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Polylactic Acid (PLA) 

üPLA belongs to the family of aliphatic 
polyester,biodegradable and compostable. (i.e. 

ability of degrading a material under the action of microorganism 

in a humid environment to produce biomass and carbon dioxide) 

Â  Thermoplastic, high strength, high modulus 
polymer which can be made from annually 
renewable resources to yield articles for use in 
either the industrial packaging field or the 
biocompatible / bioabsorbable medical device 
market.  



Processability 

üExtrusion 

ÂVacuum Forming 

ÂBlow molding 

ÂInjection molding 



Degradation 
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Low Molecular Weight Prepolymer 

Mw=2,000 ï10,000 

High Molecular Weight 
Prepolymer 

Mw>100,000  

Hydrolysis and cleavage of the 

ester linkage 
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Lactic Acid Structure.  
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Physical Properties 

- 1) 2000 Cargill Dow LLC, Published June 2000 

- 2)  Mobley, D. P. Plastics from  Microbes. 1994 

- 3) Hideto Tsuji, Kimika Sumida, J of A P S, Vol. 79, 1582-1589 2001  

1.25 Specific Gravity 1 

2 - 20 Melt ï Index range (g/10min) 

8.1-93.1 Heat of melting (J g-1) 2 

38 Surface Energy (dynes) 2 

19 -20.5 Solubility Parameters (J0.5 cm-1.5) 3 

10 ï 40 % Crystallinity 2 

130 ï 215 Melting Temperature (ºC) 1,2 

55 ï 70 Glass Transition Temperature (ºC) 1,2 

100,000 to 300,000 Molecular Weight (Daltons) 2,3 

PLA Properties 





Mechanical Properties 

100-180 100-180 Elongation at Break (%) 1,2 
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D,L-PLA 

Vicat Penetration (ºC) 1,2 

Notched Izod Impact (J m-1) 1,2 

Flexural Strength (MPa) 1,2 

Tensile Strength (MPa) 1,2 

Yield Strength (Mpa) 1,2 

Properties 

- 1) M. H. HartmannByopolymers from Renewable Resources, 1998 

- 2) Cargill Dow LLC, Published June 2000  



Degradation 

Weeks. Poly (L-Lactic Acid) 

Weeks Poly (meso-Lactide) 

Weeks ï months Copolymer of (L-Lactide) and (D,L-Lactide) 

Weeks ï months Poly (D,L-Lactide) 

Months ï years 

Degradation 

Time 

Poly (L-Lactide) 

Polymer 

 Mobley, D. P. Plastics from  Microbes. 1994 



üPLLA 

üLegamenti, tendini, 
stents cardiaci ed 
urologici 

 

Applicazioni mediche 
































































