A characterization of Poly(L-lactic acid) thin films via
AFM, ellipsometry and X-ray scattering

D. E. Martinez-Tong'?", J. Spiece’, A. Nogales?, M. Sferrazza' and S. Napolitano®
"Département de Physique, Université Libre de Bruxelles, Bruxelles, Belgium.
“Instituto de Estructura de la Materia (IEM-CSIC). C/ Serrano 121, Madrid 28006, Spain.
3Laboratory of Polymer and Soft Matter Dynamics, Université Libre de Bruxelles, Bruxelles, Belgium.
*Email address: danmarti@ulb.ac.be

In this work we present the combined dynamic and structure characterization of the
semicrystalline polymer poly(L-lactic acid) (PLLA) confined in thin film geometry. We
have determined the melting temperature (7y,) of the films, while being annealed at a
constant rate, by means of spectroscopic ellipsometry measurements. Films thinner than
the lamellar thickness of the bulk polymer showed constant 7y, This fact was further
studied via the thickness dependence of the crystalline morphology by Atomic Force
Microscopy, and the chain organization in the direction perpendicular to the supporting
substrate and long-spacing of the polymer, by X-ray scattering. Both SAXS and WAXS
experiments were conducted to investigate the lamella structure.

We observed that when the polymer is confined below its lamellar thickness, PLLA
develops structures of a constant height (around 13 nm), regardless of the initial
thickness of the amorphous film. The melting temperature plateau observed in ultrathin
films could be related to the development of these crystalline structures equal to one
lamellar thickness.
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