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In vitro Degradation of S-TCP/PLGA Composites Prepared with
Microwave Energy in Simulated Body Fluid
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Abstract  The bicdegradable Aricalcium phesphate (ATCPUpobdactide-co-eloclide) (PLGA) compositey were
simthesized by  situ polymerization with micrewave energy. The degradation behavior of ATCP/FLGA
compoite was mvestigated by soakmg i sinmmalated body fluid §3BF) for 4 weeks The melecular weight of the
ATCPPLGA compesites domensad with woaking time wntil week 2. whemegs the loss rate of molscular weight
neduesd after wesk 2 The mcubation time was nesded for the degradation of the A~TCP. mdicatmg that the
ATCP chould be detached fom the PLGA matrie and then degraded inte SBF solution. The atudies of mass
logss of the compesites with the soalking time revealed that the degradation behavior of PLGA would be
proosszed with the trangformation from the pobrmer to the oligomer fllowead by the degradation, Moaphological
changes. whiskerlike, due to transformation and degradation of polymer n the oompoites wene ohserved after
wesk 20 On the basis of the results it foumd that the degradation behavior of ATCPPLGA compaosites was
nfluenced by the A~TCP content in the congxsites and the degradation rate of the composites could be
centrolled by the nuatial meleoular weight of PLGA m the composates,
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Table 1. lon concentrations of human blood plasma and SBF

Ion Concentrations (mM)

Ion

Human blood plasma SBF
Na+ 142.0 142.0
K+ 5.0 5.0
Mg* 15 1.5
Cca® 25 25
cr 103.0 147.8
HCO5 27.0 42
HPO/” 1.0 1.0
SO~ 0.5 0.5
pH 72774 740

| Liactide | | Glycolide |
‘ LLA:GA=731(wt.%) |
Mixing & Melting ’
B-TCP powder -
(10, 20, 30 wi%) l Stannous octoate
Microwave
100W, 2 h

)

‘ B-TCP/PLGA composites ‘

l

‘ Soaking in SBF for 4 weeks ‘

l

1 Drying in Vacuum for 48 h ‘

Fig. 1. Flowchart of experimental procedure.
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Fig. 2. XRD patterns and SEM morphologies of (a) S-TCP,
(b) PLGA, and (¢) S-TCP/PLGA composites (30:70 wi%).
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Fig. 3. Molecular weight of PLGA and S-TCP/PLGA
composites after soaking test in SBF solution.
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Fig. 4. Changes in Ca>" concentration of SBF solution for
PLGA and S-TCP/PLGA composites.
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Fig. 5. Mass loss of PLGA and S-TCP/PLGA composites
after soaking test in SBF solution.



nlolAEalel] oaf T S-TCP/PLGA EI2) eap|lolxe] Hal 7% 679

8.0
751
s
2 70}
6.5 —u—PLGA
—e— 3-TCP/PLGA(10:90%)
—A— 3-TCP/PLGA(20:80%)
—v— B-TCP/PLGA(30:70%)
6.0 : ' ' '
0 1 2 3 4
Soaking time (weeks)

Fig. 6. Changes in pH of SBF solution for PLGA and S-TCP/
PLGA composites.
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Fig. 7. Bending strength of PLGA and f-TCP/PLGA
composites after soaking test in SBF solution.
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Fig. 8. SEM morphologies of S-TCP(30 wt%)/PLGA composites after soaking test in SBF solution for (a) 0, (b) 1, (¢) 2, (d)

3, and (e) 4 weeks.
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