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Fig. 1 SEM images of honeycomb structure in PLLA films
prepared from solutions with solvent of (a) CH,Cl, and
(b) CHCI,

Other conditions: temperature 34°C, relative humidity

75% , concentration 3 wt% , spreading volume 80 pL
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Fig. 2 SEM of honeycomb structure in PLLA films prepared at relative humidity of (a) 43% , (b) 56% , (c¢) 75% , (d) 83%, (e)

91% and (f) relationship between the average pore size (D) and the relative humidity

Other conditions ; temperature 34°C , spreading volume 80 L, concentration 3 wt% , solvent CH, Cl,
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Fig. 3 SEM of honeycomb structure in PLLA films prepared from solutions with different PLLA concentration: (a) 0.5 wt% , (b) 1 wt% ,

(c) 2 wt% , (d) 3 wt% , (e) 4 wt% and (f) 5 wt%

Other conditions ; temperature 34°C , relative humidity 75% , spreading volume 80 WL, solvent CH,Cl,
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Fig. 4 SEM of honeycomb structure of PLLA films prepared at different temperature (a) 34°C, (b) 23°C, (c¢) larger magnification of

(a), (d) cross-section of (a)

Other conditions :relative humidity 75% , spreading volume 80 pL, concentration 3 wt% , solvent CH, Cl,
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Fig. 5 SEM of honeycomb structure of PLLA films prepared from solutions with different content of surfactant CTBA: (a) 0 wt% , (b)

0.01 wt% and (c) 0.05 wt%

Other conditions ; temperature 34°C , relative humidity 91% , spreading volume 80 pL, concentration 3 wt% , solvent CH, Cl,
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Fig. 6 AFM of PLLA films, phase graph (left) , altitude graph (right)

Other conditions : temperature 28°C , concentration 3 wt% , spreading volumes 80 L, solvent CH,Cl,
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Fig. 7 Mechanism of the formation of porous films with honeycomb structure
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FABRICATION AND CONTROL OF POLYLACTIDE HONEYCOMB
POROUS FILMS BY BREATH FIGURE METHOD

Rui-lai Liu"?, Jing Han', Xiu-juan Chen', Sheng-hong Lei', Hai-qing Liu'
(' College of Chemistry and Materials Science, Key Laboratory of Polymer Materials of Fujian Province,
Fujian Normal University, Fuzhou 350007 )
(* Department of Chemistry and Environment Engineering , Key Laboratory for Green Chemical Technology of Fujian Higher Education,
Wuyi University, Wuyishan 354300)

Abstract A well-ordered honeycomb structure of single component polylactide ( PLLA) films was prepared
via breath figure method. Their pore structure and morphology were characterized by scanning electron
microscopy (SEM) and atomic force microscopy ( AFM ). The effect of factors, such as solvent type, PLLA
concentration , temperature , relative humidity and spreading volume, on the pore patterns was investigated. The
results showed that high humidity and optimal PLLA concentrations were necessary for preparing the
honeycomb porous PLLA films. Compared to CHCL, ,CH, Cl, with higher vapor pressure favored the formation of
more regular honeycomb porous structure. The pore size of PLLA films increased from (1.75 +0.24) pm to
(11.50 £1.43) pm with increasing relative humidity from 43% to 91% . Instead of the formation of three-
dimensional honeycomb pore structure,a single layer pores with depth of ca. 1. 8 pum was formed on the film
surface. The optimum preparation conditions for the honeycomb structured PLLA films were: solvent CH,Cl,,
relative humidity 75% , temperature 34°C , spreading volume 80 pL and PLLA concentration 3 wt% . A possible
mechanism was proposed. Due to the homeycomb porous structure, this special PLLA films would be in favor of
cell adhesion and growth. Thus they are expected to be a very promising tissue engineering scaffold.
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