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Introduction: Poly(lactic-co-glycolic acid) (PLGA) has been 
commonly used as a scaffold for tissue engineering because of 
its desirable biocompatibility, biodegradability, and drug 
delivery options.  PLGA properties can be tailored for specific 
applications, such as regeneration following growth plate 
injuries.  The success of the PLGA scaffold depends on 
properties such as the rate of degradation, compressive 
strength, pore size and interconnectivity of pores for tissue 
ingrowth.  However, these properties are codependent and 
require a unique combination of the three of them in order to 
prevent implant replacement.  

This study focused on how varying the pore size affects 
the degradation and compressive strength, both dry and wet, of 
porous PLGA scaffolds being developed for growth plate 
tissue engineering. 

Methods: Scaffolds were made using a variation of the salt-
leaching process, which is a simple method for controlling 
pore size in order to obtain the properties desired for a growth 
plate tissue engineering scaffold.  PLGA (50:50, acid-
terminated) microspheres were prepared using the W/O/W 
double emulsion technique.  The microspheres were sieved 
then mixed with 60% of a controlled size NaCl.  After 
consolidation using a Carver press and sintered, salt was 
leached in deionized water.  The two NaCl sizes used for these 
experiments were 53 μm and 250 μm, and the microspheres 
were <150 μm. The final scaffold had a mass of approximately 
44 mg and disk diameter of 6.0 mm.  

Degradation studies were conducted by incubating 
scaffolds at 37ºC in 4 mL of phosphate-buffered saline, pH 7.4 
(PBS) with constant shaking.  Solutions were changed every 
two to three days.  A Bose ELF 3300 was used to measure 
compressive modulus of dry samples and then samples 
incubated in PBS for five days.  Morphology of samples was 
examined by scanning electron microscopy.   

Results and Discussion: Figure 1 shows the degradation 
behavior of the two types of scaffolds, showing similar 
degradation curves.  

Compressive moduli of the two types of scaffolds are 
shown in Figure 2.  Comparing first the dry scaffolds, those 
with 53 μm pores had a significantly greater modulus.  The 
wet samples were incubated in PBS for five days, which led to 
absorption of water and substantial swelling that resulted in a 
significantly lower modulus.  At 5 d, although scaffolds with 
250 μm pores had greater average modulus compared to those 
with 53 μm pores, the values were not significantly different. 

Whereas pores in the dry scaffolds were cuboidal, those in 
the wet, degrading samples were more spheroidal (Figure 3).   

 
Figure 1.  Degradation of the porous PLGA scaffolds.  

 
Figure 2. Compressive moduli of scaffolds before and during 
degradation.  

            
Figure 3. Morphology of 150 μm pore size. (Left: dry scaffold at 
x35, Right: wet scaffold at 30x).  

Conclusion: Degradation affected pore morphology and reduced 
differences in compressive properties of PLGA scaffolds having 
dissimilar initial pore sizes.  Understanding of the inter-
relationships between mechanical properties, architecture, and 
degradation will be useful for creating scaffolds appropriate for 
growth plate tissue engineering.   
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