) transducers & artificial muscles (EUROEAP), Jun 2023, Bristol, UK, United Kingdom. hal-
04400326

HAL Id: hal-04400326
https://hal.science/hal-04400326

Submitted on 21 Jan 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-04400326
https://hal.archives-ouvertes.fr

EuroEAP 2023

, e
: | : - <5
International conference on Electromechanically Active @EQRME@ @ SR @Lpp' S A
[ ( (J ‘
Polymer (EAP) transducers & artificial muscles RESPORE

Bristol, 06.06.23—08.06.23

Mimicking the dynamics of the cell microenvironment via
X.Y.L electromechanically active and microporous polyHIPE-PEDOT

Contact e-mail: Scaffo I d S

franziska.hahn@cyu.fr

Franziska Hahn (1)(2), Ana Ferrandez Montero ()2, Cédric Vancaeyzeele (1), Rémy Agniel (2, Johanne Leroy-
Dudal (2}, Cédric Plesse (1)

(1) CY Cergy Paris Université, Laboratoire de Physicochimie des Polymeres et des Interfaces (LPPI), Neuville sur Oise, France;
(2) CY Cergy Paris Université, Equipe de Recherche sur les Relations Matrice Extracellulaire-Cellule (ERRMECe), Neuville sur Oise, France

Abstract

In vivo, cells are surrounded by an extracellular matrix (ECM). Signals from the ECM such as biochemical or biophysical cues regulate cell behavior significantly. Although, 3D cell cultures offer biologically superior
structures, there is still a lack in the transmission of dynamic mechanical signals that exist in the microenvironment of cells in vivo. The aim of this work is to develop a 4D microporous and electroactive scaffold as an
innovative cell culture platform that enables the in situ electromechanical stimulation of cells and monitoring of the cell behavior. For this purpose, a 3D microporous scaffold is obtained from the polymerization of a
high internal phase emulsion template. This so called polyHIPE is characterized by a high interconnectivity and a suitable porosity for a rapid cell colonization. In a further step the polyHIPE-scaffold is functionalized
with a conducting polymer, the poly(3,4-ethylenedioxthiophene) (PEDOT). The functionalization leads to a 4D electroactive polyHIPE-PEDOT scaffold with stimuli-responsive properties such as changes in shape,
morphology and pore size under external stimulation. Our results show that the stimulation process is reversible, stable and generates volume variations up to 10% on the scaffolds. Furthermore, the polyHIPE-PEDOT
scaffolds support cell adhesion, spreading, migration and the cell viability is not affected by 5h of electromechanical stimulation.

Electrochemical stimulation of the polyHIPE-PEDOT scaffolds
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Conclusion

 PolyHIPE-PEDOT scaffolds showed same actuation response at WE as well as at CE/Ref.
4D microporous and electroactive scaffolds were successfully processed by the functionalization of a . 5h of electromechanical stimulation had no cytotoxic effect on human dermal fibroblasts

polyHIPE-scaffold with a conducting polymer e Electromechanical stimulation lead to changed cell phenotype of human dermal fibroblast, characteristic
* Actuation behavior could be tracked by LSCM and image analysis for cell migration
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