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Synthesis of new biodegradable materials is the promising area of reconstructive and regenerative surgery
development. The implant made of biodegradable material serves as a temporary scaffold in the process of
new tissues growth [1].

Poly(L-lactic acid) (PLLA) is one of the most attractive materials for biodegradable implants fabrication
due to its ability to degrade to non-toxic lactic acid monomers [2]. However, the poor mechanical performance
restricts applying of PLLA as a material for implants [3]. Implants fabricated from the PLA are not capable to
maintain their morphology under the mechanical loads and require additional fixation [4].

In this research, biological mineral hydroxyapatite (HAp) was used to obtain biodegradable PLLA-based
composites with enhanced mechanical performance and bioactive properties.

Before crystallization
553 After crystallization

8500 ~

7500

© = oo

& 6500

s | -

& 5500 y

g0

=}

3 4500 i <
E {1 L e gq‘
gaol  fETT G K
g SN o
i 2500 - %o oo -

N
0909 %%
RRKS

‘r

XX

0.
R

KR
R
L

5
-
X
0

2
X
ptolele
9,

R

val

1500

,-
5
000

&

9.3

XX KX

0”0

XK
&

XXX

X
9
R

oo

)
o
XX

500

R

B3

o

X
f95%¢

5%

KT
HAp dosage, wt.%

(92}

Fig. 1. Elastic modulus of PLLA-HAp composite at different HAp dosages before and after crystallization

Composites were produced from PLLA and biological HAp at different wt.% HAp content (0-50 wt.%).
To produce PLLA-HAp filaments, composites were granulated and extruded through 1.75 mm nozzle. In
addition, 100% PLLA filament was prepared for printing control samples. PLLA and PLLA-HAp filaments
were used to print samples (20 mm in diameter, 2 mm in height) by using FDM 3D printing technology.
Samples were divided into two groups, and then samples from one of the groups were crystallized.

The results of mechanical tests show the growth of elastic modulus with an increasing amount of HAp
(Fig. 1). The maximum value of 7,4 GPa elastic modulus reached after crystallization of the composite with
50 wt.% filling of HAp. Furthermore, the decrease in the samples deformation during the crystallization was
observed with increasing of HAp amount. The deformation decreased from 8.3% to 1.86% with an increase of
HAp amount in the polymer matrix from 12,5% to 50%.
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