eXPRESS Polymer Letters Vol.15, No.5 (2021) 389—403 ‘
Available online at www.expresspolymlett.com P oly mier Letiers
https://doi.org/10.3144/expresspolymlett.2021.34

Ultrasound micromolding of porous
polylactide/hydroxyapatite scaffolds

C. Olmo', L. Franco'?, A. Vidal’, L. J. del Valle'?, J. Puiggall'l’2’3*

"Departament d’Enginyeria Quimica, Universitat Politécnica de Catalunya, Escola d’Enginyeria de Barcelona Est-EEBE,
08019 Barcelona, Spain

Barcelona Research Center for Multiscale Science and Engineering, Universitat Politécnica de Catalunya, Escola
d’Enginyeria de Barcelona Est-EEBE, 08019 Barcelona, Spain

3Institute for Bioengineering of Catalonia (IBEC), The Barcelona Institute of Science and Technology, Baldiri Reixac
10-12, 08028 Barcelona, Spain

Received 6 July 2020, accepted in revised form 1 October 2020

Abstract. Ultrasound micromolding (USM) preparation of hybrid scaffolds based on polylactide (PLA) and hydroxyapatite
(HAp) particles has been evaluated. PLA was stable under the applied ultrasound source since a minimum degradation was
detected. Porous materials were achieved using polyethylene glycol (PEG) and NaCl salts to the initial PLA and the subse-
quent leaching of the micromolded specimens. To avoid cavitation and decomposition problems during micromolding, it
was necessary to use HAp free of typical synthesis impurities like carbonate and nitrate compounds. Compact PLA/HAp
pieces allowed a maximum HAp load of 60 wt%, while porous specimens could be obtained with a maximum load of 38 wt%.
Physical characterization of new scaffolds was performed by X-ray diffraction, spectroscopic and calorimetric techniques,
stress-strain tests and contact angle measurements. Results indicated that a degree of porosity of 35% and relatively good
mechanical properties could be achieved (i.e., 580 MPa, 4%, and 15.6 MPa for the Young modulus, elongation at break, and
tensile strength, respectively). Scaffolds showed the positive effect of HAp and porosity on cell proliferation; this latter was
40% higher than that detected for non-porous PLA specimens.
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