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All over the world, ischemic heart diseases are one of the main global health issues that led to 9 million deaths in the last 30 years and are estimated to affect 1 845 individuals per 100 000 the global population by the next decade 1 . In the event of survival, the patient's heart remains weakened due to scar formation and thinning of the myocardial wall 2 .

A biohybrid material closely mimicking the native cardiac tissue has been produced in order to reinforce the myocardial wall, providing a healthy environment to the cardiac cells to favor tissue repair. This material, obtained by in situ extracellular matrix (ECM) deposition, combines the tuned physical-mechanical properties of a polysaccharides-based 3D hydrogel (HG) 3 and the specific biological composition of a cell secreted cardiac ECM coating. However, once the cells have secreted a sufficient quantity of ECM, after 10 to 21 days of culture, these need to be completely removed before the patient cells colonize the obtained biohybrid material.

Though efficient, the commonly used SDS protocol is long and deleterious for the ECM 4 . Therefore, decellularization by supercritical CO2 (sc CO2) process was studied, in the aim of removing cells while preserving the ECM in shorter time.

In 2018, Seo et al. 5 have developed a scCO2 method with ethanol as co-solvent (scCO2EtOH) for the decellularization of a heart tissue which was placed into the scCO2 reactor and processed at 37 °C and 350 bar.

Based on these results, different experimental conditions : static scCO2 or fluxes, different cosolvent compositions (water, ethanol, aqueous SDS solution), temperature from 37 to 55°C, times from 40 minutes to 24 hours and pressure from 100 to 300 bar were investigated. Efficiency of the treatment was considered in terms of cell removal, material integrity (macro-architecture) and ECM preservation , and compared to results obtained by the SDS protocol. Confocal microscopy observation and DNA quantification were performed (fig 1 and 2) to evaluate decellularization.

Finally, a set of experimental conditions using scCO2 was obtained that allowed decellularization while preserving the structure of the biomaterial (shape, pores…). The analyses to confirm the good preservation of the ECM are ongoing. 

  Budapest, Hungary, 21-24 May 2023 Biohybrid materials decellurization through supercritical CO2 process E. Poque a, *, P. Subra-Paternault a , N. Wiele a , R. Savoire a , A. Carre b , T. Simon Yarza b , C. Harscoat-Schiavo a a CNRS, Univ. Bordeaux, Bordeaux INP, CBMN, UMR5248, Pessac, 33600, France b Université Paris Cité, LVTS, INSERM U1148, Paris, 75877, France *Corresponding author: emmanuelle.poque@u-bordeaux.fr

Figure 1 .

 1 Figure 1. HG observed by confocal microscopy according to treatment.

Figure 2 .

 2 Figure 2. DNA quantification in HG according to treatment.