https://doi.org/10.56392/JKCA.2021.21.03.609

B-TCP 72| w2 MEsHM PLA/B-TCP =&tH|Q| *4x&a}
71 54 3|
Effect of Addition of B-TCP on Bioactivity and Mechanical Properties of
Biodegradable PLA/B-TCP Composites

28y, Mo, A0

Gzrfeha A1t

Hee-Jung Moon(mhj5380@yit.ac.kr), Seol-Ak Kim(hmk5381@yit.ac.kr),
Dong-Ae Kim(nicekda@yit.ac.kr)

£ 5= PLAY] B-TCPE H7IsE BE3AY AL} 7144 4dS Hrlotuxt gty 22228 §
Hol| 24 A7+ WHH7]E o] &34 PLAS} B-TCPE FAEE 0, 10, 30, 50 wt% 233t & ofehe goHoj 4]
PLA/B-TCP EFAE & & AEAHFE B e 7143 H71s At AlEE A&t SBF QA
FAF A M 1, 7, 30, 90 & Bt st HALAHEE Hrlstch & A A3 PLA/S-TCP 10-30 wt%
HA7re AgFAE fosA BAert F7EEou 50 wi% A7IsE A FoMe tastan. 22z
B-TCP 30 wt% OH} HA7Vole A2 AEA4E LEA EA 7144 %* o] jM=|A gh=tt HH FAL
Ao 90¥€ HAE & HW AA o ofmelo|lE A FASITh -TCPe EUEAT 7144 44 7iA
a7} S-S 45T &5 PLA/B-TCP A7tgo] w2 58 ;M Z g2 B4 A7t 98 Aoz
AtzEch

W A0 1| PLA | B-TCP | 7|H1™ ME | MAEAE |

Abstract

The aim of the present study was to investigate the mechanical properties of melt-injected poly lactic
acid (PLA) composites with B-tricalcium phosphate (8-TCP). The PLA mixed with calcined PLA/B-TCP
powder to be contents of 0, 10, 30, 50 wt%, respectively, was dissolved in chloroform solvent under
stirring for 24 h. Then the liquid mixtures were dropped into ethanol to extract solvent. After drying,
the well-dispersed PLA/B-TCP composites were granulated and melt-injected to prepare specimens
for various mechanical testing. PLA/S-TCP induced the precipitation of an apatite bone-mineral phase
on the surface after immersion in a human simulated body fluid (SBF) for 90 days, showing in
bioactivity. Mean various mechanical properties PLA/B-TCP composite were increased up to 10-30 wt%
with significantly in part and composite were decreased 50 wt% of showing in mechanical properties.
In conclusion, Over 30 wt% addition of 3—TCP to PLA may be not advisable to improve the mechanical
properties of melt-injected polymeric composites. Results indicated that 5~TCP can be used considered
as potential reinforcing agent for increasing mechanical properties for PLA. Therefore, it was suggest
that the additional effects of S~TCP and research on a wide range of substances.
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1.1 PLA/B-TCP 28X &td
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Table 1. lonic concentrations of simulated body
fluid(SBF)

lonic concentration (mM)

K* Na* Mg Ca* CIF HCO; HPO# SO~

SBF
50 1420 15 25 1478 42 1.0 0.5
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on B-TCP30 A4 78.2 MPaZ tha F7}s}
L IS 2o g2 9 AHET {25t Zole=
YERHA] FottHFig. 1(A)L.

ZHRJIZAZ=(DTS)E 18.9 MPa-21.5 MPa ¥¢E
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QAR E(TS)E 34.1 MPa-55.4 MPa YIS B3
omj B-TCP30 AAolAl 55.4 MPaZ S7F5tHaL B
-TCP50 A¥oNA 34.1 MPaZ #43dlo] 5420
2 Rt 2o|7F UetsttHFig. 1(D)).
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Fig. 1. Various mechanical properties of the
PLA/B-TCP composites. (A) Compressive
strength(CS), (B) Diametral tensile strength
(DTS), (C) Flexural strength (FS) and Flexural
modulus (FM), (D) Tensile strength (TS). Same
letters denote the results of multiple
significance by Tukey test (p{0.05).

Table 2. Effects of the mechanical properties of
PLA/B-TCP composites

Groups  py 5/ PLA/ PLA/ PLA/
oroporlios B-TCPO B-TCP10  B=TCP30  B-TCP50

CS(MPa) 753 (567 769 (347 782 (29F 753 (85)
DTS(MPa)  16.1(1.4¢ 153 (33° 17.9 (1.7°  16.1 (1.8
FS(MPa) 721 (7.0° 892 (40° 802 (6.1)° 404 (13.2)
FM(GPa) 45 (02° 48 (02°F 56 (04° 65 (0.7)°
TS (MPa) 493 (2.3° 526 (25° 554 (48° 341 (757

Means with different letters ar significantly different at p{0.05.
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Fig. 2. SEM morphology of the PLA/B-TCP
composites after immersion in SBF for 1, 7, 30
and 90 days. (A) PLA/B-TCPO, (B)
PLA/B-TCP10, (C) PLA/B-TCP30, (D)
PLA/B-TCP50.
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