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Fabrication of polylactic acid / polyethylene glycol/ hydroxyapatite
nanoparticles nanocomposite foam by mass porosity method
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Article Information Abstract
Original Research Paper In this study, polylactic acid / polyethylene glycol / hydroxyapatite nanoparticles (with weight percentages of
Received: 8 July 2021 0, 3 and 5) were successfully prepared by solvent casting in chloroform mixture. In order to produce

First Decision: 22 September 2021

Accepted: 18 November 2021 nanocomposite foam, the mass method with neutral CO, gas was used. The samples were placed separately in

hot glycerin under one of the foam conditions of 90, 110 and 120 °C with foam time of 5, 37.5 and 70

Keywords: seconds. Foam temperature, foam time and weight percentage of hydroxyapatite nanoparticles were
Polylactic acid, considered as research variables. The aim of this study was to reveal the effect of foam making parameters on
Hydroxyapatite the foam produced in the samples using a surface response test design based on the Box-Behnken design. The
Mass method morphology of the cells created by scanning electron microscopy (SEM) and the density values of the
(F:z?ln;ifzisns'ty nanocomposites were examined by Archimedes method. The results of analysis of variance showed that the

effect of all three factors on the objectives of the experiment (decreasing the density of samples and increasing
the diameter of cells) was significant. The results showed that the lowest density of the sample containing 3%
HA nanoparticles with foam temperature of 110 °C, foam time of 37.5 seconds and density of 0.646 g/cm® and
the highest density of the sample without HA nanoparticles with foam temperature of 110 °C, foam time 5
seconds and the density is 0.953 g/cm®. The maximum cell diameter of the sample containing 3% HA
nanoparticles with foam temperature of 120 °C and foam time of 70 seconds and cell diameter size was 49.86
pm and the smallest cell diameter of the sample without HA nanoparticles with foam temperature of 120 °C
The foam time is 37.5 seconds and the cell diameter is 6.32 um. Evaluation of the results showed that
increasing the nanoparticles by up to 3% and foam time up to 70 seconds reduces the density and increases the
cell diameter. Increasing the temperature of the foam increases the gas output and decreases the density and
increases the cell diameter, but this amount of change is fixed up to a certain temperature.
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Fig. 8 Diagram of results related to cell size
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