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➢ Develop a modelling framework for biodegradable 

polymers;

➢ For use in the medical device industry, specifically 

cardiovascular stents

➢ Overcome risks associated with metal stents

Research objective
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Biodegradable polymers
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Experimental observations

Ductile-to-brittle transition for increasing degradation duration in PLA:
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Current work
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Predicted stiffness
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Relating strain failure to polymer units
Maximum length of extended chain 

before failure, 𝐿𝑓 = 𝑁

Root mean-square end-to-end 

distance, 𝑁 = 𝐿0

Strain failure, 𝜀𝑓:

Engineering strain:

𝑒𝑓 =
𝐿𝑓 − 𝐿0

𝐿0
=
𝑁 − 𝑁

1
2

𝑁
1
2

= 𝑁
1
2 − 1

True strain:

𝜀𝑓 = ln 1 + 𝑒𝑓 =
1

2
ln 𝑁

𝑁 = number of polymer units

Freely jointed chain:

➢ Behaves as entropic spring

𝜀𝑓
𝑀𝑛 - related to 𝑀𝑛

𝜀𝑓
𝑁 - related to chains above 𝑀𝑛

𝑐𝑟𝑖𝑡
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Results
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Comparing results

𝑴𝑾 (𝒌𝒈𝒎𝒐𝒍−𝟏)

𝜺
𝒇
(%

)

Fayolle et al., 2004:Current results:

𝜀𝑓

𝑀𝑛

𝜀𝑓
𝑀𝑛

𝜀𝑓
𝑁



Aoife Hill 19Modelling the evolving ductility of biodegradable polymers

Further work
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Wang et al., 2008:
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